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Invitation 
The Environmental Protection Authority (EPA) invites people to make a submission 
on this proposal. In accordance with Section 38 of the Environmental Protection Act 
1986, a Public Environmental Review (PER) has been prepared which describes a 
proposal by Central West Coal Pty Ltd to develop the Central West Coal Project. The 
PER is available for a public review period of eight weeks from 28 April to 23 June 
2009. 

The proposed Project is being assessed under Part IV of the WA Environmental 
Protection Act 1986 and the Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act). A bilateral agreement between the Commonwealth and WA 
governments accredits the State environmental impact assessment process. This 
means that a single assessment process will be carried out that satisfies the State 
and Commonwealth requirements. This PER is the document prepared for 
environmental assessment. 

Comments from the public and government agencies will assist the EPA to prepare 
an assessment report in which it will make recommendations to the State 
Government. If you are able to, the EPA would welcome electronic submissions in 
particular, emailed to the project assessment officer or via the EPA's Website (see 
address below). 

Where to get copies of this document 

Printed copies of this document may be obtained from: 

Aviva Corporation Limited 
Suite 4 Level 3 South Shore Centre 
83 The Esplanade 
South Perth 6151 
Western Australia 
1300 330 638 or 9367 2344 

Hard copies of the PER may be purchased for $10 (including postage and 
packaging) or a CD version is available free of charge. Copies of the PER are also 
available from: www.avivacorp.com.au. 

Why Write a Submission? 

A submission is a way to provide information, express your opinion and put forward 
your suggested course of action, including any alternative approach. It is useful if you 
indicate any suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be 
treated as public documents unless provided and received in confidence subject to 
the requirements of the Freedom of Information Act, and may be quoted in full or in 
part in each report. 
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Invitation 

Why Not Join a Group? 

If you prefer not to write your own comments, it may be worthwhile joining a group or 
other groups making a submission on similar issues. Joint submissions may help to 
reduce the workload for an individual or group, as well as increase the pool of ideas 
and information. If you form a small group (up to 10 people), please indicate the 
names of all of the participants. If your group is larger, please indicate how many 
people your submission represents. 

Developing a Submission 

You may agree or disagree with, or comment on, the general issues discussed in the 
PER or the specific proposals. It helps if you give reasons for your conclusions, 
supported by relevant data. You may make an important contribution by suggesting 
ways to make the proposal more environmentally acceptable. 

When making comments on specific proposals in the PER: 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; and 

suggest recommendations, safeguards or alternatives. 

Pointsto Keep in Mind 

By keeping the following points in mind, you will make it easier for your submission to 
be analysed: 

attempt to list points so that the issues are clear; 

a summary is helpful; 

refer each point to the appropriate sections, chapter or recommendation in the 
PER; 

if you discuss sections of the PER, keep them distinct and separate, so that 
there is no confusion as to which section you are considering; and 

attach any factual information you wish to provide and give details of the 
source. Make sure the information is accurate. 

Remember to include: 

your name; 

address; 

date; and 
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Invitation 
whether you want your submission to be confidential. 

The closing date for submissions is 23 June 2009. 

The EPA prefers submissions to be sent electronically. 

You can either email the submission to the project officer at the following address: 

submissions.eia@dec.wa.gov.au  

No 

use the submission form on the EPA's website: 

www.epa.wa.gov.au/submissions.asp  and click on the EIA Assessment Submission 
option. 

OR 

if you do not have access to email then please post your submission to: 

Environmental Protection Authority 
Locked Bag 33 
Cloisters Square 
WA 6850 

Attention: Mr Ben Miles. 
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Executive Summary 

Introduction 

Aviva Corporation Limited (Aviva) is an integrated energy company which seeks to develop energy 
projects to meet growing energy demand in various locations around the world. 

Aviva, through wholly owned subsidiaries, proposes two integrated projects for development 15 km 
south-west of Eneabba, in the Mid-West region of Western Australia. These are: 

The Coolimba Power Project (Power Station), which is proposed for development by Coolimba 
Power Pty Ltd (Coolimba), and 
The Central West Coal Project (CWC Project), which is proposed for development by Central 
West Coal Pty Ltd (CWC). 

Though interdependent, these projects are being treated as separate projects because the 
proponents are separate legal entities. However, they have an integrated design and share some 
common infrastructure. 

The EPA has elected to assess both proposals as Public Environmental Reviews (PERs) under the 
provisions of the Western Australian Environmental Protection Act 1986 (EP Act). Both proposals 
are also considered to be controlled actions under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act). A bilateral agreement between the Commonwealth and WA 
governments accredits the State environmental impact assessment process. This means that a 
single assessment process will be conducted to satisfy the State and Commonwealth 
requirements. 

This PER is for the proposed Central West Coal Project. The Coolimba Power Project PER is 
provided as a separate document which has been made available for public review concurrently 
with the Central West Coal Project PER. 

Proponent 

Central West Coal Pty Ltd, a wholly owned subsidiary of Aviva, is the proponent for the Project. 

Proponent Details: 

Central West Coal Pty Ltd 
Suite 4, Level 3, South Shore Centre 
83-85 The Esplanade 
SOUTH PERTH WA 6151 

Telephone: (08) 9367 2344 
Facsimile: (08) 9367 2355 
Website: http://www.avivacorp.com.au  

The contact person for this project is Robert Griffiths, Environmental Manager. 

Aviva is a Perth-based integrated energy company and is listed on the Australian Stock Exchange. 
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Executive Summary 

The Central West Coal Project 

The project site is 15 km south of Eneabba, in the Mid-West region of Western Australia. 

The CWC Project involves open cut mining and supply of approximately 75 million tonnes (Mt) of 
sub-bituminous grade crushed coal to the proposed Coolimba Power Station at a rate of 2 to 2.5 
million tonnes per annum (Mtpa) over 30 years. 

Mining will commence near the south end of the resource and progress 12 km northward over the 
mine life. 

The associated waste mining will be approximately 516 million bank cubic metres (Mbcm). Initially, 
during a two year mine development phase, approximately 40 Mbcm of waste rock from the mine 
will be placed in a waste rock dump near the south end of the mine. Subsequently, backfilling can 
commence, and the remaining 476 Mbcm of waste rock will be progressively returned to the pit 
void. 

The waste rock dump will be contoured and rehabilitated as it is constructed, such that re-
vegetation will commence within the first year of commencement of construction. Contouring and 
rehabilitation of the backfilled mine and other areas will occur progressively over the mine life, 
commencing after mine development is completed during Year 2, or earlier in the case of some 
construction related disturbances. 

At the end of the mine life, the initial waste rock dump will remain a feature of the landscape, its 
form and height consistent with nearby Iandforms. It will have a maximum height of 45 m, and a 
footprint area of approximately 136 ha. A final void with a surface area of approximately 120 ha will 
remain at the northern end of the mine. Groundwater and surface run-off will accumulate in the void 
on completion of mining, forming a lake, the surface of which will stabilize within 10 m to 15 m of 
the nearby land surface. The lake water quality will steadily become more saline as evaporation 
concentrates salts transported to it by groundwater flow. 

Dewatering of the mine will be required to provide workable conditions for mining, the coal resource 
being located within the Cattamarra Aquifer. Most of the abstracted water will be used by the 
Coolimba Power Project to cool the Power Station (8.0 GIpa), and the balance will be used for dust 
suppression (0.4 GIpa). Water will be stored in a lined raw water storage dam located adjacent to 
the Power Station. The water quality is brackish to saline. 

Coal from the pit will be crushed to size, nominally less than 40 mm, and stored in a 400,000 
stockpile located next to the Power Station ready for conveying to the Power Station as required. 

Ash and saline residue from the Power Station will be delivered by truck and co-disposed as part of 
the waste rock disposal operations, eliminating the need for separate ash and saline residue dams 
at the Power Station. 

Mine development will be undertaken using conventional excavators and large off-highway dump 
trucks. Subsequent mining will use excavator and truck operations for coal mining and some waste 
mining in the lower levels of the mine. Bulk waste mining in the upper levels of the mine will employ 
excavators directly loading to a mobile track mounted crusher and conveyor system, thence to a 
mobile track mounted conveyor stacking system arranged to convey waste directly from the digging 
face to the backfill face. 

The mine workforce will comprise approximately 100 employees during the development phase, 
and 50 employees in the longer term operations. The work roster proposed is for 24/7 operations 
with provision for public holidays to be observed. It is proposed to house the construction workforce 
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not employed locally in temporary camp style accommodation in Leeman, and the long term 
workforce is expected to comprise a majority of local residents supplemented by small numbers 
who may require temporary accommodation as commuters. The location and details of the 
construction accommodation camp are not yet defined and are not included in this PER. Separate 
approval will be sought later. 

Following approval it is expected that mine development will take two years. 

The key characteristics of the Project are presented in the following table. 

Key Characteristics of the Central West Coal Project 

Element Description 

Life of Operations Approximately 30 years 
(excluding construction and closure activities) 

Size of the Ore Body 75 Mt sub-bituminous coal 

Mining Method Open cut mining 

Rate of Mining 2 to 2.5 million tonnes per annum (Mtpa) 

Waste to Ore Strip Ratio 7:1 (7 bank cubic metres (bcm) waste to 1 tonne (t) coal) 

Waste Dump Approximately 40 million cubic metres (Mm3 ) 

Estimated Footprint of Disturbance Approximately 1,700 ha (861 ha of native vegetation and 
839 ha of cleared farmland) 

Estimated Volume of Waste Rock Approximately 516 Mbcm 

Co-disposal of ash and saline residue from Approximately 820,000 tonnes per annum (tpa) of ash 
Coolimba Power Project will be co-disposed to the pit with waste rock 

Approximately 20,000tpa of saline residue will be co- 
__________________________________________ disposed to the pit with waste rock 

Water Supply and Mine dewater Up to 2 megalitres per day for dust suppression, and up 
to 25 megalitres per day for power station cooling 
Annual usage is estimated to be 400 megalitres for dust 
suppression and 8 gigalitres for power station cooling 

Workforce Construction - 100 people 
Operations - 50 people 

The Need for the Project 

In southern Western Australia, electricity is generated by base load power stations and peaking 
plants, and is distributed to users through the South West Interconnected System (SWIS), which 
supplies power to southern WA from Kalbarri in the Mid-West to the south coast of WA, and east to 
the Goldfields. The demand for energy in the SWIS continues to grow at approximately 120 MW 
each year. In addition there is significant additional growth potential in the Mid-West Region of WA. 
CWC's location allows the Coolimba Power Station to provide a long term supply of competitively 
priced and reliable energy to provide for SWIS load growth and to facilitate the mineral 
development potential of the Mid-West Region. 

The total SWIS connected generation capacity is approximately 4,700 MW, most of which is 
provided by power generators located south of the Perth Metropolitan Area. The lack of base load 
generation in the northern part of the SWIS means that up to 12% of energy is lost during the 
transmission of electricity from the generators in the south to consumers in the north. The 
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proposed Power Project will greatly reduce these losses by reducing the distance required for 
energy transmission to the Mid West. By reducing the transmission losses, the amount of 
greenhouse gas emissions produced per megawatt of usable electricity is also reduced. 

The WA State Government has a Fuel Diversity Policy which seeks to diversify the sources of fuel 
used for energy generation and the location of the energy generation within the State. As a new 
source of fuel for energy located in the northern part of the grid, the proposed coal mine will assist 
in achieving this policy over the next 30 years. In addition, the State Government has a goal of 
20% of the State's energy should be provided by renewable generation by 2020. For this to occur, 
additional base load generation capacity is also required. Development of the coal mine and 
related Power Station will provide additional base load generation capacity, which is required in 
order to support a greater amount of intermittent renewable generation to be introduced to the 
SWIS over time. 

Existing Environment 

Regional Setting 

The project area is located in the lower Mid West Region approximately 270 km north of Perth, and 
15 km south of Eneabba in the Shires of Coorow and Carnamah. 

The area is sparsely populated, with the major economic activities being agriculture, mining, fishing 
and tourism. Inland of the coastal strip, land in the region is extensively cleared for agriculture 
mainly involving grain growing and grazing. Small communities exist locally, inland at Eneabba, 
and on the coast at Jurien, Leeman and Green Head. 

Remnant vegetation of high biodiversity value is preserved in extensive conservation reserves 
including, locally, South Eneabba Nature Reserve and Lake Logue Nature Reserve. The nearby 
Lake lndoon Reserve is gazetted for recreational purposes. 

Extensive groundwater resources exist in the area including the Yarragadee Aquifer, Cattamarra 
Aquifer, in which the coal resource is located, and the Eneabba Aquifer. The Yarragadee aquifer is 
an important resource of high quality water, while the other major aquifers are generally more 
saline. A 'superficial aquifer', which locally overlies the major aquifers, is an important resource of 
domestic and stockwater. The township of Eneabba, and up to 10 isolated residences within 15 km 
of the mine, source water from local aquifers. 

Major infrastructure in the area includes the Brand Highway, a narrow gauge rail spur connecting to 
Geraldton, natural gas pipelines connecting gas fields in the region and further north to Perth and 
Bunbury, and electricity transmission lines connecting generators to the south to the Mid West 
Region. 

Climate 

The climate of the project area is 'Mediterranean' with hot dry summers and mild wet winters. The 
mean maximum temperature recorded at Eneabba is 27.6°C, with an average July maximum of 
19.6°C and an average February maximum of 36.1°C. The average minimum temperature is 
13.6°C, with an August minimum of 9.0°C, and a February minimum of 19.5°C. 

Average annual rainfall is 504 mm. The highest average monthly rainfall of 104mm occurs in June. 
January is the driest month of the year with an average of one rain day and 7.1 mm average 
monthly rainfall. 

Annual average evaporation is high in the range 2000mm to 2500mm. 
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Landform and Soils 

The project area lies wholly within the Eneabba Plain, which is bounded on the east by the Gingin 
Scarp. East of the scarp, the land rises steadily over approximately 10 km and reaches a maximum 
elevation of 292 m approximately 16 km north north-east of the project area. The topography of the 
project area is gently undulating to flat, rising to the south east with elevations ranging from 50m 
AHD in the north west to 130m AHD in the south east. The relief is mostly associated with the 
presence of more resistant ferricrete. 

The soils of the project area generally fall into two main types; texture contrast profiles and deep 
siliceous sands. The deeper sands, which grade into material with increased clay contents at 
depth, are associated with aeolian sheet sand deposits. The texture contrast soils are 
characterised by a sandy A horizon overlying a clay B horizon. 

Generally mine waste rock exhibits high exchangeable sodium percentages, indicating sodicity and 
potential to exhibit dispersive characteristics. Consequently these materials will need to be 
managed if they are to be used in reconstructed soil profiles as a plant growth medium, or if they 
require placing in dumps where they could cause structural stability problems including erosion. 

Weathering ferricrete and the associated elevated clay content within the soil profiles indicates 
good water holding potential for vegetation use. The clay can form an impeding layer and affect 
surface water infiltration, which, across the site, ranges from a low of 110 mm/h to a high of 1,404 
mm/h. Such a range is normal for soils in the Eneabba Sand Plain. 

Surface Water 

The project area is located in the Lake Indoon catchment area within the Logue Catchment. The 
Lake Indoon catchment has an area of approximately 373 km2  which represents 43% of the Logue 
Catchment of 856 km2. 

Three major drainages trend to the north-west towards Lake Indoon. The catchment originates at 
the Gingin scarp to the east and is intersected in a north-south direction by the Brand Highway 
which presents some obstruction to east-west surface flows in some places. 

Two distinct landforms have been identified within the Lake Indoon catchment. They have different 
surface water flow characteristics on account of topography, soil type and land cover type. 

Land along the eastern side or upstream portion of the catchment is mostly vegetated and has 
variable soil profiles ranging from sandy to rocky outcrop, along the Gingin scarp. 

The western, low lying areas of the catchment are sandy with flatter gradients. This area is likely to 
experience higher surface water infiltration due to flatter gradients and higher permeability soils. 

Soils in the project area have a wide range of water infiltration rates (110mm/hr to 1404mm/hr) 
which causes rainfall run-off to vary considerably. This has implications for surface water 
management and rehabilitation strategies. 

Groundwater 

The project area is located within the central Swan Coastal Plain where the superficial formations 
overlay Jurassic sediments including the Cattamarra Coal Measures (CCM). The CCM are 
situated between the Peron Fault to the west and the Warradarge Fault to the east. The Eneabba 
Formation sub-crops to the west of the Peron Fault and the Yarragadee Formation sub-crops to the 
east of the Warradarge Fault. 

The superficial formations in the project area are generally up to 10 m thick. The formations 
comprise laterite and sandy bleached sediments, and the Guildford Clay to the east of the project 
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area, especially near the base of Gingin Scarp. The superficial formations form an unconfined 
superficial aquifer. 

Groundwater flow is mainly in a north westerly direction. Downward leakage occurs in the east, 
near the base of Gingin Scarp, where groundwater salinity is less than 1,000 mg/L, and upward 
discharge from the underlying semi-confined aquifers into the superficial aquifer occurs in the west 
where groundwater salinity rises to over 2,000 mg/L. 

Semi-confined aquifers which underlay the superficial aquifer include the sandstone layers in the 
CCM, the Yarragadee aquifer and sandstone layers in the Eneabba Formation. 

The CCM dip at a low angle towards the east and host the coal resource. The CCM comprise 
interbedded sandstone, siltstone, shale and coal seams, and form multilayered semi-confined to 
confined aquifers. In the project area the potentiometric surface of the CCM aquifer ranges from 
about 70 m AHD in the south east to about 10 m AHD in the north west. Groundwater recharge is 
from leakage from the overlying superficial aquifer. Discharge occurs at the coast, or through 
upward leakage into the overlying superficial aquifer. 

The Yarragadee Formation comprises sandstone with interbedded shale and forms a regional 
Yarragadee aquifer. The aquifer transmissivity is much higher than that for the CCM. The 
Warradarge Fault may act as a low permeability zone separating the CCM aquifers and the 
Yarragadee aquifer. Water levels are generally 10 to 15 m higher in the Yarragadee aquifer 
compared with the CCM aquifer west of the fault. 

The Eneabba Formation comprises sandstone, siltstone and claystone. The groundwater levels of 
the Eneabba Formation are less than about 45 m AHD (Kern, 1997) and slope downward to sea 
level at the coast. The strata of the Eneabba Formation are horizontal and therefore interpreted to 
be in negligible hydraulic connection to CCM east of the Peron Fault. 

Localised perched water is also known to occur, particularly in winter months within or overlying 
low-permeability layers, such as the clays beneath laterite (Rockwater 2009). 

The local groundwater salinity in the CCM ranges from fresh/brackish to saline and is generally 
more saline than Yarragadee groundwater. 

The pH of groundwater ranges from 6.1 to 8.1, and is neutral on average. 

There are a number of privately-owned domestic and agricultural bores locally and the public 
drinking water supply for Eneabba is sourced from the Yarragadee aquifer. 

Iluka Resources Ltd operates a borefield in the Yarragadee aquifer immediately east of the project 
area. 

The vegetation in the conservation estate surrounding the project area may be partly dependent on 
groundwater. 

Flora and Fauna 

The project area is located within the Irwin Botanical District of the South-western Botanical 
Province as recognized by Diels (1906) and later developed by Gardner (1942) and Beard (1980, 
1990). 

The Eneabba Plain was formed during the high seas level epoch of the Pleistocene when heavy 
mineral rich beach sands were deposited on the shoreline of the time (Beard 1990). Consequently, 
the plant communities in this area are dominated by species that are able to tolerate the sandy 
soils. The flora in the area is dominated by taxa from the Proteaceae, Myrtaceae, Papilionaceae 
and Mimosaceae families. 
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The mine and associated infrastructure will require clearing of approximately 861 ha of remnant 
native vegetation in the southern part of the project area adjacent to the South Eneabba Nature 
Reserve. 

No listed Groundwater Dependent Ecosystems (GDE's) or Threatened Ecological Communities 
(TEC's) occur within the project area. A number of GDE's are recognised locally outside the project 
area including Lake Logue, Lake Indoon, Rocky Springs and Erindoon Creek. 

One TEC, (TEC No 72) has been reported immediately to the east of the project area at Rocky 
Springs in the South Eneabba Nature Reserve. 

A number of individuals of Priority species including one P1, eleven P2, six P3, and five P4 may be 
destroyed by clearing in the coal mine project area. These are generally scattered individuals which 
are all found elsewhere either locally or regionally. This is in addition to one DRF, and a number of 
Priority species including four P3,and four P4 that may be destroyed by clearing associated with 
the Coolimba Power Station, which are also found elsewhere either locally or regionally. 

Two vertebrate fauna surveys have been conducted by ecologia Environment (ecologia) to provide 
an assessment of the vertebrate fauna and habitat within, and adjacent to, the project area, 
including the 483 ha Power Station footprint and the 1,700 ha Central West Coal mine footprint. 

Carnaby's Black-cockatoo (Calyptorhynchus latirostris) was recorded in the South Eneabba Nature 
Reserve once during the Level 2 survey, while 26 individuals were seen feeding on Banksia sp. 
during the Level 1 survey. As the vegetation in the nature reserve is similar to the adjacent natural 
vegetation of the Central West Coal Project Area, Carnaby's Black-Cockatoos are likely to use both 
areas for feeding. Therefore, Carnaby's Black-Cockatoos are likely to be seasonal but regular 
visitors to the project area, feeding in remnant native vegetation after moving from inland breeding 
areas (such as Three Springs and Carnamah) to non-breeding, feeding areas closer to the coast. 

The Rainbow Bee-eater (Merops ornatus) is listed as Migratory under the EPBC Act. This species 
has been recorded from multiple surveys in the Eneabba region, and is generally common in the 
region. 

Economic and Social Environment 

The project area is located in the Mid West Region of WA in the Shires of Coorow and Carnamah. 
Nearby towns include Eneabba 15 km to the northeast in the Shire of Carnamah, and Leeman and 
Greenhead approximately 25 km to the west in Coorow Shire. 

The predominant land uses in the area are farming and heavy mineral sand mining. 

The closest noise and air quality sensitive receptor to the power station is a farm house 
approximately 2 km to the southwest. There are 10 farm residences within 15 km of the proposed 
coal mine. 

Stakeholder Consultation 

CWC is committed to an inclusive and comprehensive approval process. In keeping with this 
objective, CWC has consulted widely throughout the process to maximise the possibility of 
addressing all potential concerns in the most appropriate way. 

The following key stakeholders have been identified and consulted: 

. Local communities 

. 	Local landowners and tenement holders 

. 	Indigenous groups 
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Local government authorities 

State and Commonwealth government agencies 

Interested groups and organisations 

Local and regional business councils 

Utility and infrastructure providers 

Political representatives 

The consultation process will continue throughout the PER process and through the life of the 
project. The current register of consultation will be maintained throughout the remaining approvals 
process. 

Key Environmental and Social Issues 

The environmental and social issues associated with the proposed Project and management of 
these issues are outlined in the following section and summary table. CWC considers that these 
issues can be adequately managed through the implementation of the Environmental Management 
Plan developed specifically to address these aspects. An Environmental Management System will 
be implemented during the operations phase. A Preliminary Closure Plan and Draft Rehabilitation 
Plan have been developed for the Project and will be reviewed and revised where necessary 
throughout operations. 

Of the environmental and social issues potentially associated with the proposed Project, the most 
significant issues are likely to be: 

Clearing of approximately 861 ha of remnant vegetation (some of which occurs adjacent to 
the South Eneabba Nature Reserve). This clearing will include the removal of selected 
individuals of Priority Flora. 

Potential for changes to surface water quantity and quality affecting downstream 
ecosystems. 

Potential for GDE's including TEC's to be affected by groundwater drawdown caused by pit 
dewatering. 

Potential for groundwater drawdown and quality changes to affect local water supplies, 
notably Eneabba's water supply, and a small number of domestic and stockwater supplies 
near the mine. 

Potential for ground-water contamination by leaching of mine backfill, and of ash and saline 
power station residues co-disposed with mine backfill. 

Impacts relating to water quality in the lake formed in the mine void after mine closure. 

Potential for clearing to impact on fauna. A number of species with elevated conservation 
status were recorded in surveys commissioned by CWC, including Carnaby's Black-
Cockatoo (Calyptorhynchus latirostris) and the Rainbow Bee-eater (Merops ornatus), both 
of which are protected under the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act), the Rufous Fieldwren (Calamanthus campestris montanellus, western 
wheatbelt population), and the Black-striped Snake (Neelaps calonotos) which are listed 
as Priority 4 and Priority 3 species respectively on DEC's Declared Threatened and Priority 
Fauna List. A number of other species of elevated conservation status have been recorded 
in the locality in previous surveys and may continue to use the area. 
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Potential to impact on a number of subterranean fauna species including an un-described 
Syncarida, Bathynellidae sp. 

Potential for dust from mining operations to impact on local receptors. 

Potential for noise from mining operations to impact on local receptors. 

Potential for dieback disease spread caused by disturbances to surface water flow 
regimes, and by uncontrolled traffic movement. 

These issues are discussed below: 

Vegetation Clearing 

Approximately 50% of the proposed Project's footprint comprises cleared farmland, but the Project 
will clear approximately 860 ha of remnant vegetation. Clearing will affect individuals of four 
Priority 2, eight Priority 3 and four Priority 4 taxa that were recorded in the project area. The impact 
of the clearing of these species is anticipated to be minimal as all species are known to occur 
elsewhere outside the project area. 

This is in addition to one DRF, and a number of Priority species including two P3,and three P4 that 
may be destroyed by clearing associated with the Coolimba Power Station, which are also found 
elsewhere either locally or regionally. 

Consequently the clearing associated with coal mine, or the combined Projects, is not likely to 
affect the conservation status of the species concerned. 

No TEC's occur within the CWC project area. 

Clearing will be deferred until the areas concerned are required for construction or operations. 

Cleared areas will be rehabilitated immediately they are no longer required for mining or associated 
activity. This will reduce the area and impact of clearing at any given time during the mine life. 

CWC recognises that the climatic conditions and low fertility soils will require that rehabilitation will 
need to be carefully planned and executed. The success of rehabilitation efforts will depend on a 
number of factors including top soil recovery and storage, the dispersive nature of much of the 
waste rock and how it is used to re-construct landforms after mining, how the soil profile is 
reconstructed, how compaction issues are addressed, how top-soil is returned and the timing of 
seeding. 

CWC believes that the clearing of 861 ha of land will not increase the risk of loss of biodiversity in 
proximity to the project area, or threaten the conservation status of existing Priority species, and 
that the land will be rehabilitated effectively. 

Changes to surface water flows and quality 

There is potential for mining excavations, stockpiles, and other civil infrastructure to intercept 
surface water flow preventing it from flowing along natural drainages and discharging to natural 
surface lakes, including Lake Indoon or groundwater aquifers, including the Cattamarra, Eneabba, 
and superficial aquifers. The nearby Lake Logue does not receive surface water from the project 
area. 

Mine and civil infrastructure design will ensure that surface waters are diverted to reach their 
existing discharge environments. In the case of the drainage diversions which cross the mine path, 
the drainage lines will be re-instated after the passage of mining to preserve the original 
characteristics of the drainage, including its surface and sub-surface features. 
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Some potential surface water run-off will be lost to the drainages while the mine and power station 
are operational. This will include rainfall incident on the bunded mine footprint and other bunded 
areas associated with the Power Station footprint and other surface infrastructure. The total area 
lost amounts to less than 3% of the catchments affected, so the potential run-off reduction will not 
be greater than 3%. 

Where there is potential for contamination of surface water (or groundwater) arising from hydro-
carbon or chemical spillages, or leachate from stockpiles, design will include suitable collection, 
diversion and treatment facilities to intercept and contain the contaminant for proper disposal. 

It is expected that no significant adverse impacts to surface water flow and quality will occur. 

Groundwater Drawdown and Potential Impacts on GDE and TEC 

There is potential for GDE's and TEC's to be affected by groundwater drawdown, including 
drawdown by pumping associated with mine de-watering. 

Locally a number of major groundwater aquifers occur, including from west to east, the Eneabba 
Aquifer, the Cattamarra Aquifer in which the coal measures lie, and the Yarragadee Aquifer. These 
aquifers are separated by the generally north south trending faults, the Peron Fault and the 
Warradarge Fault. These aquifers are interpreted to be in limited hydraulic connection across the 
faults. Overlying the sub-cropping major aquifers is a thin superficial aquifer interpreted to be 
hydraulically connected to the major aquifers. Thus drawdown in one of the major aquifers will have 
limited effect on the other major aquifers, but will generally cause drawdown in the superficial 
aquifer. 

Mine groundwater abstraction from the Cattamarra Aquifer is estimated to average 5.3 gigalitres 
per annum (GLpa) over the 30 year mine life to achieve suitable conditions for mining, and could 
vary over a wide range annually, 2 GLpa to 9 GLpa according to variations in local aquifer 
characteristics in the area of mining. Planning is proceeding on the basis of an abstraction rate of 
up to 8 GLpa from the Cattamarra aquifer to ensure that commitments to the long term Power 
Station water supply can be met. 

Modelling has predicted groundwater drawdown in the Cattamarra, and overlying 'superficial' 
aquifer will reach the south east corner of the Lake Logue Nature Reserve after five years of 
operation and deepen to up to 20m of drawdown in the later stages of the mine life. Drawdown will 
always be up to 130m in immediate proximity to the mine excavation as it moves northward. The 
water table outside of the final mine void is expected to substantially recover and stabilise within 60 
years after the passage of mining. The water level in the final mine void is expected to stabilise 
within 4m of pre-mining levels. 

Watertable drawdown in the Cattamarra aquifer, which could affect water levels in Lake Indoon, is 
expected to be negligible in the immediate area of Lake Indoon. 

Consequently the Lake Indoon GDE is not expected to be adversely affected by groundwater 
drawdown induced by mine de-watering. 

Lake Logue is the surface expression of a perched water-table reliant on surface water flows that 
will not be impacted by the CWC mine. Lake Logue is not in close hydraulic connection with the 
underlying aquifers. For these reasons the Lake Logue GDE will not be affected by groundwater 
level changes arising from mine de-watering. 

The water table(s) at the Rocky Springs GDE/TEC site have been shown to be in limited hydraulic 
connection with the underlying aquifers that could be affected by drawdown induced by mine de-
watering. Consequently the Rocky Springs GDE/TEC is not expected to be affected by mine de-
watering. 
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Similarly, the groundwater supporting the Erindoon Creek GDE, immediately west of the project 
area is believed to be in limited hydraulic connection to the underlying aquifers that could be 
affected by drawdown induced by mine dewatering. Consequently the Erindoon Creek GDE is not 
expected to be affected by mine de-watering 

Flora surveys in the south east of the Lake Logue Nature Reserve and in the South Eneabba 
Nature Reserve near Rocky Springs indicate that vegetation in and near the project area, including 
vegetation along Erindoon and Bindoon Creeks and other drainage lines is predominantly shallow 
rooted, and therefore is unlikely to be dependent on groundwater associated with the underlying 
Cattamarra and 'superficial' aquifers. 

Soil surveys indicate that vegetation in the project area is heavily, if not wholly dependent on 
rainfall stored in soil strata above the water tables associated with the underlying aquifers. This 
water is retained in pores above the water tables (vadose water), and as discrete 'perched' aquifers 
which form above low permeability horizons which are commonplace locally and regionally in the 
Perth sandplain environment. 

Consequently mine dewatering is not expected to significantly affect the amount of water available 
to vegetation, including vegetation associated with GDE's. Individual plant species with greater 
dependency on groundwater that may be impacted will be monitored and managed. 

Rainfall and surface water flows are considered to be the most important sources of ground water 
re-charge as far as this near surface groundwater is concerned. 

The groundwater model will be validated by expanding the groundwater monitoring network during 
mine development and operations phases, and further studies will be undertaken to confirm the 
relationship between native vegetation and the water on which it relies. 

Local Domestic and Stock Water Supplies 

The township of Eneabba and a number of farms near the mine utilise groundwater for domestic 
and stock water. 

Dewatering the mine will cause significant (up to 130m) local drawdown in the Cattamarra Aquifer, 
and consequently in the overlying superficial aquifer. 

The Eneabba township water supply is drawn from the Yarragadee aquifer and will not be affected 
by mine dewatering or changes to surface water flows. 

A small number of domestic and stock-water supplies drawing groundwater from the superficial 
aquifer overlying the Cattamarra Aquifer near the mine may be affected by drawdown during some 
stages of mining. Given that the superficial aquifer is very thin (0-20m), even a small amount of 
drawdown may be significant. Consequently, CWC will closely monitor groundwater drawdown and 
quality in these locations in particular, and proposes that any of the very small number of supplies 
that may be affected will be supplied from potable mine supplies if necessary. 

CWC expects no significant adverse impact on groundwater quality in the superficial aquifer or 
Cattamarra aquifer, and no changes at all in quality in the Eneabba and Yarragadee aquifers. The 
Eneabba Aquifer is unlikely to experience drawdown effects, while the Yarragadee Aquifer may 
experience very small drawdowns in immediate proximity to the mine. 

After mining and de-watering ceases, all watertables are expected to recover except for very 
localised reductions in immediate proximity to the final pit void. 

Co-disposal of power station ash, and saline residue with mine waste rock 

The potential for contamination of groundwater arising from co-disposal of mine waste rock, ash 
and saline solids from the Coolimba Power Station has been investigated. 
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Coal, overburden, interburden, potential coal rejects, and ash from coal combustion have been 
geochemically characterised to assess their potential for acid generation, and the composition of 
potential leachate. 

This testwork indicates that waste rock (overburden and interburden), which will comprise more 
than 90% of mine backfill, is considered having a low risk of acid formation given its very low total 
oxidisable sulphur content (TOS), with an average of samples tested 0.23%S, and median 0.07%S. 
More than 80% of samples tested were classified as non acid forming (NAF), 8% as uncertain-
NAF, and the remaining 10% potentially acid forming (PAF). 

A further approximately 5% of backfill is ash which is indicated to have a negligible risk of acid 
generation due to its very low oxidisable sulphur content (<0.1%S), classified NAF. 

These results indicate that no special measures to encapsulate PAF components of waste rock, or 
ash in the mine backfill are likely to be necessary, nor that special consideration of whether 
placement of PAF components of waste rock in mine backfill above or below the water table is 
likely to be important. 

The remaining less than 5% of mine backfill will be coal lost to dilution during mining, minor coal 
seams, and coal rejects, all of which are shown to have potential for acid generation, principally 
because of their higher oxidisable sulphur contents, and the limited acid neutralising capacity 
(ANC) of the bulk of the waste rock to counter this. 

The CWC project will not wash coal so coal washing plant reject (potential coal reject) is not an 
issue. However other materials, classified as potential coal rejects, principally carbonaceous 
material found near the roof and floor of the main coal seams, any coal lost as dilution during 
mining, and minor seams not economic to mine as coal, will require consideration in terms of their 
disposal due to their potential to yield acid if they were to oxidise. These issues are discussed in 
more detail in Section 8.3. 

Coal is classified as PAF, principally on account of its total oxidisable sulphur content (median of 
samples 1.4%S), indicating that special consideration will need to be given to the handling and 
storage of coal to contain and manage potential acid leachate. 

CWC will conduct further testwork to confirm the geochemical characteristics of coal, waste rock, 
and ash and will develop appropriate management strategies to manage any residual risks, in 
particular with respect to acid generation. 

The potential for leaching of salts and metals from mine backfill components (waste rock, ash, and 
saline solids) by groundwater has also been assessed. 

This testwork indicates that waste rock leachate will be pH-neutral and low to moderately saline. 
Metals concentrations in waste rock leachate are likely to be well within the applicable water quality 
guideline criteria and unlikely to present any environmental risks for on-site or down-stream water 
quality. 

Leachate from coal and coal rejects is likely to be weakly acidic and moderately saline. Metal 
concentrations in leachate are likely to remain within applicable water quality guideline criteria, 
provided these materials do not undergo further oxidation. 

CWC will conduct further testwork to establish the level of reactivity of potential coal reject material, 
and if indicated will develop mining protocols to manage these materials appropriately. Suitable 
strategies could include directing more of the potential reject material to product (for combustion), 
placement in preferred horizons in the backfill, including above or below the water-table, and 
encapsulation. While reserves do not attribute any coal tonnage to the minor Eighty Seam, it is 
likely that this seam can be mined economically as coal, and if so, will not report as potential reject. 
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Leachate from ash is likely to be mildly alkaline and of low salinity. Metal concentrations of some 
metals, including As, B, Cr, Cu, Mo, Se and Zn, may be above applicable water quality guideline 
criteria. 

Radionuclide concentrations are very low indicating that radioactivity associated with coal 
combustion ash (and coal) is expected to be within the background levels for soil. 

A solute transport model was used to predict groundwater quality during mining and after closure. 
The modelling shows that groundwater quality is unlikely to be affected by mining operations, 
including waste rock backfill, and co-disposal of ash and saline solids from the power station, 

The leachate plume arising from leaching of waste rock, ash and saline solids returned to the mine 
is expected to remain approximately confined to the backfilled pit and will report to the final void 
lake which will behave as a local ground water sink. 

Salinity and metal concentrations in local groundwater during mining and after closure are 
expected to remain very close to pre-mining levels. 

CWC will monitor and report groundwater quality during the mine life to confirm understanding of 
groundwater movement and quality issues. 

Final void lake water quality 

A lake will form in the final pit void after mine closure. The lake will act as a localised groundwater 
sink due to evaporation and consequently will receive salts and dissolved metals from the local 
groundwater flow including the salts and metals contained in the leachate plume originating in mine 
backfill. 

The concentration of salts in the final pit void will increase over time, to 100,000 mg/I (NaCl 
dominant) after —500 years and ultimately to saturation over a much longer period. This change will 
occur very slowly and is consequently unlikely to have adverse impacts on local fauna which will 
avoid the increasingly saline conditions. 

The increasing salt and metal concentration in the final pit void is expected to have negligible 
impact on local groundwater quality because groundwater flows in the immediate vicinity will be 
toward and into the void. 

The water level in the final pit void is expected to stabilise within 4m of the original water table and 
the residual drawdown cone is expected to stabilise within 60 years of mine closure. 

Protected Fauna, Carnaby's Black Cockatoo and Rainbow Bee-eater 

Vegetation proposed for clearing may be utilised by Carnaby's Black-Cockatoo (Calyptorhynchus 
latirostris), which is listed as endangered under the EPBC Act, and as a Schedule 1 species under 
the Wildlife Conservation Act 1950. 

Recent surveys indicate that this species is likely to use the project area for feeding but is unlikely 
to breed within the project area or the adjacent South Eneabba or Lake Logue Nature Reserves. 

There are large areas of feeding habitat in secure reserves within the region and this species has 
also been observed to utilise food found in farming areas and in recently rehabilitated land 
previously mined for mineral sands. 

Consequently, no significant direct or indirect adverse impact to this species is anticipated as a 
result of the Project. 

CWC will continue to monitor and report on the occurrence of this species in the locality in 
cooperation with Iluka Resources Ltd who operate a mineral sands mine nearby. 
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The Rainbow Bee-eater (Merops ornatus) was also recorded in the locality of the proposed mine. 
This species is listed as migratory under the EPBC Act and is common in the region. It is expected 
that the individuals recorded during the surveys of the project area are breeding visitors. 

No significant direct or indirect adverse impact to this species is anticipated as a result of the 
Project given the large areas of breeding habitat available in secure reserves in the region. 

The 	Rufous Fieldwren (Calamanthus campestris montanellus, western wheat be It population), 
which is listed as a Priority 4 species on DEC's Declared Threatened and Priority Fauna List was 
observed in the project area. Clearing will remove habitat used by the Rufous Fieldwren for 
breeding, and may result in the death of adult birds and nestlings during the nesting season 
between July and January. Similar habitat exits in the adjacent South Eneabba Nature reserve so 
impacts can be reduced by avoiding clearing during the breeding season, and surveying areas 
ahead of clearing to identify and avoid individuals where possible. 

No significant direct or indirect adverse impact to this species is anticipated as a result of the 
Project given the large areas of habitat available in secure reserves in the region. 

The Black-striped Snake (Neelaps Calonotos) which is listed as a Priority 3 species on DEC's 
Declared Threatened and Priority Fauna List was observed in the project area. Clearing will 
remove habitat likely to be utilised by this species and so populations in the project area are likely 
to decline. This species is widespread in the Perth sandplain and suitable habitat exists in the 
adjacent South Eneabba Nature Reserve so significant adverse impacts to its conservation status 
are unlikely. 

Ten other species having conservation significance have been previously recorded in the region 
but were not observed in the recent surveys. These species are likely to use the project area and 
may be impacted by clearing. These species have widespread distributions and are not restricted 
to individual habitats so impacts arising from clearing for the project are not likely to be significant. 

Subterranean Fauna 

Groundwater surveys identified one Stygobitic taxa in one sampling location from the superficial 
aquifer which could be at risk through mine de-watering. This is an undescribed Syncarida, 
Bathynellidae sp. which has been recorded elsewhere in the region. 

Consequently no management measures are proposed. 

Air Quality 

Dust from mining, coal handling, ash handling, movement of vehicles and wind erosion of 
stockpiles and other disturbed surfaces is expected to contribute to particulate emissions from the 
Project, and would cause exceedence against relevant guidelines for dust at sensitive receptors 
near the project area if not managed. 

Modelling of the cumulative impacts of the CWC Project and the Coolimba Power Project indicates 
that dust emissions are generally comfortably lower than relevant guidelines recommend, with the 
contribution of particulates from the Coolimba Power Project being minimal, i.e. the mine is 
indicated to be the very major contributor to particulate emissions from the projects. 

The most sensitive receptors are residences located south and west of the mine, and these are 
likely to experience the highest rates of dust deposition during August when easterly and north-
easterly winds prevail. The modelling indicates that without management, marginal exceedence 
would occur at these receptors (R6dUt  and R7dUSI) for 24 hour PM10  particulates on one day 
annually ignoring background effects. The annual average deposition rates at these locations are 
very low, indicating that exceedence would be for very short durations. Allowing for possible 
background effects causes exceedances at 4 sensitive receptors, including on 17 occasions 
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annually at the most sensitive receptor. Average annual exposures for PM10  and TSP remain within 
relevant guidelines. 

Dust could also adversely affect vegetation in and near the project area, including vegetation in 
Nature Reserves. 

Consequently CWC will implement continuous monitoring of PM10  dust deposition at or near one or 
more of these locations to provide data to assist in the management of dust emissions. 

It is expected that normal management strategies will be highly effective in managing the levels of 
dust emission from the mine. Measures will include watering of roads, limiting the speed of 
vehicles, covering conveyors and transfer points, moisture conditioning of process streams, 
minimising the amount of land clearing, and prompt rehabilitation of disturbed areas on completion 
of mining activity. 

CWC will implement dust management strategies described in the draft Environmental 
Management Plan to manage particulate emissions, and ensure that sensitive receptors are not 
inconvenienced. 

Noise 

Noise from coal crushing and associated activities could contribute nuisance noise to nearby 
residences under certain conditions of wind speed and other meteorological conditions. 

Power Station construction activities will generally be confined to daytime (7.00am to 7.00pm) as is 
normal construction industry practice and thus will avoid noise exceedence issues at night. 

However, mine construction activities will need to occur at night, including construction of the waste 
dump, and the elevated ROM stockpile base. These activities are likely to cause noise 
exceedances at the most sensitive receptors, so special procedures will be adopted to mitigate the 
frequency of occurrences, and levels of noise experienced by the most sensitive receptors. 

Modelling of the cumulative impacts of the CWC Project and the Coolimba Power Project during 
the operational phase indicates that one residential location (R6no jse) would be regularly exposed to 
noise levels which exceed Environmental Protection (Noise) Regulations 1987 at night and on 
Sundays and public holidays unless deliberate management measures are adopted. Daytime 
exceedence due to combined operations is not expected. 

Special attention will be given to design of the sources likely to contribute to noise during 
construction and operations, including fixed plant and mobile equipment associated with coal 
stockpiling and crushing operations. Design measures are likely to include barriers in the form of 
bunding or shields and specifying the quietest equipment reasonably available. 

CWC will implement a Noise Management Plan as part of the draft Environmental Management 
Plan to ensure that noise emissions remain below Environmental Protection (Noise) Regulations 
1987 at all sensitive locations around the project area, and that nuisance noise is minim ised. 

Dieback Disease 

Phytophthora Cinnamomi has been identified and mapped within the northern project area, and is 
known to occur locally outside of the project area. 

The disease is widespread in south western WA and is usually transmitted to uninfected areas by 
vehicles transporting contaminated vegetative material and soil. It is considered a risk to remnant 
vegetation. It can spread readily in sandy soils under suitable conditions. 
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CWC will implement specific protocols to reduce the risk of infecting previously un-infected areas. 
These measures will include developing monitoring, vehicle hygiene and water management 
strategies in consultation with DEC and described in the draft Environmental Management Plan. 

Social Impacts 

There are likely to be a range of impacts on the local and wider communities. There will be minor 
increases in traffic volumes, minor change to the visual content of local landscapes, and during 
construction there may be some increase in demand for services, additional antisocial behaviour 
and crime, all due the larger number of construction workers. 

However, there are likely to be significant benefits accruing to the local and wider communities, 
including job opportunities, increased economic activity, additions and upgrades of housing stock 
and essential services, and support of a range of social infrastructure including education, medical 
services, sporting and social activity. 

There appears to be minimal potential impact on Aboriginal and European heritage values that 
might be affected by the Projects. Aboriginal heritage surveys have identified small artefact 
scatters, and a number of moodjar trees. These will be avoided where possible, otherwise 
necessary approvals to remove them will be sought. Further aboriginal heritage clearance work is 
required. 

Conclusion 

CWC believes that the proposed Project can be implemented in an environmentally and socially 
acceptable manner, and has demonstrated in the PER its commitment to sound environmental 
management. 

The company now looks forward to a long and positive relationship with the Mid West community, 
with the Project providing long term economic benefits to the local and wider community and 
supplying coal to the first thermal power station in the world that is prepared to employ Carbon 
Capture and Storage (CCS) technology at a commercial scale and provide reliable and secure 
energy to the State of Western Australia. 
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Summary of Significant Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Biophysical Factors 

Conservation To protect the There are two nature reserves located in These issues are discussed under the following No loss of Conservation Estate 
Estate environmental close proximity to the Project. These are sections of this table. attributable to the coal mine. 

values of areas the South Eneabba Nature Reserve and Loss of some individuals of priority flora 
near the project the Lake Logue Nature Reserve. Potential species outside Conservation Estate 
area identified as impacts include: areas. 
having significant Dust impacts on vegetation. Minimal impacts by dust. 
conservation value. 

Reduced water table levels resulting Minimal impact from surface and 
from dewatering of the mine causing ground water disturbance. 
impacts on vegetation. Minimal impact by weed infestation. 
Deterioration of groundwater quality Minimal impact by increased incidence 
(Lake Logue Nature Reserve). of plant disease. 
Deterioration of surface water Minimal additional impact from animals 
quantity and quality (Lake Logue on food sources and breeding habitat. 
Nature Reserve). 

Weed infestation. 

Spread of disease of plants. 

Increased pressure from animals on 
food sources and habitat. 
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Landform and To maintain the Potential impacts to Iandform and soils in Mitigation and management measures will Increased erosion, rainfall run-off and 
Soils integrity, ecological the project area are as follows: include: sedimentation impacts are expected to 

functions and Increased erosion. Detailed planning will aim to minimise the be minimal. 
environ mental 
values of soils and 

Increased rain-fall run-off. areas of land that is to be disturbed. 
Management of dispersive soils is 

Iandforms in the Increased sedimentation of Detailed planning will include progressive expected to be achievable but will 
project area. drainages and lakes, rehabilitation to reduce the unrehabilitated require continual monitoring throughout 

To minimise the Inappropriate Iandform re- 
footprint as much as possible. the life of the project. 

footprint of construction. Design of permanent features will aim to 

disturbance during Inappropriate handling and storage result in minimal impact on surface run-off 
during and following mining, 

Reconstruction of surface and sub-
surface drainage lines is expected to be 

the life of the of topsoils resulting in reduced achievable. 
Project. utility. Surface drainage and palaeo drainages will 

To maximise the Inappropriate use of materials used be diverted during mining and re-instated to Landforms remaining after mining will 
retention and to re-establish viable soil profiles. 

full functionality after passage of mining, be stable and functionally and 
viability of topsoils Impaired rehabilitation outcomes. Erosion will be minimised by minimising aesthetically compatible with pre-mining 
for future disturbed areas, by installing sediment land-forms. 
rehabilitation Potential damage to the soil integrity traps, and by promptly re-vegetating 
activities, due to its dispersive nature. This disturbed areas. Rehabilitation programs are expected to 

has implications on soil quality that 
Topsoil fertility/functionality will be be highly successful. 

may be reduced during soil handling 
measures, storage and 

maintained by appropriate management Control of the spread of soil disease 
rehabilitation. 

strategies. can be managed effectively. 
Soil hygiene management strategies will be 
developed to minimise the spread of soil 
borne disease. 
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Acid Mine To minimise the The potential impacts from acid mine Mitigation and management measures will The risk of acid mine drainage from 
Drainage risk to the drainage are as follows: include: waste mining and backfill is minimal. 

environment 
resulting from 

Generation of acid drainage from 
above surface stockpiles of acid 

CWC will conduct further testwork to 
confirm the geochemical characteristics of The risk of acid mine drainage from coal 

potentially acid forming materials such as coal and coal, waste rock, and ash and will develop mining and handling is low and 
forming materials, small amounts of PAF waste rock, appropriate management strategies to 

manageable. 

Contamination of surface water and manage any residual risks, in particular with The risk of acid mine drainage from ash 
subsequent impacts to vegetation respect to acid generation. co-disposal is considered minimal. 
from drainage or leaching of acid Monitoring and characterisation of mine 
forming materials, wastes as mining progresses and/or as 
Contamination of groundwater and operations change in order to monitor 
subsequent impacts to groundwater changes in waste rock chemistry. 
users from acid forming materials. Storage of potentially acid forming 
Potential contamination to materials on impervious areas. 
groundwater as a result of fly-ash Maintenance of drainage devices to catch 
and bottom-ash leachate. potential acid drainage from areas where 

potential acid forming material is stored. 

Using acid neutralising materials, such as 
lime, where appropriate.  
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Surface Water To maintain the Potential impacts to surface water Mitigation and management measures will There is expected to be negligible 
quantity and quality quantity and quality are as follows: include: impact on surface water quality and 
of surface water so Loss of surface water flows due to Prevention of ponding and installation of quantity as a result of mining and 
that environmental infrastructure placement and effective diversions and subsequent re- associated activity. 
values, including subsequent loss by evaporation or instatement of drainage lines (surface and 

There is expected to be negligible ecosystem 
maintenance, are 

surface infiltration, and diversion of sub-surface). 
impact on sub-surface (palaeodrainage) 

protected. 
pre-existing drainage lines to other 
catchments. 

Prompt establishment of protective water quality and quantity as a result of 
vegetation on suitably contoured disturbed mining and associated activity. 

Loss of sub surface water flows due areas, and establishment of sediment traps 
to changes in palaeodrainage to intercept water flows from disturbed Lake lndoon may experience very small 
regimes during and after mining areas. reductions in surface water flow 
activities and the downstream Establishment of proper storage, seasonally due to temporary 
impact on water features and water containment and disposal facilities for interruption to surface water flows 
users. process consumables and waste streams, arising from drainage interruptions by 
Increased sedimentation and Establishment of impermeable stockpile the passage of mining across drainage 
erosion due to land disturbance and bases, and water-shedding and run-off lines. 
inappropriate rehabilitation collection structures for stockpiles exposed Lake Logue will remain unaffected by measures. to rainfall, surface water issues as it's in a 
Contamination by spillage of Establishment of management practices to separate catchment. 
process consumables and waste minimise rainfall and surface water 
streams including hydro-carboris, infiltration of stockpiles and hard-stand Local drainage lines are not expected to 
coolants, fly ash, pond sludge, and areas. be adversely impacted. 
putrescibles. . 	Contamination by leachate from coal Potential sedimentation of surface flows 

and waste rock stockpiles. will be manageable. 
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Groundwater To maintain the The CWC Project proposes to dewater Studies and field monitoring will be undertaken Groundwater levels in the affected 
quantity and quality the coal deposit to allow mining and to co- to: superficial and Cattamarra aquifers 
of ground water so dispose waste rock, ash, and saline solids near the mine are expected to fall 
that existing and from the power station into the mine void. Further develop and validate the during the mine life - this has potential 
potential The groundwater model shows groundwater model and refine the predicted to adversely affect a small number of 
environmental drawdowns of less than 0.5m 13.3 km drawdown. livestock drinking water supplies near 
values, including north and 12.6 km south of the mine. Improve the knowledge of vegetation the mine. If this occurs CWC will 
ecosystem Drawdowns of up to 20m could occur in groundwater dependency and tolerance to provide alternative water supplies until 
function, are the South East corner of the Lake Logue groundwater level changes. the groundwater table recovers after 
protected. Nature Reserve (late in the mine life). Increase the understanding of the hydraulic mine closure. 

Potential impacts include: connectivity between the near surface soils 
Vegetation stress and death where that store water, (perched aquifers) and Groundwater levels in the affected 
plants, GDE's and TEC's are underlying aquifers. superficial and Cattamarra aquifers are 
dependent on groundwater affected A watertable and vegetation monitoring expected to quickly return to near pre- 
by draw-down. program will be developed to monitor the mining levels except immediately 

Changes to availability of effect of water table drawdown. adjacent to the final pit void, where the 

groundwater to other users. Mitigation plans, such as watertable watertable will remain up to a few 

Changes to the ecology of the Lake augmentation, may be developed to metres lower than pre-mining levels.  
Indoon and Lake Logue systems manage the impact if vegetation is shown 
including potential to expose acid to be affected by lowering of the water Regionally, groundwater levels and 
forming soils. table, water quality is not expected to be 

Pollution of groundwater from Establishment of proper storage, affected by mine de-watering. 

leached salts and metals from waste containment and disposal facilities for 
rock backfill and co-disposed ash process consumables and waste streams. Locally, the lake formed by groundwater 
and saline solid residues from the reporting to the final pit void is expected 
power station. to become increasingly saline, until it 

Contamination by spills of reaches saturation after many hundreds 

hydrocarbons or other process of years. 

consumables. There is expected to be minimal impact 
on vegetation due to groundwater 
drawdown, during both operational and 
post-closure phases. 
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Vegetation and To maintain the It is proposed to clear 861 ha of native Clearing will be carefully planned and Some loss of individual flora and priority 
Flora abundance, vegetation. 	Potential impacts will include: supervised to achieve minimal disturbance. taxa will occur. 

diversity, 
geographic 

Reduction of regional representation Clearing of priority taxa will be avoided 
Minimal additional risk of weed 

distribution and 
of flora and vegetation communities where possible. 

infestation. 
productivity of flora 

including a number of individual 
priority taxa. 

Soil and weed hygiene measures will be 

at species and implemented. Minimal additional risk of spread of 

ecosystem levels 
Increased risk of weed infestation. Implementation of a weed monitoring and disease. 

through the Increased risk of soil borne disease. eradication program. 
Minimal additional risk of erosion and 

avoidance or Increased risk of erosion and Disturbed areas will be progressively sedimentation. 
management of sedimentation. rehabilitated. 
adverse impacts Indirect impacts from groundwater A Flora and Vegetation Management Plan Minimal risk of vegetation stress from 
and improvement drawdown and dust. will be implemented. dust. 
in knowledge. 

All of the vegetation communities and Studies and field monitoring will be 

priority flora species extend beyond the undertaken to confirm representation of 

project area, affected priority species in conservation 
estate. 

Studies of vegetation dependence on 
groundwater and monitoring of vegetation 
stress from groundwater drawdown. 

Dust suppression management. 
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Vertebrate To maintain the The major impacts will arise from clearing Impacts to fauna will be minimised through the The impact on the regional populations 
Fauna abundance, 861 ha of native vegetation, and operation implementation of management measures of vertebrate fauna is expected to be 

diversity, of vehicles over a 30 year period, described in the draft Environmental minimal. 
geographic Potential impacts include: Management Plan. 
distribution and Loss of feeding habitat, particularly The key management measures for fauna are as 
productivity of for Carnaby's Black Cockatoo. follows: 
fauna at species 
and ecosystem Loss of breeding habitat, particularly Clearing will be conducted to avoid 

levels through the for the Rainbow Bee-eater. breeding seasons of animals where 

avoidance or Altered fire regimes. 
possible. 

management of Death of animals during clearing and 
Vegetation clearing will be restricted to that 

adverse impacts ongoing operations. 
which is immediately necessary, and 

and improvement Disruption due to increased noise, 
disturbed areas will be rehabilitated as 
soon as practicable. in knowledge. light and dust. Fire prevention and control strategies will 

Increased competition or predation be implemented. 
by feral species. Dust control strategies will be implemented. 
Conflicts with vehicles. Directional lighting will be used to minimise 

Although clearing for the Project will result light spill. 
in the loss of some habitat, areas of 

Vehicle speeds will be restricted. similar habitat exist immediately to the 
east within the SENR and to the north Retention of large trees where possible. 

west in the Lake Logue Nature Reserve. Fencing of all pond areas. 
Therefore, it is anticipated that there will Waste management protocols will be 
be no significant impacts to the implemented to prevent attraction of feral 
abundance or diversity of fauna in the animals. 
Lesueur Sandplain subregion. 

AVIVAAN 	
Tm 

CORPORATION LTU 

23 



PUBLIC ENVIRONMENTAL REVIEW 	CENTRAL WEST COAL PROJECT 

Executive Summary 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Invertebrate and To maintain the The studies examined the potential for No mitigation or management measures were No loss of SRE invertebrate species is 
Short Range abundance, direct and indirect impacts on SRE considered necessary. considered likely. 
Endemic (SRE) diversity, invertebrate fauna. No significant impacts on SRE 
Fauna geographic invertebrate species are predicted. 

distribution and 
productivity of All species included in the assessment 
invertebrate fauna were found both within and outside the 
at the species and project area. No potential residual effects 
ecosystem levels on local SRE populations were 
through the considered likely. 
avoidance or 
management of 
adverse impacts. 

Subterranean To maintain the One stygobite was identified in field The stygobite has been identified in a bore some No species of subterranean fauna will 
Fauna abundance, surveys, an undescribed Bathynellidae 50 km north of the project area, and more than be lost as a result of the Project 

diversity, regional syncarid. This animal was found in a bore 30km beyond where predicted water table proceeding. 
distribution and located within the proposed mining area drawdown might have an impact on habitat. It is 
productivity of and so may be affected by mine possible this species has also been recorded to 
subterranean fauna dewatering and will be affected by mining, the north-east. 
at the species and 
ecosystem levels No troglobitic fauna are likely to be 

The host Cattamarra aquifer extends to the north 
 through the affected because of the lack of suitable 

and south of the project area and it is likely that 
 

avoidance or habitat in the project area, and no suitable 
this species will be found elsewhere in the
Cattamarra. management of nearby habitat is likely to be affected by 

adverse impacts 
and improvement 

mining or groundwater change. No mitigation or management measures are 

in knowledge. considered necessary. 
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Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Pollution Factors 

Air Quality To ensure that Potential impacts from airborne emissions Management measures will include: No significant impacts on local receptors 
emissions and dust include: . 	Monitoring and reporting of particulate and sensitive to air quality are expected. 
do not adversely Dust arising from traffic on local gaseous pollutants during the life of the Vegetation in the adjacent conservation 
affect access roads, mine service roads project. estates will not be adversely affected. 
environmental and haul-roads during construction Covering conveyors. 
values or the 
health, welfare and 

and operation. 
Employing dust suppression measures on 

amenity of people 
Dust arising from handling of waste unsealed roads, loading points, conveyors, 

and land users. 
rock, coal, ash and power station transfer points, stockpiles and during 
sludge. backfilling operations. 
Dust arising from wind erosion of Prompt rehabilitation of disturbed areas. 
disturbed surfaces including mine 

Maintenance of diesel engines to ensure 
faces, stockpile surfaces and areas operation within design limits. 
under rehabilitation, 

Combustion products from diesel 
Working with Coolimba Power Project to 

powered earthmoving and transport 
manage impacts. 

 
operations. Monitoring vegetation to detect stress 

Cumulative effects of the above 
induced by dust. 

 
arising from Coolimba Power A Dust Management Plan will be 
Project. implemented. 
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Executive Summary 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Greenhouse To minimise The main impact will be production of The Project will seek to reduce its emissions by: The coal mine will produce greenhouse 
Gases emissions to levels greenhouse gases by internal combustion gases typical for a modern coal mine of 

as low as engines in mining and support vehicles Pursuing opportunities to use 'clean' its size. 
practicable on an and through electricity use for mining, electricity. 
ongoing basis and coal treatment, conveying, water Promoting energy efficiency in all areas of However there is potential to reduce 
consider offsets to pumping, lighting and other minor uses. the operation, in particular, the mining of emissions significantly relative to other 
further reduce coal and waste rock, where emphasis will coal mines due to its relationship with the 
cumulative Total green house gas output is estimated be placed on use of electric powered Coolimba Power Project, whereby any 
emissions, to be 53 kt CO2-e, which is less than 0.1% equipment in lieu of diesel power. initiatives implemented in respect of CO2 

of WA emissions. Ensuring that internal combustion engines 
emission, for example by carbon capture
and storage (CCS), will translate directly 

operate within design 
limits

to to the coal mine to the extent that it is 
As a result, the Project will contribute to ' able to use electricity. 
Westem Australia's greenhouse gas Promoting energy efficiency through 
emissions. education of employees, and the wider Development of the coal mine has the 

community. potential to usefully decrease Western 

Pursuit of waste minimisation practices, Australia's green house gas emissions 

including recycling of wastes. on a per unit energy consumed basis. 

Minor increase in WA production of CO2 
equivalent per annum. 

f 
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Executive Summary 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Noise To protect the Potential impacts include: The Project will mitigate and manage noise No significant impacts are expected. 
amenity of Hearing damage to employees and impacts by: 
sensitive receptors. the public. Ensuring that work places, including mobile 

Non-compliance with statutory limits, plant cabins and surrounds, meet or There may be minor exceedances of 

Nuisance to neighbours, including 
exceed maximum noise exposure prescribed noise limits during the 

construction phase.  
native fauna. 

guidelines, 

Cumulative effects of the above 
Applying best practice design to major 

arising from Coolimba Power 
fixed installations to reduce noise . 	. No exceedence of regulated noise limits 

Project. 
emissions. at the nearest receptor is expected 
Specifying the 'quietest' mobile and fixed during the operational phase of the 
plant reasonably available. Project. 
Managing 'noisy' operations to avoid 
sensitive times and/or adverse A small number of neighbours may be 
meteorological conditions. affected by nuisance noise. 
Monitoring and reporting noise levels and 
exposure in workplaces. 

Assisting neighbours affected by nuisance 
noise with installation of noise attenuation 
measures. 

Educating employees in relation to noise 
induced hearing loss. 

Working with Coolimba Power Project to 
manage impacts. 
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Executive Summary 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Social Factors 

Visual Amenity To ensure that Potential impacts include: Mitigation and management measures will The majority of changes in visual content 
aesthetic values Changes to the content of vista from include: resulting from the mine development will 
are considered and a number of locations around the Rehabilitating the permanent waste rock remain below the horizon for most 
visual impacts project area. Notable changes dump as soon as practicable. viewers. 
minimised. include the permanent waste rock Screening buildings and other The mine excavation will only be visible dump established at the south end 

of the mine during the 1st years of 
infrastructure with plantings. from a very small number of locations 

mining, the establishment of a mine Using building cladding colours compatible readily accessible to the public 

excavation which moves 
progressively northward over the 30 

with background colours. 

Erecting or planting screens in locations Most viewers will remain distant from the 

year mine life, and establishment of that would otherwise allow road users to be changed visual content, such that the 
changes will not be obtrusive because 

mine infrastructure including coal distracted. 
they are too far distant. 

stockpiles, coal crushing facilities, Consulting with neighbours throughout the 
offices, workshops over-head power project planning and construction to seek 
lines, bore head-works, and water feedback on the planned changes to visual There will be insignificant impact to 
management structures, amenity viewers from most locations. 

Increased number of light sources. Assisting neighbours to erect or plant A small number of local land-owners and 
screens, residents will become aware of changes, 
Ensuring that lighting is installed to most of which will be unobtrusive or 
minimise impacts to potential viewers, readily screened from most viewing 
notably public road users. locations. 
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Executive Summary 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Aboriginal To ensure that Two potential Aboriginal heritage sites CWC will enter into heritage agreements It is likely that there will be a need to 
Heritage changes to the were identified as part of the ethnographic with representatives of the indigenous land negotiate the disturbance of potential 

biophysical or archaeological survey of part of the owners. heritage sites in the mine footprint. 
environment do not Project Area. These were likely to be 
adversely affect disturbed as part of the coal mine Heritage surveys will be conducted of all 

historical and proposal. areas prior to activities occurring. 

cultural 
associations and 

If the Project requires the clearing of the 

comply with heritage sites, CWC will consult with the 

relevant heritage 
indigenous land owners and will work with 

legislation. the DIA to ensure compliance with the 
Aboriginal Heritage Act 1972. 

To avoid impacts to 
Aboriginal cultural Ongoing discussions on heritage matters 
sites, will continue. 

European To ensure that No heritage sites were identified within No mitigation measures are proposed. No impacts are predicted. 
Heritage changes to the the footprint or in the surrounding vicinity. 

biophysical 
environment do not 
adversely affect 
historical and 
cultural 
associations and 
comply with 
relevant heritage 
legislation.  
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Executive Summary 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Public Health To minimise Whilst the outcomes of the traffic and The proposed measures will require discussion No residual traffic issues are predicted as 
and Safety - changes to local transport assessment did not identify any with Main Roads Western Australia part of this proposal. 
Road traffic where capacity issues with roads or junctions, 
Transportation possible, and some improvement measures to the 

ensure road safety. existing road network have been 
proposed. These are to ensure the 
introduced vehicle types on certain roads 
are accommodated for. 

Land Use and To maximise social The key impacts for social issues will be The introduction of the construction camp The project proposes social issues that 
Community and economic during the 18 month construction phase provides opportunities for a legacy and a need careful management and open 

benefits to the local when the peak workforce will be in the resource for the community once the communication with the community. The 
community, locality. This will be accompanied by a construction phase is complete. predicted outcome will be a community 

designated construction camp in the town The influx of construction workers will put that has open and ongoing dialogue with 
of Leeman. With this approach comes a pressure on the existing services and the proponent to ensure decisions 
variety of social effects that require infrastructure of the towns in the region. The regarding the towns in the area are made 
careful management to ensure the best proponent will work with the community, jointly and with the best interests of both 
outcome for the community and CWC services and businesses to minimise the impact parties. 

Final mine void will cause a change in from the social effects that are attributable to the 
The project will be of economic value to 

land use of the 120 ha affected. project. 
the region and the local communities. 

Preliminary closure plan will be updated 
throughout the project and the final void will be The final mine void will remain as a 
rehabilitated in accordance with the final closure permanent feature with increasingly saline 
plan. water quality. 
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Introduction 

1.1 Background 
Two integrated projects are proposed for development south-west of Eneabba, in the Mid-West region of 
Western Australia (WA) (Figure 1-1 Regional Context Plan). These are the Central West Coal Project, 
which is proposed for development by Central West Coal Pty Ltd (CWC); and the Coolimba Power 
Project, which is proposed for development by Coolimba Power Pty Ltd (Coolimba). 

These projects are proposed to help satisfy the rapid growth for electricity demand through the South 
West Interconnected System (SWIS). 

The proponents for the Central West Coal and Coolimba Power Projects are wholly-owned subsidiaries of 
Aviva Corporation Limited (Aviva), an integrated energy company listed on the Australian and Botswana 
stock exchanges. Though interdependent, these projects are being treated as separate Projects because 
the proponents are separate legal entities. The relationship of the proponents and projects is presented 
below. 

The Projects and Proponents 

Aviva Corporation Limited 
(Aviva) 

100% 
	

100% 

Coolimba Power Pty Ltd 
	

Central West Coal Pty Ltd 

J 

Coolimba Power Project 
I 	 I 
I 	 I 

--------------------------------------- 

J 

Central West Coal Project 

--------------------------------------- 

The Environmental Protection Authority (EPA) has elected to assess both project proposals as Public 
Environmental Reviews (PER's) under the provisions of the Western Australian Environmental Protection 
Act 1986 (EPA Act). Both proposals are also considered to be controlled actions' under the 
Commonwealth Environment Protection and Biodiversity Consetvation Act 1999 (EPBC Act). 

This PER is the document prepared for this environmental assessment for the proposed Central West 
Coal Project, The Coolimba Power Project PER is provided as a separate document, which has been 
made available for public review concurrently with the Coolimba Power Station Project PER (Aviva/URS, 
2009). 
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1.2 	The Proposal 
CWC proposes to develop the Central West Coal Project (the "Project") located approximately 15 km 
south-west of Eneabba. The Project is based on the mining of the Central West Coal Deposit as an 
energy source for the adjacent proposed Coolimba Power Station (Figure 1-2a and 1-2b Project Locality 
Plans). The resource comprises a 75 million tonne (Mt) sub-bituminous coal deposit approximately 12 km 
long and ranging from 0.27 to 2 km wide. 

The main components of the proposed Project comprise: 

Open cut mine; 

Waste dump; 

Mine backfill with co-disposal of coal combustion ash and saline residue; 

Stockpile management corridor (SMC); 

Run-of-Mine (ROM) pad; 

Coal handling plant and coal stockpiles; 

Access roads; 

Raw water storage dam 

Dewatering bores and associated pipelines; 

Laydown areas; 

Workshop; 

Stores 

Fuel storage; 

Borrow pits; 

Landfill; and 

Administration offices. 

Mining will occur progressively and will comprise an open-cut mine to extract approximately 2 to 
2.5 million tonnes per annum (Mtpa) of sub-bituminous coal. Based on the current estimate of reserves, 
the anticipated life of the mine is 30 years. 

The mine will progress along the orebody with an active excavation area of approximately 120 ha at any 
one time, with a continual progressive backfill and rehabilitation programme. During the mine 
development phase, waste rock will be placed in a waste rock dump until the open cut pit is established 
and then the majority of waste rock will be used to backfill the pit. The SMC will be used for management 
of the various material stocks including topsoil, waste and coal. The coal will be trucked to the ROM area, 
crushed, screened and stockpiled ready to be conveyed to the power station. The complete project 
description is provided in Section 3. 
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1.3 	The Proponent 

Central West Coal Pty Ltd, a wholly owned subsidiary of Aviva, is the proponent for the Project. 

Proponent Details: 

Central West Coal Pty Ltd 
Suite 4, Level 3, South Shore Centre 
83-85 The Esplanade 
SOUTH PERTH WA 6151 

Telephone: (08) 9367 2344 
Facsimile: (08) 9367 2355 
Website: http://www.avivacorp.com.au  

The contact person for the Project is Robert Griffiths, Environmental Manager, Aviva. 

Aviva is a Perth-based integrated energy company and is listed on the Australian Stock Exchange. Aviva 
also has an international presence and is listed on the Botswana Stock Exchange. The company has a 
portfolio of energy assets, including the Central West Coal Project (and associated Coolimba Power 
Project) in WA and the Mmamantswe Project in Botswana. 

1.4 Purpose and Structure of the Public Environmental Review 

The objectives of this PER are to: 

Place the proposed Project in the context of the local and regional environment; 

Adequately describe all components of the Project; 

Identify key environmental issues that may occur as a result of the Project; 

Provide the basis of the Proponent's environmental management measures, which demonstrate that 
the environmental impacts resulting from the Project, including cumulative impacts with the Coolimba 
Power Project, are minimised and can be managed in an acceptable manner; 

Communicate clearly with stakeholders (including the public and government agencies), so that 
informed public comment can be obtained by the EPA to assist in providing advice to the 
WA Minister for the Environment and Commonwealth Minister for the Environment, Water, Heritage 
and the Arts; and 

Provide a document which clearly demonstrates why the Project should be considered by the EPA, 
and the WA and Commonwealth Ministers, to be environmentally acceptable. 

This Project is being assessed in accordance with the "Agreement between the Commonwealth of 
Australia and WA under Section 45 of the EPBC Act Relating to the Environmental Impact Assessment 
(the Bilateral Agreement) and in conformance with the Cooperative Arrangements to the Bilateral". This 
means that the environmental impact assessment undertaken by the State for this Project is accredited 
by the Commonwealth. Consequently, this PER has been prepared to meet the requirements of both the 
WA EPA and the Commonwealth Department of Environment, Water, Heritage and the Arts (DEWHA). 

This PER document is structured in the following manner: 

1 Introduction 	 Introduces the Project and the Proponent, and provides 
background information relevant to the environmental 
assessment of the Project. 

2 	Project Justification 	 Provides information on the benefits of the Project, and 
outlines the consequences of not proceeding. This section 
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also provides information on alternative development 
options considered for the Project. 

3 	Project Description 	 Describes the Project including construction, operation and 
closure. 

4 	Existing Environment 	 Describes the physical, biological and social characteristics 
and values of the region and the Project Area in a local and 
regional context. 

5 	Stakeholder Consultation 	Describes the community and government consultation 
undertaken during the preparation of this PER. This 
section also includes the consultation programme proposed 
for the public review period and consultation that CWC will 
conduct following proposal implementation. 

6 	Summary of Impacts and 	Identifies key environmental issues that could arise as a 
Management Measures 	result of the Project implementation and a summary of the 
Applicable to the Relevant 	Project's ability to satisfy the environmental objectives for 
Environmental Factors 	each issue. 

7 Biophysical Issues and Identifies 	the 	potential 	impacts 	of the 	Project 	on 	the 
Management biophysical environment and the means by which these will 

be managed or mitigated. 

8 Pollution Issues and Identifies the potential pollution impacts associated with the 
Management project and the means by which these will be managed or 

mitigated. 

9 Social Issues and Management Identifies the potential social impacts associated with the 
Project and the means by which these will be managed or 
mitigated. 

10 Assessment of Matters of Identifies 	potential 	impacts 	on 	Matters 	of 	National 
National Environmental Environmental 	Significance 	(MNES) 	applicable 	to 	the 
Significance Project, 	and 	explains 	the 	proposed 	environmental 

management of the impacts. 

11 Summary of Environmental Summarises 	CWC's 	environmental 	management 
Management Commitments commitments. 

12 Conclusion Provides 	a 	concluding 	statement 	of 	the 	potential 
environmental costs and benefits of the Project. 

13 Acknowledgements Acknowledges the study team, organisations and other 
people who have contributed to the report. 

14 References Provides a list of references cited in this PER. 

15 Abbreviations 
	

Lists the abbreviations used in this PER. 
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15 	Responsible Authorities 

The primary agencies involved in the assessment and monitoring of the Project are: 

The Commonwealth DEWHA, which administers the EPBC Act and associated regulations. 

The WA EPA, which provides overarching environmental advice to the WA Minister for the 
Environment through the preparation of environmental protection policies and the assessment of 
development proposals and management plans. 

The Department of Environment and Conservation (DEC), which is responsible for administering the 
Environmental Protection Act 1986, Conservation and Land Management Act 1984 and Wildlife 
Conservation Act 1950 on behalf of the WA Minister for the Environment. DEC is also responsible 
for considering and initiating measures for the conservation, protection and management of the 
environment, and for the prevention, control and abatement of pollution. 

The Department of Water (DoW), which is responsible for the administration of the Rights in Water 
and Irrigation Act 1914, Water and Rivers Commission Act 1955 and Waterways Conservation Act 
1976 to ensure that the State's water resources are managed to support sustainable development 
and conservation of the environment for the long term benefit of the community. 

The Department of Mines and Petroleum (DMP), which administers the Mining Act 1978, the 
Dangerous Goods Safety Act 2004 and the Mines Safety and Inspections Act 1994 and associated 
Regulations. 

Main Roads WA (MRWA), which is the State road authority and manages the network of national 
highways in WA and State roads. 

The Department of Indigenous Affairs (DIA), which administers the Aboriginal Heritage Act 1972 and 
supports the Aboriginal Land Trust. 

The Shires of Carnamah and Coorow, which manage local legislation, policies and strategic plans 
and represent the local communities. 

1.6 	Environmental Assessment Process 

1.6.1 	Assessment under the WA Environmental Protection Act 1986 

The purpose of the Western Australian environmental assessment process is to provide information to the 
relevant Decision Making Authorities (DMA's), as well as to the public, about proposed developments that 
may impact on the natural and social environment. This process is illustrated in Figure 1-3. 

The environmental referral for the Project was submitted to the EPA on 3 September 2007 and the EPA 
set the level of assessment at a PER level. Appeals on the level of assessment were received in October 
2007 and on 8 January 2008 the WA Minister for the Environment overruled the appeals and confirmed 
the level of assessment at PER with a public review period of eight weeks. 

CWC, in consultation with the EPA and other relevant DMAs, prepared an Environmental Scoping 
Document, as required under Section 6.1 of the Environmental Impact Assessment Administrative 
Procedures 2002, and submitted it to the EPA. The document outlines the intended scope of work and 
the environmental issues that should be addressed in the PER (Appendix A). The Environmental 
Scoping Document was approved by the EPA in August 2008 and by the DEWHA in November 2008. 

The PER is available for public comment for an eight week period. During this time, government 
agencies, private organisations, community groups and the public are invited to make submissions to the 
EPA in relation to the Project. Following the close of the period for submissions, a Summary of 
Submissions will be prepared and CWC will respond to these submissions in the Proponent's Response 
to Submissions. The EPA will then assess the Project. This assessment will include consideration of: 
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issues raised by or in submissions received by the EPA during the public review period; 

CWC's response to those issues; 

specialist advice from government agencies; 

the EPA's own research; and 

any research undertaken by other specialist organisations. 

1.6.2 	Assessment under the Commonwealth Environment Protection 
and Biodiversity Conservation Act 1999 

Under the EPBC Act, an action requires approval from the Commonwealth Minister for the Environment, 
Water, Heritage and the Arts if the action has, will have, or is likely to have a significant impact on a 
MNES. The MNES are: 

World Heritage Properties; 

National Heritage places; 

Ramsar wetlands of international significance; 

Nationally listed threatened species and ecological communities; 

Listed migratory species; 

Commonwealth marine areas; and 

Nuclear actions. 

The only Matter of NES relevant to the proposed Project is that of nationally listed threatened species and 
ecological communities. 

On 22 November 2007, CWC referred the Project to the Commonwealth Minister for the Environment, 
Heritage and the Arts (EPBC Ref: 2007/3869) as the Project may impact on the following listed 
threatened and migratory fauna species. 

Carnaby's Black-Cockatoo (Ca/yptorhynchus Iatirostris); 

White-bellied Sea-Eagle (Haliaeetus leucogaster); 

Rainbow Bee-eater (Merops ornatus); 

Great Egret (Ardea a/ba); 

Cattle Egret (Ardea ibis); and 

Fork-tailed Swift (Apus pacificus). 

Following this referral, the DEWHA deemed the proposal a controlled action' and that it will be assessed 
in accordance with the "Agreement between the Commonwealth of Australia and WA under Section 45 of 
the EPBC Act Relating to the Environmental Impact Assessment (the Bilateral Agreement) and in 
conformance with the Cooperative Arrangements to the Bilateral". This means that the environmental 
assessment undertaken by the State for this Project is accredited by the Commonwealth. 

Following its review of the PER and other relevant documentation, the DEWHA will prepare an 
assessment report for its Minister. In considering whether to approve the Project, the Commonwealth 
Minister for the Environment, Water, Heritage and the Arts will seek the views of relevant Commonwealth 
Ministers. 
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If the Commonwealth Minister for the Environment, Water, Heritage and the Arts decides to approve the 
Project, CWC will be notified and the decision published. 

This approval, under the EPBC Act, is a separate approval to that issued by the WA Minister for the 
Environment under the WA Environmental Protection Act 1986. Consequently, if approved, the Project 
will need to comply with both State and Commonwealth conditions of approval. 

1.7 	Relevant Legislation, Policies and Guidelines 

The EPA requires that proponents identify the Commonwealth and State legal framework and any 
standards, policies and guidelines that underpin the environmental assessment process relevant to the 
Proposal and with which the Proponent will need to comply. The relevant legislation includes those Acts 
and Regulations listed in Appendix B. This appendix also lists a range of policies and guidelines 
applicable to the Project. CWC's Environmental Policy is provided below. 

ENVIRONMENTAL POLICY 

Central West Coal Pty Ltd recognises its environmental responsibilities and promotes 
environmental awareness among its employees and contractors. 

Our project planning and implementation seeks to prevent or minimise impacts on the 
environment in all project activities. 

Compliance with environmental laws and regulations is the minimum requirement for 
our environmental performance. Our goal is to exceed these requirements. 

We will continue to improve our ability to identify, assess and manage environmental 
risk for our projects. 
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Section 2 	1 Project Justification 

This section describes the factors that have prompted the development of the proposed coal mine and 
the lasting benefits that the Project is likely to achieve for Western Australia and the communities in the 
Region. The section also describes the alternatives that were considered in the design and management 
of the Project. 

2.1 	Project Benefits 

2.1.1 New Source of Fuel for Energy in Western Australia 

The CWC Project will be developed for the sole purpose of supplying coal as the primary fuel for the coal-
fired power generating units of the Coolimba Power Station. The power station has been proposed for 
development by Coolimba as it assists in alleviating a number of issues facing the South West 
Interconnected System (SWIS), which is the major interconnected electricity network supplying power to 
southern WA. These issues include: 

A lack of diversity in the sources of fuel used for energy generation and the location of the energy 
generation plant. 

The increase in demand for base load energy from the SWIS, particularly in the Mid-West Region. 

The loss of energy in the transmission of electricity from generators in the south of the State to 
consumers in more northern areas due to the distances across which the power needs to be 
transmitted. 

The need to integrate a greater portion of renewable energy into the generation mix. 

Development of the CWC Mine underpins the Coolimba Power Station's ability to assist in addressing 
these issues, as described below. 

Diversity in Types and Sources of Fuel 

The WA State Government has a Fuel Diversity in Power Generation Policy (Office of Energy, 2009) 
which seeks to maintain a fair and open competitive market for power generation fuels in Western 
Australia. One of the principles of this policy is to encourage a diversity of fuel types and fuel sources for 
electricity generation to enhance security of electricity supply. As a new fuel source in a new location (the 
Mid-West) the proposed Coal Mine will assist in achieving this policy over the next 30 years. 

Meeting Increasing Base Load Energy Demands 

The SWIS supplies power to southern WA from the Mid-West to the south coast of WA, and east to the 
Goldfields. Currently, the demand for energy in the SWIS continues to grow at approximately 120 MW 
each year and it is expected that approximately 1,500 MW of new capacity will be required over the 
coming decade to meet load growth (Independent Market Operator [IMO], 2008). In addition to the 
growth in demand for the entire SWIS, there is a strong local requirement for power in the Mid-West 
Region of WA (D0IR 2000; D0IR 2004). 

The proximity of the proposed Coolimba Power Station to the CWC Project allows the mine to provide a 
long term supply of competitively priced fuel to the power station, which in turn enables Coolimba to 
facilitate the mineral development potential of the Mid-West Region. Without the Coolimba Power 
Station, the energy required by these developments will need to be transmitted from the South-West of 
the State, at potentially high capital cost and with excessive transmission losses (as discussed further 
below). It is significant that there has been only limited new development of the mineral resources in the 
Mid-West and this is due in part to the lack of an adequate and commercially viable source of electricity in 
the region. The CWC deposit is the only known substantial fuel source in the region upon which a base 
load power station could be developed. 
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Reducing the Loss of Energy During Transmission 

The total SWIS connected generation capacity is approximately 4700 MW, most of which is provided by 
power generators located south of the Perth Metropolitan Area. This lack of base load generation in the 
northern part of the SWIS means that significant amounts of energy are lost during the transmission of 
electricity from the generators in the south to consumers in the north (IMO, 2009). The development of 
the CWC Project allows the development of the Coolimba Power Station, which in turn greatly reduces 
these losses by reducing the distance required for energy transmission to the Mid-West. By reducing the 
transmission losses, the volume of greenhouse gas emissions produced per mega watt of usable 
electricity averaged across the State is also reduced. 

Integrating Greater Amounts of Renewable Generation in the Generation Portfolio 

The State Government has a goal to produce 20% of the energy from renewable generation by 2020. 
Currently available renewable energy sources are intermittent and require base load generation for 
network support and backup. Development of the Coolimba Power Station, which is contingent on 
development of the CWC Project, will provide additional base load generation capacity. Coolimba 
believes that this additional base load capacity will facilitate an increase in the volume of intermittent 
renewable generation that can be introduced to the SWIS over time (Aviva/URS, 2009). 

2.1.2 Sustainability 

CWC recognises the importance of integrating the environmental, social and economic considerations of 
the development of the CWC Project. In order to provide a framework for decision making as CWC 
progresses the Project from a broad concept to an operating entity, the company has adopted the 
following sustainability goals: 

Environment 

Minimise biodiversity loss. 

Maxim ise the beneficial use of water. 

Minimise the clearing of land and protect the values of natural water bodies. 

Social 

Create safe and healthy places to work and live. 

Create a positive legacy for local communities. 

Contribute to community capacity building. 

Develop and maintain relationships with local Indigenous groups. 

Be acknowledged as a fair and equitable employer. 

Economic 

Develop the Project with a responsible economic outcome. 

Create economic value for future generations. 

Provide long term financial benefits to the company. 
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The CWC Project will provide a range of sustainability opportunities as part of its design and 
implementation. Table 2-1 outlines some of the key sustainability goals that will be translated into tangible 
benefits for the environment and community. 

Table 2-1 	Proposed Sustainability Outcomes 

Sustainability Goal Project Response 

Minimise biodiversity loss An area of approximately 860 ha of remnant 
native vegetation will be cleared on the farming 

Minimise the clearing of land property for the Project. CWC, in consultation 
with the DEC, will identify an appropriately 
vegetated area to be protected for conservation 
to offset this clearing. 

Maximise the beneficial use of water The Project will generate significant quantities 
of poor quality water from the dewatering of the 

Protect the values of natural water bodies CWC mine. The integrated project - the 
Coolimba Power Station - will use this water in 
its cooling systems. The use of this water will 
reduce the power station's water demand from 
other sources of better quality water and 
provide an environmentally acceptable way to 
dispose of the mine water hence protecting 
natural water bodies from pollution from mine 
water. 

Create safe and healthy places to work and live Health and safety standards will meet 
regulatory requirements. 

Be acknowledged as a fair and equitable 
employer CWC will propose employment structures that 

work to create healthy communities. 

Create a positive legacy for local communities All activities in the local area will consider the 
way to leave a positive legacy for the 

Contribute to community capacity building community. 

CWC proposes to develop mechanisms with 
the local government authorities to build 
community capacity as part of the Project. 

Develop and maintain relationships with local CWC will continue to consult with local 
Indigenous groups Indigenous groups on how to achieve preferred 

outcomes. 

Develop the Project with a responsible The CWC Project will assist in the development 
economic outcome of new industries in the Mid-West Region. This 

new development will provide employment in 
Create economic value for future generations the region and generate wealth for the State. 
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2.1.3 Contribution to Carbon Capture and Storage Readiness 

The Project is part of an integrated coal mine and coal fired power station project. The proponent of the 
Coolimba Power Project is committed to making the most appropriate response to the global climate 
change issue as possible, by building a power station which is, in all possible ways, Carbon Capture and 
Storage (CCS) Ready. CWC will contribute to the advancing of the CCS readiness activities and 
outcomes of the Coolimba Power Station as appropriate. 

The benefits of being CCS Ready include: 

Readiness to adopt CCS technologies when regulatory, technical, environmental and economic 
factors permit. Refer to the Coolimba PER (Aviva/URS, 2009) for further discussion. 

Significant long term reduction of CO2 equivalent pollution. 

The possibility of enhancing oil recoveries from nearly depleted oil fields in the region by injecting the 
CO2 gasses into the oil fields to re-pressurise the oil field and make oil more extractable. The 
revenue generated by those enhanced recoveries will help to offset the costs of CCS. This will not 
be possible without the development of the CWC Mine. 

2.1.4 Other Benefits 

The CWC Project, in conjunction with the Coolimba Power Project (Aviva/URS, 2009), will generate 
significant ongoing annual revenue over a life of at least 30 years as part of offering the following benefits 
to the Mid-West and WA: 

Contribution to the local economy due to the provision of full-time employment for 100 personnel 
during operation, with additional contributions from flow-on impacts on service industries and other 
sectors of the economy. 

Contribution to the State economy resulting from taxes associated with salaries and the purchase of 
goods and services. 

2.2 	Evaluation of Alternatives 

CWC has evaluated a number of alternatives for the mine design and layout to minimise environmental 
impacts. The alternatives and options considered to minimise the environmental impacts and improve the 
environmental performance of the Project are described in the sections below. 

2.2.1 Mine Water 

The CWC Mine will extend below the groundwater table, so the mine will require dewatering. Mine water 
will be used around the site as much as possible for dust suppression and other activities, but there will 
be a surplus of water that will require disposal. Two options were considered for this water: 

Discharge the water to an evaporation pond or a local drainage line. 

Provide the water to another user. 

In order to enhance the beneficial use of the abstracted groundwater, CWC will pipe the water to the 
Coolimba Power Station so that it can be used for the cooling process and other on-site requirements. 
This has enabled the Power Station to use water cooled condensers rather than air cooling. This has the 
following key environmental advantages: 

Air cooling is less efficient than water cooling due to the greater heat exchange capacity of water 
compared with air. Therefore, this change maximises the efficiency of energy use within the Power 
Station and minimises process energy wastage. 
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The removal of the substantial bank of fans required for air cooling removes a significant noise 
source from the process. 

The beneficial use of water that would be discharged to the environment reduces the environmental 
impact of both the Coolimba Power Station and CWC Project. 

2.2.2 Waste Rock 

Waste rock or overburden is the material located below the topsoil, and above the coal resource, which 
needs to be removed in order to excavate the coal. 

The waste rock generated during the mining of the coal could be placed either in above-ground waste 
dumps, or used to progressively backfill the pit following mining. 

Due to the large volume of overburden to be mined, placing it in a waste dump would require a large area 
to be cleared and occupied. To minimise the need for clearing, reduce the area requiring rehabilitation, 
and significantly, largely fill the mine void which would otherwise remain open, waste rock will be 
backfilled directly to the pit except during the initial phase of mine construction. 

As the mine construction phase will not have a pit to dispose to, an external waste dump will be 
constructed with the waste rock from this phase of mining. 

An important part of the waste rock management during operation will be the Stockpile Management 
Corridor (SMC). Portions of the waste rock (as well as other material, topsoil and coal) may be placed in 
this SMC as part of managing various forms of waste and the rehabilitation process. In areas of pit backfill 
surcharge and to assist in landform recreation some of the waste stockpiles may be permanently 
rehabilitated in this SMC. 

2.2.3 Disposal of Ash from the Power Station 

Solid ash residue will be a waste product of the coal-fired electricity generation process at the adjacent 
Coolimba Power Station. The ash could be disposed of at the Power Station site in ash dams or in the 
backfill of the CWC Mine. 

Coal from the CWC mine has a high natural ash content, averaging 23% over the mine life. After addition 
of lime to the power station boiler furnaces, which assists with gaseous pollutant management, the total 
ash will comprise about 35% by weight of total furnace feed. In volumetric terms this amounts to —0.5Mm3  
per year of ash which requires disposal. This would require very large ash dams, totalling up to 300ha 
over the project life, and consequently add significantly to the land required for the Power Station 
operation, as well as significant additional cost to construct, operate, maintain and rehabilitate the dams. 
The dams are difficult to manage in dry windy environments when they can be a source of dust, require 
high volumes of valuable water to operate, and would remain after mine closure and represent an 
avoidable additional post closure environmental risk. 

CWC coal contains small concentrations of metals potentially harmful to the environment, as do most 
coals. These metals report to the ash as the coal is combusted. By placing ash in mine backfill, the risk of 
these metals leaching to surface waters is significantly reduced and, in this case, because groundwater 
already contains relatively high concentrations of the metals concerned, leaching of this ash by 
groundwater will not significantly increase metals concentrations in the groundwater. Thus, co-disposal of 
ash with mine backfill is a significantly better option than disposal to ash dams located on the surface. 
This is important at CWC Project because high quality surface water and better quality near-surface 
groundwater are important to maintain the health of local surface aquatic ecosystems and groundwater 
dependent ecosystems, of which there are a number in proximity to the project area. These issues are 
discussed in more detail in Section 8. 

Additionally, the Power Station ash is expected to be alkaline and contain free lime. By co-disposing ash 
with mine backfill, the acid neutralising capacity of the ash will add to the limited inherent neutralising or 
buffering capacity of waste rock to further reduce the low risk of acid mine drainage from some 
components of the waste rock. 

AVIVA 	 URS 
CORPO'ATION L T D  

2-5 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Section 2 	1 Project Justification 

After considering the above issues, and other options including ash disposal to dams or backfill in paste 
form, and noting that ash co-disposal with mine backfill is practised at a number of recently commissioned 
mines in Australia for similar reasons, CWC has determined that there are significant advantages, with 
better environmental outcomes, if Power Station ash is disposed of with mine backfill. 
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3.1 	Overview 
The Project will involve the mining of a 75 Mt sub-bituminous coal deposit (the Central West Coal 
Deposit) as a fuel source for the proposed Coolimba Power Station. 

The Project comprises the open cut mine, initial waste rock dump, stockpile management corridor, ROM 
pad, coal crushing plant including the conveyor to the product stockpiles, the product stockpiles, an 
access road, internal haul roads, workshop and administration buildings, laydown area, dewatering bores 
and water infrastructure. The components of the Project and the boundaries with the Coolimba Power 
Project are presented in relation to the location in Figures 1-2a and 1-2b (Project Locality Plan) and in 
more detail in Figure 3-1 (Project Plan). 

The key characteristics of the Project are presented in Table 3-1. 

Table 3-1 	Key Characteristics of the Central West Coal Project 

Element Description 

Life of Operations Approximately 30 years 
(excluding construction and closure activities)  

Size of the Ore Body 75 Mt sub-bituminous coal 

Mining Method Open cut mining 

Rate of Mining Up to 2.5 million tonnes per annum (Mtpa) 

Waste to Ore Strip Ratio 7:1 (7 bank cubic metres [bcm] waste to 1 tonne (t) coal) 

Waste Dump Approximately 40 million cubic metres (Mm3) 

Estimated Footprint of Disturbance Approximately 1,700 ha (861 ha of native vegetation and 
839 ha of cleared farmland) 

Estimated Volume of Waste Rock Approximately 516 Mbcm 

Co-Disposal of Ash and Saline Residue From Approximately 820,000 tonnes per annum (tpa) of ash will 
Coolimba Power Project to Pit be co-disposed to the pit with waste rock 

Approximately 20,000 tpa of saline residue will be co- 
_____________________________________________ disposed to the pit with waste rock. 

Water Supply and Mine Dewater Up to 2 megalitres per day (Mild) for dust suppression, and 
up to 25 megalitres per day for power station cooling. 
Annuai usage is estimated to be 400 megalitres for dust 
suppression and 8 gigalitres for power station cooling 

Workforce Construction - 100 people 
Operations - 50 people 

Based on the current estimate of reserves, the anticipated life of the mine is 30 years. 

A total disturbance footprint of 1,700 ha for the pit, buildings, raw water storage dam, coal handling and 
storage areas and waste rock and topsoil stockpiles areas is proposed. This comprises approximately 
839 ha of cleared farmland and approximately 861 ha of native vegetation, which is detailed in 
Table 3-2. Figure 1-2b shows the Project Area with reference to the cleared and vegetated areas. 
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Table 3-2 	Project Component Areas and Clearing Requirements 

Project 

Component 

Footprint of 

Component 

(ha) 

Existing Landuse/Landform 

Previously 

Cleared 

(eg. farmland, 

mine) (ha) 

Remnant 

Vegetation to 

be cleared 

(ha) 

Administration Area 7 7 - 
Conveyor 1 1 - 
Dewatering Infrastructure 
Corridor 

129 46 83 

Pit 1,028 515 513 
Raw Water Dam 108 108 - 
ROM stockpile area 5 5 - 
Haul Roads 33 18 15 
Minor Roads 1 1 - 
Stockpile Management 
Corridor (SMC)  

242 130 112 

Stockpiles 8 8 - 
Waste Dump 138 - 138 
Total 1,700 839 861 

The mine will be established in two phases starting at the south end of the resource. The first phase 
comprises mine development over a nominal two year period, followed by a second phase of steady state 
mining operations comprising successive cuts taken from a north moving face. 

The mine development phase includes disposal of waste rock from the initial mining operations to a waste 
rock dump located near the south end of the pit. 

In the second phase, for most of the mine life, waste rock will be returned to the pit behind the active 
mining area. 

The waste rock dump will be contoured and revegetated progressively and will remain as a permanent 
stable feature after mine closure. The surface of the backfilled pit will also be contoured and revegetated 
progressively. The backfilled pit will be surcharged (overfilled) in some areas and under-charged (under-
filled) in other areas reflecting the variable pit geometry and material volume balance. 

The contouring activities will be conducted to make the surfaces consistent with the surrounding 
landforms, and to re-instate surface drainage lines. Some portions of the SMC will have waste rock 
placed on them. Some of this waste rock will be returned to the pit and some rehabilitated within the SMC 
(refer to section 3.4.4 for further discussion). 

Ash from the Coolimba Power Project and evaporite waste and sediment (saline residue) from the power 
station cooling water systems will be returned to the mine for incorporation with waste rock being returned 
to the pit void. Approximately 820,000 t of ash, 20,000 t of evaporation pond saline residue, and 
approximately 18 Mm3  of waste rock will be disposed of into the pit each year. 

At the north end of the resource, a water-filled void will remain after mine closure. Its banks will be 
shaped and rehabilitated to allow establishment of a safe and stable shoreline. The void will be bunded to 
prevent casual access by pedestrians or vehicles. Provision will be made for fauna to exit the final void 
should they enter it. The final void design will include features which will allow fauna to negotiate the 
slopes remaining above water, and the entry ramp will remain, providing a gently sloping beach 
regardless of the position of the water level. 
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3.2 	Resources 

3.2.1 The Coal Resource 

The Central West Coal Deposit occurs within the Jurassic Cattamarra Coal Measures, which form part of 
a sedimentary sequence associated with the Dandaragan Trough, a major fault bounded subdivision in 
the deepest part of the Perth Basin. 

The major faults locally are the Warradarge Fault immediately to the east of the project area and the 
Peron Fault immediately to the west. Both trend north south and are down thrown to the east. The 
Warradarge fault appears to truncate the extent of the coal resource to the south and ultimately to the 
east. Refer to Section 4.2 Geology and Figure 4-2 Pre-Cainozoic Geology for further description of the 
regions geology. 

The coal horizons within the project area dip at a shallow angle (4' in the north to 12' in the south) to the 
east and subcrop within the Cattamarra Formation east of the Peron Fault. 

The northerly extent of the coal horizons is uncertain. 

Three coal horizons have been identified within the project area. In order of importance economically, 
these are: 

the Eneabba Main Seam (EMS); 

the Eighty seam (ETYE); and 

the Maxwell seam (MAX). 

These coal horizons are characterised by a sequence of sandstones, siltstones, mudstones, 
claystones/shales and coals. The typical stratigraphy of the resource is presented in Figures 3-2 and 
Section 4.2.2. 

The EMS splits into two major plies in the northern section of the project area. The upper ply ranges from 
4.5 to 5.5 m thick, averaging 5 m thick. The lower ply comprises several seams ranging from 
approximately 3 to 4.5 m thick, with considerable lateral variation. 

The ETYE and MAX seams are considerably thinner and less prospective (Minserve, 2006). 

The Joint Ore Reserves Committee (JORC) compliant resource associated with the EMS seam is 75.4 Mt 
to a depth of 130 m, of which 42.4 Mt is Measured, 33.0 Mt is Indicated and 11.3 Mt is Inferred. The 
ETYE seam contains 2.5 Mt of Inferred Resource (McElroy Bryan Geological Services Pty Ltd, 2007). 

No resource is attributed to the Maxwell seam. 

The JORC compliant mineable reserve is estimated to be approximately 72 Mt, of which approximately 
44.5 Mt is classified as proven reserve and approximately 27.5 Mt has been classified as probable 
reserve (Minserve, 2007). (A JORC compliant reserve is the economically minable part of the JORC 
defined resource.) 

Details of the reserve are provided in Table 3-3. 

Table 3-3 	Reserve Details 

Coal Reserves* Proven Probable Total 

44.5 Mt 27.5 Mt 72.0 Mt 

Run of Mine (ROM) Energy (MJ/kg [ar]) 14.87 14.50 14.73 

ROM Strip Ratio (bcm/t) 6.99 7.42 7.16 

* The reserve is based on 35 degree pit slopes and a maximum pit depth of 130 m. 
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Chemical composition analysis of the raw coal was undertaken in July 2005 by Minserve (2006). 
Components with potential to cause environmental impacts when mined or combusted comprise the 
following: 

Ash content - averages 22.8%. 

Total sulphur - averages 2.39%. 

The high ash content will result in large volumes of combusted ash from the Coolimba Power station. 
CWC proposes to co-dispose of the ash in the mine backfill. Environmental issues and impacts relating to 
the co-disposal and the proposed management of them are discussed in Section 8.2 and 8.3. 

When coal is combusted in power stations the sulphur in the coal can result in unacceptable levels of 
sulphur dioxide emissions from the stack. The Coolimba Project proposes to use circulating fluidised bed 
boilers which through the addition of lime enable the sulphur to report to the ash stream. This contributes 
to the overall volume of combusted ash from the Coolimba Power station and reduces the sulphur dioxide 
emissions. Environmental issues and impacts relating to the co-disposal and the proposed management 
of them are discussed in Section 8.2 and 8.3. 

3.2.2 Other Resources 

Heavy minerals are known to exist in and near the Project Area. The rights to the heavy mineral 
resources in the Project Area, if any, are held by Iluka Resources Ltd (Iluka). Where the Coal Mine 
development has potential to adversely affect future recovery of heavy mineral resources, the proponent 
will confer with Iluka to determine appropriate action. Parts of the project area have already been mined 
for mineral sands. 

There are no other known mineral resources within the Project Area. 

3.3 	Construction Phase 

3.3.1 	Overview 

The construction phase activities will include the following: 

Development of borrow pits (from within the project footprint) to provide the base materials for the 
road, laydown area and other infrastructure; 

Development of existing groundwater bores for construction water supply; 

Constructing an access road from Erindoon Road; 

Constructing internal service roads and haul roads; 

Ground disturbing activities comprising clearing, stripping and stockpiling of vegetation and topsoil; 

Constructing workshop facilities, hardstands, fuel storage and associated infrastructure; 

Constructing administration buildings; 

Installing diesel generators and electrical infrastructure for power during the construction phase; 

Installing the dewatering bores and pipelines; 

Constructing the raw water storage dam; 

Mine development, including the initial waste rock dump; 

Drainage diversions and other surface water management infrastructure; 
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Constructing the ROM raw coal stockpile pad and coal crushing plant; and 

Constructing the coal product storage stockpiles and associated plant to manage these stockpiles. 

The accommodation camp for the construction workforce is proposed to be built near Leeman prior to the 
construction phase. It is anticipated this will undergo a separate environmental assessment. The location 
for the camp is being selected in consultation with the Shires of Coorow and Carnamah. 

The combined construction workforce required for the Project and the related Coolimba Power Project is 
expected to peak at approximately 600 people, sourced as much as possible from nearby towns such as 
Eneabba, Leeman, Jurien, Green Head, Coorow, Carnamah, Dongara, Geraldton, Badgingarra and 
Perth. Approximately 100 personnel will be required for the mine construction. 

During the construction period, activities will occur 12 hours per day, six days per week. It is anticipated 
that subject to the receipt of all necessary approvals, construction would begin in 2010, with mine 
development commencing in 2011. 

3.3.2 	Construction Activities 

The following section provides further information for each activity that will be undertaken for the 
construction phase. Construction of the mine will take up to two years to complete. 

Ground disturbance 

All clearing activities will be conducted in accordance with the draft EMP, including: 

Areas to be disturbed will be outlined by survey and delineated in the field with survey pegs and 
flagging tape. 

Vegetation will be cleared and stockpiled separately. 

Topsoil will be stripped and stockpiled separately, with maximum stockpile heights of 2 m to maintain 
biological integrity. 

The areas required for stockpiles of vegetation and topsoil will be located within the SMC, future 
mine path or existing cleared areas so as to minimise clearing of native vegetation. 

Borrow Pits 

The foundation material for the roads, pads, dams and buildings will be sourced from borrow pits located 
within the mine path ahead of mining or from existing cleared areas. 

Roads 

Access from the Brand Highway will be along Rocky Springs Road to Erindoon Road then south on 
Erindoon Road to the entrance to the mine site (Figure 1-2a & b). The upgrade of Rocky Springs Road 
and Erindoon Road is part of the Coolimba Power Project. 

The access road to the mine site will be constructed in an easterly direction from Erindoon Road to the 
mine as shown on Figure 3-1. This road will be constructed from local gravels (sourced from within the 
Project footprint) to be suitable for use by heavy earthmoving equipment. 

The haul road for the initial haul path will be approximately 25m wide and constructed of gravel. The first 
section of this haul road, comprising approximately 4 km, will be used as an access road to the mine 
development area and waste rock dump. Ultimately, the haul road will be used to transport the coal from 
the mine to the ROM Pad. 

During the construction phase, tracks will be constructed for access to the water management structures, 
sedimentation dams associated with the various overburden, vegetation, topsoil and coal stockpiles, 
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water bores and topsoil stripping and mining activities. These tracks will be rehabilitated when they are no 
longer required. 

Buildings 

Workshop buildings will be constructed to support the mining and transport fleet and other infrastructure. 
The laydown area will be constructed in close proximity to the administration and workshop areas. 

The administration buildings including offices, crib rooms and ablutions will be constructed near the 
workshop. 

All buildings will be constructed in accordance with local development approvals and applicable building 
standards of the local shire. 

Fuel Storage 

Diesel fuel will be stored near the workshop. The amount of fuel stored will vary during the project life, 
peaking at up to 250,000 I during mine development and reducing to smaller quantities after power 
becomes available from the Coolimba Power Project. The quantities stored will also depend on the final 
configuration of mining equipment and the degree to which this uses diesel engine or electric power. The 
storage facilities will be bunded and secured in accordance with the DEC (2000a) guidelines for above-
ground fuel and chemical storage. 

Power 

Temporary diesel generators and electrical infrastructure capable of meeting all construction activity 
power requirements will be installed for use until the Coolimba Power Station is functioning. All diesel 
generation facilities will include proper fuel storage and hydrocarbon management features including 
bunding. 

It is anticipated that once the Coolimba Power Station is operational, it will be contracted to supply power 
to the mine. 

Dewatering Infrastructure 

A series of bores will be constructed to dewater the mine ahead of the mining activities. The number and 
location of bores will depend on the aquifer characteristics and the location of the mine excavation at the 
time. The bores and associated pipelines and power supply will be located along a Dewatering 
Infrastructure Corridor provided along the highwall of the advancing mine. The corridor is nominally 100 m 
wide, but will not need to be entirely cleared. 

The water extracted from mine dewatering operations will be pumped to the raw water storage dam at the 
Coolimba Power Station and used primarily for power station cooling. 

The dam, with a footprint of approximately 106 ha, will be constructed on cleared farm land close to the 
Coal Mine and the Coolimba Power Station. 

Surface Water Drainage 

Drainage line diversions, catch drains, bunding sediment ponds and impervious surface membranes will 
be required to manage surface water flows, manage seepage and run-off from stockpiles, and to contain 
spillages, during construction and operations. 

The mine excavation will traverse a number of drainage lines as it progresses northward. Temporary 
diversions will be provided to divert surface and sub-surface flows to minimise downstream impacts from 
reduced surface water flows, and to prevent flooding of the mine workings. The diverted drainage lines 
will be reinstated after the passage of mining. 
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The waste rock dump will obstruct a small tributary of Erindoon Creek. This will require permanent 
diversion to the Bindoon Creek, to prevent ponding and uncontrolled overflow (Fig 3-1). 

Catch drains will be provided down slope of any surfaces susceptible to erosion including at the base of 
the waste rock dump, hardstands and stockpile areas. 

Water collected in catch drains will be routed to existing drainage lines or impoundments via sediment 
traps/dams depending on the quality of the run-off expected. Where appropriate, the sediment dams will 
include a hydrocarbon recovery system. 

Sediment from the ponds will be recovered periodically and used in rehabilitation, directed to the mine 
backfill or to remediation areas as appropriate. Sediment contaminated with intractable pollutants will be 
disposed of to appropriately licensed waste disposal facilities. Residues accumulating in impoundments, 
such as evaporite or acidic water and sludge will be disposed of in an appropriate way either on site 
within the void or offsite in a licensed facility. 

The location and design of surface water management infrastructure will be established during the 
detailed design for the Project and will be provided wherever the Project activity has potential to add to 
natural sediment or other pollutant loads. 

Liquids including fuel and other hydrocarbons will be stored in bunded compounds to minimise risks 
associated with handling or package deterioration. 

Mine Development (Up to Operations Phase) 

The initial excavation required to expose the first coal for mining will be approximately 1 .5 km in length 
along the strike and 750 m in width across the strike. An area outside of the mine perimeter will be 
cleared for permanent storage of the waste rock from the initial excavation ('Waste Rock Dump" see 
Figure 3-1), and temporary storage of the associated vegetation and topsoil (within the "SMC", see Figure 
3-1). 

Mine development will commence in the south end of the deposit and will occur early enough to develop 
the mine to be capable of sustaining full production three months before coal is required for delivery to the 
power station. 

Mine development will be conducted using excavators and off-highway dump trucks. The waste rock and 
coal has low strength characteristics and will not require blasting. Near surface waste rock may be moved 
with scrapers and/or bull-dozers. 

Mining will extend well below the naturally occurring water table. The water table will be lowered ahead of 
mining by pumping from the bore array located along the highwall and from positions inside the pit 
perimeter. 

Pumping will need to commence ahead of mining and ahead of commissioning of the Power Station. To 
avoid the need to dispose of excess water, the design of the initial mine, and the timing and ramp-up of 
mining and mine dewatering will be managed. 

The raw water storage dam and evaporation ponds intended to service the Power Station will also be 
used to advance the timing of mine dewatering. They will be constructed and commissioned ahead of 
commencement of mine dewatering so that they can be used to evaporate abstracted water. 

Waste Rock Dump 

A Waste Rock Dump will be constructed to permanently store approximately 40 Mm3  of waste rock from 
the initial excavation. 

The Waste Rock Dump site is shown in Figure 3-1, and will be constructed progressively during early 
mine development. The footprint of the dump will be approximately 136 ha. The dump will comprise two 
lifts and will be up to 45 m above the existing land elevation. The dump construction will comprise the 
following activities: 

d 
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Vegetation and topsoil will be stripped and stockpiled beside the dump until it can be used in 
rehabilitation. Stockpiles will be no more than 2 m high to maintain biological capacity. 

Waste rock will be transported to the dump by off-highway dump trucks. 

The dump will be constructed during the mine development phase, and design will include consideration 
of management strategies to accommodate any potentially acid forming (PAF) overburden, dispersive 
soil, Power Station combustion ash and other introduced inert waste streams from the CWC and 
Coolimba Power Station construction activities. These strategies are outlined in the draft Environmental 
Management Plan (EMP) which is provided as Appendix C. 

After the mine development phase, waste rock will be used to backfill the pit. This is described in 
Section 3.4.4. 

Coal Stockpiles and Transport 

Coal will be transported from the mine face to temporary raw coal stockpiles by off-highway haul trucks. It 
is expected that two or three small stockpiles with a total capacity of up to 20,000 t will be used to receive 
coal of varying quality and at varying rates from the mine. Highway trucks will be used to haul coal from 
the temporary stockpiles to the ROM Pad and coal crushing plant at a rate approximately matching power 
station consumption. 

Construction activities associated with coal stockpiles and transport will include: 

Establishment of in-pit haul roads as part of the mine development. In-pit haul roads will vary in 
location as mining progresses, and will be surfaced with mine waste rock and selected gravels. 

Establishment of temporary raw coal stockpiles on the footwall perimeter to receive coal transported 
from the pit by mine trucks. The stockpiles will have an impervious compacted gravel base topped 
with a floor made of first coal production. 

Establishment of a haul road from the temporary raw coal stockpiles to the ROM/coal crushing 
facility. This haul road will be semi permanent, initially servicing the southern part of the mine. As the 
mine progresses northward, the haul road will be modified, and progressively extended to serve the 
central and northern mining areas. It will be constructed of mine waste rock and gravels. The 
southern extensions will be progressively rehabilitated when they are no longer required. 

Establishment of any surface run-off management infrastructure designed to manage potentially 
saline and acidic run-off or seepage from the temporary coal, and ROM coal stockpiles. 

Establishment of coal receiving infrastructure at the Run-of-Mine (ROM) Pad. 

ROM Pad 

The ROM Pad will receive and store raw coal ahead of crushing operations. The ROM Pad will be 
constructed of waste rock and sheeted with an impervious compacted gravel base sourced from nearby 
borrow pits. 

Sections of the ROM Pad will be elevated to facilitate trucks tipping directly into the ROM hopper, as 
shown in Figure 3-4. The ROM Pad will also be provided with substantial bunds on the southern and 
western perimeter to deflect noise associated with machine operation. 

The SCM will contain areas of Local ROM Dumps for short term management of coal stocks prior to 
delivery to the ROM Pad refer to Figure 3-4. These Local ROM Dumps will be constructed on an as 
needed basis. 

Surface run-off management infrastructure designed to manage potentially saline and acidic run-off or 
seepage from ROM coal stockpiles will be provided. 
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Coal Crushing Plant and Coal Delivery System 

A coal crushing plant will be constructed adjacent to the ROM Pad. It will receive coal from the raw coal 
stockpiles and reduce it to a nominal -40mm size suitable for power station feed. The crushing plant and 
associated coal delivery system (conveying, stockpiling and reclaiming plant) will be fabricated offsite. 
They will be assembled on prepared foundations constructed of gravel sourced from nearby borrow pits. 

The crushing plant will be rated at 500 tph, and will consist of a receiving hopper, a feeder, a crusher, 
conveyors, stacking and reclaiming plant. It will be equipped with dust extraction at transfer points and a 
water addition system to provide for moisture conditioning of the coal product to provide for further dust 
control capacity. 

Surface run-off management infrastructure designed to manage potentially saline and acidic run-off or 
seepage from ROM coal stockpiles, crushing plant and product stockpile will be provided. 

Water Supply 

Water for construction activities and dust suppression will be sourced from the first of the mine 
dewatering bores (some of which are already in place as part of mine dewatering assessment work). 
Additional bores will be added progressively to serve the early construction phase, the mine development 
phase, the operating phase and a closure phase. Potable water will be provided from the Coolimba 
Reverse Osmosis (RO) plant (Aviva/URS, 2009) or from a separate RO plant installed as part of CWC 
Project infrastructure. 

Non-Mining Waste Disposal 

An on-site landfill will be developed for disposal of inert non-hazardous construction waste and other inert 
waste. The potential for this material to be directed to the initial waste rock dump and as backfill in the 
mine void will be considered. 

Materials such as paper, certain plastics, aluminium and ferrous metals will be segregated and collected 
for off-site recycling, where practical. 

A packaged sewage treatment plant will be provided to receive sewage and grey-water. 

Putrescible waste, and hazardous materials such as oils and paints, will be disposed of in a suitably 
licensed facility. 

3.4 Operations Phase 

3.4.1 	Site Preparation 

Site preparation activities for mining operations will be conducted progressively, as mining moves north. 
As discussed in Section 3.3.2, all clearing activities will be conducted in accordance with the draft EMP, 
including: 

Areas to be disturbed will be outlined by survey and delineated in the field with survey pegs and 
flagging tape. 

Vegetation will be cleared and stockpiled separately. 

Topsoil will be stripped and stockpiled separately, with maximum stockpile heights of 2 m to maintain 
biological integrity. 

The areas required for stockpiles of vegetation and topsoil will be located within the SMC, future 
mine path or existing cleared areas so as to minimise clearing of native vegetation. 

Land will only be cleared as required for the mine or related activities to progress. 
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3.4.2 	Mining 

The coal resource will be mined as an open cut operation, and the mined areas will be progressively 
backfilled and rehabilitated. 

The active mine footprint will be approximately 120 ha at any given time during the operating phase 
(Figure 3-3). Over its 30 year life, the mine will move over a length of 12 km from south to north. The 
operating pit will be approximately 1 ,800m in length, including the waste rock backfill area, 750 m wide 
and have an average depth of up to 120m. The open pit will advance northwards at approximately 400 m 
per year. 

CWC is reviewing a number of mining methods, including the use of conveying systems and/or rubber 
tyred off highway haul trucks. The details of the mining method and the equipment configuration will be 
finalised during detailed design of the Project. 

The mine development scenario presented in this PER includes mine development being undertaken 
using conventional excavators and large off-highway dump trucks. 

After mine development, the mining method will change to include use of excavator and truck operations 
for coal mining and some waste mining in the lower levels of the mine. Bulk waste mining in the upper 
levels of the mine will employ excavators directly loading to a mobile track mounted crusher and conveyor 
system, then to a mobile track mounted conveyor stacking system arranged to convey waste directly from 
the digging face to the backfill face. 

Some near-surface waste may be stockpiled adjacent to the mine workings in the SMC (refer to Section 
3.4.4). 

The low strength characteristics of waste rock and coal mean that blasting is not required. The low 
strength characteristics also require that pit slopes do not exceed certain limits. The pit will have an 
advancing wall angle of 14 degrees (1:4), a highwall angle of 30 degrees and a trailing advancing dump 
wall of 14 degrees (1:4). The supporting geotechnical assessments are presented in Appendix D. 

After mine dewatering, waste rock and coal from below the natural water table will have high residual 
moisture contents of +10% and +20% respectively. Therefore, dust emissions at the point of loading and 
discharge are expected to be generally low. 

It is proposed that mining occurs 24 hours per day, seven days a week. The mine life will be 
approximately 30 years, over which a total of approximately 72 Mt of coal will be mined (averaging 2-2.5 
Mtpa). 

Additional coal from the ETYE and Maxwell seams may also prove recoverable. That will be determined 
after mining commences, and the feasibility of mining coal from these narrow marginal seams is proven. 

3.4.3 	Dewatering 

Mine dewatering will be required to ensure safe and stable conditions during open pit mining. A 
hydrogeological investigation has been undertaken by Rockwater (2009) to determine the dewatering 
requirements and assess the potential hydrogeological impacts for the Project. The hydrogeological 
investigation is presented as Appendix E - Groundwater Report. 

Pit dewatering will involve progressively installing bores within the Dewatering Infrastructure Corridor, 
along the pit highwall, well in advance of mining. Water from these bores will be piped to the Raw Water 
Storage Dam (Figure 3-1). The water stored in the Raw Water Storage Dam will be piped to the Power 
Station for use in cooling systems. Minor quantities of mine water will be taken from the dewatering 
system either from along the pipe network via temporary tanks or water stands, or taken back from the 
Raw Water Storage Dam and distributed/used on the CWC Project site for dust suppression on roads, 
and on stockpiles. 
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It has been estimated that up to 9 GLpa will be abstracted from the mining area. Approximately 400 MLpa 
will be used at the mine and all of the remaining water will be used by the Coolimba Power Station. 

As mining progresses to the north, the southern-most bores will be decommissioned, allowing the water 
table to recover. 

Dewatering volumes may be expected to vary during the mine life. Dewatering will occur in accordance 
with relevant abstraction licenses. Where there is excess water from the Project, that water may be re-
injected to the water table (following receipt of additional approval to do so) or evaporated from water 
dams and ponds. 

A comprehensive monitoring bore array will be established to determine aquifer response and allow fine 
tuning of the dewatering program and monitor the effects of dewatering on surrounding water users and 
vegetation. 

3.4.4 	Waste Rock, Power Station Ash and Power Station Saline 
Residue Disposal 

Initial Waste Rock Disposal 

Approximately 40 Mm3  of waste rock from the mine development phase will be placed in the Waste Rock 
Dump, described in Section 3.3.2. 

Operational Waste Rock Disposal 

During the life of the operational phase approximately 516 Mbcm of waste rock will be mined. This waste 
will be disposed of either as in-pit backfill, or in out-of-pit waste dumps within the SMC. The majority of 
waste rock will be utilised in the backfill within the limits of the pit excavation. 

Rehabilitation of the backfill and SMC will ensure consistency with existing landforms, and that drainage 
lines that traverse the mine path before mining occurs are returned to a functional condition post-mining. 

In-Pit Backfill 

The following waste streams may be incorporated into mine backfill: 

Waste rock from the Coal Mine, including waste with potentially-acid-forming (PAF) characteristics; 

The ash from the Power Station; 

The solids (evaporite, silt and sludge) from the Power Station evaporation ponds; and 

Any suitable inert solid waste material from the Coal Mine and the Power Station projects. 

Waste Rock will be returned to the pit void in two ways as described below. 

The waste rock mined in lower levels will be hauled by truck on roads internal to the pit, and dumped to 
form a buttress up to 40m above the lowest levels of the adjacent mine floor. 

Waste rock mined in the upper levels, comprising approximately 80% of total mine waste, will be loaded 
directly to a mobile track mounted crushing system and conveyed via a ramp conveyor and an external 
footwall conveyor to the backfill placement conveyor and stacker. The stacker will discharge over the 
advancing backfill face by traversing across the face. 

These arrangements allow special consideration of disposal options for intractable materials such as PAF 
materials including waste rock and potential coal rejects. Ash and saline residues from the Coolimba 
Power Station, and any other waste streams including inert construction materials, residue from soil 
remediation landfills, and residue from Dieback management activity (such as residue from wash down 
bays and dieback infected soil disposal) may also be co-disposed to mine backfill. 
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The ash will comprise predominantly silica grains which will be partially agglomerated. The handling 
facilities will include dust suppression at the loading point to Coolimba. The ash disposal strategy will 
include avoidance of dumping on exposed faces, and covering progressively to minimise dust emission. 
Water will be used to wet down dumped ash during windy conditions. 

The salt residue is recovered from the power station evaporation ponds and consists of a concentration of 
the salts that were originally part of the saline mine dewater supply that is used for power station cooling. 

Up to 2,500 tonnes per day (tpd) of fly and bottom ash and salt residue produced from the Coolimba 
Power Project will be returned to the mine for disposal with waste rock. 

Any materials requiring special consideration in terms of the location of repose in the backfill will be 
hauled by truck to the preferred location and placed under an advancing backfill face. Typically this will be 
any material having a PAF classification (refer to Section 8-3 for discussion), power station ash, and 
saline residue being directed to the lower level backfill whereby those materials are best placed under the 
water table (in the longer term). 

Any materials requiring preferred placement above the water table could be directed to designated cells 
provided for near the surface. The conveyor stacker system will be capable of leaving unfilled cells at any 
location near the backfill surface. 

While the risk of acid generation by waste rock is currently considered low, and probably not requiring 
special consideration of placement of materials other than coal seam roof and floor materials and minor 
coal seams that are not despatched as coal, the final waste dumping strategy will be developed following 
further test-work on the acid generation potential of waste rock, ash and potential coal rejects (refer 
8.3.3). 

Out-Of-Pit Waste Stockpiles 

Some of the near-surface waste rock will be placed within the SMC adjacent to current mining operations, 
for temporary or permanent storage depending upon economic and other factors including the preferred 
environmental outcome. 

Only waste rock demonstrated to be Non Acid Forming (NAF) will be eligible for such treatment. The 
dispersive characteristics (sodicity) of waste rock will also influence a decision to dispose of the material 
as describe above because of the potential for it to remain as placed in the SMC and rehabilitated without 
further significant management. All of this material is fully oxidised, and so unlikely to be classified as 
other than NAF. 

In addition, a large proportion of this near surface waste rock is sandy and more suitable for rehabilitation 
use than the less sandy waste rock from deeper in the pit profile. This strategy will result in a number of 
benefits including minimising the cost of waste rock handling, and preserving availability of the best 
materials for rehabilitation use. 

These out-of-pit stockpiles would be returned to the mine void to restore minimum levels, including 
minimum drainage profiles. Where return of the stockpiles to the mine would otherwise exceed the 
original levels, or where functional drainage is achieved before all stockpiled waste is returned, they may 
be left in position and contoured and revegetated to achieve equivalent or improved functionality relative 
to the original landforms. 

The primary objectives of this strategy will include: 

compatibility with the existing Iandforms in terms of functionality and visual amenity; 

that drainage lines are returned to a functional and sustainable condition; and 

minimising waste handling effort; 
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Rehabilitation of the Waste Rock Dump and the Back filled Pit 

The waste rock dump will be contoured and revegetated and will remain as a permanent feature after 
mine closure. The surface of the backfilled pit will also be contoured and revegetated progressively. 

The backfilled pit will be surcharged (overfilled) in some areas and under-charged (under-filled) in other 
areas reflecting the variable pit geometry and material volume balance. 

The rehabilitated landforms will be in keeping with original landforms, and surface drainages will be 
reinstated where appropriate and maintained in a functional state. 

Discussion of the final void is included in Section 3.4.7. 

	

3.4.5 	Surface Water Drainage 

All drainage lines will be diverted around the open workings of the mine at all times. One the mine has 
passed the original location of the drainage line the drainage line will be repositioned within the 
rehabilitated landform to reinstate original surface water flow conditions as much as possible. 

During operations any disturbed areas will have appropriate bunding and positioning of sediment ponds 
will be maintained at all potential surface runoff points to facilitate attaining surface water quality 
objectives. These objectives are described in Section 7.7.1 and 8.1.1. 

The final location and design of the drainage line diversions and other surface water management 
infrastructure will be established during the detailed design for the project and they will be provided 
wherever the project activity has potential to add to natural sediment or other pollutant loads. 

	

3.4.6 	Coal Handling 

The coal handling arrangements are presented in Figure 3-4, Material Handling Flow Diagram. 

Coal will be delivered by dump trucks from the mine face to temporary coal stockpiles located within the 
SMC. Blending of coal may be conducted at this point to manage variations in coal quality. The raw coal 
will then be hauled from the temporary coal stockpiles in the SMC to the ROM Pad. 

The ROM Pad will receive and store raw coal ahead of crushing operations. Normally coal will be 
delivered directly to the coal crushing plant, but small quantities (nominally up to 5,000 t) of raw coal will 
be stockpiled on the ROM Pad to provide for interruptions to road haulage operations. Sections of the 
ROM Pad will be elevated to facilitate trucks tipping directly into the ROM hopper (Figure 3-4). 

At the coal crushing plant raw coal is sized to nominally -40 mm and placed on the product stockpile. 
Once the coal is removed from the product stockpile by placing it on the coal conveyor to the power 
station, it is the responsibility of the Coolimba Power Project. 

The ROM raw coal stockpile and coal product stockpiles are sized to accommodate up to 400,000 
(approximately 2 months usage) of coal to ensure continuity of supply in the event of extreme or 
unforeseen events which are typically weather related. 

Water run-off from stockpiles and adjacent areas will be captured in a settling pond built specifically for 
the ROM and product stockpile areas. The water will be recycled and used for dust suppression in the 
coal handling circuit. 

	

3.4.7 	Progressive Rehabilitation 

Rehabilitation will be undertaken in accordance with the Progressive Rehabilitation Plan which forms part 
of the draft EMP. 

After the mine development phase is completed in Year 2, and the mine achieves a steady state 
configuration, the majority of the waste rock removed from the advancing mine face will be used to 
backfill mined-out areas. 
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As the mine backfill progresses, the ground surface will be contoured to be similar to the original 
landform. The final (post mining and rehabilitation) ground surface and contours will accommodate a 
return of the original drainage lines. The sub-surface characteristics of the drainage lines will 
reconstructed by selective placement of appropriate materials, so that the sub-surface hydraulic 
characteristics are restored. The objective will be to ensure that surface and sub-surface water flows are 
returned to their pre-mining potential. 

Topsoil from the advancing mine face will be placed on top of the contoured backfill. 

Revegetation will then be undertaken with native species in areas that were previously remnant 
vegetation or with pasture species where farming prevailed. The timing of topsoil spreading and re-
seeding will recognise the seasonal conditions, given the dry climate, to ensure that desirable vegetative 
cover establishes quickly, and weed colonisation is minimised. 

At the conclusion of mining a pit void will remain at the northern end of the mine. This void will have a 
surface area of approximately 120 ha and will contain water accumulated from rainfall surface run-off and 
ground water infiltration. The final void will be designed to ensure that it is safe. It will be appropriately 
bunded, and the shore line zone will be designed so that a safe and sustainable long term shore-line 
environment is achieved. The exit ramp will remain, providing a negotiable beach suitable for fauna to 
escape the water should they enter it. 

3.4.8 	Resource Requirements 

Water 

Up to 400 ML/year of raw water will be required for dust suppression and wash down purposes during 
construction and operations. This will be taken from the mine dewatering supply either along the 
dewatering pipeline infrastructure (at temporary tanks or water standpipes) or recovered from the Raw 
Water Storage Dam and treated as necessary. All other water from the dewatering activity (refer Section 
3.4.3) will be piped to the Raw Water Storage Dam for use in the Coolimba Power Project (Aviva/URS, 
2009). 

Potable water will be provided either by the Coolimba Power Project RO plant (Aviva/URS, 2009) or by an 
RO water purification plant installed as part of mine infrastructure. Feed for the RO plant will be sourced 
from the mine dewatering. Waste water from the RO plant will be directed to CPP evaporation ponds. 

Power 

Power for the operations phase of the Project will be provided by the Coolimba Power Station. 

High voltage and low voltage power will be supplied and distributed by overhead lines. 

Some diesel generating capacity will be retained to provide emergency power after commissioning of the 
permanent supply. 

Fuel and Lubricant Storage 

Fuel and lubricants required for the mining operation will be stored in one central storage and servicing 
facility. Storage tanks and drum stores will be constructed in accordance with DEC (2000a) guidelines for 
above-ground storage, and will include bunding and impervious lining to prevent leakage and spillage 
from entering the environment. 

A hydrocarbon recovery system will be provided to separate and store hydrocarbons recovered from 
rainfall and wash down run-off from the re-fuelling and servicing areas. 

Selection of the mining and transport fleet has not been finalised and will confirm final hydrocarbon 
storage requirements. An estimate of required quantities is provided in Table 3-4. 
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Table 3-4 	Hydrocarbon Storage Requirements 

Fuel Type  Fuel Storage  
Mining 
Fleet 

Transport 
Fleet 

Electricity 
Generation 

Crushing 
Circuit 

Diesel (litres) 240,000 nil 10,000 nil 

Oils (litres) 12,000 2,000 nil 1,000 

Grease (litres) 4,000 1,000 nil 1,000 

In-pit refuelling and servicing vehicles will incorporate best practice engineering for minimising spills 
associated with refuelling and servicing in the field, These vehicles will be equipped with spillage cleanup 
materials to manage any spills and respond to spillages associated with equipment failures. 

Work force 

The permanent workforce for the mine will comprise approximately 50 people most of whom are expected 
to reside in nearby towns. The mine will operate nominally 24 hours per day. The roster will provide for 
365 day operation with allowance made for public holidays to be observed. In practice the mine may be 
expected to be operating for 320-340 days per year after allowing for public holidays, weather and other 
losses. 

The mining operation will require plant operators and maintenance personnel. The diversity of operating 
skills required and equipment configuration employed at different times during the mine life will require a 
range of operational and trades skills. Some of these skills will be provided by a work-force in full-time 
employment, and others will be sourced from part-time contractors, typically specialists. 

3.4.9 Non-mining Waste Disposal 

Inert non-hazardous waste will be directed to the backfill in the mine void. 

Materials such as paper, certain plastics, aluminium and ferrous and other metals will be segregated and 
collected for off-site recycling, where practical. 

Putrescible waste and hazardous materials such as oils and paints, solvents and other chemicals will be 
disposed of in a suitably licensed facility off-site. 

3.5 Rehabilitation and Closure 

3.5.1 	Rehabilitation Plan 

The primary aim is for rehabilitation to occur progressively so that landform reconstruction and 
revegetation occur as soon as possible behind the mining operations. 

The draft Progressive Rehabilitation Plan is presented as Appendix F. This plan will be updated on a 
regular basis throughout the life of the mine. 

Key features of the Plan include: 

When mining first commences there will be a requirement to stockpile all vegetation, topsoil and 
overburden from above the orebody but ahead of the mine face until such time that a sufficiently 
large pit has been created to enable direct placement of most waste rock back into the pit. Once this 
occurs, mining and rehabilitation will occur progressively. 
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A landform characteristic database will be established prior to any land disturbance. This record will 
assist with future landform re-construction. It is intended that the final landform will retain functional 
and visual congruency with the original landform. 

Vegetation and topsoil will be cleared on a periodic basis ahead of the mining activity. The recovered 
topsoil and vegetative debris will be placed on prepared areas of completed backfill. Where this is 
not possible, cleared vegetation and topsoil will be stockpiled separately for future use. 

The landform and profile reconstruction will aim to return surface infiltration rates to that existing prior 
to disturbance. This will be achieved by ensuring the reconstructed profile contains a minimum depth 
of one meter of high permeability sand as the surface medium for plant growth and deep ripping the 
profile following reconstruction on the contour to destroy compaction resulting from trafficking by 
reconstruction machinery. 

Topsoil is a key resource as it contains viable seed and micro-organisms necessary for successful 
and timely rehabilitation. Appropriate management and maintenance of topsoil will increase the 
success of the rehabilitation programme, as it will prevent or reduce the amount of biological 
deterioration in the soil. 

Direct return of vegetation from cleared areas to the rehabilitation sites behind the mine will decrease 
the potential for wind erosion. In addition, the direct return of vegetation will augment natural topsoil 
seed stores, and provide protection and nutrients to seedlings and fauna. 

Direct placement of vegetation and topsoil within the rehabilitation area will occur periodically during 
the year. Emphasis is expected to occur when wind speeds are low, and prior to the onset of winter. 
Rainfall will promote seed germination and growth of early colonisers that will assist in stabilising the 
soil surface. 

The location and nature of any palaeochannels will be confirmed prior to disturbance with specific 
attention given to the depth and nature of the gravels. During rehabilitation, channel reconstruction 
will include replacement of a high permeability horizon, at the appropriate depth, to simulate pre-
disturbance conditions, where possible. 

Although a seed bank is present in the topsoil, further seeding will improve the success and rate of 
revegetation. Seed will be collected from as wide a range of local species as possible, though as 
mining operations are likely to result in the removal of plants listed as Priority Species, particular 
attention will be paid to seed collection from these individuals in order to retain their populations 
within the local area. 

Any areas rehabilitated to pasture will be designed in consultation with the appropriate authorities 
and landowners. 

All water points generated through the construction of the mine or the mining process will be fenced 
in order to deny access to fauna. 

To prevent damage to germinating vegetation, vehicle access to all recently rehabilitated areas will 
be prohibited unless absolutely essential. 

3.5.2 	Decommissioning and Closure 

Following the cessation of mining operations, decommissioning activities will be undertaken, which 
involves the physical removal of equipment constructed for the Project. The decommissioning and closure 
activities for the Project are likely to include: 

The removal and disposal of plant, equipment and infrastructure: 

The removal of rubbish from the site; 

The completion of rehabilitation and revegetation activities; and 
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Monitoring of rehabilitation against completion criteria. 

Appropriate planning and adequate provisioning for closure will be undertaken throughout the mine life to 
ensure that the decommissioning and closure occurs in an orderly, timely and cost-effective manner, and 
in accordance with the ANZMEC and MCA (2000) Strategic Framework for Mine Closure. A Preliminary 
Closure Plan is presented at Appendix G. 
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The existing environment section documents the features of the environment that are important to the site 
and the surrounding area. The section presents information from baseline studies that have been 
compiled through desk-top and field work investigations carried out as part of the Environmental Impact 
Assessment (EIA). This section deals in turn with all environmental study areas by examining the 
regional setting followed by the project area. 

It is important that a clear understanding of the existing environment is documented so that any predicted 
environmental impacts can be assessed against this baseline position. 

4.1 Climate 

The proposed CWC Project is located in the Mid West Region of Western Australia, approximately 15 km 
south-southwest of the closest Bureau of Meteorology (B0M) weather station (No. 008225) which is 
located in the town of Eneabba. The area experiences hot dry summers and mild wet winters, which are 
characteristic of a Mediterranean climate (B0M 2008a). 

The Eneabba weather station has recorded meteorological data since 1964. The Eneabba data are 
considered representative of the site for temperature, rainfall and humidity. The wind speed and direction 
data from Eneabba are considered adequate for describing the climate of the region, but wind speed and 
direction can vary over short distances and be influenced by site specific topography. For those studies 
that rely on meteorological data, such as air quality, data have been acquired from the adjacent automatic 
weather station located approximately 3 km's to the east of Eneabba. 

Monthly climate data are provided in Table 4-1 and in Figure 4-1. 

Table 4-1 Monthly Climate Averages 

Month Temperature 

(CO) 

Mean 

rainfall 

(mm) 

Wind speed 

(km/hr) 

Relative 

humidity (%) 

Average 

total 

evaporation 

range 
Mean 

maximum 

Mean 

minimum 

Mean 

9am 

Mean 

3pm 

Mean 

9am 

Mean 

3pm 

January 35.9 18.5 7.3 18.6 17.7 46 30 300-350 mm 
February 36.1 19.5 11.9 18.3 17.2 47 30 250-300 mm 

March 33.4 18.1 13 16.6 15.3 51 34 200-250 mm 
April 29.1 15.3 27.4 14.3 13.0 59 1 	39 150-200 mm 
May 24.1 12.4 72.6 1 	11.6 11.4 67 48 100-125 mm 
June 20.7 10.2 105.2 10.1 11.9 74 55 60-100 mm 
July 19.6 9.1 93.5 9.8 12.2 78 57 60-100 mm 

August 20.4 9.0 76.6 10.9 14.0 75 54 80-100 mm 
September 22.9 9.7 45.1 12.3 14.5 66 49 100-125 mm 

October 26.2 11.3 24.5 14.8 15.9 55 41 150-200mm 
November 1 	29.8 1 	13.8 14.5 14.8 18.0 48 37 250-300 mm 
December 1 33.2 1 	16.2 9.4 15.9 18.1 1 	46 1 	33 250-300 mm 

Source: B0M (2008b and 2008c) 

Temperature 

The mean maximum temperatures for the period for which data have been collected at Eneabba was 
27.6°C, with a mean July maximum of 19.6°C and a mean February maximum of 36.1°C. The hottest day 
recorded was 48.7°C, on 23 February 1991. The mean minimum temperature was 13.6°C, with a mean 
August minimum of 9.0°C, and a February minimum of 19.5°C. The lowest minimum recorded was 0.5°C 
on 28 July 1998 (B0M 2008b). 
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Rainfall 

Rainfall in the region is low, with extremely low levels during the summer months. Eneabba has a mean 
of 60.6 rain days per year and a total mean annual rainfall of 504.3 mm. The highest annual rainfall 
recorded to date was 850.6 mm in 1999, while the lowest annual rainfall recorded was 296.6 mm in 1969. 
The highest mean number of rain days per month was 11, occurring in July. However, the highest mean 
volume of rain falls in June, which has a mean rainfall of 105.2 mm. From the data recorded, January is 
the driest month of the year with a mean of one rain day and 7.3 mm recorded mean rainfall. 

Wind 

The B0M weather station provides 9am and 3pm mean monthly wind speed means for Eneabba, which 
are presented in Table 4-1. The annual 9am wind speed and direction plot and the annual 3pm wind 
speed and direction plot is presented in Figure 4-1. The strongest winds occur in the summer months, 
with the fastest morning wind speed mean reaching 18.6 km/hr in January, and the fastest afternoon 
mean wind speed reaching 18.1 km/hr in December. The slowest wind speed means are 9.8 km/hr in July 
for morning winds, and 11.4 km/hr in May for afternoon winds (B0M 2008b). 

The annual distribution of wind direction indicates that winds are fairly evenly distributed between the 
east-northeast through to the west-southwest, with 79.4% of winds blowing from this broad sector. The 
seasonal analysis indicates that summer winds tend to blow predominantly from the south-western 
quadrant, while winter winds tend to be more north-easterly and easterly. The diurnal analysis shows the 
impact of the sea breeze with strong westerlies and south-westerlies developing during the afternoon 
(midday - 6pm) and continuing into the evening (6pm - midnight). During the night, winds tend to blow 
predominantly from the northeast, east and southeast and strengthen in the morning, becoming more 
easterly and north-easterly. 

Evaporation 

Evaporation is not recorded at the BoM Eneabba weather station, or at the three nearest stations (Jurien 
Bay, Carnamah and Badgingarra). Therefore, mean climatic zone evaporation data has been used. 
According to B0M (2008c) evaporation mapping, Eneabba and the proposed site are located within the 
zone which experiences a mean range of 2,000 to 2,400 mm total annual evaporation. Mean monthly 
data are provided in Table 4-1. The highest mean monthly evaporation range is experienced in January, 
while the lowest mean monthly evaporation range occurs over June and July. 

Relative Humidity 

Relative humidity at the Eneabba weather station is recorded at 9am and 3pm. The monthly means are 
presented in Table 4-1. The highest relative humidity monthly means occur in July, reaching 78% in the 
morning, and 57% in the afternoon. Conversely, the lowest relative humidity monthly means occur in 
summer. These were recorded at 46% in January and December (9am), and 30% in January and 
February (3pm) (B0M 2008b). 

4.2 	Geology and Geochemistry 

4.2.1 	Regional Setting 

The project area lies in the North Perth Basin, within the Cadda Terrace, which contains a thick sequence 
of Permian to late Jurassic rocks. A detailed description of the geology of the area is given by Mory and 
lasky (1996). 

The CWC Deposit is hosted within the Jurassic Cattamarra Coal Measures which forms part of a thick 
sedimentary sequence. 
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4.2.2 	Project Area Geology 

The geology of the project area is dominated by Tertiary to late Quaternary superficial sediments 
overlying from west to east the Jurassic Eneabba Formation, the Cattamarra Coal Measures (0CM), and 
the Yarragadee Formation (refer to Figure 4-2). 

The Cadda Formation, which elsewhere lies conformably between the underlying Cattamarra Coal 
Measures and the Yarragadee Formation does not appear to be present locally, and is probably faulted 
out. 

The superficial sediments are generally lOm in thickness, but can be up to 20m, and comprise laterites, 
gravels, sands, silts, clays and limestone. 

The Eneabba Formation consists of fine to coarse grained sandstone interbedded with multicoloured 
siltstone and claystone. Minor grey carbonaceous shale and thin coal are also present. 

The 0CM consist of fine to coarse grain sandstone interbedded with dark carbonaceous siltstone and 
claystone, and seams of coal up to 11 m thick. 

The Yarragadee Formation consists of interbedded fine to coarse feldspathic sandstone, siltstone, and 
claystone with minor conglomerate and coal. 

Major faults exist locally and include the Warradarge Fault immediately to the east of the project area and 
the Peron Fault immediately to the west. Both trend north south and are down thrown to the east. The 
Warradarge fault appears to truncate the extent of the coal resource to the south and ultimately to the 
east (refer Figure 4-2). 

The coal seams within the project area dip at a shallow angle (4 in the north to 12 in the south) to the 
east and subcrop within the Cattamarra Formation east of the Peron Fault. 

The northerly extent of the coal seams is uncertain. 

A diagrammatic cross section through the project area is given in Figure 4-3. 

Three potentially economic coal horizons have been identified within the project area. In order of 
economic importance, these are: 

the Eneabba Main Seam (EMS). 

the Eighty Seam (ETYE). 

the Maxwell Seams (MAX). 

These seams and their location within the 0CM are shown below in a diagrammatic form (not to scale) 
with reference to the surface (topo) and the various elements of waste (overburden and interburden) and 
partings that will be mined. The BOS stands for the Base of Superficial sediments. 
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Diagrammatic Representation of CWC Deposit coal seams within the CCM 
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Source: Minserve (2006) 

These coal horizons are characterised by sequences of sandstones, siltstones grading to mudstones and 
claystones/shales and finally coals. The typical stratigraphy of the resource is presented in Figure 3-2. 

4.2.3 Geochemistry 

Terrenus Earth Sciences (Terrenus) characterised the geochemistry of the waste rock (overburden and 
interburden), potential coal reject material and coal combustion ash to be generated by the Project. The 
Terrenus report forms Appendix H of this PER and the findings are summarised in this section. 

The assessment conducted by Terrenus comprised a desktop review of available Project data followed by 
a geochemical sampling and testing programme. 

Survey and sampling 

The number and types of samples taken were dependent on a range of factors, such as the geological 
variability and complexity of rock types; statistical sample representation requirements; the size of the 
Project; the potential for significant environmental or health impacts; the volume of materials; the existing 
geochemical data available; the level of confidence in predictive ability; and cost. The sampling 
programme used by Terrenus focussed on acquiring representative samples and was also based on 
geological and exploration drilling information and the proposed mine plan. All drill samples were 
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selected to represent the different waste rock and potential reject rock types likely to be associated with 
the Project. 

On this basis, 74 waste rock, interburden and potential coarse reject samples were collected from six new 
drill holes (Appendix H). Six new coal samples from the EMS seam were also included for testing. These 
82 samples supplemented 87 existing waste rock, potential coarse reject and coal samples collected in 
early 2007 by Graeme Campbell & Associates. 

In total, the 169 samples comprised: 

127 waste rock samples (two of which are samples of poor quality coal from the uneconomic ETYE 
seam); 

24 potential coarse reject samples; and 

. 	18 coal samples from the EMS. 

The testing performed on the samples is summarised in Table 4-2, and is detailed in Appendix H. 

Table 4-2 Summary of Geochemical Testing 

Potential Coal Reject Materials Coal 

Analytical Tests 
Waste Rock 

Materials 
Combustion 

Ash Coal Seam Coal Seam Coal Seam 
Roof Floor Coal samples 

Static acid-base 
(Total-S, Total-C, ANC) 72 samples 2 samples 2 samples 11 samples 

Static acid-base 
(pH, EC, acidity, alkalinity, 55 samples 9 samples 11 samples 7 samples 3 samples 
Total-S, SO4-S, ANC, NAG) 

Extended boil NAG 
(NAG0r9) 

3 samples 6 samples 7 samples 6 samples 

Multi-elements on solids 13 composites 3 composites 4 composites 2 composites 3 samples 

Cation exchange properties 
on solids 13 composites 3 composites 4 composites 2 composites 

Nutrients on solids --- --- --- --- 3 samples 

Multi-element, pH, EC, TDS 
and alkalinity on water 13 composites 3 composites 4 composites 2 composites 
extracts 

Multi-elements and nutrients 
in leachate from bottle- --- --- --- --- 3 samples 
tumbling tests 

Note: ANC = acid neutralising capacity 
NAG 	= net acid generation 
NAGO,0  = organic carbon single addition NAG 
EC 	= electrical conductivity 
TDS 	= total dissolved solids 

Geochemical Characterisation and Assessment of Waste Rock 

Over 80% of the waste rock samples tested have been classified as non acid forming (NAF), with a 
further 8% classified as uncertain non acid forming (UC-NAF). The remaining 10% (approximately) are 
classified as potentially acid forming (PAF). 

The results from the waste rock analysis indicate that: 
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The waste rock is likely to be relatively benign, generating pH-neutral and low to moderately saline 
runoff and seepage following surface exposure. 

Over half of the waste rock material is expected to have very low total sulphur content and can be 
classified as barren. 

The risk of acid generation is expected to be low given the general lack of oxidisable sulphur content. 

The concentration of metals in waste rock materials (solids) are within the applied guideline criteria 
for soils (NEPC, 1999a). 

The concentration of soluble metals and salts in runoff and seepage from waste rock is likely to 
remain well within the applied water quality guideline criteria (NEPC, 1999b and ANZECC, 2000a). 

All waste rock materials tested are strongly sodic, with significant exchangeable cation imbalances. 

Geochemical Characterisation and Assessment of Potential Coal Rejects 

An assessment was made of potential coal rejects. This assessment comprised testing samples of coal 
seam roof, coal seam floor and poor quality coal. The key findings from the assessment were as follows: 

These materials are expected to generate weakly acidic and moderately saline runoff/seepage 
following surface exposure. 

The potential rejects are classified as PAF, although the floor of the EMS lower seam has a mixed 
NAF-PAF acid-generation classification. 

The concentrations of metals in potential reject materials are generally within the applied guideline 
criteria for soils. 

The concentration of soluble metals and salts in runoff and seepage is generally likely to remain 
within the applied water quality guideline criteria, provided these materials do not undergo further 
oxidation, given their PAF classification. 

Suitability of Waste Materials for use in Revegetation and Rehabilitation 

Overburden sample composites were all found to have Exchangeable Sodium Percentage (ESP) well 
above 20% and may be described as strongly sodic indicating that they are potential un-suitability for use 
in rehabilitation due to possible structural stability problems. 

4.3 	Landforms and Soils 

4.3.1 Regional Setting 

D.C. Blandford and Associates (Blandford, 2008) completed a review of the existing data available on 
landforms and soils and conducted several field surveys in 2008. The review findings are provided below. 

The major regional physiographic unit is the Swan Coastal Plain (Figure 4-4), and within this the following 
three principal sub-units are present: 

A coastal dune, lagoonal and estuarine system of Holocene age (<10,000 years before present 
[ybp]), forming the western-most unit, and assigned to the Safety Bay Sand, Quindalup Dune System, 
(Mory 1994; McArthur and Bettenay 1960; Semeniuk et al. 1989), which, west of the project area, has 
a width of 6km. 

An inland dune system of Middle to Late Pleistocene age (800,000 - 100,000 ybp), which was once 
known as the Spearwood Dune System (Mory 1994; McArthur and Bettenay 1960), but is now 
referred to as the Tamala Limestone. 
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The Eneabba Plain (Playford et al. 1976), an area of undulating but gently rising plain between the 
Tamala Limestone and the Gingin Scarp. 

The project area lies wholly within the Eneabba Plain, which is bounded on the east by the Gingin Scarp, 
the western boundary of which loosely corresponds with the western boundary of an area of ferricrete. 
East of the scarp, the land rises steadily over approximately 10 km and reaches a maximum elevation of 
292 m approximately 16 km north north-east of the project area (Blandford 2008). 

The Gingin Scarp is characterised by a westerly facing slope of a generally uniform gradient and 
comprises sand over laterite. It is the source area of a number of drainage systems that discharge onto 
and through the project area. The drainage systems present today are relicts of a larger palaeodrainage 
system that operated during much wetter periods, probably during the Pleistocene. These systems were 
modified by the onset of aridity, which resulted in an increase in sediment loads and reduced periodicity 
of discharge events. 

The Eneabba Plain is the northward extension of the Bassendean dune system. The Eneabba Plain is a 
low-lying area between the coastal belt to the west and the Gingin Scarp to the east, and is restricted to 
the north of Cockleshell Gully. It is built up of a series of early Pleistocene (or late Tertiary) shoreline, 
lagoon and dune deposits having locally high concentrations of heavy minerals. These deposits are 
associated with a series of low alluvial fans fronting the Gingin Scarp (Playford et al. 1976). The streams 
have ill defined channels and form ephemeral lakes. Reworked superficial sands occur as small dunes in 
the western part of the plain" (NACC, 2002). 

Locally, two sub-parallel palaeodrainage systems, Bindoon and Erindoon Creeks, trend from south of 
south east to north of north west. These major palaeosystems have their origins south and south-east of 
the project area in the Gingin Scarp (Blandford 2008). 

West of the project area (approximately 8km), and abutting the Tamala Limestone, are a series of 
features mapped as swamp and lacustrine deposits (Mory 1994). These features, including White Lake 
and Green Lake, and further north Lake Logue and Lake Indoon, are a continuation of a palaeo lake 
system that forms an irregular band running from White Lake in the south to the Mondarra Gasfield in the 
north, a distance of some 72 km. This palaeo lake system was fed by streams originating east of the 
Gingin and Dandaragan Scarps. Changes in climate (the onset of aridity), changes in runoff and 
sediment source areas, and increases in evaporation all resulted in diminished flows to the lakes. 
Evidence further north indicates that development of dunes and sheet sands with increased winds has 
resulted in an on-lapping relationship with older sediments, including those of the lakes. The presence of 
discontinuous and spatially discrete areas of biogenic silica, confirms the presence of discrete open water 
bodies, separated by sand banks and dunes (D.C. Blandford 2008). 

4.3.2 Project Area 

The understanding of the soils present in the project area has been developed from work done by Gilkes 
(1993), Kew Wetherby (2008) and Blandford (2008). The following description is taken from these works 
unless stated otherwise. 

Soil Landscapes 

The Project sits in a flat broad valley with ephemeral streams passing across the project area. Gross soil 
landscapes, such as the broad valleys and gently rising slopes are evident and definable using air photo 
interpretation, however the boundaries between the eastern ferricrete unit at the base of the Gingin scarp 
and the central sandy units in the Eneabba Plain are generally obscure. It is readily apparent that the old 
drainage systems, discharging onto a palaeo outwash plain brought with them abundant iron-rich rubble 
in the form of eroded ferricrete (lateritic) debris from eastern uplands (Blandford, 2008). 

Ferricrete occurs in outcrop across the project area although in a spatially discontinuous pattern. This 
material represents a palaeo land surface that has been both dissected by ancient streams and on-
lapped by aeolian sand sheets. The ferricrete is not unique in form or characteristics but is typical of 
outcropping ferricrete on the Swan Coastal Plain, and accordingly, forms elevated areas in the landscape. 
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The ferricrete profile located near the north-east corner of the project area, near Rocky Spring, is a 
classic stratigraphic arrangement of an upper re-cemented 'debris' overlying a massive, vesicular 
ferricrete, with dismantling debris, sands and pisolites being eroded and deposited down slope 
(Blandford, 2008). 

Soils 

The soils present in the project area are the result of a complex geomorphic history. Many of the soils 
have been strongly influenced by erosion of laterites on the Gingin and Dandaragan Scarps and their 
subsequent deposition on the coastal plain in outwash fans and extensive channel deposits. These 
materials have then been buried by fluvial and aeolian sands. Ferricretes form a major component of the 
project area, occurring as both exhumed and buried masses (D. C. Blandford, pers. comm.). 

The soils of the project area generally fall into two main types; texture contrast profiles and deep siliceous 
sands. The deeper sands, which grade into material with increased clay contents at depth, are 
associated with aeolian sheet sand deposits. These sands generally have a single grain fabric. Pisolitic 
to nodular ferricrete is present in many of the profiles at varying depths below the surface where the 
relationship of the gravels to the containing sandy matrix suggests a fluvial origin. Such an observation is 
consistent with similar deposits elsewhere on the Eneabba Sand Plain (D. C. Blandford, pers. comm.). 
The deeper sands have a neutral topsoil pH range of 6.5 to 7.5. 

The texture contrast soils are characterised by a sandy A horizon overlying a clay B horizon. The sandy 
A horizons range in depth from less than 0.30 m to 1.20 m. Spontaneous dispersion is present in many 
of the clay subsoils. Spontaneous dispersion is addressed in the materials handling and rehabilitation 
section of the EMP and Section 7.6. 

Topsoils within the project area are generally chemically and physically infertile. Nitrogen is deficient, 
phosphorus and potassium levels are low, and organic carbon levels are low (<1%) at six sites, and 
moderate (1-2%) at four sites. The pH of soils across the project area ranges from 6 (slightly acid) to 8.5 
(strongly alkaline) (D. C. Blandford, pers. comm.). These characteristics are important for the Project in 
terms of what will be required when the project area is rehabilitated and how the soil quality may be 
maintained during storage. 

Weathering ferricrete and the associated elevated clay content within the soil profiles indicates good 
water holding potential for vegetation use. This elevated clay content forms an impeding layer to the 
vertical drainage of surface infiltration which, across the site, ranges from a low of 110 mm/h to a high of 
1,404 mm/h (URS, 2009a). Such a range is normal for locations within the Eneabba Sand Plain. 

Dispersive surface soils are not uncommon in the Swan Coastal Plain, and are expected within the 
project area (D. C. Blandford, pers. comm.). 

Acid Sulphate Soils 

URS conducted an acid sulphate soils investigation due to the proposed dewatering and groundwater 
abstraction activities associated with the Project. The sampling locations for the investigations are shown 
in Figure 4-5. The resulting report is provided as Appendix I. 

Acid sulphate soils (ASS) contain iron sulphides which, when drained or disturbed and exposed to 
oxygen, produce sulphuric acid and result in the release of soluble iron, sulphate, aluminium and other 
toxic metals. Therefore, exposed acid sulphate soils have the potential to impact the surrounding 
environment, including surface water and groundwater, and may impede rehabilitation and revegetation 
activities. 

From a desktop review, field observations and soil analytical results, URS made assessments of the ASS 
potential of the project area and all the possible related areas surrounding the Project. A description of 
the ASS potential for each of the identified areas is below. 
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Project Area and Erindoon Creek Drainage Lines 

Seven test pits were excavated within the project area and along the drainage lines of Erindoon Creek. 
The subsurface profile along the drainage line of Erindoon Creek generally comprises of an A-horizon of 
organic sandy top soil overlying grey bleached or yellow brown fine grained sand with no structure, and a 
B-horizon which comprises a sandy clay/clayey sand profile. 

The pH values recorded in the field were 5.54 - 6.68 in the sand or loamy sand and 6.08 - 7.96 in clayey 
sand/sandy clay and lateritic gravel profiles. This indicates a slightly acid to alkaline soil profile, less acidic 
than the organic A-horizon. The pH(fOX)  values recorded 3.65 - 5.35 for the sand or loamy sand profile, and 
4.25 - 6.51 for the clayey sand/sandy clay and lateritic profiles. 

Analytical results reported pH(KcI)  values of 6.7 - 5.3 and pH(,,),)  values of 5.2 - 5.8. These values are 
indicative of the naturally acidic soil profile of this region. 

One sample site had titratable actual acidity (TAA), and the low acid concentrations are most likely due to 
naturally occurring acid within the soil profile. All sample sites reported S 0  below the limit of reporting, 
and low chromium and lead concentrations were recorded. 

Measured acidity and low S 0  values, recorded along the drainage line, are due to naturally occurring 
organic matter, and not inorganic sulfides which have the capacity to generate large quantities of 
sulphuric acid if oxidised. In comparison, organic acidity is considered less of an environmental risk, 
particularly in the quantities reported along the drainage lines of Erindoon Creek. 

Lake Logue Nature Reserve and Associated Systems 

Nine near surface soil bores were excavated at shallow depths in LLNR and the associated lake systems. 
The soil profiles of the lake systems associated with Lake Logue are similar in texture and are generally 
comprised of hard cracking clays which are slightly sticky when wet, did not slake and were slightly 
dispersive. 

The pH values recorded in the field were 7.75 - 9.47. Reactions with hydrogen peroxide were fast and 
vigorous with resultant PH(fOX)  values ranging between 6.48 - 7.95. Changes in pH were generally less 
than 2 and remained above 5.5. 

Analytical results reported pH(KcI)  values of 7.0 - 8.0 and pH(OX)  values of 7.2 - 8.2. The slightly alkaline 
profile is indicative of the grey non-cracking clays and hard cracking clays of the lake systems. 

No TAA was reported within the lake systems although there is some potential for acid generation, in 
areas which exceed the adopted trigger values of 0.03% sulphur. There is potential buffering capacity of 
the subsurface however; these concentrations are low suggesting the soil material may be partially, but 
not completely self-neutralising. 

Other Historical Drainage Line and Low Lying Areas 

There was no evidence of recent water movement along the historical drainage lines, located to the 
southeast of the LLNR. The subsurface soil profile generally comprised of a fine to medium grained, 
loose, dark grey to light grey loamy sand/sand, with some gravels at shallow depths. 

The creek line, located to the northwest of Lake Logue, was also dry although there is evidence of water 
movement through this area during the winter months. The soil profile of this creek line comprise a clayey 
sand crust which was friable, fine grained, grey, hardset crust overlying a fine grained, yellowish brown, 
loose to medium, slaking, loamy sand. 

The pH values recorded in the field were 5.72 - 6.75 for loamy sands and sands identified at shallow 
depths along the historical and current creek and drainage lines, indicating naturally slightly acidic soil. 
The pH( fO)  values were 4.0 - 5.0. 

Analytical results for pH(Kcj)  values were 5.8 - 6.4 and pH(,)),)  values of 4.6 - 5.1 for the historical drainage 
lines and low lying areas. These values are inline with the naturally acidic occurring soil profiles of this 
region. 
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Low concentrations for TAA were reported at two sample locations and are most likely due to naturally 
occurring acid within the soil profile. All sample sites along the historical drainage lines and low lying 
areas reported Spos  below the limit of reporting of 0.02% pyrite sulphur. 

Lake Indoon 

Lake Indoon is groundwater dependent, and the previously waterlogged substrate of Lake Indoon is 
drying out resulting in a soil profile which comprises a semi-decomposed algal mat and salt crust 
overlying a soft-loose, fine grained, black, loamy clayey sand material indicative of newly formed acid 
sulphate soils material. This material overlies a light grey, fine grained, slightly sticky clayey sand 
material. 

The pH values recorded in the field were 7.17 - 8.32. Reactions with hydrogen peroxide were violent and 
frothing, suggesting there was significant organic matter present in the samples, with resultant pH(fOX)  
values of 2.50 - 5.80. This suggests there is some potential for acid generation if the profile is subject to 
oxidising conditions. 

Analytical results for PH(KCI)  values at Lake Indoon were reported as 7.0 with reported pH(OX)  values 
ranging between 4.6 and 5.6. Using the Scr reducible method, pH(KcI)  values at Lake Indoon were 
reported as 8.8. 

TAA and S 0  concentrations reported for Lake Indoon were below the limit of reporting (0.02% pyrite 
sulphur), indicating that there is no potential for acid generation if oxidation occurs. Additional analysis 
using the Scr  suite method detected no actual acidity, although concentrations for potential acidity were 
reported and are in exceedance of the adopted trigger value of 0.03% sulphur. 

Although laboratory analysis indicates there is a significant amount of acid neutralising capacity (2.32% 
pyrite sulphur) at the surface of Lake Indoon, the availability of this material is not known and should not 
be relied on to provide in-situ natural buffering of the potentially acid generating material. No metals were 
detected at the shallow depths of Lake Indoon. 

Lake Indoon has current issues relating to natural contamination which includes decomposing algal mats 
and monosulfide formations at very shallow depths. While initial results, using the SPOCAS methodology, 
detected no potential acidity, additional analysis using the Scr  methodology detected levels of potential 
acidity which are likely associated with the thin layer of monosulfidic formations. 

Soil Moisture Regime 

Blandford (2008) also conducted investigations into the soil moisture retention qualities of the soils of the 
project area. The discussion below is from Blandford (2008). 

As with many areas within the Swan Coastal Plain, the upper sections of the soil profile present a 
complex system for water storage. The complexity arises in part from the turbulent geomorphic 
prehistory of the plain and in part from the proximity of the plain to the Gingin and Dandaragan Scarps, 
resulting in deposition of the products of erosion. 

First, a turbulent prehistory has resulted in the development of profiles with up to six clearly definable 
horizons. The majority of profiles examined in the project area contain at least one, sometimes two 
palaeo surfaces where periods of erosion and subsequent deposition are clearly evident. Further, the 
fact that the plain was the depositional environment for runoff events from the highlands to the east 
means that those areas closest to the highlands became a complicated system of channels, flood-out 
areas, back swamps, levees, and alluvial fans. Each of these in turn contained its own suite of sediments 
according to the depositional regime and accordingly, each had its material-specific subsurface hydrology 
system. 

Second, proximity to the eastern highlands has resulted in the deposition of ferricrete enriched sediments 
together with unweathered pisolitic and nodular ferricrete. While much of this material was deposited as 
well-sorted gravels in what are now palaeochannels under contemporary drainage systems, a lot of 
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ferricrete was deposited as alluvial fan and flood-out deposits. These sheet-like structures then became 
recemented over time to form erosion resistant masses of ferricrete within the landscape. 

The modern land surface represents the end result of an earlier land surface that was developed under 
wetter climatic conditions and subsequently modified by the onset of aridity. 

A conceptual model for perched water within the project area based on current understanding of the 
prehistory noted above and on field evidence of profile complexity is shown in Figure 4-6. 

The profiles presented diagrammatically in Figure 4-6 are profiles occurring within the project area and 
represent a good range of the impact profile morphology has on both total and available soil moisture. At 
the outset, it is important to note that as a general rule, surface infiltration rates are high and range from a 
low of 110mm/h to a high of 1,404mm/h (URS, 2009a). This means that meteoric input to surface soils is 
the major component to soil moisture regimes in the upper profile. 

Every profile has a unique relationship to meteoric input, and each profile stores water according to its 
bio-physical system. Within any given profile, there are horizons that store soil water, horizons that 
impede the vertical movement of soil water, and horizons that have high permeability and allow the free 
and rapid passage of water through the profile as lateral through-profile drainage. 

There are several key components of project area soils that are important in soil moisture regimes. First, 
the presence of ferricrete gravels within palaeo channels results in lateral drainage at the depth of the 
palaeo channel. Second, the presence of iron-oxide clays derived from the in situ weathering of ferricrete 
results in a greater water holding capacity, and third, pans within the profile, eg silica pans or earthy pans, 
act as an impeding layer to the vertical movement of soil water. In this latter case, water moving vertically 
down through the profile to an impeding layer may be prevented from further drainage or it may simply be 
held up and seep very slowly into the impeding layer. 

The complexity of this natural system is compounded by the fact that there are no definable scales of time 
or space. Accordingly, no impeding layer is continuous in space at a given depth, the same as no clay 
horizon is continuous in space. In addition to the soil profile characteristics, the masses of now exhumed 
ferricrete are able to store large volumes of moisture, and depending on the characteristics of the 
ferricrete, release this stored water to the surrounding soils at a slow rate. 

The conceptual perched water model then, allows for meteoric input as the major source of soil water in 
the near-surface profiles at the Aviva project area. Rainfall may enter the soil profile directly through 
infiltration or it may percolate into massive and recemented ferricrete lenses. Sandy surface soils will 
allow the water to move vertically while ever rainfall is sufficient to maintain saturated conditions at the 
surface. As soon as saturation ceases, then vertical downward movement will also stop. If the near-
surface horizon has a small amount of clay, then vertical movement will be slower but more water will be 
stored. If the vertical movement of water is stopped, at say a silica pan 1 .5m below the surface, then 
water will build up at this depth while ever saturation occurs. Once rainfall stops, then the water that 
reached the pan will remain in the profile, essentially forming a perched' reservoir of water. The model 
then allows for the ponding of water within the soil profile and at varying depths, as well as the storage of 
soil moisture according to the texture of the soil material. Over time, the perched water reservoir may 
leak to a lower horizon given enough surface input. 

The only time the perched water system is linked to an underlying aquifer is when the upper soil profile 
between the aquifer and the surface is saturated. However, lowering of the aquifer surface will not impact 
the perched water system when the profile ceases to be saturated because the forces holding soil 
moisture within the soil (matric potential) are greater than the forces of gravity to cause vertical drainage. 

The opposite also holds true. Prolonged periods of low meteoric input will result in very low moisture 
contents in near surface soils above an impeding layer, which may for example, be the silica pan at 1 .5m, 
and with increased temperatures and evaporation, vegetation moisture stress will be prominent. 
However, as a silica pan is an impeding layer, it may also prevent the upward migration (through 
capillarity) of groundwater. 
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This perched water is critical as it forms the major water source for shallow rooted species and is also a 
water source for non-shallow rooted species that do not tap into the capillary fringe above a true 
groundwater aquifer. 

The contemporary drainage lines (eg Erindoon Creek) that run south-east to north-west through the 
project area, are modern remnants of the ancient and very dynamic palaeo system that drained from the 
eastern highlands to the lakes. The soil profiles present along these watercourses are complex in the 
extreme and all display the ability to retain and store soil moisture as well as release it under saturated 
conditions. Of the 18 profiles examined in detail in the survey area, five profiles located on the Erindoon 
drainage line contained a well developed impeding layer. Three profiles, away from the drainage line, 
also contained well developed impeding layers. 

For the drainage line investigated, field evidence suggests that all surface flow will not automatically 
report to the underlying deeper aquifer and that depending on the competence and spatial continuity of 
impeding layers, once surface flow penetrates the profile under Erindoon Creek, much of the water will be 
stored as perched water within the profile. 

4.4 Surface Water 

4.4.1 Regional Setting 

According to the Northern Agricultural Catchments Council (NACC, 2002), the project area lies within the 
Logue Catchment, which extends west of the Gingin Scarp onto the Swan Coastal Plain, and east of the 
North Coastal Dunes. Lakes Logue and Indoon are the largest components of a north-south chain of 
wetlands perched on aeolian sands (ATA Environmental, 2001). Figure 4-7 shows the location of the 
Logue catchment. The Logue Catchment is 856 km2  in area. 

4.4.2 Project Area 

Overview 

Detailed baseline surface water information is presented in URS, 2009 'Surface Water Assessment' 
(Appendix J). The information in the following sections is sourced from that report. 

Catchment 

The project area is located in the Lake Indoon catchment area within the Logue Catchment (Figure 4-7). 
The Lake Indoon catchment drains to the north-west towards Lake Indoon (Figure 4-8). It is drained by 
three drainage lines as shown in Table 4-3 and Figure 4.8. Bindoon Creek is in the south, Erindoon Creek 
in east and centre and the northern drainage line is unnamed. The Lake Indoon catchment has an area of 
approximately 373 km2. 

The catchment is intersected in a north-south direction by the Brand Highway which presents some 
obstruction to east-west surface flows in some places. 

Influence of Landforms and Soils on Lake Indoon Catchment 

Two distinct landforms have been identified within the Lake Indoon catchment. The distinct Iandforms 
have different surface water flow characteristics based on topography, soil type and land cover type. 

Land along the eastern side or upstream portion of the sub-catchment is mostly vegetated and has 
variable soil profiles ranging from sandy to rocky outcrop. 

The western, low lying areas of the catchment are sandy with flatter gradients. This landform is likely to 
allow more opportunity for infiltration of runoff due to its flatter gradients and high infiltration rate. 

Soils in much of the project area have particularly high infiltration rates (110mm/hr to 1404mm/hr) which 
exceed the rainfall intensities for the area (URS 2009a) and rainfall runoff is expected to be reduced as a 
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result. This has an impact on the understanding of how the catchment performs and the related 
management strategies as well as the rehabilitation requirements. 

Influence of the Brand Highway Location on the Lake Indoon Catchment 

The Brand Highway transects drainage lines A and B in a north-south direction and provides a level of 
hydraulic control to surface flow. The location of the highway has been used to further sub-divide the 
drainage lines. 

Drainage Lines of the Lake Indoon Catchment 

The catchment areas for each of the three drainage lines are shown in Table 4-3 and Figure 4-8. 

The variations in the landform, the location of the Brand Highway and the location of the mine have been 
used to further subdivide the drainage lines A, B and C to improve the resolution of the rainfall-runoff 
estimations. 

Other Areas of Interest 

All of the area impacted by the Project is encompassed by the Lake Indoon catchment (drainage lines A, 
B and C). Drainage line C is also impacted by the Coolimba Power Station. 

In addition the infrastructure corridor required by the Coolimba Power Station encroaches into a small 
portion of the adjacent Hill River Catchment (Figure 4-7) (labelled drainage Dl to D4 on Figure 4-8). Sub-
catchment D is 9.1 km2  and represents less than 0.5% of the total area in the Hill River Catchment. 

Table 4-3 	Lake Indoon Catchment Area 

Drainage Line Area (km2) % of Total 
Catchment 

A— Unnamed Drainage Line Upstream 56 15 

Downstream 43 11 

B - Erindoon Creek Upstream 17 5 

Downstream 184 49 

C - Bindoon Creek Upstream 52 14 

Downstream 21 6 

Total - Lake Indoor, Upstream 125 34 

Downstream 248 66 

Total 373 100% 

Source: (URS 2009a) 

Observed Stream Flow 

The drainages in the Lake Indoon catchment area are ephemeral. Streamflow is observed for short 
periods of time following high intense rainfall events. 

The instantaneous stream flow rate at the Erindoon Creek sampling site (Figure 4-8) and recorded rainfall 
at Eneabba indicates that recorded rainfall (Table 4-1) does not consistently correlate directly with high 
instantaneous flow rates at the Erindoon Creek site (Appendix J). This indicates considerable variation in 
the runoff properties of the Lake Indoon catchment, particularly with regards to soil infiltration variability 
during different climatic conditions. 

The Bindoon Creek site (Figure 4-8) flow rate versus rainfall reveals a more consistent correlation 
between recorded rainfall amounts and flow rates (Appendix J). This agrees with field observations, that 
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drainage line C of the project area regularly experiences surface flow and is more responsive in terms of 
rainfall runoff than the rest of the Lake Indoon catchment. 

Runoff Volumes 

Due to the high infiltration rates (range of 110-1,400mm/hr) most rainfall will infiltrate into the ground in 
preference to providing runoff. Surface water runoff is only generated during high intensity rainfall events. 
The relatively large infiltration rates, which vary considerably throughout the catchment but exceed the 
design rainfall intensities, and the lack of observed stream flow data mean the estimation of runoff 
volumes from the various drainage lines into Lake Indoon cannot be estimated with a reasonable degree 
of accuracy. 

To establish the baseline runoff volumes, a surface water monitoring program collecting stream flow data 
is required. 

Surface Water Quality 

There is little surface water quality data available for this catchment. The DoW has three sampling sites in 
the catchment, and their locations are shown in Figure 4-8. The status and record period for each of 
these sites is provided in Table 4-4. 

Table 4-4 	Location and Status of DoW Water Quality Sampling Sites 

Location DoW Ref # Status Record period 
Erindoon Creek 6171014 Inactive 1969-1975 
Bindoon Creek 6171027 Inactive 1973— 1975 
Lake Iridoon 6171226 Active Since 2/12/2006 

The only water quality data collected at the two presently inactive sites is the chloride concentration. Over 
the period of 1969 to 1975 the minimum load was 121 mg/L with a maximum of 2,487 mg/L. 

The Lake Indoon site has a single water quality record, which is provided in Table 4-5. 

Table 4-5 Water Quality at Lake Indoon 

Description Measurement 
As <0.001 mg/L 
Cd 0.0001 mg/L 

Chlorophyll a 0.012 mg/L 
Chlorophyll b <0.001 mg/L 
Chlorophyll c 0.002 mg/L 
Chlorophyta 8753 cells/mL 

Cr <0.01 mg/L 
Cryptophyta 31310 cells/mL 

Cu 0.002 mg/L 
Cyanophyta 4040 cells/mL 

Diatoms (planktonia) 4713 cells/mL 
Hg <0.0001 

N (NOx) 0.052 

N (TKN) 6.2 mg/L 
N (TN) 6.2 mg/L 
P (TP) 0.1 mg/L 
PO4 0.006 mg/I 
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Description Measurement 
Pb <0.001 mg/L 

Phaephytin a 0.003 

Phytoplankton 49153 cells/mL 

TSS 31 mg/L 

Zn <0.001 mg/L 

Surface water quality in the project area is strongly influenced by runoff from winter rainfall events and 
ground water baseflow during the dry summer months. Surface water quality has been characterised at 
several times in the past 40 years for environmental, agricultural and more recently, mining purposes. 

The salinity of surface water is derived from several sources: 

Rainfall salt. 

Groundwater discharge. 

Evapo-concentration processes. 

Water quality data available indicate that surface water near the Project varies from fresh to saline 
depending on the season and proximity to groundwater discharge areas, or areas with high 
evapotranspiration rates. 

Impacts on surface water quality from clearing and mining in the area include elevated nutrient 
concentrations and sediment loads. Eutrophication of surface water bodies including Lake Indoon and the 
Iluka West Mine final void have been identified as significant long term water quality issues. 

4.5 Groundwater 

4.5.1 Previous Studies 

Early regional hydrogeological investigations in the project area have been summarised by the Waters 
and Rivers Commission (1997), which included geological mapping of the superficial formations (Lowry 
1994; Mory 1994), and hydrogeological interpretations by Commander (1978, 1980, 1981). The regional 
stratigraphical units include the superficial formations, the Eneabba and Lesueur Sandstone Formations 
to the west of the project area, the CCM underlying the project area and the Yarragadee Formation to the 
east (Figure 4.3). 

The project area is located within the central Swan Coastal Plain where the superficial formations are 
underlain by the CCM. The CCM are situated between the Peron Fault to the west and the Warradarge 
Fault to the east (Rockwater 2009), refer to Figure 4-3. 

In November 2006, CWC commissioned a drilling and monitoring bore construction programme by 
Rockwater Pty Ltd (Rockwater). It comprised 13 monitoring bore sites being drilled and constructed up to 
depths of 108m within and around the project area (Aviva Monitoring Bores 2006 refer to Figure 4-8 
Production and Monitoring Bore Locality Plan). At each site (with the exception of CW047P) one bore was 
drilled to a comparatively shallow depth within the superficial or CCM aquifers, and a second bore was 
drilled to a deeper level in the CCM aquifer. 

In November and December 2007, CWC commissioned Rockwater to install two monitoring bores and 
four production (or pit-dewatering) bores within the CCM aquifer. In the same period, one additional 
monitoring bore was constructed in the Yarragadee aquifer (Aviva Production and Monitoring Bores 2007 
refer to Figure 4-9). 

In 2008 and 2009, Rockwater carried out a pit dewatering assessment for the CWC Project and the 
results are presented in Appendix E. The information in Appendix E is sourced from these previous 
studies. 
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4.5.2 Regional Hydrogeological Setting 

Superficial Aquifer 

The superficial formations in the project area are generally less than 10 m thick. The formations comprise 
laterite and sandy bleached sediments, and the Guildford Clay to the east of the project area, especially 
near the base of Gingin Scarp. Bassendean Sand covers much of the study area from the central to the 
western part. 	The superficial formations form an unconfined superficial aquifer. The hydraulic 
conductivity of the aquifer is about 1 rn/day (Rockwater, 2009). 

Groundwater recharge is sourced from rainfall infiltration with an estimated recharge rate of 1 to 5 % of 
the annual rainfall. The superficial aquifer also receives saline groundwater discharge from the underlain 
semi-confined aquifers in the west. 

Groundwater flow is mainly in a north westerly direction. Downward leakage occurs in the east, near the 
base of Gingin Scarp, where groundwater salinity is less than 1,000 mg/L, and upward discharge from the 
underlain semi-confined aquifers into the superficial aquifer occurs west of this point where groundwater 
salinity rises to over 2,000 mg/L. 

Confined Aquifers 

Confined aquifers which underlay the superficial aquifer include the sandstone layers in the CCM, the 
Yarragadee aquifer and sandstone layers in the Eneabba Formation. 

Cattamarra Coal Measures 

The CCM dip at a low angle towards the east and hosts the coal resource - the CWC Deposit. The 0CM 
are about 500m thick, comprise interbedded sandstone, siltstone, shale and coal seams, and form 
multilayered semi-confined to confined aquifers. The hydraulic conductivity is 0.7 rn/day according to the 
pumping test result (Rockwater 2009). Aquifer parameters were also assessed in early drilling 
programmes (Rockwater 1990). Aquifer transmissivity ranges from 15 to 261 rn2/day, with an average of 
about 50 m2/day. It appears that the pumping test result obtained by Rockwater in 2008 represents a 
higher hydraulic conductivity, probably due to the pumping well being screened in the permeable 
sandstone section of the 0CM. 

Groundwater flow is mainly in a north-westerly direction, with heads ranging from over 70 m AHD in the 
south east intake area, to about 10 m AHD in the north west discharge area. Groundwater recharge is 
sourced from leakage from the overlying superficial aquifer. Groundwater discharge occurs near Leeman 
where the 0CM Formation is near the coast, or through upward leakage into the overlying superficial 
aquifer. Groundwater levels in the project area vary from 50 to 65m AHD and slope downwards toward 
the north west at a low gradient. 

Yarragadee Aquifer 

The Yarragadee Formation is located to the east of Warradarge Fault. It comprises sandstone with 
interbedded shale and forms a regional Yarragadee aquifer. The hydraulic conductivity is about 3 m/day. 
(Rockwater 2009). The known aquifer transmissivity ranges from 366 to 446 m2/day, much higher than 
that for the 0CM (Rockwater 2009). The Warradarge Fault may act as a low permeable zone separating 
the 0CM aquifers and the Yarragadee aquifer. Water levels are generally 10 to 15 m higher in the 
Yarragadee aquifer compared with the 0CM aquifer west of the fault. 

Groundwater flow is mainly in a north-westerly direction. The recharge intake area is located in the east 
through leakage from the superficial aquifer. 

Eneabba Formation 

The Eneabba Formation comprises sandstone, siltstone and claystone. According to WRC (1997), the 
Eneabba Formation is a multilayered confined aquifer containing regional groundwater-flow systems. 
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The groundwater levels of the Eneabba Formation are less than about 45 m AHD (Kern, 1997) and slope 
downward to sea level at the coast. The strata of the Eneabba Formation are horizontal and therefore 
interpreted to be in negligible hydraulic connection to CCM east of the Peron Fault. The dipping CCM 
strata east of the Peron Fault have a low vertical permeability due to interbeds of shale which would likely 
impede groundwater movement from east to west across the fault. 

4.5.3 Project Area Hydrogeological Setting 

The Project is located on the CCM aquifer in the eastern part of a fault block, between the Warradarge 
Fault to the east and the Peron Fault to the west. The faults strike north to north-west, with upward 
vertical displacement to the west. A generalised geological section east-west through the mine is 
presented in Figure 4-3 which shows the major faults and the eastwards dip of the CCM aquifer between 
the faults (Rockwater 2009). 

East of the Warradarge Fault, the Yarragadee aquifer comes in contact with the overlying unconfined 
aquifer (Figure 4-3). Water levels are generally 10 to 15 m higher in the Yarragadee aquifer compared 
with the CCM aquifer west of the Warradarge Fault (Figure 4-3). When combined with the upward 
decreasing difference in elevation between intake and discharge points noted in previous investigations, 
(AGC 1982 and Rockwater 1990) and a north westerly direction of groundwater flow, this suggests that 
there is probably some recharge from the Yarragadee aquifer to the CCM aquifer across the Warradarge 
Fault (Rockwater 2009). 

The Eneabba Formation is located to the west of the Peron Fault (Figure 4-3) and has groundwater levels 
less than about 45 m AHD (Kern 1996) (5m to 20m lower than the CCM groundwater levels) with 
horizontal strata. As the CCM strata east of the Peron Fault dips away to the east and has a low vertical 
permeability due to interbeds of shale, which would likely impede groundwater movement from east to 
west across the fault, it is interpreted to be in negligible hydraulic connection to Eneabba Formation to the 
west of the Peron Fault (Rockwater 2009). 

The superficial formations create a composite aquifer system, known as the superficial aquifer, which 
overlies the Yarragadee, CCM and Eneabba Formation aquifers west of the Gingin Scarp (Figure 4-3). At 
the base of the Gingin Scarp the aquifer is thin and discontinuous and a large portion of the formation is 
unsaturated. Elsewhere, the groundwater surface closely matches the total head of groundwater of the 
CCM, suggesting that the two aquifers are in hydraulic connection (Rockwater 2009). 

Localised perched water is also known to occur, particularly in winter months within or overlying low-
permeability layers, such as the clays beneath laterite (Rockwater 2009). A detailed explanation of these 
perched water features is included in the Soil Moisture Regime section in Section 4.3.2. 

Groundwater levels in the CCM aquifer in the project area generally vary from around 50 m to 65 m 
Australian Height Datum (AHD) in the centre of the project area, and slope down to the north-west at a 
low gradient (Figure 4-10). Elevated water levels of approximately 90 m AHD were reported for 
CW044/45P and CW071 P (Figure 4-9 - southern end of the project area) which may be due to a perched 
water system or a datum error (Rockwater 2009). 

4.5.4 Regional Groundwater Quality 

Groundwater quality data for the modelled area were sourced from previous drilling and monitoring 
reports and test production bores (Rockwater 2002; URS 2008; Rockwater 2009). The samples were 
separated, based on the depth, to represent the shallow and deep aquifers. The shallow aquifer samples 
include those from the watertable zone and shallow test production and monitoring bores with a depth 
less than 30 m. Salinity (Total Dissolved Salts [TDS]) and chloride concentrations were mapped for the 
shallow and deep aquifers. Regional groundwater salinity maps (DoW 1997; URS 2006) were taken into 
account when the local water quality maps were produced. Groundwater quality distribution maps are 
provided in URS (2009b). 
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Groundwater Quality (Salinity and pH) 

Groundwater salinity distribution in the shallow aquifer (URS 2008) shows that the local groundwater 
salinity changes generally from fresh/brackish (TDS from 1,000 to 2,000 mg/L) in the east of the CCM to 
saline (over 5,000 mg/L) towards the west of the CCM. Some high salinity values were recorded in 
shallow bores in areas where shallow water table responses to evaporation or to mobilisation of clay-
bound salts. The salinity distribution also shows a high salinity zone extending from the west of the mine 
area to the coast. This high salinity zone (TDS > 2000 mg/L) may be correlated with saline groundwater 
discharge from the Eneabba Formation and the CCM, or with low-lying catchment areas that have 
shallow watertable and salt lakes. 

Groundwater pH values in the bores in the CCM range from 6 to 8 and are neutral on average. 

The Yarragadee has a lower salinity that the CCM of between 300 mg/L and 700 mg/L TDS (Rockwater 
2009). 

4.5.5 Local Area Groundwater Quality 

Water samples were collected from monitoring bores and production bores, and results of the analyses of 
these samples are outlined below in Tables 4-6 and 4-7. 

Salinity, measured as TDS, was above the aesthetic Australian Drinking Water Guidelines (ADWG) 2004 
(National Health and Medical Research Council [NHMRC] and Natural Resource Management Ministerial 
Council [NRMMC], 2004) limit of 500 mg/L in all bores. Bores situated in the Yarragadee aquifer had the 
lowest salinity values ranging from 280 mg/L to 740 mg/L TDS. The bores in the CCM aquifer had higher 
salinities, averaging about 2,500 mg/L TDS. Samples ranged from 870 mg/L TDS up to 12,750 mg/L TDS 
(although the higher measurements may have been affected by drilling fluids) and were generally higher 
in the deeper bores. Figure 4-1 1 shows the contour lines for the salinity of the CCM. The contours are 
only shown complete where there is adequate data to complete the contour with accuracy. 

The pH values ranged from 6.1 to 8.1, indicating slightly acidic to slightly alkaline conditions, but neutral 
on average. 

Existing Groundwater Users 

There are a number of privately-owned agricultural bores in the project area and adjacent to it as shown 
in Figure 4-9. 

The public drinking water supply for Eneabba is sourced from the Yarragadee aquifer using two bores 
located immediately east of the Eneabba township in the Eneabba Water Reserve. 

Iluka Resources Ltd operates a borefield in the Yarragadee aquifer immediately east of the project area. 
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Table 4-6 Groundwater Quality Data for the Shallow Aquifer 

BorelD X Y TDS (nrglU CI (mgFL) Mo (nrglL) Cu (mg!L) Z. (n1gIL) Al (rngIL) 

CW010P 328,93900 6.60791600 474.00 237.00  007 0.00 0.01 004 

CW014P 328.981 50 6.687.507.03 1.840.00 962.00  018 0.01 0.07 0.11 

W048P 331.67800 6.685.256.00 72o.00 420.00 076 005  014 015 

049P 331,67600 6.6851257. 7 44000 760 013 002 012 7.50 

C'N073P 33170400 6.684,325 00 28000  
EM14 334,67860 6.688.699A0 40000 10000  015  0.50 

EM15 334.420 00 6.689.024A01 2.32500 880.00  0.68  0.80 

EM18 335,907 30 6.697,857 80 2758 

3350 376 80 EM1 

 

O 6.697.434 40 858 

21 335.31560 6.699.239 30 43125 

335.81738 6.M.572.70 1.050.00 E1,1 

 

22 530.00  006  

24 333.724 40 6.687.759 60 1.172.50 480.00 __ 0.80 

25 334,292 70 6.687,567.30 1.133.33 40000  003 0.40 

26 334,343 D3 6.693,070 00 587.40 
27 334,424 10 6.693.553 80, 18800  

28 332,300 60 6,690,160 40 55540  

28A 332,298 90 6,690.160 48760  

333.140 50 6,690.876,70 14040 51000 004 0.40 

A 333. 143 80 64690*876 30 96800 460.00  002  0,50 
331.63820 6.689.210 30 55380  

A 331,63200 6q689,210480 73875  

334,000 30 6.690.664,70 3.77250 2,680.00  003  0 20 
333,800 10 6.690AMIGI 4.7504 570,00  0420 

333.57L70 6.690628 97250 430 00  

333,565 30 6.690,54130 81 2d50 36000  001  0.20 

- 333,50390 6,691 1,575 ',OWrDo  002  0.30 
EM37 333.734 	0 6w691,158450 637.50 250.DO 0.30 

334.03250 6a69 1404 24 10 1.43250 820 DO   0.20 
334.02760 6.690,861 1.19160  

336,201 80 6.702,382 20 901.00  

EM41 336.646 2 6w7O3.4824301 3.297.00  

336,654 50 6.703,022 6.272 

3354688,40 EM4 

 

3 6.703.279.40 63650  
EM44 337,756 30 6,702.932 20 68600  

EM45 334.420.20 6,689.335 30 3.37500 2.100 00  008 0.20 

EIJ46 334,39780 6,6870361 10 1.58250 260 DO  001  1 00 

EM47 333.928.20 6.687.566 320 DO  001  5.40 

EM48 334.063 70 6,697,886 70 3.750,00 440400  035  

335,7650 6.694.901.101 1,317.00  

77 333.51L20 6.691,017 60 94,00  
EVV MiS 326,108.80 6.689,843 60 8.920 00 

WM1 1 325.606 90 6.689.83160 9.183,001  

M12 325.887 70 6.692,827 90 1 r 792qOO  

EWM1 3 326.388 70 6,692.836 90 1.567.DO  

EWM1 4 326,879 70 6.692.844.50 1.527M  

EWMI 5 1 	327.391.30 6.692.76180 1.290.00  

6 327.68900 6.692.777.10 2.04 3.DO  

7 328.26230 6.692.794 

EWMIM 329.095.90 6.692.878 

EWM19 329,396.90 64692,910.93 

329.905.00 6,689.880M 

329.549.70 EWM2 

 

0 6,692.943 00 50333  

330,392 6.6930 

3 1 	330,814.10 6,690.269 50 71200  

5 3314 268.4 6,690.47 

329,4039 6,689.875 00  3.95950 

EWM 4 328.901 50 6,689,875 00 2.15925  

5 5 328.367~LO 666896851 60 1,9420 

55M7 326.89780 6.689.857 10 6.2 000  

M8 326.712, 80 6.689.853 70 5.57500  

M9 326d502 80 6.689.850 30 3213 00  

P35 331,805 10 6.688.630.80 394,33  

02 a36.357,00 6.703.016.401 633900  

05 333.994,40 6,700.706brO 96800  

08 336.254.00 6,702 	0 

LS10A 311.40000 6.661.70UO 3.970.00 2.070,00  

05118 317.7000 6MZ600600 1M100400 540,00  

LSI2A 304.900d00 6.681.500.00 33 9 900.00 18,95000  

00138 318,000.00 6,681.50 2. 1.56000  

lS14B 337,20000 6.682 30 277.00 

LS15B 304,700.00 6,702,200.0 33, 18.50000 

LS178 1 	323,200 001 6.702,600 001 2,2906001 1,180.00  

LSIB 1 	320.900 001 6.625.250.001 1.240,001 580.00 

Horizontal Datum: GDA94 (Location of some bores is shown on Figure 4-9) 
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Table 4-7 	Groundwater Quality Data for the Deep Aquifer 

BorelD X Y TDS(mg/L) Cl (mg/L) Mo (mg/L) B (mg/L) Cu (mg/L) Zn (mg/L) Al (mg/L) 

Al 334,231.00 6,687,498.70 405.75  

A3 334,637.00 6,689,939.60 446.00  

A4 333087.50 6687,617.20 497.67  

A5 334,256.50 6686,633.10 317.67  

CW011P 328,938.00 6,687,916.00 4740.00 2680.00 0.88  0.00 0.14  

CW013P 328,621.00 6,687,804.00 9.26000 5000.00 0.34  0.00 0.02 

CW015P 328,981.00 6,687507.00 5,040.00 2,870.00 0.59  0.01 0.02 0.03 

CW035P 328,221.00 6,688,637.00 3.30000 1,900.00 0.60  0.01 0.07 0.36 

CW036P 328,224.00 6,688.637.00 6,100.00 3,600.00 2.20  0.02 0.18 0.59 

CW038P 330,290.00 6,689,217.00 870.00 410.00 0.94  0.07 0.33 4.40 

CW039P 330,284.00 6,689,215.00 1,100.00 420.00 0.14  0.02 5.60 1.40 

CW040P 328,819.00 6,687,129.00 3,200.00 1,800.00 0.49  0.02 0.10 0.44 

CW041P 328,822.00 6,687,129.00 2,800.00 1,700.00 0.81  0.02 0.14 1.60 

CW042P 330,023.00 6,687,363.00 3.600,00 2,000.00 0.45  0.02 0.11 0.49 

CW043P 330,024.00 6,687,361.00 2,900.00 1,700.00 0.36  0.06 0.28 3.00 

CW044P 328,541,00 6.684.139.00 3,500.00 1.400,00 0.42  0.03 0.08 1.70 

CW045P 328,541.00 6,684,141.00 1,200.00 740.00 0.31  0.02 0.08 1.70 

CW047P 327.375,00 6.686.972.00 2,600.00 1,500.00 0.16 _ 0.02 0.05 1.30 

CW068PB 330.354,00 6.685.902.00 1,700.00 800.00  

CW069PB 329,459.00 6.685,655.00 2,500.00 1,400.00 0.43 0.30  

CW070PB 330.461,00 6,684,591,00 2,800.00 1,700.00 1.10  

CW071P 331,259.00 6,683.940.00 1.157,00  

CW072PB 330,828.00 6,684,326.00 1,900.00 1,000.00 0.34  

EWP2I 329,103.30 6.691,689.30 1,575.00  

EWP24 329,163,10 6,690.1 90.60 1,551.00  

EWP25 329,203.00 6.689.191.50 1,756.50  

EWP27 330,396.30 6,691,737.90 1,559.50  

JML3 334,605.50 6,700,965.20 826.00  

LS11A 317,700.00 6.662.600.00 490.00 220.00  0.03  

LS13A 318,000.00 6,681,500.00 1,360.00 695.00  0.16 

LS14A 327,200.00 6.682.300.00 1,040.00 534.00  0,07  

LS15A 304.700 00 6,702,200.00 26,600.00 14,800.00  3.30  

LS16A 316,700.00 6.702.000.00 1,310.00 554.00  0.58  

LS17A 323,200.00 6.702.600.00 1,900.00 940.00  0.21  

LS1C 320,90000 6.625,250.00 910.00 390.00  0.10  

LS2A 325,600.00 6,626,100.00 1,850.00 83000  0.10  

LS3A 331,100.00 6,625,700.00 1,500.00 740.00  0.10  

LS4A 337,000.00 6,625,800.00 1,600.00 800.00  0.10  

LS5A 316,400.00 6.635.000.00 2.100,00 1,020.00  0.63 

LS6A 322,800.00 6,634.900.00 780.00 310,00  0.06  

LS7A 330,100.00 6,635,900.00 1,010.00 480.00  0.03  

LS8A 326,200.00 6.647,200.00 5,630.00 2,900.00  0.30 

LS9A 322,800.00 6,655,000.00 670.00 310.00  0.03  

WTE 7 334,455.00 6.693.423.80 1,104.00  

WTE 1 334,458.30 6,693,088.70 637.67  

WTE 10 335,685.00 6,692.267.00 1,035.50  

WTEI4 333,963.20 6,691,704.00 439,00  

WTE1 5 333,994.40 6.690,721.60 775.80  

WTE16 335,475.00 6,694,094.00 610.00 260.00 0.10  

WTE17 334.655,30 6.694,223.40 890.00 400.00 0.32 

WTE2 334.578,30 6,691,486.40 710.33 

WTE3 336,377.30 6,692,874.10 643.00 

WTE8 1 	336,243.40 6.691,462.70 654.00 

Horizontal Datum: GDA94 (Location of some bores is shown on Figure 4-9) 
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4.6 	Flora and Vegetation 

4.6.1 Regional Setting 

The proposed mine site occurs within the Irwin Botanical District of the South-western Botanical Province 
as recognized by Diels (1906) and later developed by Gardner (1942) and Beard (1980, 1990) (Mattiske 
Consulting Pty Ltd [Mattiske], 2009). 

The Eneabba Plain was formed during the high seas level epoch of the Pleistocene when mineral rich 
beach sands were deposited on the shoreline of the time (Mattiske, 2009). Consequently, the plant 
communities in this area are dominated by species that are able to tolerate the sandy soils. The flora in 
the area is dominated by taxa from the Proteaceae, Myrtaceae, Papilionaceae and Mimosaceae families. 

Historically, the area has been mapped by Beard (1979) at a scale of 1:250,000. At this scale both 
vegetation systems and their underlying communities were defined. Beard (1979) defines a vegetation 
system as "consisting of a particular series of plant communities recurring in a catenary sequence or 
mosaic pattern linked to topographic, pedological and/or geological features". The two vegetation systems 
that occur in the project areas are the Eridoon and Tathra vegetation systems. 

The Eridoon system occupies "a flat coastal plain between coastal plain between the coastal limestone 
deposits and the Pleistocene shoreline". It consists of yellow sand that has been blown into ridges, with 
lakes in swamps in the depressions. On the plains and slopes of dunes the vegetation consists of 
scattered Eucalyptus todtiana and other small trees, an open layer of tall shrubs and a closed heath layer 
of small shrubs, usually dominated by Conospermum spp... On the sandhills the tree layer disappears 
and Banksia hookeriana and Xylomelum angustifolium become dominant. In winter wet depressions the 
height of the heath reduces to 30 cm with scattered Xanthorrhoea spp. , while in wet areas Melaleuca 
thyoides and Melaleuca lanceolata to Melaleuca rhaphiophylla dominate. Occasionally these areas also 
have Casuarina obesa and Eucalyptus camaldulensis ( Beard 1979). 

The Tathra vegetation system occupies the Victoria and Dandaragan plateaux and their western slopes 
(Beard 1979). It is characterised by sandplain with Scrub heath assemblages. Due to the heterogeneous 
nature of the heath, Beard mostly limits his discussion of the sandplain to its physical structure. He 
describes it as consisting of dense layer of small shrubs (< 1 m), with emergent scattered shrubs of 1 —2 
m. In some places along the catena trees also emerge from this heath. For example Eucalyptus todtiana 
and various Banksia spp. are confined to valleys with deeper sand. Along with the sandplain there are 
also areas of Melaleuca thicket, woodlands, and low heath assemblages on lateritic outcrops on ridges 
(Beard 1979). 

At a finer scale than vegetation systems the following vegetation communities could possibly be directly 
or indirectly impacted by the proposed Coolimba Power Station and Central West Coal Mine. The type 
that covers the directly impacted area is Scrub heath of Shrubs associated with the Tathra vegetation 
system >1 m over mid dense mixed low shrubs. Surrounding areas include; mixed dwarf shrub heath on 
lateritic sandplains, mixed heath on deep sandy flats and in the Lake Logue and Lake Indoon area 
Melaleuca thyoides thicket with occasional Casuarina obesa (Beard 1979). 

4.6.2 Project Area 

Methodology 

Mattiske conducted flora and vegetation surveys of the project area and surrounding areas in the spring 
months of 2005, 2006, 2007 and 2008. The surveys comprised a search for rare and priority flora, 
defining and mapping the plant communities present, assessing the condition of the plant communities 
and reviewing the local and regional conservation value of the flora and vegetation. The vegetation in the 
southern part of the project area had been mapped previously by Woodman Environmental Consulting 
Pty Ltd (2001). This area was re-assessed and mapped by Mattiske in November 2005 and updated in 
the spring months of 2008. The survey effort over multiple seasons meets the standards for the EPA 
Guidance Statement No. 51 - Terrestrial Flora and Vegetation Surveys for Environmental Impact 
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Assessment. June 2004 (EPA 2004a). 

A report on the 2005-2008 surveys is provided as Appendix K and the key findings are summarised 
below. 

Vegetation 

A significant proportion of the area surveyed by Mattiske ( refer to Figures 4-12 a, b, c and d) for the 
project area is cleared farmland (49%). Within the native vegetation remaining within the survey area, 17 
plant communities were recorded (Figures 4-12b, 4-12c and 4-12d). These are listed below: 

HI - Mixed heath of Melaleuca leuropoma with emergent Banksia species with occasional Eucalyptus 
todtiana and Actinostrobus arenarius on sand with exposed lateritic rises. 

H2 - Heath or low shrubland of Conospermum triplinervium, Verticordia nitens, Adenanthos 
cygnorum, Stirlingia latifolia and Jacksonia floribunda on sand. 

H3 - Heath or scrub of Melaleuca leuropoma, Banksia sphaerocarpa var. sphaerocarpa, Dr,'andra 
nivea subsp. nivea, Eremaea beau fortioides var. lachnosanthe and Hibbertia subvaginata on lateritic 
rises. 

H4 - Mixed heath of Proteaceae and Myrtaceae spp. with occasional Eucalyptus todtiana on sand. 

H5 - Mixed heath or shrubland of Xanthorrhoea drummondii, Allocasuarina humilis and Hibbertia spp. 
and Proteaceae species. on lateritic uplands. 

TI - Scrub or thicket of Banksia attenuata, Banksia menziesii over Banksia sphaerocarpa var. 
sphaerocarpa, Adenanthos cygnorum, Banksia hookeriana and Conospermum triplinervium on sand. 

T2 - Thicket or scrub of Acacia blakelyi over Melaleuca leuropoma, Banksia sphaerocarpa var. 
sphaerocarpa, Verticordia densiflora var. densiflora on sand. 

T3 - Thicket or scrub of Melaleuca hamulosa, Melaleuca concreta, Viminariajuncea and Kunzea 
recurva on sand or loam flats. 

T4 - Thicket or scrub of Melaleuca rhaphiophylla and Melaleuca lanceolata over sedges and rushes 
on low-lying sandy barns. 

El- Low woodland of Eucalyptus todtiana and Nuytsia floribunda over Adenanthos cygnorum subsp. 
cygnorum, Eremaea beau fortioides var. lachnosanthe, Melaleuca leuropoma, Banksia sphaerocarpa 
var. sphaerocarpa and Hibbertia hypericoides on sand. 

E2 - Low woodland of Eucalyptus accedens and Eucalyptus eudesmioides over Hibbertia spicata 
subsp. spicata, Allocasuarina campestris and Melaleuca leuropoma on sandy gravel. 

E3 - Woodland and open woodland of Eucalyptus camaldulensis var. obtusa over Melaleuca viminea 
subsp. vim inea, Acacia saligna, Melaleuca lateriflora subsp. acutifolia and Macrozamia fraseri on 
sandy loam. 

E4 - Open low woodland of Eucalyptus todtiana and Nuytsia floribunda over Banksia menziesii and 
Stirlingia latifolia on sandy drainage lines. 

E5 - Open low woodland of Eucalyptus todtiana, Nuytsia floribunda over Banksia menziesii and 
Conospermum triplinervium on sandy uplands. 

E6 - Open low woodland of Eucalyptus todtiana and Nuytsia floribunda over mixed low shrubs and 
herbs on sandy lowlands. 
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SI- Open scrub of Acacia blakelyi and Hakea psilorrhyncha over Gahnia trifida, Melaleuca 
leuropoma, Concostylis aculeata subsp. breviflora, Ursinea ant hemoides, Trifolium campestre and 
Vulpia bromoides on rehabilitated land. 

52 - Open scrub of Acacia blakelyi with occasional Eucalyptus todtiana over annual grasses and 
herbs. 

All of these communities extend outside the project area, but the extent of these communities in the 
region have been modified by agricultural activities and mining activities. A number of communities are 
classed as regionally or locally significant. These include; Ti, El, E2, E4, E6, Hi, H2, H3, H5, 12, 13, Si, 
S2, T4. All of these communities are represented in either the Tathra or Eridoon vegetation systems. 

Threatened Ecological Communities 

One Threatened Ecological Community (TEC) occurs in the general Eneabba area (Figure 4-12c) and is 
known as Community 72 Ferricrete Floristic Community or the Rocky Springs Ferricrete Community. This 
TEC is listed as Vulnerable by the DEC (2008c), but is not currently listed under the Commonwealth 
EPBC Act. On the basis of the database search and a comparison with regional datasets, the majority of 
the flora recorded within this TEC is represented either on the northern Swan Coastal Plain or in the 
adjacent regions. 

The Hi heath community included pockets of lateritic rises, which may overlap with the TEC. 

Flora 

A total of 512 taxa (including subspecies and varieties) from 182 genera and 64 families were recorded 
within the wider survey area which comprises the proposed coal mine and power station project areas. 
(Appendix K). An additional 48 families, 123 genera and 261 taxa were found in the southern section of 
the LLNR and near Lake Indoon. The dominant families in the combined project area were Myrtaceae 
(106 taxa), Proteaceae (96 taxa), Papilionaceae (51 taxa) and Haemodoraceae (31 taxa). A number of 
taxa are introduced species, but none of these are declared weeds listed by the Department of 
Agriculture and Food. 

A total of 16 Priority Flora species were recorded within the proposed CWC survey area (Table 4-8, 
Figures 4-12b, 4-12c and 4-12d). Several species classified as Declared Rare Flora (DRF) (Tetratheca 
riephelioides, Eucalyptus crispata, Eucalyptus impensa and Eucalyptus johnsoniana) have been recorded 
previously in the region but none of these species have been recorded within the CWC survey area by 
Mattiske. 

Table 4-8 	Priority Flora Species Recorded in the CWC Project Area by Mattiske, 2009 

Conservation 
Code Category Species 

Declared Rare Flora - Extant Taxa No species recorded 
"Taxa which have been adequately 

R searched for and are deemed to be in the 
wild either rare, in danger of extinction, or 
otherwise in need of special protection and 
have been gazetted as such." 
Priority One - Poorly Known Taxa 
"Taxa which are known from one or a few No species recorded 
(generally <5) populations which are under 

P1 threat, either due to small population size, 
or being on lands under immediate threat. 
Such taxa are under consideration for 
declaration as 'rare flora', but are in urgent  
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Conservation 
Code Category Species 

need of further survey.' 

Priority Two - Poorly Known Taxa Acacia lasiocarpa var. lasiocarpa 
"Taxa which are known from one or a few (Cockleshell Gully variant) 
(generally <5) populations, at least some 

Calytrix purpurea 
P2  of which are not believed to be under 

immediate threat (not currently Comesperma rhadinocarpum 
endangered). Such taxa are under 
consideration for declaration as 'rare flora', Verticordia argen tea 
but urgently need further survey."  
Priority Three - Poorly Known Taxa Mesome/aena stygia subsp. deflexa 
"Taxa which are known from several 
populations, and the taxa are not believed Acacia flabellifolia 

to be under immediate threat (i.e. not Calytrix superba 
currently endangered), either due to the 
number of known populations (generally Gre villea biformis subsp. cymbiformis 
>5), or known populations being large, and 
either widespread or protected. Such taxa Haemodorum bra (urn 
are under consideration for declaration as 
'rare flora' but need further survey." Herniandra sp. Eneabba (H. Demarz 3687) 

Schoenus griffinianus 

Verticordia fragrans 

Priority Four - Rare Taxa Calytrix eneabbensis 
"Taxa which are considered to have been 
adequately surveyed and which, whilst Georgeantha hexandra 

P4 being rare (in Australia), are not currently 
Stylidium aeonioides threatened by any identifiable factors. 

These taxa require monitoring every 510 Verticordia aurea 
years."  

4.7 Dieback 

4.7.1 	Regional Setting 

Phytophthora cinnamomi (P. cinnamomi) is an introduced soil-borne water mould that causes a disease 
known as "dieback", which leads to the death of a vast and diverse range of plant species in south-west 
WA. The disease enters through the plant roots, gradually breaking down the structure of the roots, and 
ultimately causing the roots to rot. As a result, the vascular system is no longer able to transport water 
and nutrients to the rest of the plant (Glevan Consulting [Glevan], 2007). 

P. cinnamomi has the greatest and most widespread impact in areas where the average annual rainfall 
exceeds 600 mm. However, in WA, disease may also occur in stream zones and water-gaining sites in 
the 400-600 mm zones. There is no record of P. cinnamomi establishing in natural ecosystems in regions 
receiving less than 400 mm annual rainfall (Department of Conservation and Land Management [CALM], 
2003). 

According to mapping by CALM (2003), now incorporated into the DEC, the Mid West region is located in 
the zone with annual average rainfall of 400-600 mm, and contains some known locations of dieback. 
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4.7.2 Project Area 

The long-term average annual rainfall for the region is 504.3 mm, and data over the last seven years 
range from a minimum of 307 mm in 2007 to a maximum of 489 mm in 2003. This indicates that the 
project area may be susceptible to dieback, but would likely be marginal to the survival of the P. 
cinnamomi pathogen. It would therefore be expected that the disease expression throughout the majority 
of the project area would be episodic rather than progressive disease expression observed in areas of 
higher rainfall. This expression may be impacted by localised conditions, such as water gaining sites or 
areas with a higher water table. 

A dieback assessment was conducted by Glevan in December 2007. The assessment found three 
discrete dieback infestations located north of Rocky Springs Road within the project area and infestation 
symptoms were also noted adjacent to the project area (Figure 4-13). 

Glevan's report is provided as Appendix L. 

Community 72 Ferricrete Floristic Community or the Rocky Springs Ferricrete Community, located 
adjacent to the study area was previously assessed in 2002 and 2006, and no dieback disease symptoms 
were noted in the area. 

4.8 	Vertebrate Fauna 

4.8.1 	Regional Setting 

The Mount Lesueur-Eneabba region is considered a National Biodiversity Hotspot as it supports a large 
number of distinct, species-rich and endemic communities (DEWHA, 2008). 

A range of fauna surveys have been conducted previously throughout the region, which include the 
foHowing locations: 

Marchagee Nature Reserve; 

Badgingarra Nature Reserve; 

South Eneabba Nature Reserve; 

Marchagee Track; 

The LesueurArea; 

The Leeman Area; and 

RGC/lluka areas. 

Based on previous records and species distributions, 210 species could potentially occur in the region. 
These comprise 18 native and six introduced mammal species, 116 bird species, 61 reptile species and 
nine amphibian species (Appendix M). 

4.8.2 	Project Area 

Two vertebrate fauna surveys have been conducted by ecologia Environment (ecologia) to provide an 
assessment of the vertebrate fauna assemblage and fauna habitats within, and adjacent to, the project 
area. These surveys comprised a Level 2 survey in Spring 2007, and a Level 1 survey in Autumn 2008, in 
accordance with EPA Guidance Statement No. 56 - Terrestrial Fauna Surveys for Environmental Impact 
Assessment (EPA, 2004b) and the principles set out in EPA Position Statement No. 3 - Terrestrial 
Biological Surveys as an Element of Biodiversity Protection in Western Australia (EPA, 2003a). The 
results and conclusions of the ecologia surveys are summarised in this section, with further details 
provided in Appendix M. Vertebrate fauna survey locations are shown in Figure 4-14. 
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The surveys recorded: 

11 native mammal species. 

4 introduced mammal species. 

31 bird species, of which three are of conservation significance. 

22 reptile species, of which one is of conservation significance. 

Three amphibian species. 

Native Mammals 

Eleven species of native mammal were recorded during the survey, comprising three dasyurids 
(Sminthopsis crassicaudata, S. dolichura and S. granulipes), two macropods (Macropus robustus and 
M. fuliginosus), three bats (Chalinolobus gouldii, Nyctophilus geoffroyi and Vespadelus regulus), one 
rodent (Pseudomys albocinereus), the Honey Possum (Tarsipes rostratus) and the Echidna 
(Tachyglossus aculeatus). No mammal species of conservation significance were recorded during the 
surveys. 

Introduced Mammals 

Four introduced mammal species were recorded within the Project Area. These were the fox 
(Vulpes vulpes), cat (Fe/is catus), rabbit (Oryctolagus cuniculus) and house mouse (Mus musculus). 

Birds 

Thirty-one bird species were recorded within or adjacent to the project area, including three species of 
conservation significance. These were Carnaby's Black-Cockatoo (Calyptorhynchus latirostris), Rainbow 
Bee-eater (Merops ornatus) and Rufous Fieldwren (Calamanthu.s campestris montanellus, western 
wheatbelt population). The conservation significant fauna species are described in more detail below. 

Carnaby's Black-Cockatoo (Calyptorhynchus latirostris) is listed as Endangered under the EPBC Act 
and as a Schedule 1 species under the Wildlife Conseivation Act 1950 (Plate 4-1). This species has been 
recorded in previous studies in the region, and is known to inhabit proteaceous scrubs and heaths, 
eucalypt and pine forests. They mainly feed in shrubland, foraging on seeding proteaceous species, and 
breed in eucalypt trees. 

It is estimated that the total wild population has declined by 50% in the past 45 years and is now likely to 
be approximately 40,000. Factors contributing to the decline in numbers include habitat fragmentation, 
clearing of heathland surrounding breeding sites, poaching of eggs and young, and invasive species such 
as the Galah and the Western Long-billed Corella, which compete for nest hollows. 

Carnaby's Black-Cockatoo was recorded in the South Eneabba Nature Reserve (SENR) once during the 
Spring 2007 survey, while 26 individuals were seen feeding on Banksia sp. in the SENR during the 
Autumn 2008 survey. As the vegetation in the SENR is similar to the adjacent natural vegetation of the 
project area, Carnaby's Black-Cockatoos are likely to use both areas for feeding. Therefore Carnaby's 
Black-Cockatoos are likely to be seasonal but regular visitors to the project area, feeding in remnant 
native vegetation after moving from inland breeding areas (such as Three Springs and Carnamah) to non-
breeding, feeding areas closer to the coast. 

Surveys for Carnaby's Black-Cockatoo have also been carried out by Johnstone and Kirkby (2007, 2008) 
in the Eneabba Region for Iluka Resources. They found no evidence of breeding or any suitable 
breeding habitat in the Eneabba region. The Carnaby's Black-Cockatoos that were recorded were non-
breeding autumn-winter visitors. A flock of 300-350 birds was found to remain in the region for the entire 
autumn-winter period. The birds have been found to forage in both native vegetation and farmland. The 
report detailing the results and conclusions of the Johnstone and Kirkby surveys are provided in 
Appendix Ml. 
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The Rainbow Bee-eater (Merops ornatus) is listed as Migratory under the EPBC Act (Plate 4-1). This 
species has been recorded from multiple surveys in the Eneabba region, and is generally common in the 
region. 

This species migrates within Australia and up to Indonesia and Papua New Guinea, and is found almost 
anywhere suitable for obtaining insects. Breeding occurs in both Papua New Guinea and Australia 
between the months of October and December. The nests are burrows which are dug, usually at a slight 
angle, on flat ground, sandy banks or cuttings, and often at the margins of roads or tracks. 

It is expected that the individuals recorded during the surveys of the project area are breeding visitors, 
due to the timing of the survey and the sandy soil types of the region that are suitable for nest burrows. 

The Rufous Fieldwren (Calaman thus campestris montanellus), western wheatbelt population is listed as 
a Priority 4 species on DEC's Declared Threatened and Priority Fauna List (Plate 4-1). 

The western wheatbelt subspecies of the Rufous Fieldwren prefers heath and low shrubland on 
sandplains, lateritic ridges and saltmarsh or samphire, with or without emergent trees. This species 
breeds between July and October in ground-level globular dome shaped nests. This species of Rufous 
Fieldwren was once widespread across most of the south-west of WA, but is now restricted to remnant 
vegetation due to clearing. 

The Rufous Fieldwren was recorded in kwongan heath in two southern areas of the project area, and in 
the SENR. It is expected that the individuals recorded are post-breeding residents occupying territories in 
the remnant vegetation. 

Reptiles 

Twenty-two reptile species were recorded during the surveys, including a single record of one species of 
conservation significance - the Black-striped Snake (Neelaps calonotos). This species is listed as Priority 
3 by the DEC and has previously been recorded between Mandurah and Lancelin, with a single specimen 
recorded from Port Denison (70 km south of Geraldton). Therefore, this record is approximately 200 km 
from the nearest previous record. 

This species is rarely seen, and its preferred habitat comprises dunes and sandplains vegetated with 
heaths and eucalypt/banksia woodlands. This snake is locally abundant on the Swan Coastal Plain but is 
considered threatened due to the continued clearance of banksia woodlands near Perth. 

The Black-striped Snake was located east of the project area, outside of the SENR. It is expected to 
occur throughout the heathy sandplains surrounding the project areas. 

Amphibians 

Three frog species were recorded within the project area. These were the Western Spotted Frog 
(Heleioporus albopunctatus), the Moaning Frog (Heleioporus eyrei) and the Turtle Frog 
(Myobatrachus gouldii). These species are all common on the sandplains within the Lesueur sandplain 
subregion. 
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Plate 4-1 	Definitions of Conservation Value Categories 

Categories under the Environment Protection and Biodiversity Conservation Act. 
Endangered - The species is likely to become extinct unless the circumstances and factors threatening its abundance, survival or evolutionary 
development cease to operate, or its numbers have been reduced to such a critical level, or its habitats have been so drastically reduced, that it is in 
immediate danger of extinction. 
Vulnerable - Within the next 25 years, the species is likely to become endangered unless the circumstances and factors threatening its abundance, 
survival or evolutionary development cease to operate. 
Migratory - Species are defined as migratory if they are listed in an international agreement approved by the Commonwealth Environment Minister, 
including: 

the Bonn Convention (Convention on the Conservation of Migratory Species of Wild Animals) for which Australia is a range state; 
the Agreement between the Government of Australia and the Government of the Peoples Republic of China for the Protection of Migratory 

Birds and their Environment (CAMBA): or 
the Agreement between the Government of Japan and the Government of Australia for the Protection of Migratory Birds and Birds in 

Danger of Extinction and their Environment (JAMBA). 

Schedules under the Wildlife Conservation Act 1950 
Schedule 1 - Fauna which are Rare or likely to become extinct, are declared to be fauna that is in need of special protection. 
Schedule 2 - Fauna which are presumed extinct are declared to be fauna that is in need of special protection. 
Schedule 3 - Birds which are subject to an agreement between the governments of Australia and Japan relating to the protection of migratory birds and 
birds in danger of extinction are declared to be fauna that is in need of special protection. 
Schedule 4 - Declared to be fauna that is in need of special protection, otherwise than for the reasons mentioned above. 

Definition of DEC Priority Codes 
Priority 1 - Taxa with few, poorly known popula lions on threatened lands. 
Taxa which are known from few specimens or sight records from one or a few localities, on lands not managed for conservation, e.g. agricultural or 
pastoral lands, urban areas, active mineral leases. The taxon needs urgent survey and evaluation of conservation status before consideration can be 
given to declaration as threatened fauna. 
Priority 2 - Taxa with few, poorly known populations on conservation lands. 
Taxa which are known from few specimens or sight records from one or a few localities, on lands not under immediate threat of habitat destruction or 
degradation, e.g. national parks, conservation parks, nature reserves, State forest, vacant crown land, water reserves, etc. The taxon needs urgent 
survey and evaluation of conservation status before consideration can be given to declaration as threatened fauna. 
Priority 3 - Taxa with several, poorly known populations, some on conservation lands. 
Taxa which are known from few specimens or sight records from several localities, some of which are on lands not under immediate threat of habitat 
destruction or degradation. The taxon needs urgent survey and evaluation of conservation status before consideration can be given to declaration as 
threatened fauna. 
Priority 4 - Taxa in need of monitoring. 
Taxa which are considered to have been adequately surveyed, or for which sufficient knowledge is available, and which are considered not currently 
threatened or in need of special protection, but could it present circumstances change. These taxa are usually represented on conservation lands. 
Priority 5 - Taxa in need of monitoring 
Taxa which are not considered threatened but are subject to a specific conservation program, the cessation of which would result in the species 
becoming threatened within five years. 

Potentially Occurring Fauna 

Desktop studies conducted prior to the surveys identified an additional 12 species of conservation 
significance which may occur in the project area, but were not recorded during the surveys. These 
comprise ten bird species and two reptile species, which are described in Table 4-9. 
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Table 4-9 	Potentially Occurring Fauna 

Common Scientific Name Conservation Description 
Name  Significance  

Australian Ardeotis austra/is DEC Priority 4 Australian Bustards are large nomadic birds that utilise a number of open habitats, including heathlands in the south of 
Bustard WA. There are no recent records of the Australian Bustard from Eneabba; however, there are a number of historical 

records in the region. It is possible that the species could use the open vegetation, particularly the cleared agricultural 
land and regenerating heath, within the project area and the adjacent SENR. 

White-browed Pomatostomus DEC Priority 4 This species is most often found in thickets of mulga, waffle and acacia as well as uncleared road verges in farmlands, 
Babbler superciliosus and more than 50% of its former habitat has been cleared for agriculture. The White-browed Babbler has been 

ashbyi - western previously recorded in the region. No suitable habitat was identified within the project area, although vegetation with 
wheatbelt sufficient structural complexity was observed nearby. 
subspecies  

Crested Bellbird Oreoica gutturalis DEC Priority 4 The Crested Bellbird is listed as a conservation significant species due to the contraction of its current range to less 
than 50% of its past distribution. Crested Bellbirds have frequently been recorded in the region, and in the Eneabba 
area occur on open banksia scrubs and heathland. Crested Bellbirds are likely to occur in the few parts of the project 
area that have adequate trees and shrubs, and are less likely to occur in very open, largely treeless areas and in 
SENR. 

Brush Phaps elegans DEC Priority 4 Formerly widespread across the south-west of WA, the Brush Bronzewing is now locally extinct across much of this 
Bronzewing range. This species prefers dense shrublands with significant vertical vegetation structure and access to water, which 

is not found within the project area. However, records exist of Brush Bronzewings in the nearby Iluka mine site and 
Southern Beekeepers Reserve. 

Hooded Plover Charadrius DEC Priority 4 Hooded Plovers are restricted to coastal areas, estuaries and salt lakes and were recorded at Eneabba in 2006. 
rubricollis However, they are not expected to occur within the project area due to a lack of suitable habitat. 

Fork-tailed Swift Apus pacificus EPBC Act Migratory Fork-tailed Swifts are a migratory species that spends winter in Australia after breeding in Mongolia and China. Fork- 
tailed Swifts have previously been recorded from the Lesueur area and are attracted to thunderstorms. Due to the 
aerial lifestyle and migratory nature of this species, it is expected to be an infrequent visitor and would not directly 
utilise the fauna habitats of the project area. 
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Table 4-9 	Potentially Occurring Fauna (continued) 

Common Scientific Name Conservation Description 
Name  Significance  

Peregrine Falco peregrinus Wildlife Conservation The Peregrine Falcon breeds on all continents except Antarctica. Australia is considered one of the strongholds of the 
Falcon Act 1950 Schedule 4 species, as numbers have declined in many other parts of the world. Peregrine Falcons commonly prefer cliffs along 

the coast, rivers, ranges, wooded watercourses and lakes, and will nest primarily on cliff ledges, granite outcrops and 
in quarries. Peregrine Falcons have been recorded in the region. No potential breeding sites are present in or near the 
project area but the species may utilise the project area for foraging. 

Eastern Great Ardea a/ba EPBC Migratory The Eastern Great Egret are most commonly found in both fresh and saline shallow waters neither of which are found 
Egret in the project area. This species has been recorded in the region, but due to a lack of suitable habitat it is unlikely to be 

present in the project area. 

White-bellied Haliaeetus 
EPBC Act M rato The White-bellied Sea Eagle is a large bird of prey that is found near coastal areas around Australia and in the lower 

Sea-Eagle leucogaster and middle reaches of large rivers in the Kimberley region. The species have not been recorded near the project area 
and it is very unlikely that they would move inland from the coast 

Cattle Egret Ardea ibis 
EPBC Act Migratory i The Cattle Egret s native to parts of Asia, Africa and Europe, though has dispersed and colonised other continents 

including Australia. The Cattle Egret is an irregular visitor to wetlands and pastures in Western Australia. 

Woma Aspidites ramsayi Wildlife Conservation The Woma python is a moderately large snake that prefers woodlands, heaths and shrublands on sandplains. Several 
(south-west Act 1950 Schedule 4; populations have been identified across Australia, including the south-west population, which has a range that covers 
population) DEC Priority 1 the project area. However, this population has not been recorded since 1989. Clearing of much of its natural habitat 

and predation by foxes and cats has resulted in a major population decline. Suitable habitat in the form of heath on 
sand plains is present within the project area, but due to its scarcity and the prevalence of introduced predators in the 
project area, it is unlikely to be present. 

Gilled Slender Cyc/odomorphus Wildlife Conservation The Gilled Slender Blue-tongue is a large skink found in semi-arid shrublands in an area between the Murchison and 
Blue-tongue branchialis Act 1950 Schedule 1; Irwin Rivers. This species has also previously been recorded in the area. Due to the close proximity of these records 

DEC Vulnerable and the suitable habitat in the project area, it is likely that the Gilled Slender Blue-tongue could potentially occur. 
However, if a population is present, it is likely this would have experienced a large population decline due to the large- 

______________  scale burn in 2005. 

Source: ecologia (2008) 
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Habitats of Significance 

Approximately half of the project area contains remnant native vegetation, while the other half is disturbed 
land considered to be of little value as fauna habitat. No particularly significant individual habitat was 
located within the project area. 

4.9 Invertebrate and Short Range Endemic Fauna 

	

4.9.1 	Background 

Short Range Endemic (SRE) fauna are species that exhibit tight local range restrictions due to a number 
of habitat and physiological factors. Such factors that limit the species' range might include life history, 
physiology, habitat requirements and availability, biotic and abiotic interactions, historical conditions and 
the ability and opportunity to disperse. SREs typically refer to species with distributions up to 10,000 km2, 
SRE invertebrates are more common than SRE vertebrates because of their small size and often 
socialised behaviour. Due to these poor dispersal capabilities and their preference for specific or 
specialised environmental characteristics, SREs are sensitive to changes in their environment. 

ecologia was commissioned to undertake a desktop review of short range endemism in WA as well as 
field surveys of the site. This section reveals the findings of these surveys. 

	

4.9.2 	Regional Setting 

The project area and SRE study area are located within the Lesueur Sandplains Bioregion which is one of 
85 Interim Biogeographical Regionalisation for Australia (IBRA). These bioregions are classified on the 
basis of climate, geology, landforms, vegetation and fauna. Approximately 73% of the Lesueur 
Sandplains are cleared for pastoral land use or other activities such as mining. There is little survey data 
available for this region and very little is known of the SRE invertebrate species within the area. 

A number of habitats in Australia are known to contain SREs because they are surrounded by geographic 
barriers such as islands, mountains, aquifers and caves. However, in the Lesueur Sandplains, there are 
no such geographic barriers, however, the naturally occurring presence of highly unique, endemic floristic 
communities that are known to the area may have also given rise to a highly heterogeneous invertebrate 
composition within groups known to include SRE fauna. 

A desktop study by ecologia (2008) indicates that in Western Australia, SREs are relictual species which 
tend to occur in fragmented populations from lineages dating to historically wetter periods such as the 
Miocene (25 - 13 million years ago). This fragmentation has developed with further aridification since the 
Miocene. Relictual species are now generally found in habitats characterised by permanent moisture and 
shade, whether it is induced by topography or coastal proximity, freshwater courses, caves or 
microhabitats associated with key geographic and vegetation features. 

Reliable taxonomic evaluation of these species has begun only relatively recently and thus the availability 
of literature relevant to SREs is still scarce. Currently recognised WA SRE invertebrate groups include 
but are not limited to: 

Trap-door spiders (Mygalomorphae); 

Scorpions (Scorpiones: Urodacus spp.); 

Pseudoscorpions (Pseudoscorpiones); 

Millipedes (Diplopoda); 

Land Snails (Mollusca); 

Isopods (Isopoda); 

Worms (Megascolecidae); 
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Schizomids (Schizomida); 

Freshwater Crayfish (Engaewa spp.); and 

Centipedes (Chilopoda). 

4.9.3 	Project Area 

Two surveys by ecologia have been used to gather the information presented in this PER (Appendix N). 
The first survey was carried out between April and May 2008 and covered the CWC mine footprint as well 
as the adjacent Power Station footprint. A total of 20 sites were sampled during this period using 
conventional trapping and foraging techniques. Specific areas were targeted which covered a range of 
habitats. Species found were collected and subsequently sent to the laboratory for specialised 
identification. 

A follow-up foraging survey was then undertaken at a later stage in the season (27-30 September 2008) 
which was designed to confirm some of the conclusions derived from the first visit. The site surveys 
trapped flightless arthropods representing five Arthropod orders from 12 of the 20 trap and foraging sites, 
three of which are in areas currently planned for development (AVOI, AV05, AV09) and two sites are 
adjacent to development areas (AV3 and AV4). These sites are associated with development of the CWC 
Project. 

Of the species collected, three species are of conservation significance were collected. These were an 
undescribed species of scorpion from the Urodacus genus, an unknown species of Bothryembrion snail 
and an unknown species of millipede from the Antichiropus genus. 

The 31 sample sites are shown in Appendix N. Figure 4-14 presents the 22 locations where the samples 
returned positive identifications. The findings are summarised in Table 4-10. 

Table 4-10 shows that all SRE species found within the project area were also found outside of the 
project area. 

The Syncarida, Bathynellidae sp. 1 discussed in Section 4.10.2 is also defined to be a SRE. Refer to 
Section 4.10.2 for further discussion. 

Table 4-10 	Invertebrate Survey Results 

Specimens Collected Quantity of Sites 

Within footprint External to footprint 

Arachnids Trap-door spiders - Sub-order 
Mygalomorphae, Family Actinopodidae, 
actinopodid species, genus Missulena) 
(SRE status unknown)  

X X 

Family Barychelidae (SRE status unknown) X X 

Family ldiopidae (SRE status unknown) X X 

Family Nemesiidae (SRE status unknown) X X 
Scorpions Urodacus species (known SRE) X X 

Pseudoscorpions Family Chthonidae (not known to be SREs) X - 

Family Olpiidae (SRE status unknown) X X 
Millipedes (Diplopoda) Order Polydesmida, Family 

Paradoxosomatidae, Antichiropius species 
(high probability of having SRE status)  

X X 

Phylum Mollusca Stylommatophora, Genus Bothriembnjon 
(considered to have SRE status)  

- X 

Note: Bold text denotes taxa of interest. 	 Source: ecologia (2008) 
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4.10 Subterranean Fauna 

	

4.10.1 	Regional Setting 

Subterranean fauna is a general term used to describe several categories of fauna associated with 
range of underground habitats. The main categories are stygofauna and troglofauna. 

The term stygofauna is commonly used to refer to aquatic subterranean fauna or those species restricted 
to groundwater with morphological adaptations for subterranean life (Hancock et al. 2005). The term 
troglofauna is commonly used to refer to cave-dwelling subterranean fauna. 

Groundwater sampling in the last decade has revealed stygofauna to be widespread and to occur in a 
range of hydrogeological environments. It is known that stygofauna have been recorded in the Eneabba 
region. Records from the Western Australian Museum (WAM) indicate that copepods and syncarids have 
been found in groundwater underlain by Tamala Limestone (De Laurentiis et al. 2001). 

Troglofauna are found in geologic/geomorphic environments with air-filled subsurface cavities that are 
humid and dark. A critical habitat requirement for troglobitic species is the maintenance of a high relative 
humidity. The nature and structure of cavity development is important in determining potential habitat for 
troglofauna. Open cavities or partially filled cavities may provide a habitable space for troglofauna. 
However, cavities completely filled with sediment, or cavity systems regularly and completely saturated 
with water are unlikely to be suitable habitat for troglofauna (Subterranean Ecology Scientific 
Environmental Services [Subterranean Ecology], 2007). 

In the Perth Basin, troglofauna have been recorded predominantly from caves in karstified limestones, 
namely the Tamala Limestone which is found in Eneabba, Jurien and Yanchep. Beyond karst areas, 
there has been relatively little sampling effort, so there is limited knowledge about the occurrence of 
troglofauna in non-karstic environments. More recently, troglofauna have also been documented from 
pisolitic mesa formations (Biota Environmental Sciences 2006), alluvium and caicrete (Harvey and 
Edward 2007), Archaean rocks (Subterranean Ecology unpublished data) in the Pilbara, as well as the 
unsaturated zone of calcretes in the Yilgarn (W. Humphreys pers. comm.). 

	

4.10.2 	Project Area 

Stygo fauna 

Rockwater conducted two stygofauna surveys between January 2007 and March 2008 from 58 bores 
over two seasons. These surveys were designed to cover the project area for both the Coolimba Power 
project and the CWC Project. The reports on these surveys are presented as Appendix 0. The following 
section outlines the findings of these surveys. 

The surveys comprised sampling sites both within and outside the project area, and were undertaken in 
accordance with the EPA Guidance Statement No. 54 - Consideration of Subterranean Fauna in 
Groundwater and Caves during Environmental Impact Assessment in Western Australia (EPA 2003b). 
The surveys comprised: 

Initial surveys in February and May 2007. Fifteen bores were sampled in February, including six 
pastoral bores, three disused production bores and three pairs of deep piezometers. in May 2007, a 
total of 31 bores were sampled which included most of the bores sampled during February 2007 plus 
CWC's water monitoring bores installed 6 months earlier. 

A second set of surveys were conducted in February and March 2008. The 2008 surveys included 
regional bores within approximately 10 km of the Project (including 29 bores from surrounding farms, 
LLNR and SENR), in addition to one pastoral bore which had yielded an undescribed bathynellid 
syncarid during the 2007 survey. 
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Samples were taken from both the superficial aquifer and sedimentary rocks of the underlying CCM, with 
a total of 96 samples collected during the 2007 and 2008 surveys. The location of sites sampled during 
the 2007 and 2008 stygofauna sampling programme are presented in Figure 4-15. 

The survey results are summarised below: 

Stygobitic taxa, (stygofauna) - There was only one known stygobitic taxon recorded by the 
investigation; the undescribed Syncarida, Bathynellidae sp. 1. This taxon was recovered from a 
pastoral bore within the mine footprint and from the shallow superficial aquifer. This species is 
classed as a SRE, meaning that it is restricted to an area that satisfies its key habitat characteristics. 

No stygofauna was recovered from the bores known to access the deeper CCM formation. 

All other species found were not classed as stygofauna. 

The 45 samples collected from 31 bores in the 2007 surveys yielded six aquatic invertebrate taxa 
including Crustacea (Copepoda, Ostracoda, Syncarida), Acariformes (Prostigmata), Diptera 
(Muscidae) and Nematoda. 

The 51 samples collected from 30 bores in the 2008 surveys yielded six aquatic groups including the 
Oligochaeta, Syncarida and Nematoda recovered during the 2007 survey, plus Oligochaeta (two 
additional taxa), Platyhelminthes, Ceratopogonidae, Chironomidae and Amphipoda. 

Fourteen aquatic invertebrate taxa were recorded over the 2007 and 2008 surveys; five of these taxa 
(36%) were not confined to the groundwater environment (stygophiles) and three (21%) are 
considered stygoxenes (aquatic larvae of terrestrial insects). Five taxa (36%) cannot currently be 
assessed as their dependence on groundwater is unclear due to limitations in taxonomy for these 
groups (Oligochaeta, Nematoda and Platyhelminthes). 

Given the sampling intensity employed for the investigation, the aquifers of the project area are not 
considered to contain a diverse stygobitic fauna. The groundwater taxa are of less concern from a 
conservation perspective. The taxonomy of the Nematoda and Oligochaeta are too poorly described to 
assess their conservation status or degree of groundwater dependence. However, groundwater 
Oligochaeta generally have widespread distributions (Rockwater 2008b). 

Troglo fauna 

Subterranean Ecology (2007) conducted a desktop assessment to identify the likelihood of prospective 
troglofauna habitat in the project area. The project area geology is typical of the regional geology and 
comprises sand overlying the CCM Member of the Cockleshell Gully Formation. The sand, composed of 
fine to silt sized particles, is believed to be less than 10 m thick and overlies interbedded to interlaminated 
sandstone and siltstone, claystone and coal seams (URS 2006a). The upper strata typically become less 
weathered with increasing depth below ground level. The sandstone is generally fine grained and tends to 
be more weathered than the siltstone. 

The geomorphic setting for the project area is the Eneabba Plain, a low lying area between the 
Spearwood Dune System and the Gingin Scarp (Mory 1994). Winter flowing streams on the Eneabba 
Plain drain westwards into a series of seasonally inundated lakes developed on the flank margin of the 
Spearwood Dune System which is located between 5 km and 12 km to the west of the project area. The 
Spearwood Dune System comprises Tamala Limestone which is karstified and contains cave systems 
developed in association with the westward flowing streams and flank margin wetlands (Subterranean 
Ecology 2007). 

Based on the results of the desktop assessment, the potential for the presence of troglofauna within the 
project area is dependant upon the presence of suitable habitat determined by the geology and 
geomorphology, especially the likelihood of open air-filled cavities developed above the water table. 
Suitable subsurface cavities for troglofauna habitat are unlikely to be developed in unconsolidated fine 
sands like that present in the project area above the water table. While subsurface cavities may develop 
by piping processes in unconsolidated sediments, such cavities are typically short-lived and of highly 
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localised extent, and thus unlikely to provide suitable long-term habitat for troglofauna (Subterranean 
Ecology 2007). Subterranean Ecology stated that troglofauna are unknown from unconsolidated fine 
sands in Australia and at present have not been described from this type of substrate anywhere in the 
world. However, outside the project area significant troglofauna communities are present in the karst 
system developed within the Tamala Limestone within 20 km to the west of the project area 
(Subterranean Ecology 2007). 

4.11 Groundwater Dependent Ecosystems 

	

4.11.1 	Regional Setting 

A Groundwater Dependent Ecosystem (GDE) is a natural ecosystem that requires access to groundwater 
to meet some or all of its water requirements so as to maintain their communities or species, ecological 
processes and ecosystem services (Resource & Environmental Management Pty Ltd [REM], 2007a). 

Figure 4-17 shows the potential GDE's that are listed by DoE (2005) as being present in the region of, or 
surrounding the project area. DoE (2005) lists approximately 100 potential GDE's in the North Perth basin 
that was developed based on a list of criteria including depth to groundwater of less than 20 m and 
existence of perennial vegetation. 

The listed potential GDE's include; Lake Logue, Lake Indoon, Bindoon/ Erindoon Creek and Rocky 
Springs. The stygofauna Syncarida, Bathynellidae sp. 1 that was located during surveys (refer Section 
4.10.2) is also a potential GDE. 

	

4.11.2 	Project Area 

As part of the flora and vegetation surveys conducted by Mattiske (see Section 4.6), an assessment was 
conducted to determine the potential for any of the vegetation types or plant species in or near the project 
area to be dependent on groundwater for survival. The findings of this assessment are presented in 
Appendix K and discussed below. 

The heath and scrub communities (H2, H3 and Ti) that dominate the vegetation of the survey area are 
largely characterised by shallow-rooted species or shrubs that are primarily reliant on the soil moisture 
levels being maintained from rainfall events. A high proportion of the plant species in the survey area are 
annual and perennial herbs and shrub species that are unlikely to be dependent on soil moisture from 
deeper sources and groundwater. Two vegetation types may have a larger dependence on groundwater, 
but it is considered that there is a low probability that these would be GDE's. These plant communities 
are: 

T4 - Thicket or Scrub of Melaleuca rhaphiophylla and Melaleuca lanceolata over sedges and rushes 
on low-lying sandy barns. This vegetation type was recorded in the northern part of the proposed 
project area and will be cleared as part of the mining operations. It was also recorded outside of the 
project area in the south-eastern part of the LLNR. The T4 community, which is dominated by 
Melaleuca species may have a facultative dependence on groundwater (Murray et al. 2003), but it is 
likely that recharge of soil moisture during rainfall events will be an important source of water. 
Melaleuca spp. have a mixture of deep roots and shallower lateral roots so these species should be 
able to access soil moisture in the unsaturated layer above the groundwater table. 

E3 - Woodland and Open Woodland of Eucalyptus camaldulensis var. obtusa over Melaleuca 
viminea subsp. viminea, Acacia saligna, Melaleuca lateriflora subsp. acutifolia and Macrozamia 
fraseri on sandy loam. This plant community was recorded in the southern part of the survey area 
and outside of the project area. It is considered that paperbark swamps (Melaleuca spp.) and River 
Red Gums (Eucalyptus camaldulensis) probably exhibit facultative dependence on groundwater 
(Murray et al. 2003), which means that the presence or absence of groundwater is not critical to the 
presence of species within an ecosystem but that factors such as landscape position more strongly 
influence the sources of water used by the species (REM 2007). It is possibly that this plant 
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community is accessing perched water to some extent, and that it may be impacted by groundwater 
drawdown associated with mining operations (see Section 7.4). 

The heath and scrub communities that dominate the vegetation of the project area also dominate the 
south-eastern corner of the LLNR. The Eucalyptus camaldulensis var. obtusa woodlands around Lake 
Indoon have already been subjected to various periods of drought and despite some stress in the trees 
have survived these periods. 

It is unlikely that the Rocky Springs Ferricrete TEC is groundwater dependent. There is a high proportion 
of plant root systems in the upper 30 to 40cm of the surface and an absence of deep tap rooted species, 
which suggests that the majority of the plant species within this community are reliant on soil moisture 
from rainfall events. This proposition was discussed with D.C. Blandford & Associates, who conducted 
the soil survey of the proposed project area. After reviewing the soil profiles in nearby areas, it was 
determined that the plants would be largely reliant on the soil moisture in the sandy and sandy-clay 
environments and that the flora and vegetation within the Rocky Springs Ferricrete TEC was unlikely to 
be dependent on groundwater for survival. 

Refer to discussion in Section 7-4 for further details on GDE's. 

4.12 Conservation Estate 

	

4.12.1 	Regional Setting 

The Midwest Region has a large area of conservation estate in national parks and nature reserves. These 
are shown in Figure 4-17 and include: 

South Eneabba Nature Reserve; 

Lake Logue Nature Reserve; 

Lesueur National Park; 

Beekeepers Nature Reserve; 

Coomallo Nature Reserve; 

Alexander Morrison National Park; and 

Tathra National Park. 

	

4.12.2 	Project Area 

The proposed project area is located adjacent to the following reserves: 

South Eneabba Nature Reserve; 

Lake Indoon Reserve; and 

Lake Logue Nature Reserve. 

The following information on these reserves is from the Australian Heritage Database. 

The SENR comprises two adjoining nature reserves that cover approximately 6,192 ha. The reserves are 
located to the east of the proposed project area and were included in the Register of the National Estate 
in 1978. The reserves contain kwongan vegetation representative of the western coastal heathlands of 
south-west Australia. The vegetation in the reserves exhibits very high floristic richness and very high 
floristic variability with around 500 species known to occur in the area. The vegetation contains a high 
proportion of endemic species, with about 25% of species being restricted to the kwongan of the southern 
part of the Irwin Botanical District. Some species are known to have a very restricted range and are 
considered to be rare or endangered. 
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The reserves are located in one of two major centres of plant species richness in south-west Australia 
which are considered to be centres of diversification or refugial sites for kwongan vegetation. The area is 
considered to be of high phytogeographic importance for understanding the evolution of the kwongan and 
its component plant families and species. The reserves contain areas which have been rehabilitated after 
mining or used as sources of rehabilitation material, and which serve as reference sites in relation to post-
mining rehabilitation techniques. 

The Lake Indoon Reserve (LIR) is located to the northwest of the project area. It was gazetted as an A 
Class Reserve in 1966, and listed on the Register of the National Estate in 1978. Lake Indoon is a semi-
permanent slightly brackish lake with a white sandy beach and little vegetation along its shores. The lake 
is in the top 1% of wetlands of importance for numbers of some waterbirds, compared to 602 other 
wetlands surveyed in the south-west of Western Australia. It ranks as the second most important wetland 
for the Australian Pelican and ranks equal fourth for its importance to the Whiskered Tern. Lake Indoon 
supports two species of waterbird (the Wood Sandpiper Tringa glareola and the Greenshank Tringa 
nebularia) listed on both the Japan Australia Migratory Bird Agreement (JAMBA) and the China Australia 
Migratory Bird Agreement (CAMBA). 

The LLNR is located approximately 7 km south-southwest of Eneabba and to the northwest of the 
proposed project area. The reserve covers 4,886 ha surrounding Lake Logue and is listed on the 
Register of the National Estate due to its diverse flora, including the rare Banksia elegans for which the 
reserve is needed as a seed source area (DEWHA, 2008). The Lake Logue-Indoon System is also listed 
as a wetland of national significance. 

4.13 Noise 

4.13.1 	Regional Setting 

The Mid-West Region of Western Australia is typified by sporadic mining operations interspersed by 
pastoral activities and native vegetation. Given the large land holdings in the region, there are often great 
distances between noise sources and subsequent sensitive noise receptors. 

4.13.2 Project Area 

The project area is located approximately 15 km south south-west of Eneabba and approximately 4 km 
from the closest Iluka Mineral Sands mining operations. The closest residential receptor is approximately 
2 km south-west of the proposed site. SVT Consulting Engineers (SVT) conducted a noise impact 
assessment for the CWC Project, which is presented as Appendix P. As part of this study, background 
noise monitoring and subsequent noise modelling was conducted to determine the current noise levels 
experienced by the nearest residential receptor. The following section summarises that study. 

Existing Sources of Noise 

The Iluka mining operations at Eneabba and the traffic along the Brand Highway, approximately 6 km to 
the east are the two main background noise sources. However, given the distances between the 
proposed site and these sources, the background levels are generally very low. Figure 8-2a shows the 
site in relation to the noise receptors (all single dwelling farm residences), and the identified noise 
sources. 

Monitoring Results 

Continuous noise monitoring was conducted over a two-week period between 10 and 25 March 2008 at 
the closest residential receptor. During this time LA1, LA10 and LA90 noise levels were recorded at 15-
minute intervals. 

LAb refers to the noise level exceeded for 1% of the time; 

LA10 refers to the noise level exceeded for 10% of the time; and 
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LA90 refers to the noise level exceeded for 90% of the time. 

The LA90  noise level is applicable in this case for representing background noise levels. The monitoring 
data recorded at the closest residential receptor (R6) is outlined in Table 4-11. 

Table 4-11 	Background Noise Monitoring Levels at Closest Residential Receptor 

Period Assigned Average Standard Average Standard L90 of 

Level LAI 0 Deviation LAOO  dB(A) Deviation LA90  dB(A) 

dB(A) dB(A) in LA10  dB in LA90  dB 

Day(07:OOto 
45 49.9 10.7 38.5 11.6 22.5 19:00 hrs)  

Evening 
(19:00 to 40 44.8 10.8 35.1 9.4 21.5 
22:00 hrs)  

Night (22:00 
35 40.4 16.2 33.6 13.6 <20 

to 07:00) _____________  _____________  

All data n/a 1 	45.3 1 	13.8 1 	36.0 1 	12.3 1 <20 

Source: SVT 

To put these noise exposure levels into context, Table 4-12 provides a guide of noise levels and sources. 

Table 4-12 Typical Sounds and their Loudness 

Noise Level dB(A) Typical sources of these levels of noise 

75-80 Trucks passing in the street, chainsaw nearby, burglar alarm next door. 

65-70 Dog barking or leaf blower operating next door, rock concert on oval nearby 
light plane passing overhead. 

55-60 Highway traffic, lawnmower or electric drill operating next door, light aircraft in 
the distance 

45-50 Busy local traffic, strong wind in the trees, noisy air conditioner next door 

35-40 Distant suburban traffic, light wind in the trees, quiet air conditioner next door 

25-30 Rural area at night, light wind in the grass, far distant traffic 

Source: EPA Guidance Statement 33, May 2008 

The results show that background noise levels are very low, with applicable noise levels not exceeding 
38.5 dB. The relatively high standard deviation is due to wind generated noise. The first week of 
monitoring was characterised by calm weather conditions, but windier conditions experienced during the 
second week had a significant effect raising measured noise levels. 

4.14 	Air Quality 

4.14.1 	Regional Setting 

Existing industry in the local region is primarily related to sand mining activities and farming. There is no 
known air quality monitoring conducted in the region for the measurement of background levels of NO 
and SO2, however, Iluka monitor for PM10. 
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4.14.2 	Project Area 

The terrain surrounding the proposed CWC project area slopes gradually from the coastline up to a range 
of low hills that rise up to approximately 260 m above sea level (asl) approximately 10 km to the east of 
the Power Station and as high as 292m about 16 km to the north north-east. The terrain in the region is 
a mixture of relatively flat to mildly undulating ground. 

The proposed site and surrounding area is generally rural and sparse low woodland and mallee scrub 
land. The closest population centre is the town of Eneabba, located about 8 km to the northeast of the 
project area (Figure 1-1 and 1-2). Other sensitive receptors are shown on Figure 8-2a. 

Sensitive vegetation in the region includes the Tathra National Park to the northeast, the Lesueur 
National Park to the southwest, the Alexander Morrison National Park to the southeast, the SENR to the 
east and the LLNR to the north. There are various other areas of native wildflowers iconic to the region. 

Ambient air quality in the area is influenced by the Iluka heavy mineral sand mining operations located 
approximately 3 km's to the north and east of the project area. The main air quality concern in the area to 
date is dust from adjacent mineral sands operations. 

Katestone Environmental has undertaken an air quality impact assessment for the CWC Project. Ten 
isolated sensitive receptors (all single dwelling pastoral residences) and the township of Eneabba have 
been identified in the region (Figure 8-1a) and are discussed in Section 8.4. A copy of the Katestone 
report is provided as Appendix Q. 

Katestone's assessment included consideration of the inclusion of the available baseline dust monitoring 
information for the Eneabba region as a constant background to the modelled impacts from the CWC 
Project. This baseline information has been included in a cumulative assessment of the combined 
impacts of both proposals and is included in the results discussed in Section 8.4 and in Appendix Q. 

4.15 	Social Environment 

The social environment invariably focuses on the wider community. This existing social environment 
therefore examines the existing land use, demographics, economic stability and employment rates. 
These are chosen because they are key indicators of a society that are susceptible to changes through 
new developments. 

The CWC Project will be located in the Mid West Region of WA (as defined by the Department of Local 
Government and Regional Development), in the vicinity of the Eneabba townsite approximately 278 km 
north of Perth. For the sake of convenience, the geographical area being influenced by the Project is 
termed using its agricultural descriptor, being the 'West Midlands Sub-Region' or 'West Midlands' (see 
Department of Agriculture and Food website). The following information is a summary of the existing 
social environment presented in Appendix R. 

4.15.1 	Land use 

The Mid-West Region of Western Australia is recognised as an area rich in mineral sand deposits as well 
as supporting a variety of pastoral activities and tourism attractions. The area supports large livestock 
properties as well as crops for wheat, canola, lupins oats and wildflowers. The wildflower industry also 
attracts tourists, and wildflower tours are a common feature over spring. Tourism in terms of camping is 
also a feature of the area, as there are several nature reserves and natural lake systems in the wider area 
that attract visitors from further afield. 

Commercial activities in the area generally support these primary industries; agriculture, mining and 
tourism as well as a historically successful fishing industry from the region's coastal towns. 
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4.15.2 	Demographics 

The Mid-West Region (west midlands sub region) includes the three local government shires of 
Carnamah, Coorow and Dandaragan, and the four main towns of Eneabba, Leeman, Green Head and 
Jurien. 

Leeman 

Leeman is located on the coast approximately 25 km west of the project area (Figure 1-1). Leeman is 
considered by those living there as being predominantly a fishing village, well known for its crayfish and 
deep sea fishing. 

The township of Leeman has a population of just under 400 people (ABS 2006). Table 4-13 shows the 
breakdown of this population, based upon Place of Usual Residence'. Three % of the population are 
Indigenous (n=13). 

Table 4-13 Leeman Population at 2006 Census 

Statistic Males Females Persons 

Total persons 224 172 396 

Age groups:  

0-4 years 16 9 25 

5-14 years 37 16 53 

15-19 years 13 12 25 

20-24years 10 11 21 

25-34 years 24 27 51 

35-44 years 30 30 60 

45-54 years 45 28 73 

55-64 years 27 23 50 

65-74 years 14 9 23 

75-84 years 8 8 16 

85 years and over - - - 

Source: ABS 2006 

Table 4-14 sets out the employment rates for people who are 15 years and older, as at the 2006 census. 

Table 4-14 Employment Rates - Leeman 

Category 

Percentage of 

total labour 

force 

West 

Australian 

percentage 

Employed full time 57.5% 61.0% 

Employed part time 23.5% 28.4% 

Total percentage of people in the workforce in paid employment 81.0% 89.4% 

Unemployed 7.3% 3.8% 

Not in the labour force 37.7% (n = 120) 35.6% 

Source: ABS 2006 
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Leeman has an unemployment rate that is higher than the State average. This is not easily explained but 
may be due to a seasonal workforce in the Rock Lobster industry, as the census was completed in July 
2006 during the 'off-season'. 

As shown in Table 4-15, the mining sector and construction (37.9%) is the most important source of 
employment. This is because there are already a number of people resident in Leeman working at the 
existing mineral sands mine. Other categories of employment sectors that utilise the local labour force 
are agriculture, forestry and fishing (10.9%) and accommodation and food services (8.6%). 

Table 4-15 Leeman Employment by Industry Type 

Category Males Females Persons As % 

Agriculture, forestry and fishing 15 4 19 10.9% 

Mining 39 6 45 25.8% 

Manufacturing 3 - 3 1.7% 

Electricity, gas, water & waste services - - - - 

Construction 17 4 21 12.1% 

Wholesaletrade 3 - 3 1.7% 

Retail trade - 10 10 5.7% 

Accommodation & food services 3 12 15 8.6% 

Transport, postal & warehousing 7 3 10 5.7% 

Information media & telecommunications - - - - 

Professional, scientific & technical services 3 - 3 1.7% 

Administrative & support services - - - - 

Public administration & safety 5 5 10 5.7% 

Education & training - 12 12 6.9% 

Health care & social assistance - 5 5 2.8% 

Arts & recreation services - - - - 

Other services 9 3 12 6.9% 

Inadequately described/Not stated 6 - 6 3.8% 

Total 110 64 174 100% 

Source: ABS 2006 

According to the Shire of Coorow (2008) there are currently 20 small businesses in Leeman. 

Just over 60 per cent of dwellings (n=308) in Leeman are either owned outright or are being purchased. 
This compares to about 64 per cent across WA (ABS Quick Stats 2006), and is a slightly lower level of 
house ownership than in other small towns in the agricultural areas of WA [e.g. Coorow has 72% home 
ownership (ABS 2006 Quick Stats)]. 

Whist this suggests a relatively stable community committed to living in Leeman long-term, only 173 
(56%) of dwellings were occupied at the Census date (July 2006) which confirms the reported use of 
dwellings as holiday houses for people living inland, or rock lobster fishers who occupy them during the 
season (which occurs between November and June each year). Real Estate Agents report that some of 
the owners of these holiday homes do rent them out for short term rentals, but reserve them for their own 
use at peak holiday times. As such, securing long-term (more than 12 months) rental could be difficult. 

The average house price for Leeman for the period 31 March 2007 to 31 March 2008 was $429,000 with 
five houses selling during this period (RIEWA). There has been a 25.5% growth in the average price over 
the past five years. 
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The current statistics of the school are presented in Table 4-16. Since 2004 the enrolment numbers at 
Leeman Primary School have been steadily declining, from a total of 120 in 2004 to 58 in 2008. This 
school population is now less viable than previously according to Department of Education and Training. 

There is no ready explanation for this decline in the school population. Without direct inquiry, the data 
would suggest that people with school-aged children are moving away from the town to seek education in 
schools with a larger critical mass, and/or people are choosing not to move to Leeman if they have 
school-aged children. 

Table 4-16 	Profiles of Leeman Primary School 

Item 
Leeman Primary 

School 

Enrolment (2008) 58 

Indigenous %age 1.7% 

Administration staff 2 

Teaching staff 3 

Support staff 6 

Total Full Time Equivalents 7.2 

Source: Department of Education and Training (DET) - Schools Online website 

Leeman has had a total of nine reported crimes since April 2007. Five cases of assault were reported, 
and four incidents of burglary. January 2008 saw five crimes being reported, which was particularly high 
for Leeman. Since then there have been no further incidents (WA Police Service website). Overall, the 
town is safe with a very low level of infringement. 

Leeman offers reasonable health services for a town of its size. Jurien (45 km by bitumen road south) 
has a full-time General Practice operated by Gemini Pty Ltd (Gemini website). A doctor from the Jurien 
General Practice provides a service in Leeman every second Friday. A child health nurse visits Leeman 
once a fortnight, but this service is booking dependant. Like Jurien, Eneabba and Green Head, Leeman 
has an ambulance service which takes people to Dongara 24 hour accident and emergency (Department 
of Health website). 

Recreational facilities in the town of Leeman comprise of a town Community and Recreation Centre, 
library and oval. The oval is used by the local Football Club and junior T-Ball group. Other recreational 
groups in the town include the Leeman Basketball Association, Leeman Bowling Club and the Leeman 
Darts Club. 

Eneabba 

The town of Eneabba is located 278 km north of Perth and 15 km north of the project area in the Shire of 
Carnamah (Figure 1-1). 	Eneabba was originally established to support the new land' farming 
developments in the 1950s and 1960s as a small service town. It still fulfils that role but also houses 
some employees at Iluka's nearby mineral sands mine and contractors who provide services to the mine. 
Advice from Iluka is that they have 95 employees and 290 contractors working at the mine. Many of 
these are housed in Single Person Quarters at Banksia House and will not have been recorded by the 
Census as being at their Place of Usual Residence'. The mine constructed a number of houses in 
Eneabba and Leeman, but Iluka has been disposing of these to the private market in a controlled way for 
several years. 

The population at the time of the 2006 Census was just over 200 people (ABS 2006). The breakdown of 
this population is set out in Table 4-17, based upon 'Place of Usual Residence'. 
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Table 4-17 Eneabba Population at 2006 Census 

Statistic Males Females Persons 

Total persons 124 79 203 

Age groups:  

0-4 years 3 7 10 

5-14years 11 10 21 

15-19 years 8 8 

20-24 years 15 9 24 

25-34 years 15 6 21 

35-44 years 27 15 42 

45-54 years 18 16 34 

55-64 years 21 12 33 

65-74 years 3 3 6 

75-84 years 4 4 

85 years and over 0 0 0 

Source: ABS 2006 

Table 4-18 sets out the employment rates for people who are 15 years and older, as at the 2006 census. 
A high proportion of the labour force is in full time employment, being well above the WA average. There 
are no unemployed people in Eneabba. Clearly people who are unable to get employment in their area of 
skills either leave Eneabba, or do not come to the town initially. 

Table 4-18 Employment Rates - Eneabba 

Category 

Percentage of 

total labour 

force 

West 

Australian 

percentage 

Employed full time 83.1% 61.0% 

Employed part time 11.2% 28.4% 

Total percentage of people in the workforce in paid employment 94.3% 89.4% 

Unemployed nil 3.8% 

Not in the labour force 16.9% (n=29) 35.6% 

Labour force status not stated ri=32 - 

Source: ABS 2006 

Employment by industry type is shown in Table 4-19. Eneabba is in close proximity to Iluka's mine, and 
over 50 per cent of the work force in Eneabba works in the mining sector or in construction. The only 
other significant employment sector is in retail trade. Overall, the employment profile indicates the very 
limited array of services in this small town. 
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Table 4-19 Employment by Industry Type - Eneabba 

Category Males Females Persons As % 

Agriculture, forestry and fishing - - - - 

Mining 35 5 40 37.4% 

Manufacturing - - - - 

Electricity, gas, water & waste services - - - - 

Construction 23 6 29 27.2% 

Wholesale trade - - - - 

Retailtrade 3 8 11 10.2% 

Accommodation & food services 3 6 9 8.4% 

Transport, postal & warehousing - - - - 

Information media & telecommunications - - - - 

Professional, scientific & technical services - - - - 

Administrative & support services - - - - 

Public administration & safety - - - - 

Education & training - 3 3 2.8% 

Health care & social assistance 6 - 6 5.6% 

Arts & recreation services - - - - 

Other services 3 - 3 2.8% 

Inadequately described/Not stated 3 3 6 5.6% 

Total 76 31 107 100% 

Source: ABS 2006 

Eneabba's services comprise the general store, roadhouse, tavern, mechanical services and smash 
repairs. Emergency services include a volunteer ambulance service, a Silver Chain Nursing Post, the 
State Emergency Service, and the Bush Fire Brigade. The Sporting and Recreational Club has lawn 
bowling and darts, and is often open on a Friday night offering bar and meal facilities. 

As at the 2006 census, over 67 per cent of the 73 dwellings in Eneabba were either owned outright or 
were being purchased (ABS 2006 Census data). A total of 17 dwellings were being rented. The average 
house price for Eneabba for the period 31 March 2007 to 31 March 2008 was $165,000, however only 
two houses sold during this period (RIEWA). There has been a 49 per cent growth in the average price 
over the past five years. However, all of this growth occurred from 2007 when Iluka increased operations, 
this resulted in a large spike in house prices. 

Eneabba's primary school has 38 students, as seen in Table 4-20. This is small school with a relatively 
high number of staff. 
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Table 4-20 Profile of Eneabba Primary School 

Item 
Eneabba Primary 

School 

Enrolment (2008) 38* 

Indigenous %age 2.6% 

Administration staff 2 

Teaching staff 5 

Support staff 5 

Total FTEs 5.3 

Source: Department of Education and Training WA - Schools Online 

Although student numbers at Eneabba Primary school have stayed stable over the 5 year period between 
2004 and 2008 as shown in Table 4-21, this school population is barely viable according to Department of 
Education and Training standards. 

Table 4-21 	Student Numbers at Eneabba Primary School 

Category 2004 2005 2006 2007 2008 

Pre-compulsory 7 4 2 4 8 

Primary 30 22 32 31 28 

Total 1 	37 1 	26 1 	34 1 	25 1 	36* 

Source: Department of Education and Training WA - Schools Online 

* Note there is a discrepancy in the number of students, sourced from the Department of Education and Training - 
Schools Online website 

Students in high school years will need to either board away from home, or attend to Year 11 in 
Carnamah, and then board away from home. However, in looking at the demographics, it would seem 
that people will leave Eneabba when their children reach high school age. This is a common trend in 
many country towns. As support for this assertion, it is noted that Carnamah District High School has 
only 12 students enrolled in Year 11. 

GP services are available in Carnamah and Jurien, and on certain days, in Leeman. The nearest major 
medical centre for all the towns in the region is in Dongara. Eneabba does have an ambulance service 
which takes patients to the Dongara 24 hour accident and emergency part of the medical centre. 
Eneabba also has a Silver Chain Nursing Post, common in small towns, which means nurses are 
available for consultation during the weekdays. 

Eneabba is a safe town and the community has experienced little in the way of crime since April 2007. 
The major criminal disturbances in the community were three dwelling burglaries, reported in April, July 
and October 2007. One motor vehicle has been stolen in 2008. Graffiti and robbery have not been an 
issue for residents in the past 12 months. 

Recreation facilities in town comprise of a swimming pool, oval and recreation centre and sporting club. 
These facilities cater for lawn bowls, badminton, squash, darts and pool. Lake lndoon and camping 
grounds are located approximately 12km west of Eneabba. 

Green Head 

The town of Green Head is located approximately 13 km south of Leeman on the coast. Like its 
neighbour town Leeman, it is predominantly a fishing village that is well known for its crayfish and deep 
sea fishing. Landcorp is currently releasing land for a residential development one kilometre from the 
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town centre - ultimately the development will consist of 128 lots (Landcorp website). Green Head is in 
the Shire of Coorow. 

As shown in Table 4-22, the population of Green Head is 248, based on 'Place of Usual Residence'. 
Nearly half the population is over 55, which suggests that Green Head is a retirement destination. As a 
further indication of older demographics, the town does not have a primary school. 

Table 4-22 Green Head Population 2006 Census 

Statistic Males Females Persons 

Total persons 140 108 248 

Age groups: 

0-4 years 3 6 9 

5-14 years 22 6 28 

15-19 years 5 4 9 

20-24 years 3 - 3 

25-34 years 11 4 15 

35-44 years 14 14 28 

45-54 years 21 21 42 

55-64 years 25 33 58 

65-74 years 31 17 48 

75-84 years 4 - 4 

85 years and over 3 3 	1 6 

Source: ABS 2006 

Table 4-23 sets out the employment rates for people who are 15 years and older, as at the 2006 Census. 

Green Head's economy is dominated by rock lobster fishing, mining, retirement housing and tourism. 
Overall, Green Head's labour force percentage is below the WA average, which again suggests that 
many people within the town are retired. Also to note in Table 4-23 is the relatively high unemployment 
percentage, which is not easily explained, unless they are people who work in the Rock Lobster industry. 
When the census was completed in July 2006, it was the 'off-season' for the industry. 

Table 4-23 Employment Rates - Green Head 

Category 
Percentage of total 

labour force 

West Australian 

percentage 

Employed full time 47.3% 61% 

Employed part time 9.6% 28.4% 

Total percentage of people in the workforce in 
paid employment  56.9% 89.4% 

Unemployed 9.6% 3.8% 

Not in the labour force 53.0% (n113) 35.6% 

Labour force status not stated n=9 - 

Source: ABS 2006 

The nature of the employment in Green Head is shown in Table 4-24. Of those in employment in Green 
Head there is an even distribution between the percentage involved in the mining, construction, fishing 
and retail trade industries. 
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Table 4-24 Employment by Industry Type - Green Head 

Category Males Females Persons As % 

Agriculture, forestry and fishing 9 3 12 15% 

Mining 13 - 13 16.2% 

Manufacturing 5 4 9 11.3% 

Electricity, gas, water & waste services - - - - 

Construction 12 3 15 18.6% 

Wholesale trade 3 - 3 3.8% 

Retail trade 6 6 12 15% 

Accommodation & food services - - - - 

Transport, postal & warehousing - - - - 

Information media & telecommunications - - - - 

Professional, scientific & technical services - 9 9 11.3% 

Administrative & support services - - - - 

Public administration & safety - - - - 

Education & training - 4 4 5% 

Health care & social assistance - - - * 

Arts & recreation services - - - - 

Other services - - - - 

Inadequately described/Not stated 3 - 3 3.8% 

Total 51 29 80 100% 

Source: ABS 2006 

The Shire of Coorow (2008) lists thirteen small businesses in Green Head, comprising retail, 
accommodation and other businesses. 

There is a very high rate of home ownership in Green Head with 81 per cent of homes fully owned or 
being purchased. At the time of the 2006 census, 20 dwellings were being rented. However, of 295 
dwellings in the town, only 92 (31%) were occupied at the time of the Census, which confirms the 
reported use of many dwellings as holiday homes, or as residences maintained only during the Rock 
Lobster harvesting season. 

Real Estate Agents report that some of the owners of these holiday homes do rent them out for short term 
rentals, but reserve them for their own use at peak holiday times. As such, securing long-term (more than 
12 months) rental could be difficult. 

The average house price for Green Head for the period 31 March 2007 to 31 March 2008 was $427,000 
with six houses selling during this period (RIEWA). There has been a 23 per cent growth in the average 
price over the past five years. 

There is no school in Green Head. Primary school students attend nearby Leeman Primary School. 

Green Head has experienced almost no crimes over the last 12 months. Only one reportable incident, an 
assault, was reported in September 2007 (WA Police statistics). 

Green Head has no medical facilities available in the town for its residents. For medical advice residents 
must go to Jurien Medical Centre or the Dongara Medical Centre. Green Head does have one 
ambulance which takes people to the Dongara 24 hour accident and emergency centre. 

There appear to be limited recreation facilities within the town. However, recreational facilities are 
available within the Shire of Coorow, Leeman and in Jurien. 
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4.16 	Traffic and Transport 

4.16.1 	Regional Setting 

The local road network immediate to the project area consists of graded gravel roads. These roads are 
principally used for access to the pastoral properties which are located along Erindoon Road. The 
nearest main road is the Brand Highway which links Perth to Geraldton and lies approximately 6 km due 
east of the site boundary. The Brand Highway is the busiest road in the vicinity of the site and being the 
principle access road north along the west coast from Perth, it is used by a wide range of vehicle types. 

Transcore Pty. Ltd. was commissioned to undertake the traffic and transport assessment for the Project 
so as to identify the effects on the local road network attributable to the expected increase in transport 
movements of the Project (Appendix S). The Main Roads Department of Western Australia provided road 
traffic counts for the Brand Highway which is the only State Road in the local network that falls under its 
jurisdiction. Not all of the other Shire Roads identified to be in the local road network had traffic counts 
available. The information provided therefore incorporates the figures where they were available and 
provides a general description of those minor roads which will be predominantly used by the traffic 
relating to the Project. 

4.16.2 Project Area 

Access to the site from the wider road network will either be from the Brand Highway via Rocky Spring 
Road and Erindoon Road or from the Coorow Green Head Road via Pen Road and Erindoon Road 
(Figure 4-18). Access to Rocky Spring Road and Coorow Green Head Road will be from the Brand 
Highway which links Perth and Geraldton. 

Brand Highway 

The Brand Highway is an 8 m wide sealed single carriageway which stretches a total length of 
approximately 350 km along the coast north of Perth. It is the main route to tourist destinations along the 
coast as well as a major transport route for mineral sands mining operations. There are four major 
mineral sand mining operations along this highway. These include Muchea in the south with TiWest's 
processing operations which receives its material from its Cooljarloo mine near Cataby. It also includes 
Iluka's Gingin operations, West and East Mine operations just south of Eneabba and Iluka's Narngulu 
separation plant near Geraldton. With this number of mines, there is a large percentage of heavy mine 
related transport not only for mine material being transported from mine to mineral separation plants and 
to market, but also the industry support vehicles for deliveries and maintenance, plus vehicle movement 
of personnel working at the mines and processing plants. 

Applying an appropriate growth factor to the latest data from the Mains Road Department of WA shows 
typical yearly traffic counts along the Brand Highway, near the site to be approximately 1,500 Annual 
Average Daily Traffic (AADT) movements. When a suitable growth factor is applied, the AADT for 2008 
on Brand Highway is 1,700 vehicles. The data also shows the percentage of heavy vehicles to be 
approximately 17%. The heavy vehicles are attributed to the various mining activities up and down this 
major transport route (Appendix S). 

Data on the baseline traffic volumes are very limited as indicated in Table 4-25. 
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Table 4-25 	Baseline Traffic Volumes 

Location Volume of vehicles (AADT) 
Brand Highway 1,500 (2003/2004) 1,700 (2008) 

Coorow-Green Head Road No traffic counts available 

Indian Ocean Drive No traffic counts available 

Coolimba Eneabba Road 146 (May 2006) 

Rocky Spring Road No traffic counts available 

Erindoon Road No traffic counts available 

Pen Road No traffic counts available 

Coorow-Green Head Road 

The Coorow-Green Head Road is likely to be one of the main routes used by construction workers 
travelling to the site from the proposed construction camp in Leeman. Currently dominated by residential 
traffic with some tourist traffic accessing the coastal towns of Green Head and Leeman, the road is a 6 m 
sealed single carriage way with a 110 km/hr speed limit. From site observations, in the absence of traffic 
count data, the road's current use appears below capacity. 

Indian Ocean Drive 

Indian Ocean Drive is a 6 m wide, sealed regional coastal road linking several towns from Cervantes to 
Leeman. This road will also be used by the construction workers on their daily commute to and from the 
site. Tourists and resident movements appear to be most common, however, from site observations, the 
road's current use is low and below capacity. 

Coolimba Eneabba Road 

The Coolimba Eneabba Road runs parallel to the Coorow-Green Head Road, linking the Brand Highway 
to Indian Ocean Drive. It is also a 6 m sealed regional road and similarly to the Coorow-Green Head 
Road, will be the alternative route for construction workers travelling from Leeman to the site. Its use is 
currently dominated by low levels of resident and tourist traffic. The MRD WA recorded an AADT of 146 
vehicles for 2006. Percentages of heavy vehicles were observed to be low. 

Rocky Spring Road 

Rocky Spring Road is a regional road linking Brand Highway to Erindoon Road. The road is a principle 
access for the Iluka mining operations at West Mine. The road is sealed for this first section until the 
mine entrance. Moving west, away from the mine, Rocky Spring Road becomes Rocky Spring Bypass 
which will remain in place until the Iluka Mining operations cease. The bypass is unsealed and mainly 
used by residential traffic accessing Erindoon Road, whilst Rocky Spring Road is dominated by Mining 
traffic. No official traffic counts were available for Rocky Spring Road or its bypass, however both roads 
are considered to be used at a level below capacity. Rocky Spring Road is one of two alternatives for 
accessing the project area via Brand Highway. 

Erindoon Road and Pen Road 

Erindoon Road and Pen Road link the Coolimba Eneabba Road in the north to Coorow-Green Head 
Road in the south. Erindoon and Pen Roads are unsealed and will provide access to both the mine and 
the power station from its eastern side. Current traffic movements are limited and primarily comprise 
farm/pastoral vehicles and residential traffic. No traffic counts are available for Erindoon Road or Pen 
Road, but both are operating within their capacity based on field observations. 

AVIVA 
CORPORATION LT[J 

4.49 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Section 4 	lExisting Environment 

4.17 Aboriginal Heritage 

	

4.17.1 	Regional Setting 

Human occupation of the Australian continent is estimated to have occurred between 30,000 and 80,000 
years ago. It is believed that Australia's Indigenous people journeyed over the Pilbara craton from 
Indonesia when seas were low. The last ice-age occurred between 14,000 and 25,000 years ago, and 
archaeological evidence suggests that the Pilbara coastline acted as a refuge during this period. Post 
glacier Aboriginal people began to move inland. It is believed that between 2,000 and 4,000 years ago, 
most areas of the region were either occupied or had been traversed (Webb, undated). 

The Aboriginal people of the mid-west region have traditionally depended on a semi-nomadic food 
gathering and hunting economy. In the dry months, life was centred near the coast or on rivers. Multiple 
Aboriginal groups existed in the area prior to colonisation each of these groups had their own language, 
spiritual mythologies and social organisation. 

The increase in European activity from the 1860s had a dramatic impact on Aboriginal society. Enforced 
labour, introduced diseases and conflict displaced Aboriginal people from their country and claimed many 
lives. 

	

4.17.2 	Project Area 

The project area is covered in its entirety by a combination of the Yued, Amangu and Franks registered 
native title claims which have been filed with the Federal Court pursuant to the Commonwealth Native 
Title Act 1993 (the Native Title Act). 

The Yued claim covers approximately the southern quarter of the proposed CWC Project. The Amangu 
and Franks claims cover approximately the northern three quarters of the proposed CWC Project and 
overlap each other entirely in this area. The boundary between the Yued and Franks / Amangu claims 
appears to coincide with the boundary between the Carnamah and Coorow Shires. 

At the time of writing, two Aboriginal Heritage Surveys have been undertaken by Anthropos Australis, 
covering portions of the land within the project area (Appendix W). The surveys included preliminary 
archival research followed by a formal field survey and consultation with the Yued Consultants. The Yued 
Consultants are the representatives of the Yued native title claimant group. 

The formal survey areas covered land which is included in the Yued people's claimant area. The 
ethnographic survey, undertaken by Anthropos Australis staff and the Yued Consultants comprised a 
walk over the entire survey area. The purpose of the survey was to identify if any Not Clear Work Areas' 
could be identified in the survey area. Not Clear Work Areas are identified as areas that contain or are 
likely to contain features of ethnographic significance. During the site visit, features of potential 
ethnographic significance were photographed and precise locations were recorded. 

Due to the size of the project area ,the surveys covered the areas affected by construction and the early 
stages of mining. Further surveys will be conducted of the remaining areas. 

Archival research found no previously recorded Aboriginal sites within the survey areas. 

The first survey conducted between 30 November and 1 December 2007 for the purpose of clearing 
proposed drill lines indicated the existence of one feature of potential ethnographic interest which was 
excluded from cleared access areas. 

The second survey conducted between 1 and 5 of September 2008 indicated that the project area 
contains Moodjar Trees, which are potential ethnographic features. The Moodjar Trees are considered to 
hold ethnographic significance for the Yued people and are referred to also as "spirit trees", as they are 
the potential site of human burials. 
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4.18 European Heritage 
European Heritage comprises natural and cultural heritage places which make up Australia's historic 
landscape. Heritage places are managed by various levels of government and public bodies that identify 
and list places for their heritage values. 

The area around Eneabba was reportedly first explored by Lieutenant Grey in 1837 and settled around 
1870. The town remained relatively small until the Government introduced its War Service Land 
Settlement Scheme in 1947- 48. Clearing for agriculture had started inland in the early 20th century, but 
accelerated after World War II. Some areas however, with poor soil and large areas of native bush 
deemed unsuitable for agriculture, were set aside for national parks and nature reserves. Mining began in 
the area in the mid 1970s and has since become one of the main sources of employment in the area 
(Western Australian Land Information Authority, 2008). 

Searches for places of cultural heritage in the region have been conducted using the following databases: 

Australian Heritage Places Inventory (which includes the Commonwealth's Register of the National 
Estate and Heritage Places Database). 

Heritage Council of Western Australia's State Register of Heritage Places Database (which also 
includes the Local Government's Municipal Inventory, the Register of the National Estate and the 
National Trust's List of Classified Places). 

In addition to these databases, lonely graves are included in the assessment due to their historical and 
social significance to both relatives of the deceased and to the rural areas in which the deceased lived 
and worked. The term "lonely graves" refers to burials in places other than registered cemeteries which, 
during the settlement of rural areas, often took place on settlers' properties, mining leases, by the 
roadside or in private cemeteries (Coate 1986 and Coate, 2000). 

418.1 	Australian Heritage Places Inventory 

According to the Australian Heritage Inventory (2008), the nearest place of European Heritage is 
McPherson Homestead in Carnamah, approximately 60 km east of Eneabba and approximately 68 km 
east of the project area. The Homestead was built in the 1870s by Duncan McPherson, a Scottish 
shepherd of the time, and it later became the town post office. The homestead has heritage value due to 
its age, design, construction and the connection to the community it developed through its role in the 
town. 

A number of lakes and reserves located in close proximity to the project area are also listed on the 
Australian Heritage Inventory. These reserves are also referred to as areas of conservation value in 
Section 4.11. Many of these reserves contain European Heritage values as places where botanical 
collectors dating back to 1850 commented on the exceptional species richness of the area and played an 
important role in identification and understanding of our indigenous flora over more than a century. 

Reserves within approximately 10 km radius of the Project comprise: 

Lake lndoon Reserve (9574); 

Lake Logue Nature Reserve (9571); 

South Eneabba Nature Reserve (9575); 

Beekeepers Nature Reserve (9576); and 

Stockyard Gully Nature Reserve (9573). 

Five other reserves and one proposed reserve are also listed; however, these reserves are located 
outside the study area. These reserves are Alexander Morrison National Park (10191), Eneabba Nature 
Reserve (9693), Tathra National Park (9572), Arrowsmith lake area (9642), Mount Lesueur Area (17823), 
and the Mount Lesueur Proposed Reserve (10190). 
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4.18.2 	Heritage Council of Western Australia's State Register of 
Heritage Places Database 

There are 24 places listed on the Heritage Council of Western Australia Database that have identified 
heritage significance in or near the towns of Eneabba, Leeman and Green Head (Table 4-26). LIR and 
Lake Logue Reserve are also located on the Australian Heritage Places Inventory. 

	

4.18.3 	Lonely Graves 

Only one Lonely Grave was located near the project area. James Cook died in 1886 at Stockyard Gully 
Cave and was buried on the hill above Stockyard Gully (Y and K Coate, 2000). 

Seven other Lonely Graves were located in Carnamah; Charles Jackson (d.1884), Booth (baby d.1901), 
C Kenber (d.1926), Windle (two babies d.1922 at the Aboriginal Native Camp) Three Springs; H. Haines 
(d. circa 1900), Coorow; Thomas H Armstrong (d. 1938) and Green Head; Jenny Cambell (Aboriginal 
d.1917) (Y and K Coate 1986, 2000). 
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Table 4-26 	Heritage Council of Western Australia Listed Places 

Place Name Place Location Construction Details 
Number Date 

Arro Well 18110 800 m north of Arro Lake. Track Prior to 1889 Located approximately 800 metres north of Arro Lake, this well is in 
Other names: Woodada Well, Beekeepers Road, Eneabba. excellent condition and was possibly sunk by monks from the New Norcia 
Woodack Well Abbey. Relics like windmill blades and fence posts lie nearby. The well 

has historical significance to droving and aboriginal people 

Casuarina Well 18111 Track north of Beekeepers Road, 4 km Unknown This well has historical significance to droving 
north of Arro Well, Eneabba 

Eneabba Club Rooms 6178 Eneabba Drive, Eneabba 1972 These clubrooms have historical social and recreational value 

Eneabba Police Station 17433 Eneabba Drive, Eneabba 1989 No details available 

Eneabba Primary School 6175 Clark Place, Eneabba 1960 No details available 

King's Homestead 6182 Eneabba-Coolimba and Gould Simpson 1928 Historically had farming and pastoral uses and is significant to early 
Rd, Eneabba settlers of the region 

Lake Indoon 6181 South of Eneabba - Coolimba Reserve Gazetted as an A A semi-permanent slightly brackish lake, providing important habitat for 
class reserve in waterbird species. It is possible that cultural values, both indigenous and 
1966 non-indigenous, may exist in this place 

Lake Logue 18109 North of Eneabba - Coolimba Reserve n/a A wide shallow valley with diverse flora. Historical details not available 

Original Eneabba School 6180 Eneabba 1958 Previously used as a shearing shed 

Original Eneabba Springs Site 6179 Eneabba 1925 The site contains a house and yard and has historical significance to 
pastoralists and early settlers of the region 

Original Eneabba Store. Other 6174 King and Gooch St, Eneabba 1964 No details available 
name: McDonald's Store 

School Teachers House 6176 Dewar St, Eneabba 1960 No details available 

WSLC - War Service Depot 6183 Eneabba-Three Springs road and Second Unknown No details available 
North road, Eneabba  

Eneabba Horseman's Hall, Other 6177 Eneabba 1962 No details available 
name: Eneabba Recreation Hall 
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Place Name Place 
Number 

Location Construction 
Date 

Details 

Army Well Site 06473 Leeman Caravan Site, Leeman 1942 This site is significant for military history value 

Leeman Police Station 17435 Morcombe Road, Leeman 1995 No details available 

Leeman Primary School. Other 
name: Snag Island School 

06476 Leeman 1971 No details available 

Leeman Roadhouse and Post 
Office. Other name: Truscott's 

06477 Nairn Street, Leeman 

Milk Bar  

1972 No details available 

McTaggart Cottage 06479 Nairn Street, Leeman 1962 No details available 

McTaggart's Jetty Other name: 06475 Leeman 
Wann's Jetty  

1958 The Jetty has fishing and other maritime industry historical value 

Queen of Peace Catholic Church 06478 Morecornbe Road, Leeman 1992 No details available 

Tea Tree Point 6474 Leeman Unknown A historic place used for sea transport and fishing 

Wilson's Cottage 06480 Nairn Street Leeman 1962 The cottage has residential historical value 

Morphett's Receival Depot - Site 06481 Greenhead 1955 No details available 
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4.19 	Visual Characteristics 

4.19.1 Background 

There are two key features that contribute the visual component of a site; visual amenity, and landscape 
and landforms. 

Visual amenity is defined by the EPA (EPA, 2008) as visual landscape character that is valued by the 
community. This section therefore describes the different elements that comprise the landscape 
character, both natural and cultural features. These elements are further discussed in Section 9 of this 
PER. 

Landscape commonly refers to the appearance of the land, including its shape, texture and colours. It 
also reflects the way in which these various components combine to create specific patterns and pictures 
that are distinctive to particular localities. It is not purely a visual phenomenon; it relies heavily on other 
influences for its character. These include the underlying geology and soils, the topography, archaeology, 
landscape history, land use, land management, ecology, architecture and cultural associations, all of 
which can influence the ways landscape is experienced and valued. 

Landforms are an integral component of landscape. They combine slope and elevation to produce the 
shape and form of the land surface. Landforms reflect geomorphological processes and reveal the earth's 
history and functioning. As part of an ecosystem, a landform also supports particular ecological 
communities, biota and ecosystem processes. 

Section 4.19.2 describes the features of the site and the surrounding area which, accompanied by site 
photos, provides an indication of the existing visual amenity of the site. 

4.19.2 Topography 

The site and the surrounding area are part of the Eneabba Plain, a northern sub-section of the Swan 
Coastal Plain which stretches east approximately 25 km from the coast to the base of the Western Shield 
formation. The Gingin Escarpment links the plain to the Western Shield with generally uniform gradient 
extending over a distance of 10 km from 80 m above sea level to 292 m above sea level. 

The Eneabba Plain is generally flat, comprising areas of low undulations and small isolated rises due 
primarily to ferricrete outcrop. The broad undulations are generally due to the numerous drainages (now 
all ephemeral) that have gradually cut very broad shallow valleys into the landscape. 

The project area is typical of the region. The site is situated on the northern side of a broad flat valley 
(Plate 4-2 to 4-4). The project area site is located approximately 23 km east from the ocean and 5 km 
west from the start of the Gingin escarpment. The site lies at an elevation of 80 m above sea level and 
grades gently downward from south to north and from east to west. The adjacent Brand Highway is 
located 5 km to the east of the project area at approximately 130 m above sea level. 
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Plate 4-2 	View east from a position in the centre of the proposed Coal Mine 
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Plate 4-3 	View South along Path of Proposed Coal Mine 
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Plate 4-4 	View North along Path of Proposed Coal Mine in Vegetated Area 
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4.19.3 Vegetation 

Section 4.6 describes the vegetation of the project area , which includes the kwongan vegetation which 
exists extensively in this part of the Mid-West Region. Kwongan vegetation is characterised by low level 
(1.3 m) hardy evergreen vegetation (Plate 4-4). In addition to this important vegetation feature, the area 
is also well known for its diversity in wildflowers, which is an attraction that brings many visitors to the 
region. 

Much of surrounding landscape has been cleared for farming activity. Stands of tall eucalypt species are 
located sporadically across the landscape and tend to have been retained from clearing on the borders of 
the farm land. Some remnant vegetation has also been retained in low-lying areas. 

The closest vegetation feature of the area is the SENR, which generally extends westwards from the 
Brand Highway to the border of the project area (Figure 1-3). Plate 4-5 shows the southern portion of the 
SENR where it abuts the pasture land to the south. 
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Plate 4-5 	South Eneabba Nature Reserve looking West from the Brand Highway 

4.19.4 Cultural Features of the Landscape 

Alluvial mineral sand mining operations have existed in the area since the 1960s. Iluka Resources Ltd 
has current operations near the project area at the Eneabba East Mine and rehabilitated operations at the 
Eneabba West Mine which overlaps the project area. Whilst not visible from long distances, the mining 
operations can be seen from the Brand Highway during daylight from a limited number of viewing points, 
and at night, a glow from lights can also be seen. 
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5.1 Consultation Program 

CWC is committed to an inclusive and transparent environmental assessment process. CWC believes 
that this is an ongoing process and plans to build on the consultation to date throughout the public review 
period and beyond. 

Consultation has been conducted with the following primary objectives: 

Identification of interested or affected parties and individuals and an understanding of the nature of 
their interest. 

Provision of accurate, relevant and updated information on the project and its potential impacts. 

Anticipation of regulatory requirements and early initiation of consultation. 

Initiate the process of continuous consultation beyond the approvals process, through development 
and into operation and closure. 

Direct consultation took the following forms: 

Community briefings in local towns; 

Agency and authority briefings and technical discussions; 

Landholder briefings (including native title claimants); and 

Release of information to the broader market through public announcements and media releases. 

Indirect consultation has occurred via regular updates on the Projects in regional and State wide 
publications, and through the provision of a project website with contact opportunities. 

A consultation register has been developed to record consultation inputs and ways they have been 
addressed. Refer to Section 5.3 for information on consultation to date. This register will be maintained 
throughout the life of the Project. 

5.2 Future Consultation 

5.2.1 Public Review Period 

CWC will continue to engage in consultation with stakeholders throughout the 8 week public review 
period and during the response to submissions phase of the environmental impact assessment process. 

CWC will hold community briefings and question and answer sessions in the local communities during the 
early part of the 8 week process. The local communities will be notified of these events and invited to 
attend. 

CWC will provide site visits to regulatory agencies seeking to gain a better understanding of the issues 
discussed in the PER. 

CWC will continue to engage with regulatory agencies throughout their review of this PER document and 
the preparation of CWC's responses to any issues raised from the review of this PER document 

5.2.2 During Development and Construction 

Should CWC be given approval to develop the Project it will provide for ongoing consultation with 
stakeholders through both formal and informal channels. Regular community briefings will be conducted 
over the development period and a number of methods for continuous feedback will be established. 
These methods will include a website, a 1800 phone line and most likely a physical presence in the local 
communities. 
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During this time it is expected that CWC will have a number of employees living in the area who will also 
be a real conduit for consultation with the community. 

Also throughout this timeframe there will be a requirement to continue dialogue with various regulatory 
agencies to ensure that CWC adequately addresses the agency concerns throughout development. 

5.2.3 During Operation and at Closure 

CWC will provide for ongoing consultation with stakeholders through both formal and informal channels. 
CWC will assess the need and interest for regular community briefings and other feedback options and 
put consultation process in place as appropriate. 

During this time it is expected that CWC will have a number of employees living in the area who will also 
be a real conduit for consultation with the community. 

Throughout this timeframe CWC will continue to communicate with various regulatory agencies to ensure 
that the Project adequately addresses the agency concerns throughout operation. 

5.3 Consultation to Date 

Throughout the development of the Project plans and environmental impact assessment, CWC has 
consulted widely to maximise the possibility of addressing all potential concerns in the most appropriate 
way. 

Table 5-1 records the stakeholders who have been consulted. 

Table 5-1 	Stakeholder Consultation Events and Dates 

Category Stakeholders Events and Dates 

Local Eneabba Community Members 26 October 2007 - Project Launch 
Communities and information day 

Leeman Community Members 12 December 2007 - Information 
session 

19 March 2008 - Information 
session 

Green Head Community Members 12 December 2007 - Information 
session 

Local landowners Individuals in the vicinity of the mine Numerous meetings to current 
date 

Western Flora Caravan Park 12 December 2007 - Briefing 

Indigenous Yued Native Title Claimant Group 15 November 2007- Briefing 
Groups 

Amangu Native Title Claimant Group 22 May 2008 - Briefing 
Meeting 
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Category Stakeholders Events and Dates 

Franks Native Title Claimant Group 11 August 2008 - Briefing 

South West Aboriginal Land and Sea 31 March 2008 - Briefing 
Council (SWALSC) 

Interested Groups Conservation Council 25 September 2007 - Mailed 
and Organisations referral 

13 March 2009 - Briefing 

Wildflower Society 25 September 2007 - Mailed 
referral 

21 August 2008 - Briefing 

13 March 2009- Briefing 

Northern Heathlands Conservation Group 12 December 2007 - Briefing 

Northern Wildflower Conservation Group 12 December 2007 - Briefing 

Urban Bush Land Council 26 October 2007 - Mailed referral 

Local and Mid West Development Commission Ongoing updates through 
Regional meetings and publications 
Business 
Councils 

Mid West Chamber of Commerce and Ongoing updates including at 
Industry annual Mid West Resource Forum 

Utility and Interest Western Power Corporation Numerous discussion and 
Groups meetings on project details 

Synergy Numerous discussion and 
meetings on project details 

Landcorp 17 December 2007 - Discussion 
of sites for construction camp and 
land availability 

Local Government Shire of Carnamah 15 August 2007— Initial Briefing 
Authorities 

30 January 2008 - Camp location 
discussions 

Shire of Coorow 15 August 2007— Initial Briefing 

19 March 2008— Update Briefing 
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Section 5 	IStakeholder Consultation 

Category Stakeholders Events and Dates 

23 September 2008 - Project 
update 

State Government Office of Development Approvals 19 September 2007 - Multi 
Agencies Coordination Agency Briefing 

Regular updates to ODAC during 
2008 

Office of the Appeals Convenor 7 November 2007 - Briefing 

Office of Energy 30 June 2008 - Briefing 

Department of Mines and Petroleum 20 September 2007 - Briefing 

(formerly D0IR) 21 September 2007 - PDD 
briefing 

9 October 2007 - Briefing 

5 November 2007 - Briefing 

29 February 2008 - Regulation 
Branch briefing on CCS etc 

27 June 2008 - Environment 
branch update 

8 July 2008 - Petroleum branch, 
employment and consumer 
protection briefing 

4 August 2008 - Tenure 
discussions 

19 August 2008 - GDE meeting 
with DEC and DMP 

24 September 2008 - Project 
update 

Department of Environment and 9 October 2007 - Briefing 
Conservation 

14 February 2008 - Environment 
Management Branch briefing 

18 February 2008 - Parks and 
Conservation briefing 

4 March 2008 - Industry 
Regulation Branch briefing 

11 March 2008 - Air Quality 
Branch briefing 

25 March 2008 - Air Quality 

AVIVA 
CORPORATION LTD 

5-4 

I 



PUBLIC ENVIRONMENTAL REVIE 
CENTRAL WEST COAL PROJECT 

Section 5 	I Stakeholder Consultation 

Category Stakeholders Events and Dates 

Branch briefing 

24 April 2008 - Parks and 
Conservation & Industry 
Regulation Branch briefing 

11 June 2008 - Environment 
Branch briefing 

19 August 2008 - GDE meeting 
with DEC and DoIR 

9 September 2008 - SRE update 
briefing 

Department of Water 7 November 2007 - Briefing 

7 February 2008 - Dewatering 
study scope 

18 April 2008 - Briefing on 
dewatering 

19 August 2008— Briefing on 
dewatering 

Department of Planning and Infrastructure 8 April 2008 - Briefing and 
accommodation discussions 

3 April 2008 - Planning, transport 
and Land Services briefing 

Department of Indigenous Affairs 11 March 2008 - Briefing 

Department of Consumer and 17 June 2008— Mine & Industry 
Employment Protection Safety briefing 

Department of Agriculture 18 September 2008 - Discussed 
project with Geraldton Office 

Department of Health 27 February 2008 - Briefing 

27 March 2008 - Briefing 

Environmental Protection Authority 14 August 2007 - Initial briefing 

24 June 2008 - Meeting with EPA 
Chairman 

4 September 2008 - Presentation 
to EPA 

6 February 2009 - Meeting with 
EPA Chairman and EPASU 
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Section 5 	IStakeholder Consultation 

Category Stakeholders Events and Dates 

Director 

NGOs and Chamber of Minerals and Energy WA Ongoing updates as a member 
Community organisation 
Interest Groups 

West Midlands Natural Resource Group 17 March 2008 - Briefing 
Team 

Western Minister for State Development 27 August 2008 - Briefing 
Australian 
Political 
Representatives 

Office of Minister for the Environment 13 November 2007 - Briefing 

Minister for Energy, Resources 15 July 2008 - Briefing 

Minister for Mid West 26 October 2007 - Public launch 
of project 

A Consultation Register has been maintained to record inputs from all interested parties and to record the 
way that those inputs have been addressed. This Register will be maintained throughout the life of the 
Project. 

The key issues raised during the consultation programme are listed in Table 5-2 along with an outline of 
the way in which the issues have been addressed in the design and management of the Project. Table 
5-2 also identifies the section(s) of the PER in which further information on these issues and the way in 
which CWC has addressed these issues is provided. 
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Section 5 	I Stakeholder Consultation 

Table 5-2 	Summary of Stakeholder Issues 

Element of Issue Raised Proponent's Response Reference 
Environment in PER 

Air Quality A good dust management plan is The management of dust from both Section 8.4.3 
essential for the Project the construction and operational and 

phases of the Project is part of the Appendix C 
design and implementation of the 
project. 	A draft EMP which 
includes dust management 
measures has been prepared for 
the Project.  

Appropriate air quality The climate data used in the air Section 8.2 
meteorological station data are quality modelling has been sourced and 
essential to enabling accurate from 	the 	BOM 	meteorological Appendix Q 
modelling of the ambient dust station at Eneabba and from the 
emissions automatic weather station owned 

and operated by lluka Resources. 
The 	Iluka 	Resources 	weather 
station is located less than 3 km to 
the east of the town of Eneabba. 
Data used has undergone review 
by 	DEC 	before 	use 	in 	the 	air 
quality modelling study. 

Aboriginal Heritage Will the project consider the Heritage survey requirements have Section 4.17 
heritage survey requirements? been discussed with the DIA and and 9.4 

representatives of the Yued People 
and Amangu People. Surveys 
have been designed as required. 
The DIA agreed that the 
archaeological and ethnographic 
surveys would be conducted 
initially on a limited area to enable 
preliminary information to be 
included in the PER. 

CWC has made a commitment to 
future surveys such that no ground 
disturbance will occur until surveys 
have been completed in 
compliance with the Aboriginal 
Heritage Act 1972. 

Will the project put in place a A heritage agreement has been Section 9.4 
heritage agreement? agreed with the Yued People and 

is being developed with the 
Amangu People. 

Aboriginal heritage surveys should Results of preliminary surveys are Section 9.4 
be completed and copies included in the PER along with a 
forwarded to DIA commitment to future surveys 

required prior to disturbance of that 
area. Survey results will be 
provided to the DIA. 
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Section 5 	IStakeholder Consultation 

Element of Issue Raised Proponent's Response Reference 
Environment in PER 

What are the likely financial The project will provide a range of Section 9.4 
benefits to Yued people from the benefits to communities in the Mid- 
project? West including employment, 

infrastructure and secure supply of 
electricity.  

A scope of future progressive A commitment to heritage surveys Section 9.4 
archaeological and ethnographic has been included in the PER. 
studies should be included in the 
PER to ensure that all areas likely 
to be disturbed are covered by the 
appropriate survey  

Social: construction Where will the construction camp It is proposed that the Section 9.1.2 
camp implications be? There was a lot of support for accommodation camp be located 

workforce to be accommodated at in Leeman. The precise site is 
Eneabba to sustain the town. currently being investigated in 

consultation with the local Shire. 
Therefore, approval for the camp 
site will be sought separately.  

Social: effects of Location of the construction camp See above. Section 9.1.2 
construction camp housing single males should be 

closer to the site than the town 
(Leeman). 

Will the Project be drive in/drive The construction phase of the Section 9.2 
out? project is likely to use a drive 

in/drive out workforce with workers 
coming driving to the construction 
camp and being based there for 
their work roster. Local labour 
sourced from nearby towns will be 
used where available and 
appropriate. 
The operational phase of the 
projects have as an objective the 
avoidance of a long term drive in- 
drive out and camp based work 
force. Policies and practices to 
promote and support a residential 
workforce will be developed prior to 
construction. 

The permanent workforce should The projects will, where possible, Section 9.1.2 
be housed within the Eneabba situate their workforce in towns in 
town site. the region, including Eneabba, 

Leeman, and Green Head. 

The effects of the influx of Consideration of the social impact Section 9.1.3 
construction workers to local of the construction workforce has and 9.1.4 
townships during the peak period been undertaken and 
could include stresses on existing recommendations for management 
health and other community proposed. The construction 
services, contractor will be required to 

provide a range of health, first aid 
and other services for the 
construction workforce to limit the 
impact on community services. 
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Element of Issue Raised Proponent's Response Reference 
Environment in PER 

Social: effects on Any adverse effects on the local Whilst the projects are located well Section 9.1.3 
local industries fishing industry or marine away from the coast, and 9.1.4 

environment? approximately 40 km, the workers 
for the construction and operation 
of the projects will most likely live 
near the coast. 
With additional workers living in 
these communities some additional 
demand on recreational fishing and 
the marine environment may occur. 
The larger potential impact will 
come from the construction camp. 
Consideration of the social impact 
of the construction and operational 
workforce has commenced in 
consultation with local residents 
and local shires. A complete 
consideration of impacts and 
recommendations for management 
will be included in a separate 
approval request for the 
construction camp when adequate 
details are known. 

Social: employment Employment opportunities for the Opportunities for employment will Section 9.1.2 
region including for young people exist during the construction and 
should be provided. How many operations phases of the Project. 
jobs would there be with the The combined cine and power 
project? station construction phase will 

require approximately 600 people 
(100 for the mine) and operations 
phase will employ approximately 
100 people (50 for the mine).  

Central West Coal Pty Ltd should It is expected that a proportion of Section 9.1.2 
look at opportunities to source the operational workforce would 
workers from the local communities come from the local area and 
or house the workers within the wherever possible the workforce 
local town. would be resident in local towns. 

What employment and business The workforce for both the Section 9.1.2 
opportunities for will be created for construction and operational 
local people? phases of the project will increase 

the population in the region and in 
local towns. This will lead to an 
increase in the demand for a range 
of goods and services in the local 
towns and provide opportunities for 
businesses within the towns and 
region. 

Will the project provide for Opportunities will exist for Section 9.1.3 
indigenous employment and indigenous employment and 
training? training.  
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Element of Issue Raised Proponent's Response Reference 
Environment in PER 

Social: visual effects Screening should be considered to A visual assessment for the project Section 9.3 
reduce the visual impact of the has been undertaken and indicates 
project. that the visual impact of the mine 

will not be significant. Measures 
such as screening have been 
considered, and will be used in 
relevant areas if necessary.  

Project life How long would the Project last? The life of the mine is Section 1.2 
approximately 30 years. and 3.1 

Project schedule and When would construction begin? Construction is scheduled to Section 3.3.1 
timing commence in 2010 with operations 

commencing in 2014. 

Traffic and Transport When will need for transport At the commencement of Section 9.1.3 
increase? construction. 

Traffic and transport Increased traffic on the Brand There will be a negligible increase Section 9.2 
Highway in traffic on Brand Highway.  

Traffic and transport Need for minimising the increase There will be an increase in traffic Section 9.2.2 
in traffic on the local roads on local roads. However, it is not and 9.2.3 

predicted to change the service 
level status of the road in the local 
network. Some intersections may 
require upgrades to accommodate 
larger vehicles. 

Water: dewatering Will the dewatering of the mine The main impacts of dewatering Section 7.8.2 
impact farm bores? run north and south of the mine on 

lands that are associated with the 
project. From the modelling of 
dewatering, land to the east and 
west of the project area overlying 
the CCM will be impacted by small 
magnitudes of drawdown. Land 
east of the Warradarge and west of 
the Peron Faults will have no 
noticeable impact. The drawdown 
is not expected to significantly 
impact other water users. 

Water: protection of Despite the existence of good The water in the CCM is brackish Section 7.8.3, 
water quality for drinking water in the area, it is and not of drinking water quality. 8.1.3 
drinking currently difficult to access. This Pollution management at the site and 8.2.3 

will only worsen in the future, will ensure that only water that 
What is the possibility of potential meets acceptable quality criteria 
contamination of potable will be discharged from the site. 
groundwater supplies that the town 
relies on? 

Will the Project create radioactive The Project will not cause any 
water that could drain into the increase in radioactivity in 
Indian Ocean? groundwater above existing levels. 
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Element of Issue Raised Proponent's Response Reference 
Environment in PER 

What will be the impact on the The water in Lake Logue is Section 7.8.2 
Lake Logue from the dewatering believed to be supported by a 
and rehabilitation of the mine? perched water table reliant on 

surface water flows. It is not 
dependent on support from the 
deep aquifer that nearer the mine 
is affected by mine de-watering. 
Further Lake Logue receives its 
surface water flows from Eneabba 
Creek to the north of the catchment 
area that is impacted by the 
project. 

It is not expected that dewatering 
of the mine will have any impact on 
Lake Logue.  

How available and accessible is CWC has conducted an extensive Section 4.5 
the groundwater? groundwater 	drilling 	and 	test 

pumping program and prepared a Section 	7.8 
groundwater model for analysis of and Appendix 
availability and accessibility of the E 
groundwater as part of the mine 
dewatering assessment. 
The groundwater model reports an 
average 	annual 	abstraction 	of 
5.3GL with a range of 2 to 9 GLpa.  

Vegetation and Flora How much vegetated land will be Approximately 860 ha of vegetated Section 3.1 
cleared? private land will be cleared for the 

Project.  

What are the potential direct and The full range of impacts Sections 7.2.2, 
indirect impacts that may occur on associated with the project are set 7.3.2, 7.4.2, 
vegetation within the Project Area out in the appropriate sections of 7.5.2, 7.8.2 
and surrounding Nature Reserves? the PER, and 7.11 
The vegetation is of high 
biodiversity and in very good In summary 
condition. 

Direct 	Impacts 	- 	860 ha 	of 
vegetated private farm land will be 
cleared for the Project but there will 
be 	no 	direct 	impact 	on 	Nature 
Reserves 

Indirect 	Impacts 	- 	groundwater 
drawdown 	is 	expected 	to 	have 
minimal to no impact on Nature 
Reserves and remnant vegetation 
on 	private farm 	land. 	Dust and 
other 	air 	born 	emissions 	are 
expected 	to 	have 	no 	significant 
impact on vegetation. The risk of 
spreading dieback and weeds is 
expected 	to 	be 	low 	and 
manageable. 

The proponent would need to The Draft Progressive Appendix F & 
provide a closure plan in the PER Rehabilitation Plan and Conceptual G 
and must include achievable Closure Plan is provided as 
rehabilitation criteria. Appendix F and G of the PER. 
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Section 6 	1 Applicable to the Relevant EPA Environmental Factors 

The potential environmental and social impacts of the Project are summarised in Table 6.1, along with 
associated management measures. 	The issues were identified during the preparation of the 
Environmental Scoping document, which was approved by the EPA in September 2008 and by DEWHA 
in November 2008. Issues were also identified during meetings with government agencies, including the 
DEWHA, DEC, DMP, DoC, MRWA and DoW. Indigenous stakeholders and NGOs were also consulted 
during the environmental assessment of the Project and their concerns were identified. 

Table 6.2 is structured as follows: 

Column 1 provides the environmental factors identified in the Environmental Scoping Document. 

Column 2 outlines the objectives and the baseline studies and investigations undertaken for 
environmental assessment. 

Column 3 identifies the predicted environmental impacts that could occur as a result of the Project. 

Column 4 provides an outline of the proposed management measures. 

Column 5 describes the predicted outcome once the management measures have been 
implemented. 

Further information on the environmental and social impacts and the management measures is provided 
in sections 7 to 11. 

Of the environmental and social issues potentially associated with the proposed Central West Coal 
Project, the most significant issues are likely to be: 

The clearing of approximately 861 ha of remnant vegetation on private land adjacent to the South 
Eneabba Nature Reserve (SENR), which will include the removal of some Priority Flora. 

The dewatering of the coal deposit with potential impact due to groundwater drawdown on vegetation 
within the SENR and Lake Logue Nature Reserve. 

The potential for vegetation clearing to impact on Carnaby's Black-Cockatoo (Calyptorhynchus 
latirostris) and the Rainbow Bee-eater (Merops ornatus), both of which are protected under the 
EPBC Act. 

The removal of a species of stygofauna from within the confines of the pit. 

Cumulative Impacts 

In addition to assessing the environmental and social impacts of the proposed Central West Coal Project, 
the EPA has requested that the cumulative impacts of the CWC Project and the Coolimba Power Project 
be assessed. 

In general, there is little potential for cumulative impacts to differ significantly from the identified impacts 
associated with the CWC project. 

The key aspects where there is potential for cumulative impacts are outlined below: 

Vegetation - The total area of vegetation to be cleared for the two Projects is approximately 910 ha 
(including up to 30 ha within the SENR). In addition to direct impacts due to clearing, there is also 
potential for vegetation to be affected by groundwater drawdown from pit dewatering. The Power 
Station and infrastructure corridor are proposed to be placed on land, of which 93% is cleared 
farmland. The majority of the clearing will therefore be associated with the mining operations; total 
clearing 910 ha: Mine Project 861 ha and Power Project 49 ha. Progressive rehabilitation of the 
mine will be conducted, and this will assist in reducing the overall footprint and impact of the mine. 
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Twenty four plant communities were recorded in the combined Project survey area, including five 
heath communities, eight Proteaceae and Myrtaceae-dominated communities, eight Eucalypt and 
two chenopod communities. All of these communities are represented in either the Tathra or Eridoon 
vegetation systems. Comparison of Pre - European vegetation extents of these vegetation systems 
with the direct impact of the projects and formal conservation reserves shows that the impact on the 
Eridoon vegetation system will be greater than the Tathra system (Table 6-1). This is expected as the 
extent of the Tathra vegetation system is greater. Although Pre - European extent may not give an 
accurate indication of the complete impact of the Projects, it will accurately describe what percentage 
is currently in Conservation Estate and provides a conservative estimate of the impact of the 
proposals. Apart from the greater impact on the Eridoon systems, the amount that is in Conservation 
Estate is much greater than what will be affected 

Table 6-1 Summary of the Impact of the Proposals on Pre—European Extent of 
Vegetation Systems 

Total Pre - CWC Pre - Coolimba Pre - Held in Vegetation European European European Conservation system extent (ha) (% impacted) (% impacted) Estate (%) 

TATHRA 396,178 0.222 0.046 3.49 

ERIDOON 91,283 0.896 0.328 14.94 

Further surveys will be undertaken to better define the extent of vegetation communities in proximity 
to the project areas in Conservation Estate. 

Rare and Priority Flora. During the recent surveys by Mattiske, a total of one DRF, one Priority 1, 
eleven Priority 2, ten Priority 3 and nine Priority 4 taxa were recorded in areas proposed for clearing 
for the combined CWC and Coolimba Power Station project areas. The DRF species Tetratheca 
nephelioides (R) was recorded in relatively high numbers along the preferred infrastructure corridor 
(for the Coolimba Power Project) but has not been recorded in the CWC Project Area. State 
Ministerial approval for taking rare and threatened flora species will be required. A number of 
individuals of Priority Flora species will also be cleared during project development, with most impact 
being associated with the CWC Project which seeks to remove more Priority species from more land 
area. 

Fauna. Given the extent of cleared farmland in the Coolimba Project Area, the main impacts on 
fauna are likely to be associated with the CWC Project. There is potential for both Projects to clear 
habitat suitable for Carnaby's Black-Cockatoo (Calyptorhynchus latirostris), which is listed as 
Endangered under the EPBC Act and as a Schedule 1 species under the Wildlife Conservation Act. 
This species is likely to use both Project Areas for feeding but is unlikely to breed within either 
Project Areas or the adjacent SENR. In the region there is 152,000 ha of suitable feeding habitat in 
the conservation estate. 

No significant direct or indirect adverse impact to this species is anticipated as a result of the 
Projects. The Rainbow Bee-eater (Merops ornatus) is listed as Migratory under the EPBC Act and 
generally is common in the region. It is expected that the individuals recorded during the surveys of 
the Project Areas are breeding visitors. No significant direct or indirect adverse impact to this 
species is anticipated as a result of the Projects. 

Groundwater. The CWC Project will result in groundwater drawdown due to pit dewatering. Instead 
of discharging the abstracted brackish mine water to the environment, it is proposed that this be 
used by the Coolimba Power Project. The development of a water-cooled Power Station allows the 
beneficial use of water that would otherwise be discharged to the environment. The incorporation of 
a water cooled process for the power station maximises the efficiency of energy used within the 
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power station and minimises energy wastage. The effect on groundwater from the power station is 
therefore predicted to be limited as it will operate within an essentially closed system. The primary 
outlets of the water are through the evaporation ponds and the power station's cooling towers. The 
impact on groundwater from the two projects is unlikely to differ significantly from the impact from 
CWC when considered in isolation. 

Air Emissions and Greenhouse Gases. The main source of air emissions and greenhouse gases will 
be the Coolimba Power Station. In contrast, the CWC Project produces significantly less gaseous 
emissions and greenhouse gases. Therefore, the cumulative impact of the Projects is not expected 
to increase significantly when both Projects are considered. 

Community. There is potential for cumulative impact on local residences from noise and light 
overspill from the combined construction and operation of the Projects. However, given the 
management measures proposed by the proponents in this regard, it is not expected that the 
cumulative impact will be significant. . Noise levels will be required to conform to the Environmental 
Protection (Noise) Regulations 1997. 

There is also the potential for impact from the construction camp workforce on the local residents of 
the regional towns of Eneabba, Green Head, Leeman and as far away as Jurien and Dongara. The 
Coolimba Power Station and the CWC Mine propose to construct a short term construction camp in 
Leeman on a site yet to be determined. The projects continue to discuss possible sites with the Shire 
of Coorow and will present the selected site and the possible options for approval at a time in the 
future. The projects propose that the long term operation workforce of approximately 100 full time 
people will be housed in and become part of the local communities. A discussion of the regional 
towns and the likely impacts on them is included in Section 9 of this PER and the Coolimba Power 
Station PER (Aviva/URS, 2009). 
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Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Biophysical Factors 

Conservation To protect the There are two nature reserves located in These issues are discussed under the following No loss of Conservation Estate 
Estate environmental close proximity to the Project. These are sections of this table, attributable to the coal mine. 

values of areas the South Eneabba Nature Reserve and Loss of some individuals of priority 
near the project the Lake Logue Nature Reserve. Potential flora species outside Conservation 
area identified as impacts include: Estate areas. 
having significant Dust impacts on vegetation. Minimal impacts by dust. 
conservation value. 

Reduced water table levels resulting Minimal impact from surface and 
from dewatering of the mine causing ground water disturbance. 
impacts on vegetation. Minimal impact by weed infestation. 
Deterioration of groundwater quality Minimal impact by increased incidence 
(Lake Logue Nature Reserve). of plant disease. 
Deterioration of surface water Minimal additional impact from animals 
quantity and quality (Lake Logue on food sources and breeding habitat. 
Nature Reserve). 

Weed infestation. 

Spread of disease of plants. 

Increased pressure from animals on 
food sources and habitat. 

,C CORPO RAYO NL T D 
64 



DRAFT PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Summary of Impacts and Management Measures Applicable to the Relevant EPA 
Secflon 6 	Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Landform and To maintain the Potential impacts to landform and soils in Mitigation and management measures will Increased erosion, rainfall run-off and 
Soils integrity, ecological the project area are as follows: include: sedimentation impacts are expected to 

functions and Increased erosion. Detailed planning will aim to minimise the be minimal. 
environmental 
values of soils and 

Increased rain-fall run-off. areas of land that is to be disturbed. 
Management of dispersive soils is 

landforms in the Increased sedimentation of Detailed planning will include progressive expected to be achievable but will 
project area, drainages and lakes. rehabilitation to reduce the unrehabilitated require continual monitoring throughout 

To minimise the Inappropriate landform re- 
footprint as much as possible. the life of the project. 

footprint of construction. Design of permanent features will aim to 
result in minimal impact on surface run-off Reconstruction of surface and sub- 

disturbance during Inappropriate handling and storage during and following mining, surface drainage lines is expected to 
the life of the of topsoils resulting in reduced be achievable. 
Project. utility. Surface drainage and palaeo drainages will 

To maximise the Inappropriate use of materials used 
be diverted during mining and re-instated to Landforms remaining after mining will 

retention and to re-establish viable soil profiles. 
full functionality after passage of mining, be stable and functionally and 

viability of topsoils Impaired rehabilitation outcomes. Erosion will be minimised by minimising aesthetically compatible with pre- 
for future disturbed areas, by installing sediment mining land-forms. 
rehabilitation Potential damage to the soil integrity traps, and by promptly re-vegetating 
activities, due to its dispersive nature. This disturbed areas. Rehabilitation programs are expected 

has implications on soil quality that 
Topsoil fertility/functionality will be to be highly successful. 

may be reduced during soil handling 
measures, storage and 

maintained by appropriate management Control of the spread of soil disease 
rehabilitation. 

strategies. can be managed effectively. 
Soil hygiene management strategies will be 
developed to minimise the spread of soil 
borne disease. 
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	I Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Acid Mine To minimise the The potential impacts from acid mine Mitigation and management measures will The risk of acid mine drainage from 
Drainage risk to the drainage are as follows: include: waste mining and backfill is minimal. 

environment Generation of acid drainage from CWC will conduct further testwork to 
resulting from above surface stockpiles of acid confirm the geochemical characteristics of The risk of acid mine drainage from 
potentially acid forming materials such as coal and coal, waste rock, and ash and will develop coal mining and handling is low and 
forming materials, small amounts of PAF waste rock. appropriate management strategies to manageable. 

Contamination of surface water and manage any residual risks, in particular with The risk of acid mine drainage from 
subsequent impacts to vegetation respect to acid generation. ash co-disposal is considered minimal. 
from drainage or leaching of acid Monitoring and characterisation of mine 
forming materials, wastes as mining progresses and/or as 
Contamination of groundwater and operations change in order to monitor 
subsequent impacts to groundwater changes in waste rock chemistry. 
users from acid forming materials. Storage of potentially acid forming 
Potential contamination to materials on impervious areas. 
groundwater as a result of fly-ash Maintenance of drainage devices to catch 
and bottom-ash leachate. potential acid drainage from areas where 

potential acid forming material is stored. 

Using acid neutralising materials, such as 
lime, where appropriate. 
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	1 Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Surface Water To maintain the Potential impacts to surface water Mitigation and management measures will There is expected to be negligible 
quantity and quality quantity and quality are as follows: include: impact on surface water quality and 
of surface water so Loss of surface water flows due to Prevention of ponding and installation of quantity as a result of mining and 
that environmental infrastructure placement and effective diversions and subsequent re- associated activity. 
values, including 
ecosystem 

subsequent loss by evaporation or instatement of drainage lines (surface and 
There is expected to be negligible 

maintenance, are 
surface infiltration, and diversion of 
pre-existing drainage lines to other 

sub-surface). 

Prompt establishment of protective 
impact on sub-surface 

protected. catchments. vegetation on suitably contoured disturbed 
(palaeodrainage) water quality and 
quantity as a result of mining and 

Loss of sub surface water flows due areas, and establishment of sediment traps associated activity. 
to changes in palaeodrainage to intercept water flows from disturbed 
regimes during and after mining areas. Lake Indoon may experience very 
activities and the downstream Establishment of proper storage, small reductions in surface water flow 
impact on water features and water containment and disposal facilities for seasonally due to temporary 
users. process consumables and waste streams, interruption to surface water flows 
Increased sedimentation and Establishment of impermeable stockpile arising from drainage interruptions by 
erosion due to land disturbance and bases, and water-shedding and run-off the passage of mining across drainage 
inappropriate rehabilitation collection structures for stockpiles exposed lines. 
measures. to rainfall. Lake Logue will remain unaffected by 
Contamination by spillage of Establishment of management practices to surface water issues as it's in a 
process consumables and waste minimise rainfall and surface water separate catchment. 
streams including hydro-carbons, infiltration of stockpiles and hard-stand 
coolants, fly ash, pond sludge, and areas. Local drainage lines are not expected 
putrescibles. to be adversely impacted. 
Contamination by leachate from coal 

Potential sedimentation of surface and waste rock stockpiles. 
flows will be manageable. 
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Groundwater To maintain the The CWC Project proposes to dewater Studies and field monitoring will be undertaken Groundwater levels in the affected 
quantity and quality the coal deposit to allow mining and to co- to: superficial and Cattamarra aquifers 
of ground water so dispose waste rock, ash, and saline solids near the mine are expected to fall 
that existing and from the power station into the mine void. Further develop and validate the during the mine life - this has potential 
potential The groundwater model shows groundwater model and refine the predicted to adversely affect a small number of 
environmental drawdowns of less than 0.5m 13.3km drawdown. livestock drinking water supplies near 
values, including north and 12.6km south of the mine. Improve the knowledge of vegetation the mine. If this occurs CWC will 
ecosystem Drawdowns of up to 20m could occur in groundwater dependency and tolerance to provide alternative water supplies until 
function, are the South East corner of the Lake Logue groundwater level changes. the groundwater table recovers after 
protected. Nature Reserve (late in the mine life). Increase the understanding of the hydraulic mine closure. 

Potential impacts include: connectivity between the near surface soils Groundwater levels in the affected 
Vegetation stress and death where that store water, (perched aquifers) and superficial and Cattamarra aquifers are 
plants, GDE's and TEC's are underlying aquifers. expected to quickly return to near pie- 
dependent on groundwater affected A watertable and vegetation monitoring mining levels except immediately 
by draw-down. program will be developed to monitor the adjacent to the final pit void, where the 

Changes to availabilit' of effect of water table drawdown. watertable will remain up to a few 

groundwater to other users. Mitigation plans, such as watertable 
metres lower than pie-mining levels. 

Changes to the ecology of the Lake augmentation, may be developed to Regionally, groundwater levels and 
water quality is not expected to be 

Indoon and Lake Logue systems manage the impact if vegetation is shown 
affected by mine de-watering. 

including potential to expose acid to be affected by lowering of the water 
forming soils, table. Locally, the lake formed by 

Pollution of groundwater from Establishment of proper storage, 
groundwater reporting to the final pit
void is expected to become 

leached salts and metals from waste containment and disposal facilities for increasingly saline, until it reaches 
rock backfill and co-disposed ash process consumables and waste streams. saturation after many hundreds of 
and saline solid residues from the years. 

 power station. 
There is expected to be minimal impact 

Contamination by spills of on vegetation due to groundwater 
hydrocarbons or other process drawdown, during both operational and 
consumables. post-closure phases. 
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	I Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Vegetation and To maintain the It is proposed to clear 861 ha of native Clearing will be carefully planned and Some loss of individual flora and 
Flora abundance, vegetation. 	Potential impacts will include: supervised to achieve minimal disturbance. priority taxa will occur. 

diversity, 
geographic 

Reduction of regional representation Clearing of priority taxa will be avoided Minimal additional risk of weed 
of flora and vegetation communities where possible. infestation. distribution and 

productivity of flora 
including a number of individual Soil and weed hygiene measures will be 

at species and 
priority taxa. implemented. Minimal additional risk of spread of 

ecosystem levels 
Increased risk of weed infestation. Implementation of a weed monitoring and disease. 

through the Increased risk of soil borne disease. eradication program. 
Minimal additional risk of erosion and 

avoidance or Increased risk of erosion and Disturbed areas will be progressively sedimentation. 
management of sedimentation. rehabilitated. 
adverse impacts Indirect impacts from groundwater A Flora and Vegetation Management Plan Minimal risk of vegetation stress from 
and improvement drawdown and dust. will be implemented. dust. 
in knowledge. 

All of the vegetation communities and Studies and field monitoring will be 

priority flora species extend beyond the undertaken to confirm representation of 

project area. affected priority species in conservation 
estate. 

Studies of vegetation dependence on 
groundwater and monitoring of vegetation 
stress from groundwater drawdown. 

Dust suppression management.  
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	1 Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Vertebrate To maintain the The major impacts will arise from clearing Impacts to fauna will be minimised through the The impact on the regional populations 
Fauna abundance, 861 ha of native vegetation, and operation implementation of management measures of vertebrate fauna is expected to be 

diversity, of vehicles over a 30 year period, described in the draft Environmental minimal. 
geographic Potential impacts include: Management Plan. 
distribution and Loss of feeding habitat, particularly The key management measures for fauna are as 
productivity of for Carnaby's Black Cockatoo. follows: 
fauna at species 
and ecosystem Loss of breeding habitat, particularly Clearing will be conducted to avoid 

levels through the for the Rainbow Bee-eater. breeding seasons of animals where 

avoidance or Altered fire regimes. 
possible. 

 
management of Death of animals during clearing and 

Vegetation clearing will be restricted to that 

adverse impacts ongoing operations. which is immediately necessary, and 

and improvement Disruption due to increased noise, 
disturbed areas will be rehabilitated as 
soon as practicable. in knowledge. light and dust. 
Fire prevention and control strategies will 

Increased competition or predation be implemented. 
by feral species. 

Dust control strategies will be implemented. 
Conflicts with vehicles. 

Directional lighting will be used to minimise 
Although clearing for the Project will result light spill. 
in the loss of some habitat, areas of 

Vehicle speeds will be restricted. similar habitat exist immediately to the 
east within the SENR and to the north Retention of large trees where possible. 
west in the Lake Logue Nature Reserve. Fencing of all pond areas. 
Therefore, it is anticipated that there will Waste management protocols will be 
be no significant impacts to the implemented to prevent attraction of feral 
abundance or diversity of fauna in the animals. 
Lesueur Sandplain subregion. 
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Section 6 	Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Invertebrate and To maintain the The studies examined the potential for No mitigation or management measures were No loss of SRE invertebrate species is 
Short Range abundance, direct and indirect impacts on SRE considered necessary. considered likely. 
Endemic (SRE) diversity, invertebrate fauna. No significant impacts on SRE 
Fauna geographic invertebrate species are predicted. 

distribution and 
productivity of All species included in the assessment 
invertebrate fauna were found both within and outside the 
at the species and project area. No potential residual effects 
ecosystem levels on local SRE populations were 
through the considered likely. 
avoidance or 
management of 
adverse impacts. 

Subterranean To maintain the One stygobite was identified in field The stygobite has been identified in a bore some No species of subterranean fauna will 
Fauna abundance, surveys, an undescribed Bathynellidae 50 km north of the project area, and more than be lost as a result of the Project 

diversity, regional syncarid. This animal was found in a bore 30km beyond where predicted water table proceeding. 
distribution and located within the proposed mining area drawdown might have an impact on habitat. It is 
productivity of and so may be affected by mine possible this species has also been recorded to 
subterranean fauna dewatering and will be affected by mining, the north-east. 
at the species and 
ecosystem levels No troglobitic fauna are likely to be 

The host Cattamarra aquifer extends to the north 
 through the affected because of the lack of suitable 

and south of the project area and it is likely that 
 

avoidance or habitat in the project area, and no suitable 
this species will be found elsewhere in the
Cattamarra. management of nearby habitat is likely to be affected by 

adverse impacts 
and improvement 

mining or groundwater change. No mitigation or management measures are 

in knowledge. considered necessary. 
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	1 Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Pollution Factors 

Air Quality To ensure that Potential impacts from airborne emissions Management measures will include: No significant impacts on local 
emissions and dust include: Monitoring and reporting of particulate and receptors sensitive to air quality are 
do not adversely Dust arising from traffic on local gaseous pollutants during the life of the expected. 
affect access roads, mine service roads project. Vegetation in the adjacent conservation 
environmental and haul-roads during construction Covering conveyors. estates will not be adversely affected. 
values or the 
health, welfare and 

and operation. 
Employing dust suppression measures on 

amenity of people 
Dust arising from handling of waste unsealed roads, loading points, conveyors, 

and land users. 
rock, coal, ash and power station transfer points, stockpiles and during 
sludge. backfilling operations. 
Dust arising from wind erosion of Prompt rehabilitation of disturbed areas. 
disturbed surfaces including mine 

Maintenance of diesel engines to ensure 
faces, stockpile surfaces and areas 

operation within design limits. 
under rehabilitation. 

Combustion products from diesel Working with Coolimba Power Project to 

powered earthmoving and transport 
manage impacts. 

 
operations. Monitoring vegetation to detect stress 

Cumulative effects of the above induced by dust. 
 

arising from Coolimba Power A Dust Management Plan will be 
Project. implemented. 
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Summary of Impacts and Management Measures Applicable to the Relevant EPA 

Section 6 	1 Environmental Factors 

Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Greenhouse To minimise The main impact will be production of The Project will seek to reduce its emissions by: The coal mine will produce greenhouse 
Gases emissions to levels greenhouse gases by internal combustion gases typical for a modern coal mine of 

as low as engines in mining and support vehicles Pursuing opportunities to use 'clean' its size. 
practicable on an and through electricity use for mining, electricity. 
ongoing basis and coal treatment, conveying, water Promoting energy efficiency in all areas of However there is potential to reduce 

consider offsets to pumping, lighting and other minor uses. the operation, in particular, the mining of emissions significantly relative to other 

further reduce coal and waste rock, where emphasis will coal mines due to its relationship with 

cumulative 
emissions, 

Total green house gas output is estimated be placed on use of electric powered the Coolimba Power Project, whereby 
any initiatives implemented in respect 

to be 53 ktCO2-e, which is less than 0.1% equipment in lieu of diesel power. 
of CO2 emission, for example by 

of WA emissions. Ensuring that internal combustion engines carbon capture and storage (CCS), will 
are maintained to operate within design translate directly to the coal mine to the 

As a result, the Project will contribute to limits. extent that it is able to use electricity. 
Western Australia's greenhouse gas Promoting energy efficiency through 
emissions. education of employees, and the wider Development of the coal mine has the 

community. potential to usefully decrease Western 

Pursuit of waste minimisation practices, Australia's green house gas emissions 

including recycling of wastes. on a per unit energy consumed basis. 

Minor increase in WA production of 
CO2 equivalent per annum. 
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Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Noise To protect the Potential impacts include: The Project will mitigate and manage noise No significant impacts are expected. 
amenity of Hearing damage to employees and impacts by: 
sensitive receptors. the public. Ensuring that work places, including mobile 

Non-compliance with statutory limits, plant cabins and surrounds, meet or There may be minor exceedances of 

Nuisance to neighbours, including 
exceed maximum noise exposure prescribed noise limits during the 

construction phase.  
native fauna. 

guidelines, 

Cumulative effects of the above Applying best practice design to major 

arising from Coolimba Power 
fixed installations to reduce noise No exceedence of regulated noise 

Project. 
emissions. limits at the nearest receptor is 
Specifying the 'quietest' mobile and fixed expected during the operational phase 
plant reasonably available, of the Project. 
Managing 'noisy' operations to avoid 
sensitive times and/or adverse A small number of neighbours may be 
meteorological conditions, affected by nuisance noise. 
Monitoring and reporting noise levels and 
exposure in workplaces. 

Assisting neighbours affected by nuisance 
noise with installation of noise attenuation 
measures. 

Educating employees in relation to noise 
induced hearing loss. 

Working with Coolimba Power Project to 
manage impacts. 
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Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Social Factors 

Visual Amenity To ensure that Potential impacts include: Mitigation and management measures will The majority of changes in visual content 
aesthetic values Changes to the content of vista from include: resulting from the mine development will 
are considered and a number of locations around the Rehabilitating the permanent waste rock remain below the horizon for most 
visual impacts project area. Notable changes dump as soon as practicable. viewers. 
minimised. include the permanent waste rock Screening buildings and other The mine excavation will only be visible dump established at the south end infrastructure with plantings. from a very small number of locations of the mine during the 1St years of 

mining, the establishment of a mine 
Using building cladding colours compatible readily accessible to the public 

excavation which moves with background colours. 
Most viewers will remain distant from the 

progressively northward over the 30 Erecting or planting screens in locations 
changed visual content, such that the 

year mine life, and establishment of that would otherwise allow road users to be 
changes will not be obtrusive because 

mine infrastructure including coal distracted. 
they are too far distant. 

stockpiles, coal crushing facilities, Consulting with neighbours throughout the 
offices, workshops over-head power project planning and construction to seek 
lines, bore head-works, and water feedback on the planned changes to visual There will be insignificant impact to 

management structures. amenity viewers from most locations.  

Increased number of light sources. Assisting neighbours to erect or plant A small number of local land-owners and 
screens. residents will become aware of changes, 
Ensuring that lighting is installed to most of which will be unobtrusive or 
minimise impacts to potential viewers, readily screened from most viewing 
notably public road users, locations. 
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Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Aboriginal To ensure that Two potential Aboriginal heritage sites CWC will enter into heritage agreements it is likely that there will be a need to 
Heritage changes to the were identified as part of the ethnographic with representatives of the indigenous land negotiate the disturbance of potential 

biophysical or archaeological survey of part of the owners. heritage sites in the mine footprint. 
environment do not Project Area. These were likely to be 
adversely affect disturbed as part of the coal mine Heritage surveys will be conducted of all 

historical and proposal. areas prior to activities occurring. 

cultural 
associations and If the Project requires the clearing of the 

comply with heritage sites, CWC will consult with the 

relevant heritage indigenous land owners and will work with 

legislation. the DIA to ensure compliance with the 
Aboriginal Heritage Act 1972. 

To avoid impacts to 
Aboriginal cultural Ongoing discussions on heritage matters 
sites. will continue. 

European To ensure that No heritage sites were identified within No mitigation measures are proposed. No impacts are predicted. 
Heritage changes to the the footprint or in the surrounding vicinity. 

biophysical 
environment do not 
adversely affect 
historical and 
cultural 
associations and 
comply with 
relevant heritage 
legislation.  
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Table 6-2 Summary of Impacts and Management Measures Applicable to the Relevant EPA Environmental Factors 

Element of 
Environment 

Objectives Potential Environmental 
Impacts 

Proposed Mitigation and 
Management Measures 

Predicted Outcome 

Public Health To minimise Whilst the outcomes of the traffic and The proposed measures will require discussion No residual traffic issues are predicted as 
and Safety - changes to local transport assessment did not identify any with Main Roads Western Australia part of this proposal. 
Road traffic where capacity issues with roads or junctions, 
Transportation possible, and some improvement measures to the 

ensure road safety. existing road network have been 
proposed. These are to ensure the 
introduced vehicle types on certain roads 
are accommodated for. 

Land Use and To maximise social The key impacts for social issues will be The introduction of the construction camp The project proposes social issues that 
Community and economic during the 18 month construction phase provides opportunities for a legacy and a need careful management and open 

benefits to the local when the peak workforce will be in the resource for the community once the communication with the community. The 
community. locality. This will be accompanied by a construction phase is complete. predicted outcome will be a community 

designated construction camp in the town The influx of construction workers will put that has open and ongoing dialogue with 
of Leeman. With this approach comes a pressure on the existing services and the proponent to ensure decisions 
variety of social effects that require infrastructure of the towns in the region. The regarding the towns in the area are made 
careful management to ensure the best proponent will work with the community, jointly and with the best interests of both 
outcome for the community and CWC services and businesses to minimise the impact parties. 

Final mine void will cause a change in from the social effects that are attributable to the 
The project will be of economic value to 

land use of the 120ha affected, project. 
the region and the local communities. 

Preliminary closure plan will be updated 
throughout the project and the final void will be The final mine void will remain as a 
rehabilitated in accordance with the final closure permanent feature with increasingly saline 
plan. water quality. 

AVIVA 
C 0 R P 0 R A T 1 0 N L T D 

6-17 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

7. Biophysical Issues 

and Management 

7 
•• :' 	

f 

_•._)• Eq .: 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Section 7 	1 Biophysical Issues and Management 

This section details the impact assessment and management measures proposed for each of the 
biophysical environmental factors identified and summarised in Table 6.1. 

7.1 Sustainability 

7.1.1 Sustainability Assessment 

In August 2004, the EPA released its position paper on sustainability (Position Statement No. 6 'Towards 
Sustainability'), which outlines the EPA's views on matters of environmental importance in relation to 
sustainability. The position paper also defines a range of questions to be asked when proposals are 
undergoing environmental assessment to determine whether the proposed activities are consistent with 
attaining the goal of sustainability (EPA 2004c). These questions, along with CWC's response, are listed 
in Table 7-1. 

Table 7-1 	Sustainability Checklist 

Question1  Proponent's Response 

Does the proposal deplete non-renewable resources The CWC Project does not significantly deplete non renewable 
significantly? resources within the State of Western Australia. Other non 

renewable coal resources exist in the immediate region of the 
Mid West including the Hill River coal resources, the Irwin River 
coal resources and the Green Head coal resources. Further 
afield there are significant coal resources in the Collie basin and 
in the Vasse coal 	resources. 	Further, within WA there are 
considerable non renewable resources of oil and gas that are 
not impacted by this Project. 

Coal from the CWC Project will provide the primary fuel source 
for the Coolimba Power Station. 	At the proposed rate of 
consumption, there is more than 30 years of resource available. 
Development of the Project assists in meeting the demand for 
energy in the SWIS, which continues to grow at approximately 
120 MW each year. 

The proposed CWC Project will also greatly reduce the loss of 
energy during transmission by reducing the distance required for 
energy 	transmission 	to 	the 	Mid 	West. 	By 	reducing 	the 
transmission losses, the amount of greenhouse gas emissions 
produced per mega watt of usable electricity is also reduced. 

Development of the Project also assists the State Government in 
complying with its Fuel Diversity Policy which seeks to diversify 
the sources of fuel for energy generation within the State. 

Does 	the 	proposal 	deplete 	assimilative 	capacity All of the emissions from the mine will be within acceptable 
significantly? limits. 

Does the proposal use natural resources responsibly? 
i CWC s committed to optimising the use of the coal reserve. 

As indicated above, this Project will greatly reduce the loss of 
energy during transmission by the SWIS by reducing the 
distance required for energy transmission to the Mid West. By 
reducing the transmission losses, the amount of greenhouse gas 
emissions produced per mega watt of usable electricity is also 
reduced. 

In addition, the Mine will utilise its dewatering water to water cool 
the related Coolimba Power Station. The use of this lower quality 
water will reduce the need for using better quality water for water 
cooling. 
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Section 7 	1 Biophysical Issues and Management 

Table 7-1 (cont.) 	Sustainability Checklist 

Question1  Proponent's Response 

Does the proposal satisfactorily restore any disturbed CWC is committed to rehabilitating any construction phase 
land? disturbances 	as 	soon 	as 	possible. 	Operational 	phase 

disturbances will be rehabilitated progressively as they become 
available for rehabilitation. At the end of the Project's operating 
life, CWC will implement closure and rehabilitation plans that 
address the decommissioning, rehabilitation and closure of the 
Project. 

Does the 	proposal 	follow the 	waste 	hierarchy 	and A fully integrated waste management and recycling programme 
manage satisfactorily any waste produced? will 	be 	implemented 	from 	the 	initial 	phases 	of 	project 

development. 	The programme is based on the principles of 
avoid, reduce, reuse and recycle. 

Does the proposal incorporate best practice in water and The development of a water-cooled Power Station adjacent to 
energy efficiency? the 	coal 	mine 	allows the 	beneficial 	use of water from 	pit 

dewatering at the mine that would otherwise be discharged to 
the environment. 

The Mine will use best practice principles for both water and 
energy efficiency. 

Does the proposal make good use of best practice to The use of the dewatering water at the Power Station enables 
prevent pollution? CWC to avoid discharging this water to the environment. 

In addition, the disposal of ash from the Power Station to the 
mined pit enables the Coolimba Power Station to better manage 
the potential for pollution from the Project. 

Does 	the 	proposal 	increase 	use 	of 	non-renewable CWC is investigating ways in which to minimise the use of non- 
transport fuels? renewable fuels during construction and operation. Examples of 

the way in which this may be achieved is through the use of road 
trains for bulk transport rather than a larger number of smaller 
loads, buses to transport the workforce rather than the use of 
individual cars. 

Does the proposal use energy efficiency technologies? The mine will use energy efficient technologies that are available 
and 	appropriate 	for 	the 	Project. 	For 	example, 	electrically 
powered 	mining 	equipment 	is 	being 	considered 	including 
excavators and conveying systems, and the mine seeks to 
minimise haulage effort through innovative design. 

Does 	the 	proposal 	result 	in 	net 	improvements 	in The Project has already contributed to the body of knowledge on 
biodiversity? regional biodiversity, including new data on the location and size 

of 	Priority 	Flora 	populations. 	Additional 	populations 	of 
stygofauna and SRE invertebrates have also been located. 
CWC has committed to undertaking further field studies to assist 
in locating additional populations of Priority Flora species outside 
of the project area. 

Does the proposal increase greenhouse gas emissions? Greenhouse gas emissions from the CWC Project will be less 
than typical coal mining emissions as there will not be methane 
in the fugitive emissions. 

Does the proposal involve acceptable levels of risk? A risk review has been conducted for the Project and forms the 
basis for the environmental management strategies presented in 
this 	PER. 	CWC 	considers 	that 	the 	environmental 	risks 
associated with the Project are at an acceptable level that can 
be managed. 
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Table 7-1 (cont.) 	Sustainability Checklist 

Question1  Proponent's Response 

Does the proposal have a secure foundation of scientific Detailed investigations have been conducted for the Project 
understanding of its impacts? including biological baseline studies over a four year period, 

ground and surface water studies, a detailed soil investigation, a 
rigorous air quality, 	noise and 	greenhouse gas study, 	and 
comprehensive impact prediction modelling. 

Does the proposal minimise the ecological footprint? CWC is strongly committed to minimising the ecological footprint 
of the Project. 	The project area is located on a combination of 
vegetated land and cleared farmland, with clearing of native 
vegetation being reduced to the minimum required. 

Does the proposal avoid or minimise adverse impacts The Project is located, has been designed and will be managed 
and 	promote 	beneficial 	impacts 	on 	the 	surrounding to reduce the impact of noise, light, transport and other aspects 
community? on 	the 	local 	community. 	The 	short 	term 	construction 

accommodation (subject of separate assessment) will have the 
ability to leave a positive legacy for the local communities. The 
local communities will be made more resilient from the increased 
economic activity during construction and operation. 

Does the proposal produce sustainable net economic In addition to assisting in meeting the demand for energy in the 
benefits? SWIS, 	the 	Project will 	assist 	in 	the 	development of new 

industries 	in 	the 	Mid-West 	Region 	of 	WA. 	This 	new 
development, 	as 	well 	as 	the 	Project 	itself, 	will 	provide 
employment in the region and generate wealth for the State. 

Does 	the 	proposal 	produce 	sustainable 	net 	social CWC is committed to ensuring local communities gain long term 
benefits? benefits from its operations both directly and indirectly, including 

employment opportunities. The wider community also benefits 
through the generation of additional energy for the SWIS and the 
reduction in the loss of energy currently experienced during 
energy transmission to the Mid West. CWC proposes to develop 
mechanisms with the local government authorities to build 
community capacity as part of the Project. 

Does the proposal add to heritage protection and provide No known heritage sites will be adversely impacted by the 
a sense of place? Project. 

Does the proposal produce net environmental benefits? Development of the Project in conjunction with the Coolimba 
Power Station reduces losses currently experienced by the 
SWIS by 12%, which in turn reduces the volume of greenhouse 
gas emissions produced per mega watt of usable electricity. 
The Project has already contributed to the understanding of the 
ecology and biodiversity of the Eneabba area, including the 
SENR. 

Does the proposal contribute to a more equitable and As indicated above, CWC is committed to ensuring local 
just society? communities gain long term benefits from its operations, 

including employment. The company will develop mechanisms 
with the local government authorities to build community 
capacity as part of the Project. 

Does the proposal interact positively with other likely The CWC Project is strongly integrated with the Coolimba 
developments? Project. 	The development of a water-cooled power station 

allows the beneficial use of water from pit dewatering at the 
adjacent CWC mine that would otherwise be discharged to the 
environment. 	Similarly, the disposal of ash from the Power 
Station as part of the progressive backfill of the coal mine 
eliminates the need for separate ash dams. The provision of a 
reliable and secure base load form of electricity on the region will 
enable other Mid-West projects to develop. 
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Section 7 	I Biophysical Issues and Management 

Table 7-1 (cont.) 	Sustainability Checklist 

Question1  Proponent's Response 

Does the proposal provide new opportunities (social, The Project will add to the employment generating businesses in 
economic or environmental)? the 	Mid 	West 	Region. 	Local 	business 	and 	employment 

opportunities are fundamental to healthy regional towns. The 
Project 	will 	result 	in 	significant 	additional 	environmental 
knowledge for the region. 

Note: 1. As outlined in EPA (2004c) 

7.1.2 Assessment Against EPA Principles of Environmental Protection 

In 2003, the EP Act was amended to include five principles which form the core set of environmental 
protection principles for the EPA. These principles are: 

The precautionary principle. 

The principle of intergeneration equity. 

The principle of conservation of biological diversity and ecological integrity. 

Principles relating to improved valuation, pricing and incentive mechanisms. 

The principle of waste minimisation. 

These principles are outlined in EPA Position Statement No. 7 'Principles of Environmental Protection', 
which was issued in August 2004 (EPA 2004d). Table 7-2 presents information on these principles along 
with an indication as to how CWC has, or proposes to, address these during Project development and 
implementation. 

Table 7-2 	Principles of Environmental Protection 

EPA Principle Project Application 

The precautionary principle Careful evaluation of the Project has been undertaken 
Where there are threats of serious or irreversible to avoid, where practicable, serious or irreversible 
damage, lack of full scientific certainty should not damage to the environment. 
be used as a reason for postponing measures to 
prevent environmental degradation. Specialist studies have been undertaken to assess the 
In the application of the precautionary principle, environment and potential impacts, and management 
decisions should be guided by: plans have been prepared to protect the environment. 

careful evaluation to avoid, where practicable, 
serious 	or 	irreversible 	damage 	to 	the The proposal requires vegetation to be cleared (whilst 
environment; and adjacent to Conservation Estate, no clearing for this 
an 	assessment 	of 	the 	risk-weighted Project is in the Conservation Estate areas). Air quality 
consequences of various options. and noise impacts will be minimal. The stygofauna 

species recoded within the area to be affected by mining 
and mine dewatering is highly likely to be present 
outside of the project area, based on a risk assessment 
conducted by a reputable subterranean fauna specialist 
(Appendix T). 
Groundwater Dependant Ecosystems may be affected 
by groundwater drawdown associated with dewatering 
but the risk is assessed to be low. 
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Section 7 	I Biophysical Issues and Management 

Table 7-2 (cont.) 	Principles of Environmental Protection 

EPA Principle Project Application 

2. 	The principle of intergenerational equity 
CWC will rehabilitate areas disturbed by the Project to 

The present generation should ensure that the be comparable with the existing landforms and land 
health, diversity and productivity of the uses except the final void. The mining method allows for 
environment is maintained or enhanced for the continual rehabilitation to occur progressively over the 
benefit of future generations. life of the Project. 

3. 	The principle of the conservation of biological Conservation 	of 	biological 	diversity 	and 	ecological 
diversity and ecological integrity integrity 	is 	a 	fundamental 	consideration. 	Baseline 
Conservation of biological diversity and ecological studies have been undertaken for the Project to assess 
integrity should be a fundamental consideration. the 	environmental 	value 	of areas 	which 	could 	be 

impacted 	by the construction 	and operation of the 
Project and management plans will be implemented as 
required. The environmental impacts, as demonstrated 
by these studies, are expected to be manageable. 

4. 	Principles 	relating 	to 	improved 	valuation, The full life cycle costs of coal mining, including the use 
pricing and incentive mechanisms of natural resources and assets and the ultimate 

Environmental factors should be included in disposal of any wastes and decommissioning and 
the valuation of assets and services, closure of operations have been determined. 

The "polluter pays" principle - those who CWC recognises the polluter pays principle, and has 
generate pollution and waste should bear the designed the Project to ensure that pollution type 
cost of containment, avoidance or abatement. impacts are minimised. 
The users of goods and services should pay 
prices based on the full life cycle costs of CWC endeavours to only purchase goods where the full 
providing goods and services, including the life cycle costs have been considered. 
use of natural resources and assets, and the 
ultimate disposal of any wastes. Environmental goals will be pursued in the most cost 

Environmental 	goals, 	having 	been effective way.  
established, should be pursued in the most 
cost-effective way, by establishing incentive 
structures, 	including 	market 	mechanisms, 
which enable those best placed to maximise 
benefits and/or minimise costs to develop 
their 	own 	solutions 	and 	response 	to 
environmental problems. 

5. 	The principle of waste minimisation All reasonable and practicable measures are taken to 
All reasonable and practicable measures should minimise the generation of waste and its discharge into 
be taken to minimise the generation of waste and the environment. As part of the Project, an EMP which 
its discharge into the environment, includes waste management has been prepared and will 

be implemented (Appendix C). The preferred 
management options are to avoid, reduce, reuse, 
recycle and recover waste. 
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Section 7 	Biophysical Issues and Management 

7.2 Vegetation 

7.2.1 Objectives and Standards 

The Project objective for vegetation is to minimise the impacts on the abundance, species diversity, 
geographic distribution and productivity of plant communities. 

Relevant legislation and standards include: 

Environment Protection and Biodiversity Conservation Act 1999. 

Wildlife Conservation Act 1950. 

EPA Position Statement No. 2 (Environmental Protection of Native Vegetation in Western Australia 
2000). 

EPA Position Statement No. 3 (Terrestrial Biological Surveys as an Element of Biodiversity 
Protection in Western Australia 2002). 

EPA Guidance Statement No. 51 (Terrestrial Flora Surveys for Environmental Impact Assessment in 
Western Australia 2004). 

7.2.2 Definition of Issues and Impacts 

Comprehensive survey work was carried out to map the distribution of vegetation types in the project area 
and in some adjacent and surrounding areas. The resulting Flora and Vegetation report is provided as 
Appendix K and the results summarised in Section 4.6. 

A total of 15 plant communities were recorded within the project area, with the remaining areas consisting 
of cleared paddocks (Figure 4-12c and Figure 4-12d). 

The vegetation surveys covered an area of 3,032ha and included the total Project footprint of 
approximately 1,701 ha. Within the Project footprint, approximately 861 ha of native vegetation will be 
cleared. 

None of the clearing will have an impact on any "critical assets" as defined in EPA Position Statement 9 - 
Environmental Offsets (EPA 2006) however portions of the clearing will be on the boundary with the 
SENR. 

Direct Impacts of Clearing 

The 861 ha of clearing is on private land. All of the plant communities represented in this footprint extend 
outside the project area. Approximately 750 ha of this vegetation on private land is classified as excellent 
in the Bush Forever condition rating (Mattiske 2009), although all of this area is still in the process of 
recovering from a series of large fires across the entire area. The remaining 111 ha is of variable 
condition from completely degraded (where the vegetation is part of the open pasture), to very good 
where the vegetation is either rehabilitated from historical mining operations or remnant vegetation with 
minor levels of disturbance. 

The area of each plant community that was found in the vegetation surveys and is to be cleared is 
presented in Table 7-3. 
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Table 7-3 	Predicted Area of Disturbance for Plant Communities 

Area of Clearing within project 

Community area 
Plant 

0/ .'o of  Community 
Description within 

Survey Area Area (ha) Community 
(ha) Surveyed 

Low woodland of Eucalyptus todtiana and Nuytsia 
floribunda over Adenanthos cygnorum, Eremaea 

El beau fortioides var. lachnosan the, Melaleuca 38.9 7.9 20.5% 
leuropoma, Banksia sphaerocarpa var. sphaerocarpa 
and Hibbertia hypericoides on sand.  
Open low woodland of Eucalyptus todtiana and 

E4 Nuytsia floribunda over Banksia menziesii and 89.3 29.4 32.9% 
Stirlingia latifolia on sandy drainage lines.  

Open low woodland of Eucalyptus todtiana, Nuytsia 
E5 floribunda over Banksia menziesii and Conospermum 18.4 14.2 77.2% 

triplinervium on sandy uplands.  

Open low woodland of Eucalyptus todtiana and 
E6 Nuytsia floribunda over mixed low shrubs and herbs 47.9 32.8 68.7% 

on sandy lowlands. 
Mixed heath of Melaleuca leuropoma with emergent 

Hl 
Banksia species with occasional Eucalyptus todtiana 

52.9 49.3 93 3% and Actinostrobus arenarius on sand with exposed 
lateritic rises.  
Heath or low Shrubland of Conospermum 
triplinervium, Verticordia nitens, Adenanthos 4,) V,J...) UI 
cygnorum subsp. cygnorum, Stirlingia latifolia and 
Jacksonia floribunda on sand.  
Heath or scrub of Melaleuca leuropoma, Banksia 
sphaerocarpa var. sphaerocarpa, Dryandra nivea 

H3 subsp. nivea, Eremaea beaufortioides var. 625.2 423.7 67.8% 
lachnosanthe and Hibbertia subvaginata on lateritic 
rises.  

H4 Mixed heath of Proteaceae and Myrtaceae spp. with 
121.9 0.4 0 30/ 

0 occasional Eucalyptus todtiana on sand. . . 
Mixed heath or shrubland of Xanthorrhoea 

H5 drummondii, Allocasuarina humilis and Hibbertia spp. 17.9 15.9 88.7% 
and Proteaceae spp. on lateritic uplands.  
Open scrub of Acacia blakelyi and Hakea 
psilorrhyncha over Gahnia trifida, Melaleuca 

Sl leuropoma, Conostylis aculeate subsp. breviflora, 6.2 6.2 100.0% 
*Ursinea anthemoides,  *Triflorium  campestre and 
*Vulpia  bromoides on rehabilitated land.  

S2 
Open scrub of Acacia blakelyi with occasional 

189 98 520% Eucalyptus todtiana over annual grasses and herbs. 
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Section 7 	1 Biophysical Issues and Management 

Table 7-3 (Cont.) 	Predicted Area of Disturbance for Plant Communities 

Area of 
Community 

Plant Clearing within project 
Description within 

Community area 
Survey Area 

(ha)  

Scrub or thicket of Banksia attenuata, Banksia 

Ti 
menziesii over Banksia sphaerocarpa var, 

720.4 169.7 23.6% sphaerocarpa, Adenanthos cygnorum, Banksia 
hookeriana and Conospermum triplinervium on sand. 
Thicket or scrub of Acacia blakelyi over Melaleuca 

T2 leuropoma, Banksia sphaerocarpa var. sphaerocarpa, 32.5 25.9 79.6% 
Verticordia densiflora var. densiflora on sand. 
Thicket or scrub of Melaleuca hamulosa, Melaleuca 

T3 concreta, Viminariajuncea and Kunzea recurva on 35.6 3.2 9.0% 
sand or loam flats. 

Thicket or scrub of Melaleuca rhaphiophylla and 
T4 Melaleuca lanceolata over sedges and rushes on low- 70.9 4.7 6.7% 

lying sandy barns.  
TOTAL  2,060.3 861  

All of these plant communities extend outside the project area. However, the extent of these communities 
in the region have been modified by agricultural activities and mining activities. 

A number of communities are classed as regionally or locally significant due to the presence of 
conservation significant species. These are; Ti which is regionally significant and the following which are 
locally significant El, E4, E6, Hl, H2, H3, H5, T2 and Si. All of these communities are represented in 
either the Tathra or Eridoon vegetation systems. Table 7-4 provides a comparison of the Pre-European 
extent of these vegetation systems with the direct impact of the Project and percentage held in formal 
conservation reserves. Although Pre-European extent may not give an accurate indication of the 
complete impact of the Project, it will accurately describe what percentage is currently in the Conservation 
Estate and provides a conservative estimate of the impact of the proposals. Apart from the greater impact 
on the Eridoon systems, the amount that is in Conservation Estate is much greater than what will be 
affected by the Project. 

Table 7-4: 	Summary of the Impact on Pre—European Extent of Vegetation Systems 

Total Pre - CWC Pre - Held in 
Vegetation 

European European Conservation 
system 

extent (ha) (% impacted) Estate (%) 

TATHRA 396,178 0.222 3.49 

ERIDOON 91,283 0.896 14.94 

Source: Mattiske (2009) 

The Hi heath community includes pockets of lateritic rises, and therefore has some species in common 
with the only known TEC in the Eneabba area, the Ferricrete Floristic Community - Rocky Springs type. 
Community 72 Ferricrete Floristic Community is listed as Vulnerable by the Department of Environment 
and Conservation (2006). However, it is important to note that the soils, groundwater and vegetation 
studies suggest that the Project does not have any impacts on the listed Rocky Springs TEC which is 
located over 1 km to the east of the project area as shown on Figure 4-1 2c (refer to Section 7.4). 
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Indirect Impacts on Vegetation 

In addition to clearing, vegetation within the project area could be affected by: 

. 	Groundwater drawdown; 

Changes to surface water patterns; 

Increase in human-induced wild fire episodes; 

Deposition of dust and other air emission constituents; 

Weed development; and 

. 	Potential spread of dieback. 

The anticipated groundwater drawdown from dewatering is discussed in Sections 4.5 and 7.8. 
Groundwater drawdown has the potential to affect any GDE within the drawdown area. The Project's 
potential impact on GDEs is addressed in Section 7.4. 

The changes to surface water patterns related to the Project are described in Sections 4.4 and 7.7. The 
Project will isolate and obstruct the surface runoff from the upper portions of the B Sub catchment area 
which is represented in Figure 4-8. The mine will move northward at approximately 400m per year and 
will have an open area of 120 ha and a length of approximately 1,800m at any point in time. The Project 
design will include diversion of drainage lines around the open area of the pit with the diverted surface 
water maintaining flow within the catchment. The pre-mining drainage lines, except for the permanent 
drainage line diversion south of the waste rock dump, will be replaced as close as possible to their 
existing locations as soon as is practicable as part of the ongoing rehabilitation. The permanently diverted 
drainage line will also be revegetated. Therefore, the potential for impacts to vegetation, from changes in 
the surface water flow patterns, are expected to be minimal. 

Fire has historically occurred in the region, including the project area, and affected the plant communities. 
There is potential for fire to occur during the life of the Project, so a Fire Management Plan will be 
implemented to minimise potential for the Project activities to start fires and outlining response measures 
in the event that fires do start. One of the advantages of the Project is the additional resources, both 
human and equipment, to fight fires in the region. 

As discussed in Sections 4.14 and 8.4, air emissions (including dust) relating to the Project and the 
adjacent Coolimba Power Project have been modelled and are anticipated to be low. It is highly unlikely 
that emissions would impact vegetation. 

It is possible that weed species may initially inhabit the rehabilitation areas. The flora and vegetation 
survey did not identify declared weeds in the project area, however, there is potential for seeds to be 
introduced and spread at the site via vectors such as people and machinery. Therefore, weed hygiene 
and management measures will be implemented to minimise this risk. 

As discussed in Section 4.7, there is potential for the spread of dieback at the site. Dieback management 
is discussed in Section 7.5. 

All of these indirect impacts on vegetation are applicable to the SENR and the LLNR which border the 
project area. 

7.2.3 Management 

Impacts to vegetation will be minimised through the implementation of management measures described 
in the draft Environmental Management Plan (EMP) (Appendix C). The key management measures are 
as follows: 

Clearance of native vegetation will be restricted to the project area and minimised to that necessary 
for operations. 
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Additional vegetation surveys will be undertaken in the SENR and LLNR to better define the extent of 
plant communities that will be impacted by the Project, that also exist in these secure reserves. 

Progressive rehabilitation of disturbed areas will occur over the life of the mine. Conservation 
significant flora species that will be impacted by mining will be included where possible in the 
rehabilitation species mix. A draft Progressive Rehabilitation Plan is outlined in Appendix F. 

Monitoring and assessment to improve the understanding of the groundwater dependency of 
vegetation types within the areas which may be impacted by drawdown. This will include detailed 
monitoring of surface and ground water flows, soil conditions and plant specifications as well as 
building a database of analysis/changes to the environment related to events both natural and 
introduced as part of this Project. 

Access to all non-operational areas will be restricted and personnel shall remain on designated 
roads and tracks. This will assist in minimising risk of fire, vegetation disturbance, and the spread of 
dieback and weeds. 

Vehicle hygiene will be maintained at all times to minimise the potential spread of dieback and 
weeds. Vehicles that arrive on site will not access the site unless clean and cleared for access. 

Approximately 861 ha of remnant vegetation will be cleared in the project area. CWC proposes to 
provide an offset of 861 ha of similar vegetation. 

Commitment I 

CWC commits to providing an offset of 861 ha of remnant vegetation for the vegetation clearing in the 
project area. The offset will be negotiated with the DEC. 

Commitment 2 

CWC will undertake further field studies to extend vegetation surveys outside the project area and 
incorporate areas of potential impact from groundwater drawdown. 

7.3 Flora 

7.3.1 Objectives and Standards 

The objective of the Project in relation to flora is to protect flora of conservation significance, where 
practicable. 

Relevant legislation and standards include: 

Environment Protection and Biodiversity Conservation Act 1999. 

Wildlife Conservation Act 1950. 

EPA Position Statement No. 2 (Environmental Protection of Native Vegetation in Western Australia 
2000). 

EPA Position Statement No. 3 (Terrestrial Biological Surveys as an Element of Biodiversity 
Protection in Western Australia 2002). 

EPA Guidance Statement No. 51 (Terrestrial Flora Surveys for Environmental Impact Assessment in 
Western Australia 2004). 
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7.3.2 Definition of Issues and Impacts 

Comprehensive survey work was carried out to map the distribution of conservation significant flora in the 
project area. The resulting Flora and Vegetation report is provided as Appendix K, and the results 
summarised in Section 4.6. 

A total of four Priority 2 (P2), eight Priority 3 (P3) and four Priority 4 (P4) taxa were recorded within the 
project area. Each of the priority species to be impacted by the Project is discussed below. 

Acacia lasiocarpa var. lasiocarpa Cockleshell Gully variant (E. A. Griffin 2039) (P2). 

This shrub is usually found on grey-yellow sand with laterite, in open low heath, and produces yellow 
flowers in August. There are five records of this species in the WA Herbarium. This species was 
recorded at four locations in the project area and has been recorded at eight locations in the SENR. 
The species is restricted to the Eneabba area. 

Calytrix purpurea (P2). 

This spreading shrub is usually found on grey-yellow sands with laterite and sand plains, in open low 
heath. There are 13 records of this species in the WA Herbarium. This species was recorded at 
three locations in the project area, and one location in the SENR. This species extends from 
Yandanooka north to Kalbarri. This collection represents a range extension of 70 km south of its 
previous known range. 

Comesperma rhadinocarpum ( P2). 

This perennial herb is found on sandy soils, and produces blue flowers from October to November. 
There are eight records of this species in the WA Herbarium. This species was recorded at one 
location in the project area, and has been recorded at one location in the nearby area. This species 
extends from Eneabba to Geraldton, to the Swan Coastal Plain and to the Jarrah forest. 

Verticordia argentea (P2). 

This is an erect open shrub growing to 2 m in height and producing pink or white flowers from 
November to April. It is found on white, grey or yellow sand on sandy ridges and undulating plains. 
There are 30 records of this species in the WA Herbarium. This species was recorded at one 
location in the project area and five locations in the SENR. It has been recorded at 13 locations in 
the nearby Eneabba areas including ten in the SENR. This species is restricted to the Eneabba 
area. 

Acacia flabellifolia (P3). 

This erect, spreading shrub to 1 m in height is found on rocky loam or lateritic gravelly soils on low 
hills and ridges. There are 24 records of this species in the WA Herbarium. This species was located 
at one location in the project area and one location in the SENR. The species has not been recorded 
in nearby areas. This species extends from Eneabba to the Avon Wheatbelt area. 

Calytrix superba (P3). 

This shrub is usually found on grey-yellow sands with laterite, in open low heath. There are 34 
records of this species in the WA Herbarium and it was recorded at two locations in the project area 
and two locations in the LLNR. The species has been recorded at three locations in the nearby 
Eneabba area and is restricted to the Eneabba area. 

Gre villea biformis subsp. cymbiformis (P3). 

This erect open shrub is found on white, grey or yellow sand on sandy ridges and undulating plains. 
There are 21 records of this species in the WA Herbarium. This species was recorded at two 
locations in the project area, and has been recorded at ten locations in the nearby Eneabba area. 
This species is restricted to the Eneabba area. 
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Haemodorum loratum (P3). 

This bulbaceous perennial herb grows to 120 cm in height, occasionally reaching 2 m. Producing 
black, brown or green flowers in November, it is found on grey or yellow sand or gravel. There are 
16 records of this species in the WA Herbarium. This species was recorded at one location in the 
project area and was recorded at two locations in the nearby Eneabba area. This species extends 
from the Eneabba area to the Geraldton Sand Plains and the Swan Coastal Plain. 

Hemiandra sp. Eneabba (H. Demarz 3687) (P3). 

Current voucher descriptions in the Western Australian Herbarium describe this species as being a 
straggly herb to 90 cm high. One recording has been made by Government agencies in the H3 
community in the CWC Project. There are 15 records of this species in the Western Australian 
Herbarium (2009) and one in the area bounded by the database search. This species extends from 
10 km south of Eneabba to Mt Adams, south east of Dongara. This recording may represent the 
most southern extent of the species. 

Mesomelaena stygia subsp. deflexa (P3). 

A tufted sedge to 50 cm in height, producing brown or black inflorescences from March to October, 
this species is found on white, grey or lateritic sand, gravel and clay. There are 16 records of this 
species in the WA Herbarium. This species was recorded at two locations in the project area and 
eight locations in the SENR. It has been recorded at three locations in the nearby Eneabba areas. 
The species is restricted to the Eneabba area. 

Schoenus griffinianus (P3). 

This small tufted sedge grows to 10 cm in height and is found on white sand with inflorescences 
produced from September to October. There are 24 records of this species in the WA Herbarium. 
This species was recorded at one location in the project area, and has been recorded at two 
locations in nearby areas. This species extends from the Eneabba area towards Perth. Eneabba is 
the northern extent of the species range. 

Verticordia fragrans (P3). 

This openly-branched shrub grows to 3 m in height and produces pink or white flowers from 
September to November. It is found on white, grey or yellow sand or clay loam, in low-lying areas 
and sandplains. There are 23 records of this species in the WA Herbarium. This species was 
recorded at one location in the project area, two locations in the SENR and once in surrounding 
vegetation. It has also been recorded at six locations in the nearby Eneabba areas. This species is 
restricted to between Badgingarra and Geraldton. 

Calytrix eneabbensis (P4). 

This shrub is usually found on grey-yellow sands with laterite, in open low heath. There are 23 
records of this species in the WA Herbarium. This species was recorded at one location in the 
project area and has been recorded at two locations in the nearby Eneabba area. This species is 
restricted to the Eneabba area. 

Georgeantha hexandra (P4). 

This rhizomatous herb grows to 80 cm in height and is found in seasonally moist areas of deep sand 
within tall shrubland or low heath. There are 27 records of this species in the WA Herbarium. This 
species was recorded at five locations in the project area and at four sites in the LLNR. This species 
was also recorded in 27 sites in the nearby Eneabba areas. The species extends southwards from 
south of Arrowsmith River to Lancelin. 
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Stylidium aeonioides (P4). 

This rosette-forming perennial herb produces yellow, cream or white flowers from September to 
November. It is found on sand or loam over laterite on hillsides. There are 26 records of this 
species in the WA Herbarium and it was recorded at one location in the project area. The species 
has not been recorded in nearby areas. This species extends from the Eneabba area south towards 
Cataby. 

Verticordia aurea (P4). 

This erect open shrub grows to 2 m in height, producing pink or white flowers from November to 
April. It is found on white, grey or yellow sand on sandy ridges and undulating plains. There are 20 
records of this species in the WA Herbarium. This species was recorded at two locations in the 
project area, seven locations in the LLNR and has been recorded at four locations in the nearby 
Eneabba areas. This species has a known distribution of 15 km north of Eneabba to Lesueur 
National Park. 

Individuals in the project area will be avoided, where possible, however it is probable that the majority of 
individuals within the footprint will be cleared as a result of the Project. The impact of the clearing of these 
species is anticipated to be minimal as all species are known to occur elsewhere outside the project area, 
with the majority of species occurring in reserves. 

7.3.3 Management 

Impacts to vegetation will be minimised through the implementation of management measures described 
in the draft EMP (Appendix C). The key management measures are as follows: 

Priority Flora Species 

Priority flora species will be avoided wherever possible. 

Where it is not possible to avoid the Priority flora species, seed and propagules will be collected and 
stored for future research needs to assist in their re-establishment in rehabilitation areas. 

Clearance of native vegetation will be restricted to the designated project area. 

Additional flora surveys will be undertaken in the project area and the SENR and LLNR to better 
define the extent of vegetation communities and conservation significant flora that will be impacted 
by the Project and that exist in these secure reserves respectively. 

Access to all non-operational areas will be restricted and personnel shall remain on designated 
roads and tracks. 

Topsoil and vegetation will be respread as soon as possible to assist in rehabilitation programs. 

Progressive rehabilitation of disturbed areas will occur over the life of the mine. Conservation 
significant flora species that will be impacted by mining will be included where possible in the 
rehabilitation species mix. A draft Progressive Rehabilitation Plan is outlined in Appendix F. 

Rehabilitation programs will include trials on Priority Flora species. 
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Rehabilitation and Completion Criteria 

Completion criteria will include coverage of the Priority Flora species. 

Data will be collated and monitoring programs established to facilitate an understanding of the 
ecosystems and their functioning processes. 

Commitment 3 

CWC will undertake further field studies to assist in locating any additional populations of Priority Flora 
species outside the project area. The location and numbers of additional populations found will be 
reported to DEC. 

7.4 Groundwater Dependent Ecosystems 

7.4.1 Objectives and Standards 

The Project objective is to maintain the abundance and diversity of species, and geographic distribution 
and productivity of local and regional biodiversity. 

Relevant legislation and standards include: 

Environment Protection and Biodiversity Conservation Act 1999. 

Environmental Protection Act 1986. 

Conservation and Land Management Act 1984. 

Wildlife Conservation Act 1950. 

Rights in Water and Irrigation Act 1914. 

EPA Position Statement No. 2 (Environmental Protection of Native Vegetation in Western Australia 
2000). 

Policy on Environmental Water Provisions 2000. 

7.4.2 Definition of Issues and Impacts 

Groundwater Dependent Ecosystems (GDE) are ecosystems that rely on groundwater for their long term 
sustainability (DoE 2005). The Department of Environment (DoE 2005) has listed a number of potential 
GDE in The Hydrogeology of Groundwater Dependent Ecosystems in the Northern Perth Basin. From this 
report the potential GDE in proximity to the project area that may be impacted by groundwater drawdown 
associated with dewatering of the mine are: 

Lake Logue (including the vegetation within the LLNR); 

Lake Indoon; 

Bindoon-Erindoon Creeks; and 

Rocky Springs (including the vegetation in the SENR). 

These potential GDE are shown on Figure 4-17. These potential GDE were listed based on the criteria of 
depth to groundwater of less than 20 m and existence of perennial vegetation. In addition to this list the 
stygofauna Syncarida, Bathynellidae sp. 1 that was located during surveys (refer Section 4.10.2) is also 
dependent on groundwater (refer to Section 4.10.2). 
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The GDE may be affected through a lowering of the water table having a direct impact on the 
ecosystem's direct access to water (in the case of vegetation) or through an interruption to the supply of 
water which supports the ecosystem (in the case of water supply to lakes). These impacts are discussed 
in more detail below. 

Ecosystem dependence on groundwater is affected by a range of factors, but vegetation studies in WA 
have shown that groundwater dependence is most closely related to groundwater depth and the presence 
of surface water. In general, the greater the groundwater depth, the lower the inferred dependency and 
the more tolerant the vegetation is to groundwater fluctuations. 

An assessment of the probability that vegetation within and adjacent to the project area would be 
groundwater dependent and may be impacted by lowering of the water table was conducted by Mattiske 
(Appendix K). A summary of this work follows. In reviewing the life forms of the plants within the 
communities on the CWC project area, it is apparent that the majority of plants on the project area are 
dependent on soil moisture from rainfall events and that the majority of the plant species are herbs or 
small shrubs that will have shorter root systems. This relationship can then be expanded to their 
dominance within the respective plant communities. The heath and scrub (H2 and Ti) communities that 
dominate the communities on the project area are largely comprised of shallow rooted species or shrubs 
that are primarily reliant on the soil moisture levels being maintained from rainfall events. These heath 
and scrub communities also dominate the south-eastern corner of the LLNR which may be impacted 
through the temporary lowering of groundwater levels. 

In addition to the work by Mattiske, described above, Blandford (2008) investigated soil profiles in the 
project area and soil/water relationships. He proposed a conceptual perched water model to assess the 
risk of impact to vegetation from groundwater drawdown. A description of this work is provided in 
Section 4.3.2 and a summary provided here. 

The conceptual perched water model allows for meteoric input as the major source of soil water in the 
near-surface profiles at the CWC project area. Rainfall may enter the soil profile directly through 
infiltration or it may percolate into massive and re-cemented ferricrete lenses. Sandy surface soils will 
allow the water to move vertically whilst rainfall is sufficient to maintain saturated conditions at the 
surface. As soon as saturation ceases, then vertical downward movement will also stop. If the near-
surface horizon has a small amount of clay, then vertical movement will be slower but more water will be 
stored. If the vertical movement of water is stopped, at say a silica pan 1.5 m below the surface, then 
water will build up at this depth whilst saturation occurs. Once rainfall stops, the water that reached the 
pan will remain in the profile, essentially forming a 'perched' reservoir of water. The model allows for the 
ponding of water within the soil profile and at varying depths, as well as the storage of soil moisture 
according to the texture of the soil material. Over time, the perched water reservoir may leak to a lower 
horizon given enough surface input. 

The only time the perched water system is linked to an underlying aquifer is when the upper soil profile 
between the aquifer and the surface is saturated. However, lowering of the aquifer surface will not impact 
the perched water system when the upper profile ceases to be saturated, because the forces holding soil 
moisture within the soil (matric potential) are greater than the forces of gravity to cause vertical drainage. 

The opposite also holds true. Prolonged periods of low meteoric input will result in very low moisture 
contents in near surface soils above an impeding layer, which may for example, be the silica pan at 1 .5m, 
and with increased temperatures and evaporation, vegetation moisture stress will be prominent. 
However, as a silica pan is an impeding layer, it may also prevent the upward migration (through 
capillarity) of true groundwater. 

This perched water is critical as it forms the major water source for shallow rooted species and is also a 
water source for non-shallow rooted species that do not tap into the capillary fringe above a true 
groundwater aquifer. 
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Lake Logue and Lake Indoon 

The LIR and LLNR are situated in areas where the depth to regional watertable ranges from 5 m to more 
than 20 m (Figure 7-1). Both of these areas have extensive coverage of native vegetation other than the 
areas of the lakes. 

Lake Logue itself is not considered a GDE (DoE 2005) as it perched approximately 10 to 15 m above the 
water table. Thus, the lake will not be directly affected by the proposed mine dewatering. 

The vegetation in the south east corner of the LLNR is the area most likely to be affected by drawdown 
given its proximity to the mining operation albeit at the end of the mine life (refer Figure 7-5). The 
drawdown in this area could be as much as 30 m for an area of approximately 35 ha in the south east 
corner of the LLNR based on the predicted drawdown in yr 30 (Figure 7-5) and between 30 m and 5 m 
over much larger portions of the LLNR. The vegetation of the reserve is dominated by heath and scrub 
communities of which the majority of plants have shallow root systems and are dependant on soil 
moisture from rainfall events rather than groundwater (Mattiske 2009). Therefore, it is expected that the 
drawdown will have minimal impact on the vegetation present in the LLNR. This conclusion is supported 
by monitoring of vegetation transects in the LLNR for Iluka Resources (Woodman 2007) which 
investigated the impact of drawdown from the lluka Eneabba West mine borefield on vegetation in the 
LLNR and SENR. The report concluded that "there has been no significant positive correlation between 
plant density or percent foliage cover and groundwater levels, over 1997 to 2006." It suggests that rainfall 
is likely to have a stronger influence on the health of vegetation rather than fluctuating groundwater 
levels. 

Lake Indoon is expected to be connected to groundwater however the groundwater drawdown modelling 
suggests there will be no impact at Lake Indoon from dewatering (refer Section 7.8.2 and Figure 7-5) as 
the lake is located west of the Peron Fault and is at least 4 km distant from the planned mine pit and 
associated dewatering. The 0CM strata east of the fault dip to the east, and have a low vertical 
permeability due to interbeds of shale. This will inhibit east to west groundwater movement, and thus, 
even if the fault is permeable, there would be little groundwater flow towards the mine pit from west of the 
fault. Analysis of the vegetation at Lake Indoon has concluded that the Eucalyptus camaldulensis var. 
obtusa woodlands around Lake Indoon have already been subjected to various periods of drought and 
despite some stress, the trees have survived these periods (Mattiske 2009). This suggests that there is a 
degree of resilience to water stress in the vegetation of this area (Mattiske 2009). 

Bindoon and Erindoon Creeks 

Bindoon and Erindoon creeks are ephemeral drainage lines that traverse the project area (Figure 4-8). 
Streamflow is observed for short periods of time following high intensity rainfall events. Streamflow from 
these events would flow to Lake Indoon. Groundwater drawdown from mine dewatering could be up to 20 
m in the vicinity of the creeks (Figures 7-3 to 7-5). 

Whilst the GDE listing is a combination of both Bindoon and Erindoon Creeks, investigation of the GDE is 
confined to Erindoon Creek. Blandford (2008) conducted field work on Erindoon Creek as part of 
developing a conceptual model for the soil moisture regimes in the project area (Figure 4-6, and 
discussed in Section 4.3.2) and suggests that the contemporary drainage lines that run south-east to 
north-west through the project area (Erindoon Creek and Bindoon Creek) are modern remnants of the 
ancient and very dynamic palaeo drainage system that drained from the eastern highlands to the lakes. 
The soil profiles present along these watercourses are complex and all display the ability to retain and 
store soil moisture as well as release it under saturated conditions. All of the five profiles examined along 
the Erindoon drainage line contained a well developed impeding layer. Three profiles, away from the 
drainage line, also contain well developed impeding layers. 

For the drainage line investigated (Erindoon Creek), field evidence suggests that all surface flow will not 
automatically report to the underlying deeper aquifer and that depending on the competence and spatial 
continuity of impeding layers, once surface flow penetrates the profile under Erindoon Creek, much of the 
water will be stored as perched water within the profile. This would continue to provide moisture for 
riparian vegetation and water to Lake Indoon and also suggests that the surface water regime in the 
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creeks may not be unduly impacted by dewatering. In order to better define the relationship between the 
creeks and groundwater, further work will be done to determine the likelihood of Erindoon (and Bindoon) 
Creek being groundwater dependant. 

Rocky Spring 

Rocky Spring represents discharge from the Yarragadee aquifer through the overlying surficial sediments 
(DoE 2005). The spring sits inside the SENR where the existing groundwater levels in the CCM are in the 
order of 10 m below ground. The CCM and Yarragadee aquifers in this location are separated by the 
Warradarge fault which is represented in the groundwater model as a partial flow barrier, allowing limited 
groundwater movement between the two aquifer systems. Water levels are generally 10 to 15 m higher in 
the Yarragadee aquifer compared with the CCM aquifer west of the fault. Groundwater drawdown from 
dewatering will not impact on water levels in the Yarragadee and is not expected to have any impact on 
Rocky Spring. 

A Threatened Ecological Community (TEC) occurs in the vicinity of the Rocky Spring GDE within the 
SENR (Figure 4-1 2c) and is known as Community 72 Ferricrete Floristic Community or the Rocky Springs 
Ferricrete Community. The TEC is located outside the project area but the underlying groundwater could 
be drawn down up to 30 m. The pre-mining water table is approximately 10 m below surface and it is not 
expected that the vegetation will have access to this water. Monitoring by Rockwater (1997) and 
Woodman (2007) for Iluka on the impacts of groundwater drawdown at the Eneabba West mining 
operation has demonstrated that no correlation exists between groundwater drawdown in this area and 
the health of the neighbouring vegetation. An analysis of vegetation dependency on groundwater in the 
project area by D.C. Blandford and Associates (2008) suggests that the deeper rooted vegetation occurs 
on laterite or ferricrete soils which store meteoric water in the soil and or perched watertables which are 
accessible by vegetation. On the basis of the high proportion of the root systems in the upper 30-40 cm of 
the surface and the absence of deep tap rooted species it appears that the vast majority of the plant 
species are reliant on soil moisture from rainfall events Mattiske (2009). 

Vegetation Communities with No Dependency on Groundwater 

In addition to commenting on the potential GDE listed by the DoE (2005), this assessment of potential 
GDE also considered the vegetation units surveyed by Mattiske (2009) to assess the likelihood that any 
of these plant communities was dependant on groundwater. 

Mattiske Consulting Pty Ltd (Mattiske) has advised that two of the surveyed plant communities may be 
susceptible to groundwater drawdown (see below). The remaining plant communities surveyed (including 
those communities listed in Table 7-5) are considered to have less dependency as they mainly comprise 
shallow-rooted annual and perennial herbs and shrubs that are primarily reliant on the soil moisture levels 
rather than groundwater. 

Vegetation Communities that may be Susceptible to Groundwater Drawdown 

The Mattiske report states that the T4 and E3 communities may have a larger dependence on 
groundwater: 

T4 - Thicket or Scrub of Melaleuca rhaphiophylla and Melaleuca lanceolata over sedges and rushes 
on low-lying sandy barns. 

E3 - Woodland and Open Woodland of Eucalyptus camaldulensis var. obtusa over Melaleuca 
viminea subsp. viminea, Acacia saligna, Melaleuca lateriflora subsp. acutifolia and Macrozamia 
fraseri on sandy loam. This plant community was recorded in the southern part of the survey area 
and outside of the project area. 

The location of these plant communities is provided on Figures 4-12b, 4-12c, and 4-12d. 

Vegetation type T4 was recorded in the northern part of the project area (within the proposed footprint of 
the mining operations and also outside the proposed footprint - within the LLNR). A small part of the 
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surveyed community will be cleared for the mining operation but over 93% of the occurrence will not be 
directly impacted by the proposed developments. However, these occurrences lie within the LLNR and 
may be impacted by groundwater drawdown. 

A small area of vegetation type E3 was recorded on the edge of the survey area and is expected to 
extend into areas adjacent to the survey area. This community is unlikely to be affected directly by mine 
development, but may be affected by groundwater drawdown during pit dewatering. The way 
communities respond to changes in groundwater availability and other attributes varies with species, 
organism age and ecosystem type (Murray et al. 2003). Key considerations include: 

The degree to which the species/communities depend on groundwater and the factors affecting that 
dependency. 

The rate, timing and duration of groundwater drawdown. 

The existing depth to the groundwater table and the way in which this is altered through pit 
dewatering. 

Whether alternative sources of water are available and can be utilised by affected 
species/communities. 

It is considered that the paperbarks (Melaleuca spp.) and River Red Gums (Eucalyptus camaldulensis) 
that dominate vegetation type E3 probably exhibit facultative dependence on groundwater (Murray et al. 
2003), which means that the presence or absence of groundwater is not as critical to the presence of a 
species within an ecosystem as factors such as landscape position, which can more strongly influence 
the sources of water used by the species (REM 2007b). However, Eucalyptus camaldulensis may be 
more reliant on groundwater than the Melaleuca species which are likely to use groundwater when it's 
available and access other sources of water (such as soil moisture) when groundwater is depleted (E.M. 
Mattiske, pers comm.). 

It is possible that vegetation type E3 will be impacted by groundwater drawdown associated with mining 
operations. If the community is accessing deeper sources of groundwater, there is likely to be a degree 
of impact as groundwater is abstracted during pit dewatering. The degree of impact will depend primarily 
on whether this community is accessing perched water in the area, and if this source of water is also 
depleted during pit dewatering. Further, if groundwater drawdown occurs too quickly for the plants to 
adapt, the depth to groundwater increases beyond that which can be accessed by these species and/or 
seasonal recharge of the groundwater and soil moisture is limited or does not occur, then loss of plant 
condition and possibly plant death could occur. In the event that this impact occurs, it is likely to be 
localised. 

If unable to access the required volumes of water, Eucalyptus camaldulensis is likely to decline slowly 
(E.M. Mattiske, pers. comm.). However, it is expected that there will be a degree of resilience as the 
Eucalyptus camaldulensis var. obtusa woodlands around Lake Indoon have already been subjected to 
various periods of drought and, despite some stress in the trees, have survived these periods (as 
described in Appendix K). Recharge of soil moisture during rainfall events may reduce the degree of 
impact due to groundwater drawdown on this species. 
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The T4 community, which is dominated by Mefaleuca species may also have a facultative dependence on 
groundwater (Murray et al. 2003), but it is likely that recharge of soil moisture during rainfall events will be 
an important source of water. Melaleuca spp. have a mixture of deep roots and shallower lateral roots so 
these species should be able to access soil moisture in the unsaturated layer above the groundwater 
table. The T4 community occurs within the footprint and also outside the proposed footprint within the 
LLNR. The occurrences of T4 within the LLNR are both on the fringes and outside the potential indirect 
impacts from groundwater drawdown areas. As the T4 communities extend well beyond the potential 
indirect impact area, the implications of groundwater for this community in the wider area are minimal. 
Proposed monitoring will be undertaken in these areas as part of operational activities. 

Stygo fauna 

In addition to potential impacts on vegetation, there is potential for groundwater drawdown to impact on 
stygofauna which are also reliant on groundwater. Stygofauna surveys were conducted in 2007 and 2008 
by Rockwater (Appendix 0). The only known stygobitic taxon recorded was an undescribed bathynellid 
syncarid (Bathynellidae sp. 1). Owing to the lack of knowledge of the taxonomy and distribution of 
bathynellids and other Syncarida its conservational significance is unknown. 

The Bathynellidae sp. is a potentially endemic species and will be directly impacted by the Project 
through the excavation of the coal from the pit and dewatering activities. This will result in a localised loss 
of this species in this location. A risk assessment was undertaken by Bennelongia Pty Ltd for the 
bathynellid species to determine the level of risk associated with removal of habitat in the project area. 
The assessment is provided in Appendix T. The results of the risk assessment show that the species 
extends beyond the zone of influence of the proposed mine to a bore some 33 km north of any 
groundwater drawdown associated with the Project. It is also possible the species has been recorded to 
the north-east of the project area. 

7.4.3 Management 

Based upon available information, the potential GDE are largely considered to be unaffected by the 
drawdown of groundwater associated with the Project. The management of the groundwater extraction 
and drawdown activities is discussed further in Section 7.8. The following measures specific to GDE will 
be implemented to manage and monitor any impact from the Project. 

LLNR, SENR and LIR 

Monitoring of the health of vegetation will be conducted as outlined in the draft EMP (Appendix C). 
Permission will be sought from the DEC to set up transects and quadrats in the south east corner of 
LLNR and in the area of the SENR adjacent to the pit to monitor the impact of plant health from 
changing groundwater levels. 

Where required and practicable the Project will consider reticulation of vegetation units that are 
shown to require assistance to withstand the effects of groundwater drawdown. 

Bindoon and Erindoon Creeks 

Monitoring of groundwater quality and quantity will be conducted as outlined in the draft EMP. Studies 
into the connection between surface and subsurface water flows in the Erindoon and Bindoon Creeks 
and their relationship to groundwater will be conducted and reported to the DoW. 

Plant Communities 14 and E3 

Impacts to plant community E3 will be minimised through the implementation of management measures 
described in the draft EMP such as: 

Clearance of native vegetation will be restricted to the project area. 

Access to all non-operational areas will be restricted and personnel shall remain on designated 
roads and tracks. 
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Topsoil and vegetation will be respread as soon as possible to assist in rehabilitation programs. 

Impacts to the health of the 14 and E3 plant communities will be monitored as per Commitment 5. 

Commitment 4 

CWC will undertake further field studies and monitoring to determine the likelihood of Erindoon and 
Bindoon Creek being groundwater dependant. Studies into the connection between surface and 
subsurface water flows in the Erindoon and Bindoon Creeks and their relationship to groundwater will be 
conducted and reported to the DoW. 

Commitment 5 

CWC will undertake to monitor the health of the following potential GDE and report the monitored health 
and the monitored groundwater levels surrounding each of the GDE to the DEC on an annual basis. 
Further, CWC will agree appropriate triggers with the DEC to identify when contingency measures (based 
on the health of the GDE) are required. 

Lake lndoon - monitor ground water levels to determine if any groundwater drawdown; 

Bindoon and Erindoon Creeks - monitor water flow and water quality; 

Lake Logue Nature Reserve - monitor health of vegetation and groundwater level; 

Rocky Spring TEC - monitor health of vegetation and groundwater level; and 

South Eneabba Nature Reserve (west of Brand Highway) - monitor health of vegetation and 
groundwater level. 

7.5 Dieback 

7.5.1 Objectives and Standards 

The Project objective for Phytophthora cinnamomi (commonly known as dieback) is to minimise the 
potential spread of the disease from Project activities, in order to maintain the abundance, diversity, 
geographic distribution and productivity of flora at species and ecosystem levels. 

The relevant guidelines include: 

Phytophthora cinnamomi and Disease Caused by it: Volume I Management Guidelines (CALM 
2003). 

Best practice guidelines for the management of Phytophthora cinnamomi: Guidelines to Manage the 
Threat to Biodiversity Posed by P. cinnamomi and the Disease Caused by it in Native Vegetation 
Managed by the Department of Conservation and Land Management. (CALM 2004). 

7.5.2 Definition of Issues and Impacts 

As discussed in Section 4.7, a dieback assessment of the remnant vegetation within and surrounding the 
project area was conducted by GLevan in December 2007. This did not include the northern section of 
the project area within liuka's Eneabba West Mine boundary, as this area was assessed for Iluka by 
GLevan earlier in 2007. The following information has been sourced from the GLevan report, which is 
provided as Appendix L. 
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Dieback disease has been identified in three discrete locations in the north of the project area. Figure 4-
13 presents the sampling locations and infestations in respect to the project area. Infestation symptoms 
were also noted adjacent to, but outside the project area. It is suspected that the ground water table is 
variable across the project area and may be an influence on the expression of the dieback disease in the 
project area (Glevan 2007). 

The main issue regarding dieback is the spread of the disease into uninfested areas of vegetation, 
including the nearby nature reserves (SENR and LLNR). There is potential for the disease to spread as a 
result of natural processes or human activities. This could potentially occur in either of two ways: 

There is potential for the dieback pathogen to be transported across any areas that are subject to 
flooding, such as water gaining sites or areas with a higher water table. 

2. 	Vehicles and road building machinery brought to site may contain infested soil or plant material, 
either from travelling through dieback infested areas adjacent to the project area or from other 
infested areas off-site. 

The spread of dieback has the potential to severely impact vegetation as it can cause the death of a 
diverse range of plant species, thereby affecting the abundance, diversity, geographic distribution and 
productivity of flora. 

The annual rainfall in the area is only marginally conducive to the survival of P. cinnamomi. It would 
therefore be expected that the disease expression throughout the majority of the project area would be 
episodic rather than progressive disease expression that is seen in areas of higher rainfall (Glevan 2007). 

7.5.3 Management 

The spread of P. cinnamomi and other phytopthora species will be minimised through appropriate 
hygiene management measures described in the dieback section of the draft EMP (Appendix C). The key 
management measures for dieback are as follows: 

All vehicles and mobile plant entering the project area will be free of soil, gravel and plant material. 

Any contaminated vehicles and mobile plant will be cleaned at a hygiene point to be positioned at the 
project area entrance. 

Any fill required will be sourced from dieback disease free areas and transported in cleaned vehicles. 

Dieback assessments will continue to be undertaken throughout the life of the Project. 

The DEC Phytophthora cinnamomi Management Guidelines will be adopted as part of the dieback 
management strategies in the draft EMP. 

Access to non-essential tracks will be discouraged by signs and/or physical barriers. 

Access to nature reserves will be prohibited, except for any requirements to undertake monitoring, 
where prior approval from the DEC will be sought. 

Any tracks used within the project area will be well drained with culverts installed to prevent any 
water flow across the road from adjacent disease infested vegetation. If this is not possible, roads 
will be closed in moist-soil conditions, or wash-down facilities will be installed on both sides of the 
affected road surface. 

The on-site induction will advise contractors and employees of the current dieback mitigation 
processes. 

CWC will liaise with Iluka regarding management measures and any known local infestations. 
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Commitment 6 

CWC will implement vehicle hygiene procedures to minimise potential spread of dieback and conduct an 
inspection throughout the project area at periodic intervals during construction and operations for the 
presence of the disease. In the event that dieback is detected, CWC will determine appropriate 
management in consultation with DEC. 

7.6 Landforms and Soils 

7.6.1 Objectives and Standards 

The objective for the Project is to rehabilitate the soil profile so that it can sustain a stable ecosystem; 
and to rehabilitate the land to create a safe, stable landform that minimises erosion and is visually 
congruent with the surrounding, undisturbed land. 

The relevant standards include: 

Strategic Framework for Mine Closure (ANZMEC and MCA 2000). 

Leading Practice Sustainable Development Program for the Mining Industry - Mine Rehabilitation 
Handbook, October 2006. Commonwealth Department of Resources, Energy and Tourism (DRET 
2006a). 

Leading Practice Sustainable Development Program for the Mining Industry - Managing Acid and 
Metalliferous Drainage Handbook, February 2007. Commonwealth Department of Resources, 
Energy and Tourism (DRET 2007). 

Leading Practice Sustainable Development Program for the Mining Industry - Mine Closure and 
Completion Handbook, October 2006. Commonwealth Department of Resources, Energy and 
Tourism (DRET 2006b). 

Guidelines for Mining in Arid Environments, Mining Environmental Management Guidelines (2007) 
Department of Mines and Petroleum (DMP 2007). 

7.6.2 Definition of Issues and Impacts 

Soils 

Kew Wetherby (2008) developed an understanding of the soils in the project area from a series of pits, hand 
auger holes and surface condition observations in the area south of Rocky Spring Road and from a desktop 
review of Gilkes (1993) and surface condition observations in the area north of the Rocky Spring Road. Field 
activities were not conducted in the area north of Rocky Spring Road due to current mining activities of Iluka 
Resources Ltd. 

Soils were described and classftied according to Australian standards. 

Soil samples were collected from 10 sites and analysed at CSBP Perth for nutrient content, salinity, pH and 
dispersion. 

The dominant soils south of Rocky Spring Road in the CWC Project footprint are: 

Tenosols (TE) that is soils with weak structural organisation such as deep sands that may vary 
slightly in texture, colour, structure or presence of soft segregations such as iron. These soils have 
been grouped according to depth to ironstone gravel (<10 cm classed as TEA, 10 to 30 cm classed 
as TEB, 30 to 60 cm classed as TEC, >60 cm classed as TED); 
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Sodosols (SO) that is soils with a sodic (sodium rich) texture contrast layer or slowly permeable 
columnar, prismatic or lenticular structured layer below the topsoil are present within drainage lines 
(soil pits 7, 12, 13, 15, 23, 25, 29, 33, 35); and 

Chromosols (CH) that is soils with a permeable (sub-angular blocky or angular blocky structured) 
clay below the topsoil are of minor occurrence adjacent to some the drainage lines south of Rocky 
Spring Road. 

Seasonal perched watertables occur during winter along drainage lines. Soil pits excavated in November 
2007 along the drainage lines were moist to wet at some locations. 

Kew Wetherby (2008) advises that the Department of Agriculture and Food Western Australia has mapped 
soil-landscape subsystems within the CWC Project footprint. Subsystem mapping units are local units based 
on landform element and morphological type and soil associations. These mapping units are provisional only 
as the work is in-complete. Some mapping units occur on the Geraldton Land Resource Survey. The 
southern portion of the CWC Project and Coolimba Power Project is described as plateau residuals 
consisting of sandy soil profiles with varying depths of ironstone gravel. Drainage lines within these areas are 
described as gentle slopes and drainage depressions which have a soil texture contrast between the sandy 
topsoil and generally clayey subsoil. Mapping units consisting of colluvial slopes and plateau residuals and 
gentle undulating sandplains dominate the area below Rocky Springs Road and are characterised by pale 
deep sands. Dune sand derived from swamps has been mapped as waterlogged depressions and sandy 
rises with a range of soils from deep sands to texture contrast clay subsoils. 

Additional field work by D.C. Blandford confirms that the soils present in the project area are the result of 
a complex geomorphic prehistory, and have been strongly influenced by erosion of laterites on the Gingin 
and Dandaragan Scarps and their subsequent deposition on the coastal plain in outwash fans and 
extensive channel deposits. These materials have then been buried by fluvial and aeolian sands. 
Ferricretes form a major component of the project area, occurring as both exhumed and buried masses. 

Blandford (2008) suggests that the soils of the Project Area can broadly be split into two main types; 
texture contrast profiles and deep siliceous sands. 

The deeper sands, which grade into material with increased clay contents at depth, are associated with 
aeolian sheet sand deposits. These sands generally have a single grain fabric. Pisolitic to nodular 
ferricrete is present in many of the profiles at varying depths below the surface where the relationship of 
the gravels to the containing sandy matrix suggests a fluvial origin. Such an observation is consistent 
with similar deposits elsewhere on the Eneabba Sand Plain (D. C. Blandford, pers. comm.). The deeper 
sands have a neutral topsoil pH range of 6.5 to 7.5. 

The texture contrast soils are characterised by a sandy A horizon overlying a clay B horizon. The sandy 
A horizons range in depth from less than 0.30 m to 1.20 m. The underlying clayey horizons range in 
texture from a light sandy clay loam (approximately 15-20% <2pm) to medium clay (approximately 45-
55% <2pm). The range in clay types, and the range and nature of the mottling present is typical for 
palaeo outwash deposits and sediments in areas in close proximity to the Gingin Scarp. Spontaneous 
dispersion is present in many of the clay subsoils. 

Topsoils within the Project Area are generally chemically and physically infertile. Nitrogen is deficient, 
phosphorus and potassium levels are low, and organic carbon levels are low (<1%) at six sites, and 
moderate (1-2%) at four sites. The pH of soils across the Project Area ranges from 6 (slightly acid) to 8.5 
(strongly alkaline). 

No data are available on ermeability levels in the clayey sub-soils. However, permeability typically 
ranges from 1x10 to 5x10 rn/s in soil materials with clay contents up to approximately 15% and where 
kaolinitic clays dominate. Where smectitic clays are present, permeability is greatly reduced and values 
of 108  m/s and higher are normal (D. C. Blandford, pers. comm.). 

Weathering ferricrete and the associated elevated clay content within the soil profiles indicates good 
water holding potential for vegetation use. This elevated clay content forms an impeding layer to the 
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vertical drainage of surface infiltration, which, across the site, ranges from a low of 110 mm/h to a high of 
1,404 mm/h. Such a range is normal for locations within the Eneabba Sand Plain. 

Field evidence indicates the presence of both spontaneous dispersion and post compaction 
deflocculation in clays in the Project Area. In a report to RGC Mineral Sands Limited, Gilkes (1993) 
presented data from undisturbed soil materials wherein he noted that for the 30 samples tested, the mean 
Exchangeable Sodium Percentage (ESP) was 18.7 with the 10th percentile 10.6 and the 90th percentile 
29.2. Further, in similar test work on 14 composite surface soils, the mean ESP was 16.4 with the 10th 
and 90th percentiles being 5.6 and 32.2 respectively. The dispersive nature of surface soils in the Swan 
Coastal Plain is not uncommon and has been recorded to the north of the Project Area (D. C. Blandford, 
pers. comm.). 

There are several issues related to the impact of the proposed activities of the Project to the landforms 
and soils in the project area: 

Consistency and functionality of rehabilitated landforms with existing and remaining landforms. 

Acid sulphate soils. 

Reconstruction of soil fabric. 

Stability of soil materials. 

Maintenance of soil characteristics such as infiltration. 

The management of these issues will be an ongoing function throughout the life of the Project as soil will 
continuously be disturbed and replaced. The impacts of the soil management and the replacement of 
soils in the rehabilitated environment will exist for a long time after mine closure. 

An understanding of the key issues related to the on-site soils is important as part of setting up the soil 
management measures. These measures will safeguard the quality of the soils for their beneficial use 
during mine construction, operation and decommissioning. 

Progressive rehabilitation is an integral part of each of these phases. 

Consistency and functionality of rehabilitated landforms with existing and remaining 
landforms 

During the life of the operational phase approximately 516 Mbcm of waste rock will be mined. This waste 
will be disposed of either as in-pit backfill, or in out-of-pit waste dumps within the stockpile management 
corridor. The majority of waste rock will be utilised in the backfill within the limits of the pit excavation. 

Rehabilitation of the backfill and stockpile management corridor will ensure consistency with existing 
landforms, and land uses. This will include a restriction to gentle slopes with overall elevations in keeping 
with the existing landforms. Drainage lines that traverse the mine path before mining occurs will be 
returned to a functional post-mining condition. 

Acid Sulphate Soils 

URS conducted an acid sulphate soils investigation due to the proposed dewatering and groundwater 
abstraction activities associated with the Project. The resulting report is provided as Appendix I. 

Acid sulphate soils contain iron sulphides which, when drained or disturbed and exposed to oxygen, 
produce sulphuric acid and result in the release of soluble iron, sulphate, aluminium and other toxic 
metals. Therefore, exposed acid sulphate soils have the potential to impact the surrounding environment, 
including surface water and groundwater, and may impede rehabilitation and revegetation activities. 

From a desktop review, field observations and soil analytical results, URS made assessments of the ASS 
potential of the project area and all the possible related areas surrounding the Project. A description of 
the ASS potential for each of the identified areas is below. 
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Project Area and Erindoon Creek Drainage Lines 

Based on the desktop review, field observations and soil analytical results it is anticipated that there is no 
risk associated with acid sulphate soils material within the project area, and more specifically, along the 
drainage lines of Erindoon Creek. It is anticipated that the risk associated with intercepting acid sulphate 
soils material is considered to be low. 

Therefore, no management for acid sulphate soils material is required for excavation and dewatering 
works associated with this area. 

Lake Logue Nature Reserve and Associated Systems 

The soils around the non groundwater dependant lake systems of Lake Logue indicate some potential to 
generate acidity, although this is considered a result of organic acid generation rather than inorganic 
sulfides. Further, there is sufficient calcium and magnesium available to buffer the acid generation if 
oxidation occurs. 

As the lake systems are not dependant on groundwater, it is considered unlikely that the dewatering 
activities will impact these lake systems and any acid generation formed from the oxidation of organic 
matter will be due to natural systems. 

Other Historical Drainage Line and Low Lying Areas 

Based on the reported soil profiles, the depth to groundwater, in-situ field tests and soil analytical results, 
there was no evidence of potentially acid generating material at shallow depths along the historical 
drainage line and low lying areas located within and on the peripheral of the LLNR. 

Based on the reported soil profiles, the depth to groundwater, in-situ field tests and soil analytical results, 
there was no evidence of potentially acid generating material at shallow depths along the historical 
drainage line and low lying areas located within and on the periphery of the LLNR. It is anticipated that 
there is no risk associated with acid sulphate soils material during the proposed dewatering activities 
associated with the mine site. 

Lake Indoon 

Rockwater (2009) reports that the flows from Erindoon Creek may be impacted upon from dewatering 
activities by receiving lower rates of input from groundwater supported creek flow and hence input into 
Lake Indoon may be altered. It should be noted however, that creek flow from Erindoon Creek is 
generally only intermittent. 

The risk associated with acid sulphate soils contamination through oxidation and supported creek flow is 
considered low risk and hence no acid sulphate soils management of Lake lndoon is required. 

The Destruction of Soil Fabric 

The nature of the formation of the soil profiles present has resulted in particular horizons within the project 
area's soil profiles developing a very strong fabric due to partial consolidation, but more importantly the in 
situ weathering of ferricrete gravels. The result of this weathering is an iron oxide rich profile where the 
associated clays and coarser mineral matter are bound in a competent soil mass. When this material is 
disturbed by removal for storage and later use in rehabilitation, this fabric will be destroyed and the soil 
mass will change from one of competence to one where the material is not bound by oxide clays and has 
little if any structure (Blandford 2008). 

The consequences of disturbance related to this change in soil structure is a reduced capacity of the soil 
to store water. In addition, the changed structure of the soil mass will result in greater compaction during 
replacement so that not only is moisture retention reduced but also parameters such as infiltration and 
permeability are reduced. 

CWC will also consider the impact of the rehabilitated soils in the previously mined Eneabba West 
operations. The previously mined areas, some of which are within the CWC project area, are known to 
have a mixture of tailings and rehabilitated soils. The extent to which these rehabilitated soils will be 
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usable for rehabilitation again is to be determined in future periods as the Project progresses. The CWC 
mine will not disturb these areas for at least 15 years during which time CWC will conduct further soil 
characterisation (see Commitment 7 below). 

Whilst the nutrient content of topsoil in the project area is low when compared with agricultural critical levels it 
is still a store of nutrient and seed reserves. The low level of nutrients and seed will need to be considered as 
part of developing an appropriate rehabilitation strategy Kew Wetherby (2008). 

Exposure of Soil Materials with Low Aggregate Stability 

Field investigations by D.C. Blandford & Associates indicate spontaneous dispersion is common in soil 
materials (topsoils) across the site. In simple terms, dispersion is the movement of clay from an 
aggregated state to one where the clays move freely into suspension. The ability of clays to disperse 
results from the cation exchange complex on the clays present being dominated by sodium ions (Na), 
allowing the clay component of the soil to move into suspension according to the chemistry of the 
percolating electrolyte. The Na as an electrolyte (eg. sodium chloride) will tend to cause flocculation 
while the sodium as an ion will result in dispersion. Over the years, there has been vigorous debate as to 
what actually constitutes a sodic soil. A soil is usually sodic if the sodium chloride is removed from the 
profile, that is, the Na is present as an exchangeable cation in sufficient concentrations to cause 
dispersion. Popular terminology in Australia relates the exchangeable sodium percentage (ESP) of a soil 
to sodicity and a soil is said to be sodic if the ESP is 6 or greater. Northcote and Skene (1972) related 
this definition to the top metre of the soil profile. However, Richards (1954) defines a sodic soil as one 
having an ESP >15. This value is considered too high for Australian conditions given the widespread 
nature of dispersive A horizons in agricultural lands, a view supported by Loveday and Pyle (1973) on 
their work on dispersion and hydraulic conductivity. 

In addition to the well-recognised impacts of clay dispersion on soil structure and consequent adverse 
effects on plant germination, rainfall infiltration, and surface erosion, when the ESP passes 15, soils are 
regarded as crossing the tunnelling susceptibility threshold. Tunnelling is a form of earthwork failure and 
is readily observed in poorly constructed farm dams and on waste dumps constructed of dispersive clays. 
Tunnelling itself is a very complex process and is dependent on variables such as clay content, soil 
density and moisture content, and characteristics of the electrolyte. Accordingly, when the upper soil 
profile is removed for storage for later use, these dispersive materials can be incorporated with non-
dispersive soils, adversely affecting the overall behaviour of the material. 

Reduced Surface infiltration 

At the present time, the land surface within the project area has an effective high infiltration zone present 
in the variable depth sheet sands. These sands are generally low in clay content and medium to coarse 
grained. 

There is a potential impact associated with mixing various soil materials during landform and soil profile 
reconstruction. Inappropriate mixing of finer-grained material with coarser surface soil materials could 
result in an adverse impact on parameters such as infiltration rate and surface runoff. 

7.6.3 Management 

Impacts to soils and landform will be minimised through the implementation of management measures 
described in the draft EMP (Appendix C). The key management measures are as follows: 
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The clearing plan and all work programs dealing with soil disturbance will aim to minimise the area to 
be disturbed. 

A Draft Progressive Rehabilitation Plan has been prepared (Appendix F) and will be finalised as part 
of the mining proposal and works approvals. 

The Project will complete ongoing soils characterisation and will manage disturbed soils in 
accordance with appropriate soil management strategies for each type of soil (refer below for further 
detail). 

The Project has prepared a Preliminary Closure Plan (Appendix G) which will be updated as part of 
the mining proposal and works approvals and continuously throughout the Project life. 

Soils and tandforms will (as much as practicable) be returned to the pre mining functionality (refer 
discussion below). 

Management of Soils as part of the Rehabilitation Process 

The success of the rehabilitation will be largely dependant on the appropriateness of the soil management 
process. Soil disturbance and rehabilitation will be managed as follows. 

General Soil Management 

Topsoil is a key resource in the project area, and prior to stripping and storage, the physical and chemical 
characteristics will be defined and assessed for specific management requirements. These will include: 

basic chemical characteristics including EC, TDS, pH, and aggregate stability; and 

particle size distribution, infiltration rates and permeability. 

Once these have been defined, the most appropriate topsoil stripping technique will be investigated and 
identified. 

The Project will place freshly disturbed topsoil directly onto areas to be rehabilitated wherever possible. 
When direct return of topsoil is not possible, topsoil storage sites will be used with the aim of minimising 
both time of storage and the size (footprint), including the depth, of the stockpile. The topsoil horizon will 
be stockpiled separately as nutrient and seed reserves are higher in these materials. While the nutrient and 
seed content of topsoil is low it is still high enough to be of value to the rehabilitation process. Additional 
seeding of the rehabilitated soils will be used to both increase the success of rehabilitation and also target 
certain flora species in rehabilitation. 

Dispersive soils will be identified and management by suitable placement within the landform and timely 
rehabilitation. 

Topsoil stockpiling and replacement techniques will be identified at the appropriate time in rehabilitation 
operations. These will be reviewed continually and updated to ensure the most appropriate rehabilitation 
outcome considering the landform and land use that the rehabilitated area is to be designed for (Draft 
Progressive Rehabilitation Plan, Appendix F). 

Material that is prone to wind erosion will be managed by progressive rehabilitation, application of mulched 
vegetation from the vegetation clearing activity and or incorporation of other higher clay content material to 
increase clay content and reduce risk of wind erosion. 

Some materials will be selectively stockpiled to be used in certain other rehabilitation activities e.g. adding 
clay to sandy material, providing suitable material for drainage line construction etc. 

Rehabilitated soil profiles will aim for waterholding capacities to be, as much as practicable, similar to that of 
the pre-mining soil, considering the landform and land use that the rehabilitated area is to be returned to. 
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Spontaneous dispersion, though an issue, can be managed effectively with the implementation of a wider 
survey to identify the extent of the dispersive soils and a rehabilitation plan including design techniques to 
address the nature of dispersion in the topsoil D.C. Blandford (2008). 

CWC will ensure that surface infiltration rates are similar to that existing prior to disturbance. This will be 
achieved in a number of ways but the main ones will be: first, to ensure that the reconstructed profile will 
contain a minimum depth of 1.0 m of high permeability sand as the surface medium for plant growth; and 
second, that following profile reconstruction, the profile will be deep ripped on the contour to destroy 
elevated compaction resulting from trafficking by reconstruction machinery. 

Where necessary and appropriate, soil material may be treated, in terms of ESP and aggregate stability 
by the addition of calcium sulphate to replace Na ions with Ca ions on the exchange complex of the clays. 
The volumes of calcium sulphate to be added to the soil will be confirmed by laboratory analysis. 

As a general rule, where a soil material is to be ameliorated with calcium sulphate, mixing will be carried 
out at the time of placement. 

Where soil material is stockpiled for a period of time, it is inevitable that mixing of different soil materials 
will occur, and for this reason, the testing regime, prior to reuse, will be robust and thorough to ensure 
that any problem materials are identified and that the correct amelioration strategies are implemented. 

Drainaae Lines 

Drainage lines represent a particular set of issues due to the requirement to reinstate the function of the 
surface and sub surface drainage. The following principles will be included in the rehabilitation process 
with regard to drainage line soil management. 

Clay within drainage line soils will be stockpiled separately. The extent of sodic clays will be determined and 
managed. The location and nature of the palaeochannels will be confirmed prior to landscape and profile 
reconstruction with specific attention given to the depth and nature of the gravels. Once this has been 
determined, channel reinstatement will include replacement of a high permeability horizon, at the 
appropriate depth, to simulate pre-disturbance conditions. Whilst the reinstatement of the surface and 
subsurface drainage features will be a difficult challenge, the relatively few drainage lines to be reinstated 
(four over 30 years), the relatively shallow extent of the subsurface flow zone and the relatively short 
distances required to be reinstated (up to 1 km each), suggest that a satisfactory outcome and monitoring 
to confirm that an appropriate level of function has been developed, can be achieved. In accordance with 
Commitment 7, CWC will undertake a soils characterisation program to provide input to the Progressive 
Rehabilitation Plan for the Project (Appendix F). 

Previously Rehabilitated Profiles 

There is at least 15 years to determine the nature of the rehabilitated soil profiles within the previously mined 
mineral sands areas and the best method of disturbance and reinstatement. A possible solution may be to 
take the tailings dam material and include it below surface in the backfill operation. 

Consistency and Functionality of Rehabilitated Landforms with Existing and Remaining 
Landforms 

The waste rock dump will be contoured and revegetated and will remain as a permanent feature after 
mine closure. The surface of the backfilled pit will also be contoured and revegetated (to premining use) 
progressively. 

The backfilled pit will be surcharged (overfilled) in some areas and under-charged (under-filled) in other 
areas reflecting the variable pit geometry and material volume balance. 

The rehabilitated landforms will be in keeping with original landforms, and surface drainages will be 
reinstated where appropriate and maintained in a functional state. Field evidence indicates that the 
palaeo drainage channels are acting as conduits for the east-west flow of subsurface water. 
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The location and nature of the buried palaeo drainage channels will be confirmed prior to landscape and 
profile reconstruction with specific attention given to the depth and nature of the gravels. Once this has 
been determined, channel reinstatement will include replacement of a high permeability horizon, at the 
appropriate depth, to simulate pre-disturbance conditions. 

Acid Sulphate Soils 

No management activities are required. 

Commitment 7 

CWC will undertake on-going soils characterisation to provide input to the Preliminary Closure Plan and 
Draft Progressive Rehabilitation Plan for the Project. 

7.7 Surface Water Quantity 

7.7.1 Objectives and Standards 

The main objectives for this Project in relation to the management of surface water include: 

Manage the quantity of water entering the drainage lines so that existing and potential environmental 
values, including ecosystem maintenance are maintained and discharges do not adversely affect 
environmental value, health, welfare or amenity of people and land uses. 

Minimise the impact on the natural hydrological regime in terms of maximum flood water level, peak 
flow rates and flow volume. 

Minimise inundation and damage to access roads and other mine site infrastructure. 

To maintain a sustainable water balance onsite. 

7.7.2 Definition of Issues and Impacts 

A surface water assessment of the project area was conducted by URS and is presented as Appendix J, 
and the existing environment described in Section 4.4. The key potential issues and impacts relating to 
surface water are: 

Impacts from runoff on the Project footprint. 

Impacts from changes in drainage line flow and surface water drainage in the project area. 

Impacts on the regional surface water runoff regime including impact on downstream wetlands like 
Lake Indoon and potential GDEs. 

Impact of groundwater drawdown on the surface water flow downstream of the dewatering activity. 

Impact of climatic trend. 

These impacts are discussed below. 

Impacts from Runoff on the Project Footprint 
The proposed mine and related infrastructure will reduce the run-off experienced within the project area. 
The loss of surface water flows from the area of the bunded pit and other fully bunded areas like 
sedimentation ponds will have down stream environmental impacts from loss of surface water flows to the 
ephemeral creeks and potentially Lake Indoon. The pit will be bunded to restrict surface water flows from 
entering the pit. The proposed bunded mine pit at any point in time is approximately 170 ha. This area 
represents less than 1% of the total sub-catchment B. Only a small percentage of the catchment like the 
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mine pit and ponds will impede and isolate surface runoff (URS 2009a). The loss of surface water flow 
therefore is likely to be low. 

Impacts From Changes In Drainage Line Flow and Surface Water Drainage in the Project Area 

The pit will intersect drainage lines in the Erindoon Creek upper catchment at different points during the 
life of the mine. Changes in stream flow and surface water drainage will occur as part of the planned 
drainage line diversions. There is one permanent drainage line diversion and three temporary drainage 
line diversions planned throughout the life of the Project. 

The permanent diversion is to divert the headwaters of one of Erindoon Creek tributaries away from the 
waste rock dump and permanently into Bindoon Creek. In doing this, 1.43% of Erindoon Creek surface 
flows will be diverted to Bindoon Creek. Both Erindoon Creek and Bindoon Creek flow into Lake Indoon 
so there should be no loss of flow to Lake Indoon system from this diversion. 

The three temporary diversions are all of Erindoon Creek tributaries and are required during the time that 
the progressing mine moves through each of the drainage lines. Initially as the mine needs to advance 
through a drainage line, a diversion will be constructed to allow the surface water flows to continue 
unimpeded down the drainage line (around the working pit). When mining has passed through the original 
drainage line location, the Project will reinstate tributary flow across the backfilled and rehabilitated mine. 

The drainage line diversions will be designed and implemented to mimic the existing flows as much as 
possible by carefully considering the required infiltration rates, flow velocities, erosion control and 
sedimentation management. 

Hydraulic flood modeling indicates changes to surface water conveyance due to diversion will result in 
changes to distribution patterns and water velocities immediately upstream and downstream of the 
diversion works. These changes are not extensive and are expected to be confined to the areas adjacent 
to the mine pit (URS 2009a). 

The impact of the downstream surface water hydrology is predicted to be minimal since a major portion of 
the surface runoff from the upstream catchment will be diverted and continue to flow to the lake system 
(URS 2009a). 

Impacts On The Regional Surface Water Runoff Regime Including Impact On Downstream 
Wetlands Like Lake Indoon And Potential GDE 

The Project will result in localised loss of surface runoff due to the isolation of certain runoff from areas of 
infrastructure. As discussed above, the extent of this impact is minimal (less than 1% of the Indoon 
catchment area) and the impact of the downstream surface water hydrology is predicted to be minimal 
since a major portion of the surface runoff from the upstream catchment will be diverted and continue to 
flow to the lake system (URS 2009a). 

A lesser impact will be the potential obstruction of surface water flows from drainage line diversion 
activities. These changes are not extensive and are expected to be confined to the areas adjacent to the 
mine pit (URS 2009a). 

Additionally, runoff that drains the sub-catchment area directly upstream of the waste rock dump will be 
diverted behind the waste rock dump. The approximate area of this small sub-catchment area is 2.87km2, 
which equates to 1.43% of sub-catchment B's total area. This amount of surface flow will be diverted from 
behind the waste rock dump nearby Bindoon Creek (sub-catchment C). This means effectively 1.43% of 
surface flows from Erindoon Creek will be diverted into Bindoon Creek. 

Impact Of Groundwater Drawdown On The Surface Water Flow Downstream Of The Dewatering 
Activity 

This impact is discussed in Section 7.8.2. 
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Impact of Climate Trend 

Predictive long term rainfall data (1889-2007) from the BoM for Eneabba suggests that annual rainfall in 
this area has been declining over the past 40 years. The analysis of seasonal rainfall data identifies a 
decline in winter rainfall from the 1960s to 2007, whilst summer rainfall trend is increasing slightly 
although the impact of this on annual rainfall trends is minimal. 

The reduction in rainfall will result in a reduction of water in the catchment area. If this decline continues, 
it may have an adverse effect on the volume of runoff being supplied to Lake Indoon, which may be 
compounded in the future by the effects of dewatering of the mine pit (Section 7.8). 

Other Potential Impacts 

The Eneabba Public Drinking Water Supply Area is located to the east and upstream of the project area, 
and, as it does not intersect the project area, it is unlikely to be impacted. 

7.7.3 Management 

To address the defined issues and impacts of the Project, the following surface water management 
strategies are formulated. 

Diversion of Drainage Lines 

The progressive mine pit will disrupt the surface water drainage pattern at four locations, all in the various 
tributary headwaters of Erindoon Creek. The mine will be open up to 1,800 m long at most times. As it 
moves forward at approximately 400 m per year it will require (on occasions) a diversion of drainage lines 
around the pit (either in front or behind). At the times required, a diversion system will be designed and 
constructed to divert surface flows. 

It is likely that, the diversion system if required, would comprise three stages, corresponding to the three 
development stages modelled in the impact assessment (Appendix J). For each stage, water in the 
drainage lines would be diverted around the area being mined. The drainage line diversions will be 
designed and completed by carefully considering the required infiltration rates, flow velocities, erosion 
control and sedimentation management. Ongoing rehabilitation will include the reconstruction of any 
drainage lines disturbed for this purpose as soon as possible and as much as possible to their original 
location and function. 

Surface Water Monitoring Program 

A Surface Water Monitoring Program will be implemented to monitor the impact of mine development and 
process operations on the surface water flow regime in the local drainage lines and in Lake Indoon. 

Continuously recording stream gauges and corresponding rainfall intensity recording gauges will be 
installed within the project area to collect hydrological data. These data will be used to monitor any 
changes in surface water hydrological regime and to finetune the hydrological and hydraulic model, 
enabling more accurate prediction of hydrological events and impact management. 

Considerations regarding Climate Trend 

The declining trend in annual rainfall detected in the statistical analysis of the long term record of 
Eneabba will be taken into consideration when designing for the infrastructure of the mine site. As lower 
rainfall produces less runoff, there is an opportunity to reduce the design capacity of surface water 
drainage infrastructure such as channel sections, pond sizes and dewatering facilities. 

J 
 AVIVA 

COAPORATON LTD 

L1J 
7-31 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Section 7 	1 Biophysical Issues and Management 

7.8 Groundwater Quantity 

7.8.1 Objectives and Standards 

The Project objective for the management of groundwater is: 

To ensure that any alterations to groundwater flows do not have an adverse impact on beneficial or 
environmental uses of the water and that the integrity, functions and environmental values of 
watercourses and wetlands are maintained. 

Applicable guidelines and standards include: 

Rights in Water and Irrigation Act 1914. 

Water and Rivers Commission Act 1997. 

Water and Rivers Commission, Environmental Water Provisions Policy for Western Australia: 
Statewide Policy No. 5. (Water and Rivers Commission 2000). 

ANZMEC and MCA (2000) Strategic Framework for Mine Closure. 

7.8.2 Definition of Issues and Impacts 

The proposed mining operations include abstraction of groundwater through dewatering of the pit and 

backfilling of the pit with mineral wastes including waste rock, and the coal combustion ash and saline 
residue from the Coolimba Power Station. Both the dewatering activity and the backfilling activity (and 
subsequent recovery of the water table) will have the potential to alter the quantity and quality of 
groundwater locally (issues and impacts relating to groundwater quality are addressed in Section 8.2). 
The impacts of these activities on groundwater have been assessed using the following: 

Pit Dewatering Assessment and Bore Completion Report (Appendix E). 

Flora and Vegetation Survey (Appendix K). 

Surface Water Assessment (Appendix J). 

Soil and Landscape information (Section 4.3). 

Solute Transport Study (Appendix U). 

The scope of each of the studies in relation to the groundwater impact assessment is described below. 

The potential impacts comprise the following: 

Potential Impacts on Groundwater Levels. 

Potential Drawdown Impacts on Surface Water Bodies. 

Potential Drawdown Impacts on Vegetation. 

Potential Impacts on GDEs. 

Potential Drawdown Impacts on Other Groundwater Users. 

Potential Impact on Conservation Estate. 
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Potential Impacts of the Final Void on Groundwater. 

Each of these potential impacts is discussed further in the following sections. 

Potential Impacts on Groundwater Levels 

Rockwater (2009) completed numerical modelling of the 0CM aquifer to predict water-level drawdown 
and the required dewatering pumping for the Project. The model utilised PMWINPRO version 7.0.26 and 
MODFLOW 1996, finite difference groundwater modelling software designed by the U.S. Geological 
Survey. An area measuring 26 km by 38 km was modelled and comprised 54 columns and 98 rows with 
cell dimensions ranging from 250 m x 250 m to 500 x 500 m (Appendix E). 

Figure 7-1 shows the existing depth to groundwater for the project area. The main aquifer that will be 
dewatered during mining is the area of 0CM bounded by the Warradarge and Peron Faults (Figure 7-2). 
The CCM strata within this fault block dip downwards to the east at 50  to 150  and are about 500 m thick. 
This aquifer is composed of about 30% weakly cemented sandstone, which is predominantly fine to 
coarse grained. The continuity of these sandstone beds is uncertain. It is difficult to accurately represent 
dipping aquifers in numerical models, and in this case the occurrence and continuity of shale layers is not 
known, except in the planned mining area. In this model, the strata have been represented by eight layers 
each of 200 m thickness, dipping at 80  to the east to a depth of -400 m AHD. This number of layers has 
been used so that the effect of the shale layers in impeding the propagation of drawdown across beds 
can be simulated in the model. 

The model layers are numbered from east to west, and Layers 1 and 2 also represent the Yarragadee 
formation east of the Warradarge Fault. The fault is represented as a partial flow barrier, allowing limited 
groundwater movement between the two aquifer systems. The representation of this fault in the model is 
important as it is close to the planned pit, and so during dewatering it will be in an area of high hydraulic 
gradients. The degree of hydraulic connection across the Warradarge Fault and its exact location, 
however, are not precisely known, and therefore, they have been estimated. Water levels are generally 
10 to 15 m higher in the Yarragadee aquifer compared with the 0CM aquifer west of the fault and this has 
been represented in the model. The Yarragadee aquifer strata are taken to be horizontal and are 
modelled to a depth of -400 m AHD. 

To the west, the Peron Fault is at least 4 km distant from the planned mine pit and dewatering. The 0CM 
strata east of the fault dip to the east, and have a low vertical permeability due to interbeds of shale. This 
will inhibit east to west groundwater movement, and so even if the fault is permeable, there would be little 
groundwater flow towards the mine pit from west of the fault. For these reasons, the area west of the 
Peron Fault was not included in the model, although the effects of a permeable fault and active cells west 
of the fault were tested in the sensitivity analysis. 

The northern and southern margins of the model have been prescribed as constant head boundaries to 
allow flow into the modelled area from the south, and out from the area to the north. The southern 
boundary, which is 13 km south of the proposed mine area, contributes about 9% of the total groundwater 
flow to the model. During dewatering simulation, groundwater continues to flow out of the model along the 
northern boundary at reduced rates. The heads at the western boundary have not been prescribed as this 
margin is approximately perpendicular to the groundwater flow direction. 

The groundwater fluxes of the superficial aquifer have not been separated from those of the 0CM in the 

model. There is no defined confining layer between these aquifers, and the phreatic surface and 
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potentiometric surface have very similar elevations; therefore, the aquifers are assumed to be in direct 
hydraulic connection. The modelling software used does not permit the draping of horizontal layers over 
numerous dipping layers (i.e. the eight layers of CCM). Consequently, the superficial aquifer has been 
incorporated into the upper portion of the CCM cells. 

Groundwater recharge from rainfall was adjusted to 3.65 mm per year over the model area, less than 1% 
of the annual average rainfall (504 mm). Higher recharge levels could not be sustained without an 
increasing trend in the initial water levels, suggesting that the aquifer is full and the majority of rainfall 
becomes runoff. Groundwater recharge and discharge were also simulated for Eneabba, Erindoon and 
Bindoon Creeks, although the data are very generalised. More accurate topographic and base-level data 
would be required to define these systems in detail, and such refinement is beyond the scope of the 
current model. Refer to Commitment 8 below. 

Evapotranspiration losses are incorporated in modelled discharge to the creeks. 

The potential dewatering impacts on groundwater conditions were predicted by Rockwater (Rockwater 
2009) using the groundwater flow model discussed above (Appendix E). 

Based on the groundwater modelling, the following potential impacts on groundwater levels were 
identified. 

The modelled annual dewatering rate ranges from 1.1 to 12.5 GL/yr, with an average of 5.3 GL/yr. 

The drawdown impact from dewatering ranges from 0.5m at the extent of drawdown in all directions 
to approximately 130m at the current base of the pit. The steepest drawdown occurs within the mine 
area. 

The extent of the drawdown moves over the life of the pit as the mine moves and dewatering 
progresses with it. 

Drawdown outside the mine area may not be significant. The predicted drawdown after 30 years of 
dewatering is less than 1 m at distances of 13.5 km north and 12.5 km south of the mine areas, and 
in areas immediately east of the Warradarge Fault and west of the Peron Fault. 

These drawdown impacts have been presented in Figure 7-3 for five years after commencement of 
drawdown, Figure 7-4 for ten years after commencement of drawdown and Figure 7-5 for thirty years 
after commencement of drawdown. 

The drawdown contours are compressed on the eastern side of the drawdown area due to the presence 
of the Warradarge Fault which allows only limited groundwater movement between the CCM and the 
Yarragadee to the east. 

The figures also show a rather straight line extent of drawdown to the west which is due to the CCM 
dipping upward to the west and sub-cropping. Where the CCM layer that is being dewatered sub-crops it 
will present the limit of drawdown in that layer. 

The figures show the drawdown reduces at a slower rate both to the north and south which is due to the 
greater conductivity of the groundwater along the strike of the CCM (north - south) as opposed to across 
the strike in an east west direction. 

The drawdown impacts on groundwater levels for each of the scenarios shown in Figures 7-3 to 7-5 are 
as follows: 
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. 	Five year scenario 

Maximum drawdown is in the centre of the operating pit. 

Drawdown greater than im has extended up to 8km to the north of the pit and up to 10km to 
the south. 

Drawdown greater than 1 m to the east is confined to the defined Warradarge fault. 

Drawdown greater than 1 m has extended 4km to the west. 

Drawdown between 0 and 1 5m has occurred in portions of the SENR to the south of Rocky 
Spring Road proximate to the Rocky Spring GDE and Rocky Spring Ferricrete lEO. 

. 	Ten year scenario 

Maximum drawdown is in the centre of the operating pit. 

Drawdown greater than 1 m has extended up to 10km to the north of the pit and up to 15km to 
the south (proximate to where they were in Year 5). 

Drawdown greater than 1 m to the east is confined to the defined Warradarge fault. 

Drawdown greater than 1 m has extended 4km to the west. 

Drawdown between 0 and 70m has occurred in portions of the SENR around Rocky Spring 
Road and between 0 and 5M in the south east corner of the LLNR. 

Thirty year scenario 

Maximum drawdown is in the centre of the operating pit. 

Drawdown greater than 1 m has extended up to 12km to the north of the pit and up to 22km to 
the south (proximate to where they were in Year 5). 

Drawdown greater than 1 m to the east is confined to the defined Warradarge fault. 

Drawdown greater than 1 m has extended up to 8km to the west of the pit above Lake Logue. 

Drawdown between 10 and 35m remain in portions of the SENR around Rocky Spring Road 
and between 0-5 m across a large portion of the LLNR and 0 to 45M in the south east corner 
of the LLNR. 

It is generally expected that groundwater levels will return to the pre-drawdown levels except for around 
the final void where there will be a permanent drawdown of up to 4m due to the evaporation from the final 
void. The rate of recovery will be reviewed as part of the groundwater model refinement proposed by 
CWC, refer to Commitment 8 below. 

Potential Drawdown Impacts on Surface Water 

Eneabba Creek (to the north of the project area), Lake Indoon and Lake Logue (to the north-west) are 
situated in areas where the existing depth to regional watertable ranges from 5 m to more than 20 m 

(Figure 7-1). 

Eneabba Creek and Lake Logue are not dependent on the regional watertable and are unlikely to be 
affected by the proposed dewatering. Further the modelling does not suggest that there is a measurable 
impact on drawdown in the Lake Logue area (as it is on the west side of the Peron Fault) and the 
drawdown impact after 30 years on Eneabba Creek location is 2m. As the Creek and the Lake are not 
considered to be dependent on the watertable this drawdown is not relevant to the function of Eneabba 

Creek or Lake Logue. 
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Lake Indoon is listed as a GDE (DOE 2005) as is Bindoon Creek and Erindoon Creek. Lake Indoon is in a 
shallow watertable area (less than 10 m to watertable). However, dewatering is not predicted to have any 
drawdown at Lake Indoon (as it is on the west side of the Peron Fault). Lake Indoon is fed by Bindoon 
Creek and Erindoon Creek which traverse a shallow watertable area in their lower reaches. The model 

suggests that there could be some impact on these creeks if they are gaining creeks (i.e. draw from the 
watertable in these locations). This impact could extend to Lake Indoon if surface water flows through the 
creeks is reduced due to the groundwater drawdown. Work done by Blandford (2008) suggests that the 
only time that Erindoon Creek takes moisture from the underlying aquifer is when the surrounding soils 
are saturated which would indicate that there has been recent heavy rainfall and the creek would be 
flowing from these events. Further detail is provided in Section 7.4. Detailed work has not been 
completed on Bindoon Creek however it is expected to function similarly to Erindoon Creek. 

There is minimal expected impact on Bindoon and Erindoon Creeks from groundwater drawdown 
however CWC will conduct further work to confirm this (refer to Commitment 3). 

Potential Drawdown Impacts on Vegetation 

There are some native vegetation areas located to the north-west, east and south of the project area 
(including nature reserves SENR and LLNR) and some vegetation areas within the proposed mine pit, 
that have a shallow water table (<5m) (Figure 7-1). It is possible that vegetation in these areas currently 
utilises the groundwater (refer to Section 4.11 for further discussion). The predicted drawdown in these 
areas at 5, 10 and 30 years after drawdown commences is shown in Figures 7-3 to 7-5. 

The drawdown in the vegetated area to the north-west and east of the project area, after 30 years of 
dewatering, within the shallow watertable areas is between 30 m and 35 m, and up to 5 m in the south of 
the project area (Figure 7-5). The currently available vegetation survey only covers the project area 
(direct footprint and immediately surrounding areas including the south east portion of the LLNR) 
(Figure 4-12b, Figure 4-12c, Figure 4-12d). Vegetation surveys proposed for the wider area outside of the 
project area are described in Section 7.2.3. 

Vegetation types that occur within the shallow watertable area are listed in Table 7-5. It is possible that a 

reduction in watertable depth may reduce the health of these vegetation types. Field data suggest that 
vegetation in the area are predominantly shallow rooted species that are supported by shallow perched 

water or soil moisture which is replenished by seasonal rainfall (Blandford 2008, Mattiske 2009) Refer to 
Section 4.3.2 for a discussion of the soil moisture regime that these plants are likely to use. Therefore, the 
impact on vegetation in these areas from dewatering is expected to be minimal. 

The likelihood and degree of potential groundwater dependency of the recorded vegetation types are 
discussed further in Section 7.4. 
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Table 7-5 	Plant Communities Distributed in the Shallow Groundwater Area 

CODE DESCRIPTION 

CL Cleared paddocks and grassland 

Hi 
Mixed heath of Melaleuca leuropoma with emergent Banksia spp. and occasional Eucalyptus 
todtiana and Actinostrobus arenarius on sand with exposed lateritic rises. 

H2 
Heath or low shrubland of Conospermum triplinervium, Verticordia nitens, Adenantlios cygnorum 
subsp. cygnorum, Stirlingia latifolia and Jacksonia floribunda on sand 

H3 
Heath or scrub of Melaleuca leuropoma, Banksia sphaerocarpa var. sphaerocarpa, Dryandra nivea 
subsp. nivea, Eremaea beau fortioides var. lachnosanthe and Hibbertia subvaginata on lateritic rises 

H4 Mixed Heath of Proteaceae and Myrtaceae spp. with occasional Eucalyptus todtiana on sand 

H5 
Mixed heath or shrubland of Xanthorrhoea drummondii, Allocasuarina humiis and Hibbertia spp. 
and Proteaceae spp. on lateritic uplands 

S2 Open scrub of Acacia blake(yi with occasional Eucalyptus todtiana over annual grasses and herbs 

Scrub or thicket of Banksia attenuata, Banksia menziesii over Banksia sphaerocarpa var. 
11 sphaerocarpa, Adenanthos cygnorum subsp. cygnorum, Banksia hookeriana and Conospermum 

tripline,vium on sand. 

T2 
Thicket or scrub of Acacia blakelyi over Melaleuca leuropoma, Banksia sphaerocarpa var. 
sphaerocarpa, Verticordia densiflora var. densiflora on sand 

13 
Thicket or scrub of Melaleuca hamulosa, Melaleuca concreta, Viminana juncea and Kunzea recuria 
on sand or loam flats 

14 
Thicket or scrub of Melaleuca rhaphiophylla and Melaleuca lanceolata over sedges and rushes on 
low-lying sandy loams. 

Scrub or Thicket of Banksia attenuata and Banksia menziesii over Eremaea beaufortioides, 
T5 Hibbertia hypericoides, Melaleuca systena, Stirlingia latifolia and herbs with occasional Xylomelum 

angustifolium on slopes and swales and flats on white/grey sand. 

Source: Mattiske (2009) 

In addition one plant community surveyed, E3, whilst not in an area of shallow groundwater, may have a 
larger dependence on groundwater due to the species composition (eg larger trees). The plant 
community E3 has been assessed in Section 7.4. 

Potential Drawdown Impacts on Groundwater Dependant Ecosystems (GDE5) 

This is discussed at Section 7.4. 

Potential Drawdown Impacts on Other Groundwater Users 

The Rockwater model predicted that the proposed dewatering may cause drawdown to private bores 
located southwest of the project area (greater than 10 m of drawdown up to 5 km to the south of the mine 

and from 0 to 10 m up to 13 km to the south of the mine) and up to 50 m of drawdown in the area of the 
non-operational borefield for the decommissioned Iluka Eneabba West Operations (Rockwater 2009). 

Potential Impacts on Conservation Estate 

The potential impacts on the LLNR and the SENR are discussed above in impacts on vegetation and in 
Section 7.4. 

Potential Impacts of the Final Void 

A final void will remain following closure of the mine. Following the cessation of dewatering operations 
and over time, the groundwater levels will re-establish to near existing levels. The long term impacts of 
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the final void on groundwater quality are discussed in Section 8.2. It is expected that groundwater levels 
will return to the pre-drawdown levels except for around the final void where there will be a permanent 
drawdown of up to 4m due to the evaporation from the final void. 

7.8.3 Management 

Impacts to groundwater quantity will be minimised through the implementation of management measures 
described in the draft EMP (Appendix C). The key management measures are as follows: 

The Project will conduct additional dewatering studies to refine the understanding of the groundwater 

drawdown potential. Where further studies identify different outcomes to those modelled by 
Rockwater (2009) management measures will be reviewed to address differences. 

The Project will maximise the beneficial use of groundwater abstracted for dewatering purposes by 
using it in the Coolimba Power Station (Aviva/URS 2009). 

The Project will seek to reuse, recycle and reduce its water use across the Project to manage its 
impact by water use. 

Groundwater level monitoring will be conducted, particularly in the shallow groundwater areas around 
Bindoon Creek and Erindoon Creek, which may be affected by drawdown impact on the watertable. 

Drawdown impact on private bores located southwest of the project area will be monitored to 
determine any potential negative impacts for other bore users in the area. Alternative water supply 
will be provided if necessary. 

Further assessments and field monitoring will be undertaken in order to: 

Further develop the drawdown model and refine the predicted drawdown; 

Improve the knowledge of vegetation groundwater dependency and tolerance to regional 
watertable changes; and 

Increase the understanding of the hydraulic connectivity between perched water and regional 
groundwater (CCM aquifer, and superficial aquifer). 

A monitoring program will be developed to monitor the drawdown effect on groundwater levels and 
vegetation condition. 	Mitigation plans, such as supplementation of groundwater levels, and 

reticulation of vegetated areas, may be developed to manage the impact if the vegetation is 
significantly adversely affected by the dewatering impact. 

Commitment 2 

CWC will undertake further field studies to extend vegetation surveys outside the project area and 
incorporate areas of potential impact from groundwater drawdown. 
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Commitment 5 

CWC will undertake to monitor the health of the following potential GDE and report the monitored health 
and the monitored groundwater levels surrounding each of the GDE to the DEC on an annual basis. 
Further, CWC will agree appropriate triggers with the DEC to identify when contingency measures (based 
on the health of the GDE) are required. 

Lake lndoon - monitor ground water levels to determine if any groundwater drawdown; 

Bindoon and Erindoon Creeks - monitor water flow and water quality; 

Lake Logue Nature Reserve - monitor health of vegetation and groundwater level; 

Rocky Spring TEC - monitor health of vegetation and groundwater level; and 

South Eneabba Nature Reserve (west of Brand Highway) - monitor health of vegetation and 
groundwater level; 

Commitment 8 

CWC will extend the groundwater monitoring bore network and develop the groundwater model to: 

Accurately monitor the response of affected aquifers to mine de-watering, especially the 
superficial aquifer which may provide domestic and stock drinking water to neighbour 

Confirm the predictions of changes to groundwater quality and water-table drawdown 

Confirm the relationship between stream flows and groundwater recharge and the extent to which 
sub-surface flows in palaeo drainages is important in the maintenance of soil moisture levels in 
so far as that supports plant growth 

7.9 Vertebrate Fauna 

7.9.1 Objectives and Standards 

The objectives of the Project in relation to vertebrate fauna include: 

Minimise impacts on abundance, species diversity, geographical distribution and productivity of 
fauna. 

Protect specially Protected (Threatened) Fauna, consistent with the provisions of the Wildlife 
Conservation Act 1950. 

Protect rare and endangered species listed under the Wildlife Conservation Act 1950. 

Protect fauna listed on the Schedules of the EPBC Act. 

Monitor and protect, where possible, species listed under the DEC Priority Fauna List. 

Protect other fauna species of particular conservation significance (e.g. undescribed taxa, range 
extensions, outliers). 

Relevant legislation and standards include: 
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Environment Protection and Biodiversity Conservation Act 1999. 

Conservation and Land Management Act 1984. 

Wildlife Conservation Act 1950. 

EPA Guidance Statement No. 3 - Terrestrial Biological Surveys as an Element of Biodiversity 
Protection in Western Australia (EPA 2003a). 

EPA Guidance Statement No. 51 - Terrestrial Flora and Vegetation Surveys for Environmental 
Impact Assessment in Western Australia (EPA 2004a). 

EPA Guidance Statement No. 56 - Terrestrial Fauna Surveys for Environmental Impact Assessment 
in Western Australia (EPA 2004b). 

7.9.2 Definition of Issues and Impacts 

The fauna assessment for the Project was undertaken by ecologia and included two surveys. The 
assessment is described in Section 4.8 and the full report provided as Appendix M. The surveys identified 
the presence of 67 native species, of which four are conservation significant species. In addition, the 
assessment identified a further 10 species of conservation significance which may occur in the project 
area, but were not recorded during the surveys. Table 7-6 lists these species. These species have 
widespread distributions and are not restricted to individual habitats. No particularly significant individual 
habitat was located within the project area. 

The Project is expected to have both direct and indirect impacts on terrestrial fauna, which are discussed 
below. The main impact to vertebrate fauna will come from clearing 860 ha of fauna habitat over the 
30 year mine life. 

The Project may directly impact on fauna through the following: 

Direct loss of fauna, including conservation significant fauna. 

The clearing and alteration of the landscape may lead to the direct loss of sedentary fauna, as they 
are unable to move out of the area ahead of disturbance. During breeding seasons, this may include 
the young of almost all affected sedentary species. 

Habitat loss and fragmentation through clearing of native vegetation. 

Fauna habitat will be removed from the project area when clearing occurs. Clearing may also lead to 
habitat fragmentation, which has the potential to influence movement or migration out of the area, or 
may lead to increased predation when fauna cross cleared areas. Habitat fragmentation is likely to 
occur as a result of clearing approximately 860 ha of native vegetation in the project area adjoining 
the SENR. Although clearing for the Project will result in the loss of some habitat, areas of similar 
habitat exist immediately to the east within the SENR and to the northwest in the LLNR. Similar 
habitat exists further afield in Beekeepers Reserve, Lesueur National Park and Coomallo Reserve. 
Therefore, it is anticipated that there will be no significant impacts to the abundance or diversity of 
fauna in the Lesueur Sandplain subregion. 

The Project may indirectly impact on fauna through the following: 

Altered fire regimes and increased risk of fire associated with movement of people and machinery. 

Fire is considered the greatest potential threat to fauna habitats and fauna in the area, especially in 
remnant vegetation. Much of the project area adjoins the SENR, which could provide refuge and 
allow for recolonisation after fire. Large-scale fires have occurred in the region in the past, such as 
those experienced in 2005, which burnt both the reserve and much of the natural vegetation within 
the project area. The risk from fire is low. 
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Alteration, degradation or destruction of fauna habitat and/or food resources due to the invasion and 
spread of weeds, altered hydrological processes, fragmentation and the introduction of dieback. 

Fragmentation has the potential to cause degradation through weed and disease invasion, erosion, 
impacts from the adjacent land use and impacts to edges (such as by chemical and fertiliser drift 
from adjacent farmland, stock trampling and grazing, fire, recreational disturbance and littering). The 
impacts of altered hydrological processes are discussed in Sections 4.4, 7.4, 7.7 and 7.8, and 
dieback is discussed further in Section 7.5. 

Disruption to fauna due to increased noise, light and dust pollution. 

As discussed in Section 8.4, dust has the potential to damage vegetation, which may in turn cause 
altered ecosystem stress and impact on fauna. The initial waste dump has the potential to pose a 
dust risk to the SENR if it is not managed correctly. Therefore, there is potential for indirect impacts 
from coatings of dust affecting vegetation photosynthesis and respiration, resulting in degradation of 
the fauna habitat. Noise and light pollution may disrupt fauna species. Bats are particularly sensitive 
to both light and noise pollution, especially around the breeding season in spring. However, it should 
be recognised that the project area and SENR are adjacent to active farming areas that have created 
noise, light and dust as part of their normal operations over many years. Thus fauna species are 
already being subjected to these impacts and are likely to have adapted or moved away. Therefore 
there is a low risk of significant impact. 

Fauna could become entrapped in project infrastructure, including fenced areas, sediment ponds, 
water storage dams, and in the final pit void. 

Potential increase in feral fauna. 

The fox, feral cat, rabbit and house mouse are already present in the area, and these species often 
increase in frequency with major disturbance and/or an increase in human activity. If numbers were 
to increase, this would result in increased predation and resource competition pressure on native 
species. As these species are already prevalent in the area and appropriate management measures 
will be implemented, feral fauna are not expected to spread or increase in abundance. 

The SENR could also be affected by the above indirect impacts, reducing habitat quality and thereby 
reducing biodiversity in the local area however the measures outlined in the draft EMP will reduce the risk 
to minimal. 

The potential impacts to conservation significant fauna are particularly important. As discussed in 
Section 4.8, sixteen conservation significant fauna species are known to occur in the areas surrounding 
the Project. The potential impacts to each species are discussed in Table 7-6. In summary, local 
populations of conservation significant species are not at risk from the loss of 861 ha of native vegetation. 
However the abundance of some of these species may reduce locally. 
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Table 7-6 	Potentially Occurring Fauna of Conservation Significance 

Scientific Common Name Conservation Description 
Name Significance  

Carnaby's Calyptorhynchus EPBC Act Endangered This species was found during the surveys conducted by ecologia. 
Black-Cockatoo latirostris Species; No direct impact to this species is anticipated as a result of the Project. As discussed in Section 4.8, it is unlikely that 

Wildlife Conservation this species breeds within the project area or SENR. The nearest known breeding location is approximately 40 km 
Act 1950 Schedule 1 south-east of the project area at Coomallo Nature Reserve. 

Kwongan heath is considered to be an important feeding resource for Carnaby's Black-Cockatoo, therefore clearing for 
the Project, or degradation of this vegetation, may reduce available food resources and impact local populations. 
However, there are large areas of Kwongan heath in secure reserves in the region, such as Beekeepers, Coomallo, 
Drovers, South Eneabba, Lake Logue, Badgingarra and Lesueur Reserves. Within the Conservation Estate in the 
region shown on Figure 4-18 there is approximately 152,000 ha of feeding habitat for Carnaby's Black-Cockatoo. 

Rainbow Bee- Merops ornatus EPBC Act Migratory This species was found during the surveys conducted by ecologia. 
eater Habitat utilised by this species will be cleared for the Project. The sandy soils in the project area are suitable for 

nesting, although an existing lack of large trees from which to forage makes it less likely that they would choose these 
areas to breed. 

Adults should be capable of moving to the adjacent SENR which contains the same habitat types. However, this 
species could be directly impacted during the nesting season between July and January. During this period the birds 
are vulnerable to clearing: adult birds may abandon their chicks if disturbed and chicks may be killed by machinery 
during clearing. 

Indirect impacts to vegetation outside the project area, especially the SENR, have the potential to reduce available 
habitat for the species. 

Rufous Calamanthus DEC Priority 4 This species was found during the surveys conducted by ecologia. 
Fieldwren campestris Habitat utilised by this species will be cleared for the Project. Adults should be capable of moving to the adjacent 
(western montaneilus SENR which contains the same habitat types. However, this species could be directly impacted during the nesting 
wheatbelt season between July and January, as birds and fledglings may be unable to escape. 
population) Indirect impacts to vegetation outside the project area, especially the SENR, have the potential to reduce available 

habitat for the species. 
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Table 7-6 (continued) 

Scientific Common Name Conservation Description 
Name Significance  

Australian Ardeotis australis DEC Priority 4 It is anticipated that the Project will not impact on this species. The Australian Bustard could use the open vegetation, 
Bustard particularly the cleared agricultural land and regenerating heath, within the project area, but it is expected that this 

species is highly mobile and known to move away from any disturbances such as vehicles and construction machinery 
operations. 

White-browed Pomatostomus DEC Priority 4 The Project is not expected to directly or indirectly impact this species, as potentially suitable habitat is not found within 
Babbler superciliosus the project area. 

ashbyi  

Crested Bellbird Oreoica gufturalis DEC Priority 4 If it is present, this species is not expected to be significantly impacted by the Project. Adult birds are expected to 
(southern) escape to the nearby areas of suitable habitat found in nearby nature reserves. Clearing during the breeding season 

between August and December may kill nestlings. 

Brush Phaps elegaris DEC Priority 4 The Project is not expected to directly or indirectly impact this species, as no suitable habitat has been observed in the 
Bronzewing  project area. 

Hooded Plover Charadrius DEC Priority 4 There are no expected impacts on this species, although birds may be attracted to the water ponds. 
rubricollis 

Fork-tailed Swift Apus pacificus EPBC Act Migratory The Project is not expected to impact on this species due to the aerial nature of this species and its largely nomadic 
nature. 

White-bellied Haliaeetus EPBC Act Migratory This species is restricted to coastal habitats, which are not relevant to the project area. Therefore, this species is 
Sea-Eagle leucogaster  unlikely to be impacted by the Project. 

Peregrine Falco peregrinus Wildlife Conservation Any individuals resident within the project area may be indirectly impacted through loss of fauna habitat and a 
Falcon Act 1950 Schedule 4 reduction in prey abundance may reduce the available foraging habitat. Development of the Project is not expected to 

directly impact this species. 

Eastern Great Ardea a/ba EPBC Migratory There are no expected impacts on this species, although birds may be attracted to the water ponds. 
Egret  

Cattle Egret Ardea ibis EPBC Act Migratory The Project is not expected to impact on this species as it has not been previously recorded in the region. In addition, 
Species areas of suitable habitat can be found in the farmland surrounding the project areas. 
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Table 7-6 (continued) 

Scientific Common Name Conservation Description 
Name Significance  

Black-striped Neelaps calonotos DEC Priority 3 This species was found during the surveys conducted by ecologia. 
Snake Individuals will be directly impacted by clearing, with population numbers within the project area expected to decline. 

This species is likely to inhabit the adjacent SENR, which may provide a refuge. Therefore, indirect impacts to 
vegetation in the SENR have the potential to reduce available habitat for the species. 

In some areas, this species may be able to take refuge in deeper sands during disturbance. If this occurs, individuals 
in cleared areas adjacent to undisturbed vegetation should be able to take refuge in the vegetation. Individuals in 
areas without adjacent vegetation may be lost. 
This species may be indirectly impacted by soil compaction for access tracks, which create a barrier and or require the 
snake to surface, potentially resulting in increased risk of predation. 

Gilled Slender Cyclodomorphus Wildlife Conservation This species could potentially occur as there is suitable habitat in the project area. As this species is unable to move 
Blue-tongue branchialis Act 1950 Schedule 1; quickly, individuals located within the disturbance path will likely be directly impacted during clearing. 

DEC Vulnerable Indirect impacts through loss of suitable habitat are not anticipated to be significant as similar habitat is found nearby 
in the SENR. 

Woma Aspidites ramsayi Wildlife Conservation This species has not been recorded in the region since 1989 and is considered unlikely to be present. 
(south-west Act 1950 Schedule 4; If individuals are present, they may be directly affected by clearing. Any displaced individuals may move to habitat 
population) DEC Priority 1 within the SENR. 

Source: ecologia 2008 
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7.9.3 Management 

Impacts to fauna will be minimised through the implementation of management measures described in 
the draft EMP (Appendix C). The key management measures for terrestrial fauna are as follows: 

Vegetation clearing will be restricted to that which is necessary, and disturbed areas (including 
construction areas) will be rehabilitated as soon as practicable. 

Fire prevention strategies will be an integral component of risk assessments for construction 
contractors. All vehicles will be fitted with fire extinguishers and site personnel will be trained in their 
use. 

All waste products, particularly food scraps, will be isolated and removed from the work area to 
minimise the attraction of feral species. 

Dust control and suppression measures will be implemented in accordance with the dust section of 
the draft EMP (Appendix C). 

Fencing will be used where appropriate to exclude wildlife from work areas, and where wildlife could 
become entrapped; provision will be made to allow wildlife to escape readily, through provision of 
ramps in water ponds or steep sided excavations, including the final pit void. Where large birds 
(swans, geese, pelicans) might be attracted to water storage dams, consideration will be given the 
location and nature of fencing so as not to impede their escape by flying out, or by walking out. 

Directional lighting will be used to minimise light spill outside of the project area. 

Speed restrictions will be imposed around the site 

Site inductions will emphasize to employees and visitors, the importance of reducing speed to allow 
animals to avoid vehicles. 

Annual regional surveys for Carnaby's Black-Cockatoo will be undertaken. This will include 
compilation of any sightings of the cockatoo. The results of these activities will be reported to 
relevant stakeholders. 

Wherever possible, clearing will be minimised between July and January to reduce impacts to 
breeding Rufous Fieldwren, Rainbow Bee-eaters and Crested Bellbird that could potentially be 
nesting. Any areas that require clearing during this time frame will be surveyed to determine if there 
are any breeding Rufous Fieldwrens present. 

The potential for Rainbow Bee-eaters to breed in sandy areas and embankments will be monitored 
and if present, nest tunnels will be avoided. 

Commitment 9 

CWC will conduct annual regional surveys for Carnaby's Black-Cockatoo. This will include compilation of 
any sightings of the cockatoo. The results of these activities will be reported to relevant stakeholders. 

7.10 	Short Range Endemic Fauna 

7.10.1 	Objectives and Standards 

The Project objective for SREs is to maintain the abundance, diversity, geographic distribution and 
productivity at the species and ecosystem levels through the avoidance or management of adverse 
impacts. 
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Relevant applicable legislation and standards include: 

. 	Environmental Protection Act 1986. 

. 	EPA Guidance Statement 56 - Terrestrial Fauna Surveys for Environmental Impact in Western 
Australia (EPA 2004b). 

. 	EPA Position Statement No. 3 - Terrestrial Biological Surveys as an element of Biodiversity 
Protection (EPA 2003a). 

. 	Environment Protection and Biodiversity Conse,vation Act 1999. 

7.10.2 	Definition of Issues and Impacts 

The SRE invertebrate survey results recorded by ecologia are provided in Section 4.9. The results 
recorded three key invertebrate taxa which are identified as SREs or have a high potential to be SRE 
species. These were the Urodacus scorpion, Antichiropius millipede and Bothriembiyon mollusc. Of 
these, the Urodacus scorpion and the Antichiropius millipede were found both within and outside the 
project area, while the Bothriembryon mollusc was found only outside of the project area. 

Figure 4-15 shows the sample locations of these organisms and Table 7-7 summarises whether they are 
likely to be affected directly or indirectly by the Project. 

Table 7-7 Likely Impacts on Identified SRE Invertebrates 

Organisms Recorded Direct 
Impacts 

Indirect 
impacts 

Urodacus scorpion X X 

Antichiropius millipede X X 

Bothriembtyon mollusc - X 

As discussed in Section 4.9, SREs have a restricted range, and are therefore susceptible to impacts that 
directly or indirectly affect their habitat. The potential impacts on SREs are: 

. 	The direct removal of species; and 

. 	The direct or indirect disturbance of SRE fauna habitat. 

Direct impacts include destruction or degradation of habitat that occurs within the Project boundary due to 
ground preparation, construction activities and mining activities. Indirect impacts from the Project include 
changes to hydrology, changes to nutrient and microclimate regimes, contamination of water supplies, 
reduced habitat area and reduced population viability. The zone of influence for indirect impacts may be 
larger than the project area. 

Direct effects 

The biggest impact will be from the 861 ha of vegetation clearing. The two surveys undertaken by ecologia 
identified that two of the three target species (the Urodacus scorpion and the Antichiropius millipede) will 
be affected by the Project clearing, as they were located within the project area. However, they have also 
been positively identified outside the Project footprint. Subsequently, any removal of the species during 
site preparation will not have a significant effect on the species. 

Indirect effects 

The indirect effects on SREs arise through the potential for the Project to disturb habitat characteristics on 
which SREs rely. The habitat characteristics of each of the species varies considerably; such as reliance 
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on moist ground conditions, permanent shade characteristics etc. The surveys found that the Urodacus 
scorpion is highly sand specialised and unlike any forms previously described in Western Australia. The 
species lives in shallow burrows in grey sands in and around the impact site and well within the SENR. 
The millipede Antichiropius was found in two localities characterised as open heath on lateritic substrates 
and sandstone outcropping with lateritic substrates, whilst the land snail Bothriembryon was found in 
areas of open heath on lateritic substrates only outside the project area. 

The offsite impacts are considered here that can be attributed to the Project, these are the alteration of 
surface water flows due to the Project location and the generation of dust emissions from construction 
and mining activities. 

Redirection of Surface Water 

The general environmental effects of realigning the surface water channels so as to accommodate the 
placement of the Project are discussed in Section 7.7. Given the extended dry periods which are 
characteristic of the area, SREs reliance on surface water is limited. However, they do rely on the health 
of vegetation that uses groundwater to maintain their habitat. The healthy vegetation, for example, may 
support SREs through providing areas of shade and leaf litter. Surface water redirection is not expected 
to have a significant impact on vegetation health. The impacts of groundwater drawdown on vegetation 
health are discussed in Section 7.4 and 7.8. 

The Urodacus species was sampled to the south of the mine pit footprint as well as inside the SENR. 
The southern most sampled scorpion location is not likely to be affected by surface water diversions 
which occur downstream of the catchment area in which it was found, surface water effects on Urodacus 
species are therefore considered negligible. 

The Antichiropius species was sampled in two locations in close proximity to the mine pit as well as in two 
locations south of the project area. These locations are also at a substantial distance from the site 
boundary and upstream of the catchment area. Surface water effects on Antichiropius are therefore 
considered to have negligible adverse impact. 

The land snail Bothriembryon was found in similar locations to the south of the project area in a similar 
zone of the catchment. Surface water effects on the Bothriembryon are therefore considered negligible. 

Dust generation and deposition 

Dust deposition can have a number of potential effects on SRE habitats and subsequently on SREs 
themselves. Effects on vegetation health and in turn SRE habitat health, may occur by dust deposition 
which can hinder photosynthesis and potentially cause blockages of leaf stomata which therefore reduces 
the plant's ability to transpire and exchange gases. 

Dust deposition has also been known to affect the burrowing ability of some SREs. This occurs when the 
dust deposited is of a different size and composition to the sandier soils surrounding the site. The extent 
to which the deposition can modify the structure of the surface soil depends on the origin, composition 
and size of the dust particles. Soil health within the SRE habitat may be adversely affected by dust 
deposition from dust generated by the construction and mining activities. All key species are found 
outside the anticipated dust impact range, and are therefore not considered susceptible to effects from 
dust generation at the Project either during construction or operation. 

7.10.3 	Management 

The findings of this assessment reveal that negligible effects on the key target species populations are 
likely to occur as a result of the Project. Therefore no management measures are considered necessary. 
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7.11 	Subterranean Fauna 

7.11.1 	Objectives and Standards 

The Project objective is to maintain the biological diversity of subterranean invertebrate fauna through the 
avoidance or management of adverse impacts. 

Relevant legislation and standards include: 

Environmental Protection Act 1986. 

Environment Protection and Biodiversity Conse,vation Act 1999. 

EPA Guidance Statement No. 54 - Sampling of Subterranean Fauna in Groundwater and Caves, 
Western Australia (EPA 2003b). 

7.11.2 	Definition of Issues and Impacts 

Overview 

Western Australian stygofauna and troglofauna exhibit high levels of endemism. Therefore, the most 
significant potential impact on subterranean fauna is the potential for Project activities to eliminate a 
species. 

The potential impacts of mining on subterranean fauna may arise through direct or indirect impacts 
(Hamilton-Smith and Eberhard 2000). Direct impacts comprise the destruction or degradation of habitat 
through either removal during pit excavation, or as part of ground preparation for mine infrastructure such 
as the ROM pad, waste dump and roads. 

Indirect impacts tend to be less obvious as the effect of the impact can occur some distance from the 
source. Examples include changes to hydrogeology, changes to nutrient and microclimate regimes, 
contamination, reduced habitat area and reduced population viability. Generally, the zone of influence for 
indirect impacts may be considerably larger than the area of the pit and the Project footprint 
(Subterranean Ecology 2007). 

Stygo fauna 

As discussed in Section 4.10, stygofauna surveys were conducted in 2007 and 2008 by Rockwater 
(Appendix 0). The following section summarises that report. The only known stygobitic taxon recorded 
was an undescribed bathynellid syncarid (Bathynellidae sp. 1). Owing to the lack of knowledge of the 
taxonomy and distribution of bathynellids and other Syncarida, its conservational significance is unknown. 

The Bathynellidae sp. is a potentially endemic species, and will be directly impacted by the Project 
through the excavation of the coal from the pit and dewatering activities. 

However, it is possible that the bathynellid syncarid is widespread within the upper CCM aquifer system 
which extends both north and south of the project area and contains similar habitat to that of the project 
area. The report by Rockwater (Appendix 0) identified areas of similar geology, hydrogeology and habitat 
characteristics to that of the bore containing Bathynellidae sp. 

The CCM extends from near Cervantes in the south to Mount Hill in the Shire of Greenough. The 
superficial formation near the project area is largely unsaturated, however, elsewhere it is shown to be in 
hydraulic connection with the underlying CCM. This indicates that the superficial aquifer may also provide 
suitable habitat for local stygofauna populations. 

A risk assessment was undertaken by Bennelongia Pty Ltd for the bathynellid species to determine the 
level of risk associated with removal of habitat in the project area. The assessment is provided in 
Appendix T. The results of the risk assessment show that the species extends beyond the zone of 
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influence of the proposed mine to a bore some 33 km north of any groundwater drawdown associated 
with the Project. It is also possible the species has been recorded to the north-east. 

The DEC provided four recommendations in regards to the Bathynellid sp.1. These were: 

. 	Recommendation 1: Aviva should demonstrate that the undescribed Bathynellid sp.1 is not confined 
to the area of impact. 

Recommendation 2: Aviva should undertake another sampling program/s, outside the area of 
impact, to more accurately define the distribution of Bathynellid sp.1 to clarify its conservation 
significance, particularly with a view to determining if this species is found outside of the area of 
impact. 

. 	Recommendation 3: DEC supports the recommendation that the Bathynellid specimens recovered 
from the bore EF132 be lodged with the WA Museum. 

. 	Recommendation 4: 	If taxonomic verification can be determined from existing Bathynellid 
specimens that this taxa has been collected outside of the area of impact, further sampling will not 
be required. 

The conclusion reached by Bennelongia's assessment is that the risk posed by the Project to the species 
of Bathynellidae appears to be minimal. There is evidence that the species extends outside the zone of 
influence of the Project. Therefore, the main criterion of demonstrating lack of risk, according to EPA 
guidelines, has been met and DEC's Recommendation 1 has been satisfied. In addition, this means that 
recommendation 4 applies and "further sampling will not be required". 

Recommendation 2 applies only where the species appears to be restricted to the impact area and 
Recommendation 3 (lodge material with the WA Museum) is not relevant to risk. Therefore, all of DEC's 
recommendations have been addressed. 

Troglo fauna 

As discussed in Section 4.10, Subterranean Ecology (2007) conducted a desktop assessment to identify 
the likelihood of prospective troglofauna habitat in the project area. The survey concluded that the 
geology and geomorphology of the project area would not provide suitable habitat for troglofauna. 
Therefore, there will be no direct impacts to troglofauna. Any potential effects on troglofauna are likely to 
occur outside of the project area. According to the desktop assessment, troglofauna are likely to occur in 
the Tamala Limestone (Subterranean Ecology 2007). There is potential for these troglofauna to be 
indirectly impacted by the Project through groundwater drawdown and the potential alteration of stream 
flows and water quality. 

As discussed in Section 7.8, and shown in Figure 7-5, groundwater drawdown is not anticipated to be 
significant within the Tamala Limestone. Rockwater (2007) concluded that there appears to be negligible 
likelihood that the dewatering proposed by CWC Pty Ltd would have any effect on groundwater levels in 
the Tamala Limestone. Therefore, the impact to troglofauna is expected to be negligible. 

7.11.3 	Management 

Impacts on subterranean fauna will be minimised through the implementation of management measures 
described in the draft EMP (Appendix C). The key management measures are as follows: 

Monitor groundwater drawdown and possible impacts of drawdown on subterranean fauna in 
accordance with the water section of the draft EMP, which is provided as Appendix C. 

Monitor groundwater quality around the waste dump area and pit in accordance with the water 
section of the draft EMP, which is provided as Appendix C. 
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Implement procedures for surface water run-off and spill/contamination minimisation and 
management in accordance with the water section of the draft EMP, which is provided as 
Appendix C. 

Implement site infrastructure and operational controls to prevent contamination of surface water and 
groundwater. These include appropriate management of hydrocarbons, dust, run-off, waste water, 
and emergency response in the event of a pipeline failure. 

7.12 Conservation Estate 

	

7.12.1 	Objectives and Standards 

The Project objective is to protect the environmental values of areas near the project area identified as 
having significant conservation value. 

Relevant legislation and standards include: 

Environment Protection and Biodiversity Conservation Act 1999. 

Environmental Protection Act 1986. 

Conservation and Land Management Act 1984. 

	

7.12.2 	Definitions of Issues and Impacts 

As discussed in Section 4.12, the proposed project area is located adjacent to the following reserves 
(refer to Figure 4-18): 

South Eneabba Nature Reserve; 

Lake Indoon Reserve; and 

Lake Logue Nature Reserve. 

The SENR contains kwongan vegetation representative of the western coastal heathlands of south-west 
Australia. It is characterised by very high floristic richness and variability and contains a number of 
endemic, restricted, rare or endangered species. The Lake Logue-Indoon System is listed as a wetland 
of national significance and is also recognised for its diverse flora. 

Surface Water 

The Project has the potential to change the surface water flow. As discussed in Section 7.7, it is 
considered that the risk of significant changes in surface water flow in the catchment is minimal. 

Groundwater Drawdown 

Existing groundwater levels adjacent to the SENR are in the order of 10 m below ground and it is not 
expected that the vegetation will have access to this water (Rockwater 1997). Monitoring by Rockwater 
(1997) has demonstrated that no correlation exists between groundwater drawdown in this area and the 
health of the neighbouring vegetation. An analysis of vegetation dependency on groundwater in the 
project area by Blandford (2008) suggests that the deeper rooted vegetation occurs on laterite or 
ferricrete soils which store meteoric water in the soil and or perched watertables which are accessible by 
vegetation. 

The LIR and LLNR are situated in areas where the natural depth to regional watertable ranges from 5 m 
to more than 20 m (Figure 7-1). 

Lake Logue is not dependent on the regional watertable and is unlikely to be affected by the proposed pit 
dewatering. The south east corner of the LLNR (the area most likely to be affected by drawdown [refer 
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Figure 7-5]) is dominated by heath and scrub communities of which the majority of plants have shallow 
root systems that are dependant on soil moisture from rainfall events Mattiske (2009). 

Lake Indoon is expected to be connected to groundwater however the groundwater drawdown modelling 
suggests there will be no impact at Lake Indoon from dewatering (refer Figure 7-5). Analysis of the 
vegetation at Lake Indoon has concluded that the Eucalyptus camaldulensis var. obtusa woodlands 
around Lake Indoon have already been subjected to various periods of drought and despite some stress 
in the trees have survived these periods. This suggests that there is a degree of resilience to water 
stress in the vegetation of this area (Mattiske 2009). 

The potential impact from groundwater drawdown on LLNR and LIR is also discussed in relation to them 
being potential GDE (Section 7-4). 

Clearing 

The Project footprint will be approximately 1,700 ha, of which approximately 861 ha will require clearing of 
native vegetation. None of this clearing will occur within conservation estate areas. 

Dust 

As discussed in Sections 4.14 and 8.4, air emissions (including dust) relating to the Project and the 
adjacent Coolimba Power Project have been modelled and are anticipated to be low. It is highly unlikely 
that emissions would impact vegetation. 

Dieback 

Any spread of dieback has the potential to severely impact vegetation as it can cause the death of a 
diverse range of plant species, thereby affecting the abundance, diversity, geographic distribution and 
productivity of flora. 

Weeds 

It is possible that weed species may initially inhabit the rehabilitation areas. The flora and vegetation 
survey did not identify any declared weeds in the project area, however, there is potential for seeds to be 
introduced and spread at the site via vectors such as people and machinery. Any weeds in the project 
area could transfer to conservation estate. 

Fire 

Fire has historically occurred in the region, including the project area, and affected the plant communities. 
One of the advantages of the Project is the additional resources, both human and equipment, to fight 
fires. 

7.12.3 	Management 

Impacts on the SENR and LLNR and LIR will be minimised through the implementation of management 
measures described in the draft EMP (Appendix C). The following specific steps will be followed in 
managing the impact on conservation estate: 

There will be no clearance of native vegetation within Conservation Estate. 

Clearance of native vegetation within the project area will be minimised. 

There will be no unauthorised access to Conservation Estate. 

Communication of the importance of the protection of Conservation Estate will be included in site 
induction processes. 

The risk of fire and the spread of dieback and weeds will be managed as described in Section 7.2 
and 7.4. 
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Access to all non-operational areas will be restricted and personnel shall remain on designated 
roads and tracks. 

The impact on conservation estate from the mine dewatering is expected to be negligible though 
some loss of vegetation condition and plant deaths could occur (refer Section 7.2, 7.3 and 7.4). 
Groundwater levels and vegetation condition will be monitored to identify if any changes in 
vegetation health within the nature reserves can be attributed to a lowering of groundwater levels 
from pit dewatering, and to allow development of mitigation measures where practicable. 

. 	Dust, dieback, weeds and fire risks will be managed as outlined in Sections 7.2 and 7.5. 

If adverse impacts occur due to groundwater drawdown or other factors due to the Project, CWC will 
provide an appropriate offset determined through discussion with the DEC. 

Commitment I 

CWC commits to providing an offset of 861 ha of remnant vegetation for the vegetation clearing in the 
project area. The offset will be negotiated with the DEC. 

Commitment 2 

CWC will undertake further field studies to extend vegetation surveys outside the project area and 
incorporate areas of potential impact from groundwater drawdown. 

Commitment 5 

CWC will undertake to monitor the health of the following potential GDE and report the monitored health 
and the monitored groundwater levels surrounding each of the GDE to the DEC on an annual basis. 
Further, CWC will discuss appropriate triggers with the DEC to identify when contingency measures 
(based on the health of the GDE) are required. 

Lake lndoon - monitor ground water levels to determine if any groundwater drawdown; 

Bindoon and Erindoon Creeks - monitor water flow and water quality; 

Lake Logue Nature Reserve - monitor health of vegetation and groundwater level; 

Rocky Spring TEC - monitor health of vegetation and groundwater level; and 

South Eneabba Nature Reserve (west of Brand Highway) - monitor health of vegetation and 
groundwater level. 

7.13 Biodiversity 

7.13.1 	Objectives and Standards 

The Project objective is to maintain the abundance and diversity of species, and the geographic 
distribution and productivity of local and regional biodiversity. 

Relevant legislation and standards include: 

Environment Protection and Biodiversity Conservation Act 1999; 

Environmental Protection Act 1986; 
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. 	Wildlife Consen'at ion Act 1950; and 

. 	Conseniation and Land Management Act 1984. 

7.13.2 	Definitions of Issues and Impacts 

The project area is located within the Irwin Botanical District of the South-western Botanical Province. 
The site occurs on the Eneabba Plain, which was formed during the high seas level epoch of the 
Pleistocene when mineral rich beach sands were deposited on the shoreline of the time (Beard 1990). 
Consequently, the plant communities in this area are dominated by species that are able to tolerate the 
sandy soils, and the flora in the area is dominated by taxa from the Proteaceae, Myrtaceae, 
Papilionaceae and Mimosaceae families. 

The diversity of flora and fauna within the project area is representative of the region, and no loss of 
species is anticipated. There are Priority Flora populations within the proposed Project footprint that will 
be cleared as a result of the Project, but the impact of the clearing of these species is anticipated to be 
minimal as all species are known to occur elsewhere outside the project area. 

No TECs are located within the project area. One TEC is known to occur in the general Eneabba area 
(Figure 4-12c) and is known as Community 72 Ferricrete Floristic Community (the Rocky Springs 
Ferricrete Community). This TEC is listed as Vulnerable by the DEC (2008c), but is not currently listed 
under the Commonwealth EPBC Act. This community is unlikely to be affected directly by the Project and, 
as discussed in Section 4.6, it is not considered to be groundwater dependent so it is unlikely to be 
affected indirectly by groundwater drawdown due to pit dewatering. Other species within and adjacent to 
the project area are likely to utilise groundwater when available (such as Eucalyptus camaldulensis) and 
there may be some loss of condition or possibly plant deaths where pit dewatering reduces groundwater 
levels for long periods. 

Three SRE species of conservation significance were collected during surveys of the project area, but all 
species are known to occur outside of the project area. All vertebrate fauna species are also known to 
occur outside of the project area, but may be impacted locally through factors such as clearing and 
habitat loss (see Section 7.9 for a discussion of disturbance factors). However, it is anticipated that there 
will be no significant impacts to the diversity of fauna in the Lesueur Sandplain subregion. 

The only known stygobitic taxon recorded in the project area is an undescribed bathynellid syncarid 
(Bathynellidae sp. 1). The Bathynellidae sp. is a potentially endemic species, but owing to the lack of 
knowledge of the taxonomy and distribution of bathynellids and other Syncarida, its conservational 
significance is unknown. It will be directly impacted by the Project through the excavation of the coal from 
the pit and dewatering activities, but a risk assessment by Bennelongia has concluded that the risk posed 
by the Project to the species of Bathynellidae appears to be minimal. There is strong morphological 
evidence that the species extends outside the zone of influence of the Project and it is possible the 
species has also been recorded to the north-east. 

On the basis of the above, it is considered that local biodiversity values will be lost where clearing occurs, 
but that the Project is most unlikely to result in the extinction of any species and therefore should not have 
a significant adverse impact on regional biodiversity values. 

7.13.3 	Management 

Local and regional biodiversity will be managed through the implementation of the management 
measures described in Sections 7.2 to 7.5 and 7.9 to 7.12, and in the draft EMP (Appendix C). 
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8.1 Surface Water Quality 

8.1.1 Objectives and Standards 

The Project objectives for water quality are: 

To maintain the quality of water such that existing environmental values, including ecosystem 
maintenance are protected. 

To maintain the integrity, ecological functions and environmental value of wetlands. 

Stormwater management, surface water discharges and activities that discharge to the environment are 
managed under a licence issued by the DEC under the Environmental Protection Act. CWC is committed 
to managing these aspects of surface waters to meet licence requirements and the following standards: 

DoW Water Quality Protection Guidelines (DoW 2008). 

ANZECC and ARMCANZ guidelines for the protection of marine and freshwater ecosystems 
(ANZECC 2000b). 

8.1.2 Definitions of Issues and Impacts 

There is potential for impacts to surface water quality from: 

AMD from waste rock stockpiles and coal stockpiles. AMD is considered separately in Section 8.3. 

Contamination from leaks or spills of hydrocarbons and other process consumables, including 
diesel fuel, lubricants, coolants, cleaning agents, and water treatment chemicals. 

Contamination by suspended sediment arising from rainfall run-off from surfaces (including 
hardstands, stockpiles and areas cleared of vegetation) and where drainage diversion has occurred 
particularly with regard to the potential dispersive soils that may be present. 

Changes in surface water quality may impact on sensitive receptors such as: 

Downstream vegetation and flora. 

Lake Indoon. 

8.1.3 Management 

The storage, handling and disposal of materials will comply with local and State regulations. The following 
specific management measures will be implemented. 

Sediment and Contaminant Control Measures 

Sediment settling ponds will be constructed to minimise the sediment load in surface runoff from 
mine roads, waste stockpiles, coal stockpiles, wash pads and hardstand areas. The sediment ponds 
will be designed to provide sufficient residence time to reduce the additional sediment load to 
acceptable limits. A wash-pad will be provided for washing of light vehicles and heavy equipment. 
Surface runoff that has passed through the sediment ponds will be allowed to return to the 
environment. 

Catch drains will be installed down-slope of road table drain discharges, waste stockpiles, coal 
stockpile, wash pads and hardstands and will divert runoff to the sediment ponds. 

Fuel and lubricants required for the mining operation will be stored in one central storage and 
servicing facility. Bulk fuel storage tanks and drum stores will be constructed in accordance with 
AS1 940 (The Storage and Handling of Flammable and Combustible Liquids), and DEC (2000a) for 
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above-ground storage, and will include impervious bunding and lining to prevent leakage and 
spillage from entering the environment. Other consumables will be stored in secured areas and due 
consideration will be given the quantity to be stored and the nature of the consumable so that 
appropriate storage and handling is achieved. 

A hydrocarbon recovery system will be provided to separate and store hydrocarbons recovered from 
rainfall and wash-down run-off from the re-fuelling, servicing areas and wash-pad. 

Contaminated soils will be remediated onsite if possible or otherwise disposed of in appropriately 
licensed landfills. Bioremediation of contaminated soils would be undertaken in accordance with the 
Contaminated Sites Management Series - Bioremediation of Hydrocarbon-Contaminated Soils in 
Western Australia (DEC 2004c). 

Surface water management measures are described in the Surface Water Management Plan, which 
is part of the draft EMP (Appendix C). 

82 Groundwater Water Quality 

8.2.1 Objectives and Standards 

The Project objectives for water quality are: 

To maintain the quality of water such that existing environmental values, including ecosystem 
maintenance are protected. 

To maintain the integrity, ecological functions and environmental value of wetlands. 

Applicable guidelines and standards include: 

Rights in Water and Irrigation Act 1914. 

Water and Rivers Commission Act 1997. 

Water and Rivers Commission, Environmental Water Provisions Policy for Western Australia: 
Statewide Policy No. 5. (Water and Rivers Commission 2000). 

ANZMEC and MCA (2000) Strategic Framework for Mine Closure. 

Management of the quantity aspects of groundwater are dealt with in Section 7.8. 

8.2.2 Definitions of Issues and Impacts 

There is potential for impact to groundwater quality through the following: 

Contamination by leachate from mine waste rock backfill, and associated co-disposal of fly ash and 
saline solids. 

Contamination by leakage from process water storage dams, including the raw water storage dam, 
sediment control dams and other surface water run-off infrastructure. 

AMD from waste rock backfill, waste rock stockpiles, and coal stockpiles. AMD is considered 
separately in Section 8.3. 

Contamination from leaks or spills of hydrocarbons and other process consumables, including 
diesel fuel, lubricants, coolants, cleaning agents, and water treatment chemicals. 

Changes in groundwater quality may impact on sensitive receptors that use the groundwater such as: 

Downstream vegetation and flora. 
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Agricultural and other groundwater bore users. 

Leaching of Mine Waste Rock Backfill, Ash and Saline Solids 

The mine waste rock, ash and saline solids may potentially contaminate groundwater or surface water by 
releasing soluble salts and metals by leaching. The leaching agents are rainfall and surface water which 
may infiltrate above ground waste dumps, mine backfill, and ash/saline residue impoundments, or 
groundwater which may also infiltrate above ground structures, but more likely mine backfill. The 
groundwater will generally contain background levels of soluble salts and metals, and the leachate will 
cause increases or decreases in the concentration of specific salts and metals in downstream flows, 
depending on the initial concentrations in the leaching agent, and the concentrations of soluble 
components in the mine backfill, ash or saline residue. 

Background to Choice of Disposal Method 

CWC has considered a number of options for disposal of the major solid waste streams from the Project 
and the related Coolimba Power project (Aviva/URS 2009). These waste streams have chemical 
characteristics which pose issues for disposal, mainly arising from the potential for leachates to pollute 
groundwater and surface water depending on the form of disposal. The pollutants are the soluble salts 
and metals which have potential to adversely impact aquatic ecosystems and soils. Details of the salts 
and metals, and the concentrations that are likely to be generated, are available in Terranus (2008), and 
URS (2009b). 

The options considered, and significant characteristics of each waste stream are as follows: 

Mine Waste Rock (up to 516 Mbcm over the mine life, equivalent to 31 Mtpa) 

. 	Back-fill to the mine void 

. 	Above surface dumps 

Leachate is expected to be pH neutral, moderately saline, with very low/undetectable metal content. 

Power Station Ash (up to 0.82 Mtpa), 

. 	Backfill to the mine void 

. 	Above surface or sub-surface cells (above water tables) 

Leachate is expected to be pH neutral to slightly alkaline, low nutrient content and low salinity with low 
metal content 

Saline residue (up to 0.08 Mt every 4 years) 

. 	Backfill to the mine void 

. 	Sub-surface cells (above watertables) 

. 	Ocean outfall 

Leachate is expected to be pH neutral, hyper-saline (up to 320,000 ppm TDS), NaCI type, very low 
nutrient content and very low metal content. 

Discussion, Advantages and Disadvantages of the Disposal Options 

Backfilling to the mine void is the most obviously attractive repository for these waste streams because it 
has least impact on land requirements, largely returns the mine footprint to a useful landform, is 
economical, and returns the waste streams to where they came from. 

Disposal to above surface or near surface cells is a common practice, often used where disposal below 
the watertable is environmentally undesirable, but requires expensive preparation, is usually high cost, 
and generally carries higher levels of environmental risk after mine closure. 
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Disposal of saline residues to ocean outfalls is commonly practised, often very convenient where facilities 
are near suitable marine environments, often inexpensive, and carries minimal post mine closure 
environmental risk. 

CWC considered these options and determined that disposal to mine backfill was the preferred option if 
environmental impacts could be demonstrated to be low. 

Disposal of Mine Waste Rock to Backfill 

The ability to backfill the pit requires that a void must be created so that mining and backfilling can occur 
simultaneously, because it is clearly not economical to mine waste rock to a temporary location and then 
re-handle it to backfill the void. Consequently, CWC will construct a waste dump in a mine development 
phase. After that, waste rock will be directly backfilled, and a final void will remain at the north end of the 
mine. The waste dump will remain after mine closure. 

After mine closure, the water table will recover to near original levels, so waste rock backfill will become 
partially inundated and susceptible to leaching by groundwater. The waste rock backfill above the water 
table will also be susceptible to leaching by rainfall infiltration. 

Groundwater and rainfall will accumulate in the final void to form a lake. 

URS has undertaken an assessment to determine the impacts on ground water quality of waste rock 
backfill and co-disposal of ash and saline residue. (Appendix U). 

A solute transport model was used to predict water levels and water quality changes during mining and 
after closure. The model considers baseline groundwater levels and quality and any changes as a result 
of backfilling waste rock, co-disposal of ash and saline residue, and mine de-watering. 

Co-disposal of ash was considered independently of co-disposal of saline residue, as the issues and 
potential impacts have potential to be different. 

Backfillinq the Mine Void with Mine Waste Rock 

Mine waste rock leachate is expected to have a neutral pH,and contain low/moderate levels of dissolved 
salts and negligible levels of dissolved metals (Terrannus, 2008). Consequently leaching of mine waste 
rock backfill by groundwater and by rainfall infiltration is expected to have negligible impact on 
groundwater quality (URS, 2008) 

Co-disposal of Mine Waste Rock and Power Station Ash 

The solute modelling findings include: 

Solute plumes remain primarily within the Cattamarra Coal Measures and remained very close to the 
backfilled mine void. 

Substantial solute dilution occurred upon entry to the watertable. 

Groundwater levels locally will recover after mine closure to within about 4 m of pre-mining levels. 

A lake will form in the final void and will capture salt and metals in the residual plume and salt and 
metals in the local groundwater flow. 

The concentration of salts and metals in the final void lake will increase as a result of evaporation 
reaching hyper-saline (>100,000ppm TDS) levels after 500 years beyond mine closure. 

Modelling did not take into account geochemical processes such as reactions and absorption. These 
geochemical processes commonly occur to metals in groundwater flows and usually result in reducing 
metal concentrations in residual solute plumes. Consequently the modelling presents a worst case 
scenario. 
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Salt concentrations in the ash leachate are expected to be low. The pH of leachate is expected to be in a 
range 7 to 8. Metals concentrations in the ash leachate are below detection limits except for Al, As, B, Cr, 
Cu, Mo, and Zn. (Terranus, 2008). 

After ash co-disposal, salt and metal concentrations in local groundwater are expected to remain within 
ANZECC (2000a, 2000b) guideline values for marine quality water, but may exceed the 90% and 95% 
trigger values for freshwater aquatic ecosystem protection and also livestock drinking water guidelines. 
The metals that may exceed these guidelines are Al, As, B, Cr, Mo, and Zn. (URS, 2008). 

Given that the groundwater affected by the small increases in some salt and metal concentrations is 
unlikely to be exposed to downstream ecosystems, or abstracted by potential users, and that dilution 
effects are likely to make the increases in salt and metal concentrations insignificant, it is expected that 
co-disposal of ash in mine backfill will not adversely impact groundwater quality. 

The solute transport model simulation (URS, 2008) presents a worst case scenario. The simulation 
indicates that leaching and solute dilution would be greatest immediately following disposal of ash to the 
pit. Over time, the concentration of the leached solution was predicted to continue to dilute. 

Co-disposal of Mine Waste Rock and Power Station Saline Residue 

URS (2009b) prepared a 30-year simulation of the salt co-disposal which showed that the mined area and 
the final void would operate as a local sink with an initial strong dilution effect on the hypersaline residue. 
URS (2009b) also produced a 500-year post mining simulation which showed that the saline residue 
leachate plume is predominantly located in the mined area and moves towards the final void and that the 
final void has capacity to contain all of the salt from the saline residue co-disposal. URS (2009b) advise 
that the initial solute modelling of saline residue co-disposal did not accommodate thermal gradient 
effects or density effects, both of which are thought to be potential influences on the behaviour of the 
hyper-saline plumes that would initiate from bulk disposal of saline residue in mine backfill where it would 
be exposed to the recovering groundwater table after mine closure. Therefore, the findings of the 
modelling are considered to be preliminary. 

Consequently, CWC intends to conduct further modelling to include thermal gradient effects, plume 
density effects, and more precise final pit void geometry to confirm the effects of saline residue co-
disposal. While it is anticipated that co-disposal of saline residue with mine backfill below the final 
watertable will prove the best solution with minimal environmental impact, the downstream effects of co-
disposal of saline residue in mine backfill below the watertable are not able to be confidently predicted at 
this time. 

Until that uncertainty is resolved, CWC proposes to dispose of saline residue above the water table in 
cells in mine backfill. If co-disposal with waste rock below the water table proves environmentally sound, 
CWC will adopt that course. Co-disposal of salt residue will not be required for up to four years after 
commencement of operations. 

Consequently, this PER seeks approval for disposal of saline residue in cells in mine backfill above the 
water table, and conditional approval for co-disposal of saline residue in mine backfill below the 
watertable. 

CWC will also assess the opportunity for disposal of saline residue to the ocean which is 25 km to the 
west of the project area at the nearest point. If this option proves attractive CWC recognises that an 
additional environmental assessment would be required. 
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Contamination by Leakage from Process Water Dams 

There is potential for groundwater contamination by water leaking from water storages including the raw 
water dam, sediment control dams and any other surface water control infrastructure. In these cases the 
dams and associated collection drains will be lined with an impervious lining. 

In the case of major water storages such as the raw water dam the lining will be HDPE. 

For other dams and collection drains, where retention time will be minimal, the lining will be in the form of 
clayey gravels compacted to achieve less than 1 08  m/s permeability. 

Monitoring bores will be provided to detect leakage from potentially contaminating storages. 

Contamination by Leaks or Spills of Hydrocarbons and Other Products to Groundwater 

The potential for contamination through spills or leaks is small if hydrocarbons and process chemicals are 
transported and stored correctly. Management measures as described in Section 8.2.3 are expected to 
be highly effective in minimising risk of contaminating groundwater. 

The potential for impact from disposal of fly ash and saline solids from the Coolimba Power Station 
evaporation ponds to the CWC pit and leaching to groundwater is discussed above. 

8.2.3 Management 

The storage, handling and disposal of materials will comply with local and State regulations. The following 
specific management measures will be implemented: 

Leaching of Mine Waste Rock Backfill, Ash and Saline Solids Control Measures 

The method of disposal of the mine waste rock, and ash is described in detail in Section 3.4.4. 
Overall, the objectives are to identify and place potentially acid forming (PAF) materials, including 
mine waste rock, potential coal reject, and ash in locations that exclude oxygen or water or both. In 
summary, PAF materials co-disposed with mine waste rock to the surface waste dump will be 
encapsulated in non acid forming (NAF) materials to exclude water primarily and oxygen. PAF 
materials co-disposed with mine waste rock to the mine void will be placed well below the pre-mining 
water-table in the lower levels of the mine void to exclude oxygen by initially covering them with NAF 
materials, and as the watertable recovers, with groundwater. 

Saline solids will be placed in cells in mine backfill maintained at the southern end of the mine where 
the groundwater table is sufficiently deep to allow burial well below the planned rehabilitated surface 
and above the watertable which recovers after mining. 

CWC will conduct further studies to confirm the characteristics and behaviour of leachate arising from 
waste rock and co-disposal of ash and saline residue. This will include kinetic leach testing of waste 
rock and ash, and confirming the chemistry of saline residue, and development of methods to reliably 
and economically categorise waste streams in terms of their capacity for generating AMD, increased 
salinity and metal concentration. 

CWC will conduct further solute transport modelling to include thermal gradient effects, plume density 
effects, and more precise final pit void geometry to confirm the effects of saline residue co-disposal in 
mine backfill. 

CWC will implement groundwater quality monitoring as part of the draft EMP (Appendix C) and will 
establish water quality criteria for major groundwater users in the area in consultation with the DEC 
and DoW. 
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Water Leakage Control Measures 

Storage dams and collection drains will be lined to achieve less than 10.8  m/s surface lining 
permeability. 

Monitoring bores will be provided at water storages having potential to contaminate groundwater. 
These measures will be outlined in the Groundwater Management Plan part of the draft 
Environmental Management Plan. 

Hydrocarbon and Process Chemical Contaminant Control Measures 

Fuel and lubricants required for the mining operation will be stored in one central storage and 
servicing facility. Bulk fuel storage tanks and drum stores will be constructed in accordance with AS 
1940-2004 (Storage and Handling of flammable and combustible liquids) and DEC (2000a) 
guidelines for above-ground storage, and will include impervious bunding and lining to prevent 
leakage and spillage from entering the environment, Other consumables will be stored in secured 
areas and due consideration will be given the quantity to be stored and the nature of the consumable 
so that appropriate storage and handling is achieved. 

A hydrocarbon recovery system will be provided to separate and store hydrocarbons recovered from 
rainfall and wash-down run-off from the re-fuelling, servicing areas and wash-pad. 

Any spills or leakage will be cleaned up with the contaminated soil and recovery agents placed in a 
bio-remediation facility which will be maintained for that purpose. All spill and leakage incidents will 
be reported and investigated so that management measures can be assessed and modified if 
necessary. 

Contaminated soils will be bio-remediated onsite if possible or otherwise disposed of in appropriately 
licensed landfills. Bioremediation of contaminated soils would be undertaken in accordance with the 
Contaminated Sites Management Series Bioremediation of Hydrocarbon-Contaminated Soils in 
Western Australia (DEC, 2004c). 

Procedures for reporting, clean up and remediation will be developed as part of the draft 
Environmental Management Plan. 

8.3 	Acid Mine Drainage 

8.3.1 	Objectives and Standards 

The objectives for the Project in regard to AMD are to: 

Contain and isolate acid forming waste from groundwater and surface water, and implement 
treatment and/or collection methods that do not result in long term impacts on the surrounding 
environment. 

Identify potentially acid generating material and selectively handle and store this material so that 
leachate generated is minimised and contained. 

The relevant guidelines include: 

ANZMEC and MCA (2000) Strategic Framework for Mine Closure. 

Managing Acid and Metalliferous Drainage Handbook (DITR 2007). 

8.3.2 	Definition of Issues and Impacts 

The key issue in regard to AMD is environmental contamination as a result of acid formation by materials 
which are susceptible to oxidation and leaching. 
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The capacity of materials to produce acid leachate usually depends on the availability of oxidisable 
sulphur, oxygen and water. These factors are present in the CWC deposit, with some materials 
containing low to moderate levels of oxidisable sulphur, the coal is below the water table (as is usual for 
coal deposits), and oxygen is available from the atmosphere. Mining will expose the coal to the 
atmosphere (air), and disposal of waste rock and ash will expose disturbed materials to water and air. 
The water can be in the form of groundwater and/or rainwater both of which can infiltrate waste dumps, 
backfill and stockpiles. 

Strategies for preventing acid mine leachate include: 

Managing placement of materials to exclude oxygen. 

Managing placement of materials to exclude water. 

Managing any leachate produced. 

These measures are discussed below. 

As discussed in Section 4.2.3, Terrenus conducted geochemical characterisation and assessments of 
waste rock materials, potential coal reject material and coal combustion ash. 

For the purpose of evaluating the acid generation capacity of waste overburden and ash materials, 
Terranus classified the materials in accordance with industry practice. The classifications are NAF (non 
acid forming), UC-NAF (uncertain non acid forming), UC-PAF (uncertain potentially acid forming, PAF-LC 
(potentially acid forming low capacity), PAF (potentially acid forming), and 'other/uncertain'. The 
classification criteria can be found in Appendix D. 

The key potential impacts of AMD include the following: 

Contamination of soil, surface water and groundwater; 

Disturbance and adverse impacts to flora, vegetation and fauna; and 

Adverse impacts to revegetation and rehabilitation activities. 

Contamination could potentially occur through: 

The handling and transport of PAF materials; 

The storage of PAF materials; and 

Poor leachate and stormwater management. 

The issues and potential impacts are summarised below. 

Waste Rock Materials 

Waste rock will be transported within the minesite by truck or conveyor. In either case, loss by spillage or 
as dust is expected to be minimal and not an issue associated with AMD. 

The potential for AMD arises overwhelmingly from storage and exposure of the waste to moisture and 
oxygen after placement. 

Potential impacts also arise from poor leachate management, including rainfall and stormwater infiltration 
and runoff. 

Terranus found that over 80% of waste rock may be classified NAF, and a further 8% UC-NAF. These 
materials are unlikely to generate acid when placed in waste dumps or as backfill, regardless of the 
presence of water or oxygen. The remaining approximately 10% of materials may be classified as PAF 
and PAF-LC, requiring that consideration needs to be given to how and where they are placed if their acid 
generating potential is to be negated. 
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Consequently, until further studies indicate otherwise, CWC will direct PAF and PAF-LC waste materials 
to locations such that water or oxygen or both are excluded or minimised. 

During mine development, before backfihling can be undertaken, waste rock will be placed in the initial 
waste rock dump for permanent storage. Approximately 60% of the material will be oxidised sands, silts 
clays, and weathered rock from above the water table. These materials have been found to be exclusively 
NAF. This material, and any other material characterised as NAF mined from below the water table, will 
be used to form an outer perimeter, floor and roof capping of the waste dump. 

The remaining materials, which will include PAF materials with varying capacity to form acid under certain 
conditions, will be spread in layers inside the dump perimeter. The objective will be to prevent PAF 
materials from coming in contact with groundwater or infiltrating rainwater, to contain them to minimise 
exposure to oxygen and to dilute them with available NAF materials. A capping of compacted NAF 
material will be placed over the encapsulated PAF materials, and a further un-compacted NAF material 
layer will be placed to form a growth medium for establishment of protective vegetation. 

After mine development, from the commencement of steady-state mining operations, backfilling will 
commence. PAF materials not able to be despatched as coal (for combustion), will be placed in the lower 
levels of the mine, well below the level that the watertable is expected to recover to after mining. The 
objective will be to exclude oxygen by initially covering the material with NAF waste rock, and allowing the 
water table to recover so that all PAF materials are returned to well below water, from where they 
originally came. 

Potential Coal Rejects 

Terranus has sampled and tested material described as 'potential coal reject' which attracts a PAF 
classification arising from its higher total oxidisable sulphur (TOS) content and other factors. 

This term describes material that would be rejected as waste in a coal washery and would need 
consideration regarding disposal on account of its PAF classification. Typically it consists of a mixture of 
carbonaceous material and waste rock and results from the washing of coal plant feed whereby a mixture 
of coal and rock is processed with water to separate the coal from the rock. The reject contains some coal 
and fine carbonaceous material adherent to rock particles. 

CWC does not intend to wash coal, so material described as 'potential coal reject' will be despatched as 
coal for combustion, or despatched as waste. Sources of potential coal reject include material adjacent to 
the coal seam (roof and floor), and minor coal seams generally too thin to be mined economically. 

Recognising the PAF nature of this material, CWC intends to despatch as much of this material as 
economically feasible to coal feed such that it is combusted in the Power Station furnaces, eliminating the 
potential for acid generation. This opportunity arises from the choice of boiler furnace. 

The Coolimba Power Project has selected a circular fluidised bed (CFB) furnace. This type of furnace is 
able to accept a wide range of feed size and ash content without compromising efficiency, and allows 
greater flexibility in management of gaseous emissions. Consequently there is an opportunity to include 
high ash feed which would otherwise require disposal as a high PAF reject. 

Any potential reject material not despatched as coal feed will be despatched as PAF waste and managed 
in the same way as PAF waste. 

Coal Combustion Ash 

Coal combustion ash will be transported from the Coolimba Power Station to the mine by truck for 
disposal in the backfill. The high ash content of coal feed, approximately 23%, and inclusion of limesand 
feed with coal to minimise gaseous sulphur emissions, requires annual disposal of approximately 
820,000t of ash. This would require very large ash dams if ash was disposed of in this way. 
Consequently, CWC proposes to co-dispose ash with mine backfill. 

The potential for AMD arises from the storage of the ash and exposure to moisture and oxygen after 
placement. 
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The ash waste samples tested by Terrenus were obtained from pilot scale testwork. Three ash samples 
were tested; fly-ash, bottom ash, and a 4:1, fly and bottom ash composite. The composite sample 
proportion is typical of coal fired furnaces worldwide. The ash from full scale operations may have 
different geochemical characteristics so the interpretation of results and recommendations by Terranus 
are indicative, and will need to be confirmed during early stages of full scale Power Station operation. 

The total sulphur concentration of each of the three samples tested is approximately 0.25%, however 
approximately 80% of the total sulphur is present as sulphate, leaving a total oxidisable sulphur (TOS) 
concentration of less than 0.1%. The samples also have negative net acid producing potential (NAPP) 
and net acid generation pH (NAG pH) greater than pH 4.5, so all ash samples have been classified as 
NAF. 

Consequently, coal combustion ash is unlikely to be a contributor to AMD. It is expected to be mildly 
alkaline and contain free lime so when incorporated into backfill it is likely to decrease the risk of acid 
mine leachate from other materials. 

There is also potential for AMD to form in accumulations of dust. The ash will be moisture conditioned 
and loading and transfer points will be covered and equipped with sprays and dust collection equipment. 
The ash will be dumped immediately under advancing mine faces to minimise its potential to contribute to 
dust. 

Consequently the potential for dust to accumulate in places where acid leachate could form will be 
limited, and any that does accumulate is most likely to be in hardstand areas where run-off control 
measures are in place. 

Coal 

Coal will be mined and transported by truck to raw coal stockpiles, and then crushed and stored in a coal 
product stockpile. A number of small raw coal stockpiles will be established at the perimeter of the pit, 
total capacity up to 20,000t, and at the ROM coal pad, total capacity up to 20,000t ahead of the crushing 
plant. A large coal product stockpile, capacity up to 400,000t, will be established near the Coolimba 
Power Station. 

There is potential for AMD to develop in these stockpiles because of the higher oxidisable sulphur content 
of the coal, and consequently its PAF classification. Acid leachate formation will arise from water as 
rainfall or stormwater entering the stockpiles and being available to oxidise sulphur, and mobilise any acid 
formed. Run-off or seepage is likely to be weakly acidic. 

There is limited potential for AMD arising from exposure of coal dust and spillage from handling 
operations including transport. The coal will have moisture content in excess of 20% when mined, so 
dusting in the earlier stages of handling and transport is unlikely. Coal stockpiles will be sprayed with 
water to prevent dusting in adverse conditions. 

8.3.3 	Management 

PAF materials will be managed on an ongoing basis, taking into consideration their potential risk to the 
environment. 	Management measures will be applied in accordance with the Geochemical 
Characterisation Management Programme within the Draft EMP (Appendix C), including: 

Waste Rock Materials 

Any PAF waste rock directed to the surface waste dump will be encapsulated within NAF waste to 
minimise exposure to water and oxygen. 

Otherwise, PAF waste rock will be directed to mine backfill and buried at a low level in the mine void 
backfill, then covered by NAF overburden to exclude oxygen. The low level location will ensure that 
the PAF materials are well covered by the water table as it recovers after mining passes. This will 
further reduce exposure to oxygen. 
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Waste rock characterisation studies will be extended to include a wider sampling of the proposed 
mining area and confirmation of the potential for acid generation of waste materials. 

Surface run-off and groundwater monitoring programs will include targeting potential AMD from the 
initial waste dump, and from mine backfill. 

The initial waste dump design will include features to prevent water infiltrating encapsulated PAF 
materials, including compacted cell floor, walls and roof, shaping of the top surface to encourage 
run-off, and establishment of vegetation to prevent erosion, and to utilise any rainwater infiltration. 
Surface water will directed away from the base of the dump to prevent water infiltrating along the 
base surface of the dump. 

Potential Coal Rejects 

Coal testing will be conducted to confirm coal characteristics and assist with development of 
management strategies including directing as much potential coal reject material to the combustion 
process as possible. 

Any potential reject material not despatched as coal feed will be despatched as PAF waste and 
managed in the same way as PAF waste. 

Coal Combustion Ash 

Any coal ash requiring disposal before backfilling can commence will be placed in the surface waste 
dump and managed in the same way as PAF waste rock. Otherwise, coal combustion ash will be buried 
in the pit with waste rock to avoid problems associated with large ash dams. It is not expected to 
contribute to potential AMD. 

Coal combustion ash will be moisture conditioned and transported to the mine by truck to minimise 
handling and potential for dust generation. 

Coal combustion ash will be tested on an ongoing basis, to confirm its geochemical characteristics. 

Groundwater monitoring and reporting will be undertaken in accordance with the Water Management 
Plan to detect any changes in groundwater quality. 

Coal 

Coal stockpile bases will be shaped and compacted to allow any seepage generated to escape to 
collection drains and impoundments. 

Coal stockpile surfaces will be shaped and compacted to minimise water infiltration and erosion, and 
maximise the rate of rainfall run-off. 

Coal handling plant and equipment will be designed minimise fugitive coal dust, including use of 
covered conveyors and transfer points, moisture conditioning systems, and clean-up systems. 

Coal inventory management strategies will be developed to minimise degradation of coal held in 
stockpile, including for example, FIFO management, and reactive management of degraded coal. 

Run-off and seepage will be sampled regularly and opportunistically to assist development of 
mitigation strategies and identify problems early. 

Coal testing will be conducted to confirm coal characteristics and assist with development of 
management strategies. 
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Commitment 10 

CWC will conduct further testing program to confirm the AMD potential of waste rock, coal and coal reject 
materials and combustion ash material and further refine the development of management strategies to 
address any potential impacts if required. 

8.4 Air Quality 

This section includes the findings of the air quality assessment undertaken by Katestone Environmental 
Pty Ltd (Appendix Q). The assessment includes a dust modelling assessment for dust generated at the 
site and its impact on identified receptors in the surrounding area. 

8.4.1 Objectives and Standards 

The objective of the air quality assessment and proposed management activities is to ensure that dust 
generated by the Central West Coal Project does not adversely affect environmental values or the health, 
welfare and amenity of people and land users. 

Air quality in WA is assessed according to standards specified by the National Environment Protection 
Measure (Ambient Air Quality) (NEPM [Air]) through the National Environment Protection Council 
(Western Australia) Act 1996. Compliance with the NEPM (Air) standard for particulates primarily applies 
to particulate matter with an aerodynamic diameter less than 10pm (PM10) and is based on international 
studies and guidelines published by the WHO. 

The WHO suggests that PM10  be used as an indicator of the level of particulate matter in the atmosphere 
because there is more extensive measurement data throughout the world than any other indicator of 
particulate matter. However, the PM10  measurement is based on epidemiological studies in conjunction 
with PM25  measurements. 

For the purpose of this assessment and for management planning purposes the NEPM (Air) standard is 
applied to the Project. 

A summary of the NEPM (Air) standards is presented in Table 8-1. The maximum concentration in the 
NEPM (Air) standard has been applied to all sensitive locations in the vicinity of the mine. 

Table 8-1 	Summary of Ambient Air Quality Concentrations Stated in the NEPM (Air) 
Standard 

Pollutant Averaging Period NEPM(Air) NEPM(Air) Goal--Maximum 
standard allowable exceedences 
Maximum 

Concentration 

PM10 24-hour 50 pg/m3  5 days per year 

Source: Katestone (2009) 

Other criteria on particulate matter applicable in Western Australia are the Environmental Protection 
(Kwinana) (Atmospheric Waste) Policy 1992 (WA DEC), the USEPA air quality guideline and the NSW 
Department of Environment and Climate Change (NSW DECC) guideline (Table 8-2). 
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Table 8-2 	Other Relevant Air Quality Criteria 

Particle Size Averaging 
Period 

Air Quality 
Guideline 

Reference 

PMo 24 hour 150 pg/rn3  USEPA 

Annual 30 pg/rn3  NSW DECC 

Total Suspended 
Particulates (TSP) 

24 hour 90 pg/rn3  WA DEC 

Annual 90 pg/rn3  NSW DECC 

Dust Deposition 
Rate 

Annual 2 g/m2/rnonth (a) 

2 4 g/m /rnonth (b) 

NSW DECC 

Note a maximum increase in deposited dust level 
b maximum total deposited dust level 

Source: Katestone (2009) 

8.4.2 Definitions of Issues and Impacts 

The introduction of a coal mine to the site will increase the levels of ambient dust compared to existing 
concentrations. The life of the mine is 30 years, during which the mine will advance at approximately 
400 m per year. This advancement means that the effects on sensitive receptors to dust such as 
residential properties will change throughout the life of the project. The assessment has therefore been 
split into three scenarios. These comprise, the early mine life (southern end of the pit), mid mine life 
(middle of the pit's proposed length) and late mine life (northern most point of pit). Figure 8-1a shows the 
locations of the different dust generation scenarios. 

The assessment examines the effect of dust through dispersion modelling to examine any likely effect on 
receptors indentified in the study area. The receptors, which include residences and also surrounding 
vegetation are presented on Figure 8-1a and are included in Table 8-3. 

Table 8-3 	Key Sensitive Receptors to Changes in Air Quality 

Receptor Description of Receptor and Distance and 
Direction from CWC 

Vegetation Refer below 

Ri Residential Receptor (5.1 km N) 

R2 Residential Receptor (3.3 km W) 

R3 Residential Receptor (5.0 km W) 

R4 Residential Receptor (10.0 km SE) 

R5 Residential Receptor (3.9 km SW) 

R6 Residential Receptor (1.8 km SW) 

R7 Residential Receptor (1.4 km W) 

R8 Residential Receptor (4.9 km SW) 

R9 Residential Receptor (5.8 km 5) 

RiO Residential Receptor (9.1 km 5) 

Eneabba Residential Receptors (8.2 km NNE) 

Source: Katestone (2009) 
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Sensitive receptors also include adjacent vegetation including native vegetation in the adjacent South 
Eneabba and Lake Logue Nature Reserves, Proximity of mining operations to these varies over the mine 
life, but in the worst case scenarios, is less than 1km. 

Construction 

The progressive stages of the mining operation are the most dust intensive. However, construction 
activities also are a source of dust. During the construction phase, activities include vegetation 
clearance, topsoil removal and storage, and earthworks. It also includes civil works, including temporary 
and permanent drainage works, structure and plant erection and installation, commissioning and testing 
of plant and equipment. 

Infrastructure that will be installed during the construction phase or at some time during the mining 
operations includes haul roads, light and heavy vehicle internal roads, main gate and security building, 
mine infrastructure area telecommunications, water supply and management facilities including raw water 
supply and storage. 

Mining Operations 

Mining activities include the excavation, loading, reworking, transporting and stockpiling of waste rock and 
coal. The impact of wind erosion has been accounted for in relation to disturbed areas prior to 
rehabilitation and those areas that are undergoing rehabilitation. All relevant sources of fugitive dust 
emissions have been accounted for in the development of the dispersion model results. Modelling was 
conducted to depict three scenarios, comprising three stages of mining. 

The following sections present the potential impacts due to dust for the three modelling scenarios. 

Scenario I 

In this scenario, mining occurs at the southern end of the coal reserve. The maximum 24-hour average 
and annual average ground-level concentrations of PMio and total suspended particulates (TSP) that are 
predicted to occur at the location of the sensitive receptors are presented in Table 8-4 and Figure 8-1b. 

Table 8-4 	Scenario I Predicted 24-hour average and annual average ground-level 
concentrations of PM10  and TSP 

Receptor Predicted Ground-level Concentrations 

Maximum 24-hour 
average PM10  (pg/rn3 ) 

Annual average 
PM10  (pg/rn3 ) 

Maximum 24-hour 
average TSP (pg/rn3 ) 

Annual average TSP 
(pg/rn3 ) 

Ri 7.2 0.6 8.9 0.8 

R2 7.5 0.5 12.0 1.4 

R3 5.5 0.6 8.2 0.9 

R4 8.5 0.3 9.1 0.3 

R5 27.4 2.2 33.4 3.1 

R6 44.6 4.6 55.0 7.2 

R7 29.8 4.1 36.2 7.2 

R8 36.6 1.1 37.8 1.3 

R9 27.5 0.7 29.4 0.8 

RiO 7.9 0.2 8.0 0.3 

Eneabba 7.6 0.3 8.5 0.4 

Standard! 
guideline 

50 30 90 90 

Source: Katestone (2009) 
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The results indicate compliance with all guidelines as the modelled levels are all well below those set out 
in the criteria. 

Scenario 2 

In this scenario, mining occurs towards the north of the coal reserve. The maximum 24-hour average and 
annual average ground-level concentrations of PMio and TSP that are predicted to occur at the location of 
the sensitive receptors are presented in Table 8-5 and Figure 8-1c. 

Table 8-5 	Scenario 2 Predicted 24-hour average and annual average ground-level 
concentrations of PM10  and TSP 

Receptor Predicted Ground-level Concentrations 

Maximum 24-hour 
average PM10 (pg/rn3 ) 

Annual average PM10 

(pg/rn3 ) 
Maximum 24-hour 

average TSP (pg/rn3) 
Annual average TSP 

(pg/m3) 

Ri 11.8 1.2 13.5 1.5 

R2 21.4 2.1 22.4 2.9 

R3 8.8 1.2 10.2 1.6 

R4 2.9 0.1 2.9 0.2 

R5 23.2 1.1 23.4 1.2 

R6 38.7 2.2 39.8 2.5 

R7 1 	53.1 3.1 58.6 3.9 

R8 9.3 0.4 9.4 0.5 

R9 8.8 0.3 9.0 0.3 

RiO 5.5 0.1 5.5 0.1 

Eneabba 10.8 0.4 10.9 0.5 

Standard! 50 
guideline  

30 90 90 

Source: Katestone (2009) 

The results indicate compliance with all criteria with one exception. That is the maximum 24-hour average 
PMioat R7 located approx 1.4 km west of the ROM Pad, where 53.1 ug/m3 is predicted. 

Scenario 3 

In this scenario, mining occurs at the northern end of the coal reserve. The maximum 24-hour average 
and annual average ground-level concentrations of PM10  and TSP that are predicted to occur at the 
location of the sensitive receptors are presented in Table 8.6 and Figure 8-1d. 
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Table 8-6 	Scenario 3 Predicted 24-hour average and annual average ground-level 
concentrations of PM10 and TSP 

Receptor Predicted Ground-level Concentrations 

Maximum 24-hour 
average PM10  (pg/rn3) 

Annual average PM10  
(pg/rn3 ) 

Maximum 24-hour 
average TSP (pg/rn) 

Annual average TSP 
(pg/rn3) 

Ri 15.1 1.9 21.1 2.4 

R2 23.0 3.0 27.3 4.4 

R3 15.0 1.6 16.9 2.3 

R4 2.9 0.2 2.9 0.2 

R5 23.2 1.1 23.5 1.3 

R6 38.7 2.2 39.9 2.6 

R7 53.2 3.2 58.8 3.9 

R8 9.7 0.5 9.8 0.5 

R9 8.8 0.3 9.0 0.3 

RiO 5.5 0.1 5.5 0.1 

Eneabba 10.0 0.6 10.6 0.7 

Standard! 50 
guideline  

30 90 90 

Source: Katestone (2009) 

The results indicated compliance with all guidelines with one exception. That is the maximum 24-hour 
average PM10  at R7 located approx 1.4 km west of the ROM Pad, where 53.2 pg/rn3  is predicted. 

Cumulative Impacts with Proposed Coolimba Power Station and Other Sources 

Potential air quality impacts from the proposed Coolimba Power Station have been assessed in a 
separate study by Katestone Environmental (2009). 

Particulate matter is the only common air pollutant that is likely to have a cumulative impact with the mine. 

The power station will use particulate controls that will result in all particulate matter that is emitted being 
less than 10 pm in diameter. Ground-level concentrations of PM10  due to the coal fired power station were 
quantified assuming the plant was operating at 100% capacity. The results show that the maximum 24-
hour average ground-level concentration of PM10  predicted to occur in the modelling domain is 4 pg/rn3. 
The maximum at a receptor is 1.8 pg/m3. The highest annual average ground-level concentration of PM10  
predicted to occur in the modelling domain is 0.2 pg/rn3. The ground-level concentrations of PM10  due to 
the power station are very small compared to the ground-level concentrations of PM10  due to the 
proposed mine. 

Using the maximum concentrations predicted from both facilities, the increase in maximum 
concentrations of PM10  attributable to the mine alone would be at most 1.8 pg/rn3  for a 24-hour average. 
This would not result in any additional exceedances of the NEPM (Air) standard, and only a small 
increase in the absolute concentration of PM10  at any location in the modelled domain. 

There are limited data in relation to background dust concentrations at any of the sensitive receptors 
likely to be impacted by the CWC and COP combined emissions. Dust monitoring reported by Iluka 
Resources Ltd shows that 24 hour PM10  dust deposition at Eneabba in 2007 was generally lower than 30 
pg/rn3, and exceeded 50 pg/rn3  on three occasions that high regional wind speeds were recorded. 

If a similar background level (30 pg/rn3) were applied to the receptor most sensitive to the cornbined 
operations (R7dSt), average 24hr PM10  exceedances relative to the NEPM (Air) standard would occur 17 
times annually with a peak estimate of 83.2 pg/rn3, and 4 other sensitive locations would exceed the 24hr 
PM10  50 pg/rn3  NEPM (Air) standard more than 5 times annually, The 24 hr average TSP limit would be 
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exceeded at three locations. The average annual 24 hr PM10  is low, indicating a very short durations for 
the 24 hr events. The average annual TSP would remain well within standards. 

These results indicate that the most sensitive receptors are only likely to be exposed to minor to 
moderate exceedances of the average 24 hr NEPM(Air) standard (50pgIm), for short durations on a 
relatively small number of occasions which are likely to be predictable and manageable. 

Consequently that provides CWC with every opportunity to mitigate the impacts of potential dust 
deposition very effectively. 

Conclusion 

Overall, the modelling demonstrates that the combined mine and power station activity is unlikely to 
cause adverse impacts at the nearest sensitive receptors. 

Considering the low frequency of impact, the stringent application of an urban standard to crustal matter, 
the conservative nature of the emission rates and ability to manage dust generating activities, the 
cumulative impact on local air quality due to the proposed CWC Project and the Coolimba Power Project 
are expected to be low. 

8.4.3 	Management 

Management measures will be conducted in accordance with the draft Environmental Management Plan 
(Appendix C), including: 

Limiting speeds of vehicles; 

Watering and grading haul roads; 

Use of surface treatments or sealing of selected roads; 

Covering of conveyors; 

Moisture conditioning of coal and waste on conveyors as necessary; 

Progressive revegetation of disturbed areas; 

Additional dust suppression (watering) of stockpiles and backfill operations during adverse 
meteorological conditions; 

Developing a forecasting system to assist in anticipating adverse meteorological conditions that give 
rise to dust generation; 

Dust monitoring in real time at selected sensitive receptor sites, including adjacent native vegetation 
in the SENR, and the LLNR adjacent to mine operations, to confirm that the current modelling is 
conservative, and to identify potential problems; 

Developing a Trigger Action Response Plan as part of the Air Quality Management Plan. This would 
require implementation of a range of strategies including suspending certain activities, increasing 
dust suppression activity, to assisting sensitive receptors to manage effects of extreme 
meteorological conditions; and 

Applying best practice design of fixed plant with particular attention to dust suppression and capture 
in materials handling processes, including at loading, transfer and discharge points. 

8.5 Greenhouse Gas Emissions 

The Greenhouse Effect is the process by which the absorption of infrared (long wave) radiation by certain 
gases present in the atmosphere, commonly known as the greenhouse gases, will warm a planet's 
surface and lower atmosphere. Greenhouse gases of particular importance are those that are found in 
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the troposphere in substantial concentrations, and those which possess a strong radiative forcing. 
Important greenhouse gases include: 

Watervapour(H20). 

Carbon dioxide (002). 

Methane (CH4). 

Nitrous oxide (N20). 

Hydrofluorocarbons (HFC5). 

Perfluorocarbons (PFC5). 

Water vapour is the major contributor to the greenhouse effect but is not normally considered because 
fluxes are dominated by the day-to-day precipitation cycle. Carbon dioxide is the next most significant 
greenhouse gas and the major anthropogenic contribution. 

The relative importance of a greenhouse gas is measured in terms of its global warming potential (GWP), 
usually related to a GWP of 1 for 002. N20 and 002  are greenhouse gases that are associated with 
combustion activities, such as those that occur in the combustion of coal and natural gas to generate 
electricity at the Power Station. 002 tends to remain active for a lifetime of around 150 years and has a 
GWP of I on a 100 year timeframe. N20 has a lifetime of 120 years and a GWP of 310 on a 100 year 
timeframe. OH4  has a lifetime of 14.5 years and a GWP of 21 on a 100 year timeframe. Whilst N20 and 
OH4  have a greater potential to cause global warming, carbon dioxide is produced in far greater quantities 
by anthropogenic activities than N20 and OH4  and consequently, 002  is the most important greenhouse 
gas. 

Greenhouse gas emissions are reported in terms of tonnes of 002  equivalent (tCO2-e). 002  equivalents 
are calculated as the sum of the emission rate of each greenhouse gas multiplied by the global warming 
potential, as follows: 

tonnes 002-e = (tonnes CO2  x 1.0) + (tonnes OH4  x 21) + (tonnes N20 x 310). 

8.5.1 Objectives and Standards 

Kyoto Protocol and the Australian Greenhouse Gas Emissions Target 

In December 2007, the Australian government ratified the Kyoto Protocol, an international agreement 
designed to restrict the growth in the emission of greenhouse gases in developing countries to the 
quantity being emitted in 1990. This target was expected to be met over the five year period from 2008 - 
2012. 

The Kyoto Protocol was established in 1997, and to date 178 countries have ratified the agreement. 
Each developed country's target was negotiated and agreed internationally on an individual basis. 
Australia committed to monitor and report greenhouse gas emissions and has set a target level for 
emissions of 108% of the emissions for 1990. 

The Australian Greenhouse Office (AGO) is a part of the Commonwealth Department of Olimate Change. 
The AGO monitors and compiles databases on anthropogenic activities that produce greenhouse gases 
in Australia. The AGO has published greenhouse gas emission factors for a range of anthropogenic 
activities. The AGO methodology for calculating greenhouse gas emissions is published in the National 
Greenhouse Accounts (NGA) Factors workbook (AGO, 2008) and is based on Australian data. This 
workbook is updated regularly to reflect current compositions in fuel mixes and evolving information on 
emission sources. The most recent publication at the time of the preparation of this PER was released in 
October 2008. 
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8.5.2 Definitions of Issues and Impacts 

This assessment of greenhouse gas emissions presents the quantity of emissions attributable to the 
Project in tCO2-e and identifies the projects response to managing CO2-e. 

The CO2-e calculation takes into account all of the key greenhouse gas producing activities of the Project. 

The sources of emission include electricity and diesel fuel used by the CWC Project and an estimate of 
the fugitive coal bed methane that will be released by exposing and processing the coal, This is 
discussed in detail in Appendix V. 

Table 8-7 sets out the activities and the estimated quantities. 

Table 8-7 	Direct Greenhouse Gas Emissions from Mining Operations 

Emission Source 
Unit 

Activity Level 
over Project 

 Life  

Total GHG 
Emissions (t CO2-e) 

Electricity MWh 249,507 233,955 
Diesel kL 54,030 156,834 

Fugitive Coal Bed Methane 
952,000 (low) 

1,190,000 (high) 

Total Emissions 1,580,789 

Average Annual Emissions 52,693 

Kg CO2-e / t coal produced 21.08-22.38 

The project has a relatively small footprint of 52,693t CO2-e per year (less than 0.1% of WA emissions). 

When considered in conjunction with the Coolimba Power Project, the CO2-e emission attributable to the 
CWC mine is not significant. 

Cumulative impacts of the combined projects are discussed in detail in the Coolimba Power Project PER. 

8.5.3 Management 

CWC is required to report CO2  equivalent emissions under the National Pollutant Inventory reporting 
scheme. 

CWC will seek to reduce its emissions where ever possible and will work with the Coolimba Power 
Project, to pursue reduction or offset initiatives relating to CO2  emission across both projects. 

Management measures will include: 

Monitoring and reporting emissions. 

Seeking efficiencies in all processes recognising that the very major activities are waste mining and 
hauling, waste disposal, coal mining and hauling, and de-watering the mine. 

Operating and maintaining all fixed and mobile plant in accordance with manufacturer's 
specifications. 

. 	Maximising use of 'clean' energy, including energy from renewable sources. 

Considering opportunities for loading shedding and other initiatives which would affect the way the 
local power distribution network might be managed. 
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. 	Minimising waste. 

Promoting energy efficiency strategies to employees and the wider community through education 
and by example. 

8.6 Noise 

8.6.1 Objectives and Standards 

The objective of the noise assessment and management is to ensure that noise emissions, both 
individually and cumulatively do not adversely affect local amenity. 

Relevant legislation and standards include: 

. 	EPA Draft Guidance No. 8, Guidance for Environmental Noise (EPA 2007); and 

. 	Environmental Protection (Noise) Regulations 1997. 

The Environmental Protection (Noise) Regulations 1997 govern the maximum permissible noise level at 
noise sensitive premises. These levels are presented in Table 8-8. 

Table 8-8 	Assigned Ambient Noise Levels - Environmental Protection (Noise) 
Regulations 1997 

Type of Time of Day Assigned Level dB(A) 
Premises LA10  (Noise level LA1  (Noise level LAMAX 
Receiving exceeded 	for exceeded for 1% (Maximum noise 

Noise 10% of the time) of the time) level) 

Noise Sensitive 0700 to 1900 hours Monday to 45 + influencing 55 + influencing 65 + influencing 
premises at Sunday factor* factor factor 
locations within 
15 metres of a 

0900 to 2200 hours Sundays and 40 + influencing 50 + influencing 65 + influencing 

building directly 
Public Holidays factor factor factor 

associated with 1900 to 2200 hours all days 40 + influencing 50 + influencing 55 + influencing 
a noise sensitive factor factor factor 
use 2200 hours on any day to 0700 35 + influencing 45 + influencing 55 + influencing 

hours Monday to Saturday and to factor factor factor 
0900 hours Sunday and Public 
Holidays  

ource: SV I (UUö) 

Note: The influencing factor relates to land zoning and the proximity of major roads within 450m of sensitive premises. As all 
receptors sensitive to Project activities are more than 450m from any such zoning or major roads, the influencing factor is zero. 

8.6.2 Definition and Impacts 

The development of the proposed Project will introduce a number of new noise sources to the immediate 
area. 

SVT Engineering Consultants (SVT) undertook the noise assessment baseline monitoring and modelling 
for the Coal Mine and the Coolimba Power Station. This section discusses the findings of the SVT 
assessments (individually for the mine and cumulatively for both projects). The report is available in 
Appendix P. 

The noise modelling process undertaken by SVT was developed using the soundPLAN noise modelling 
software designed by Braunstein + Berndt GmbH which is approved by the EPA for environmental noise 
modelling. The model uses noise source data, ground topographical data, meteorological data, noise 
barriers and receiver locations and predicts the maximum noise levels expected at receptors. 
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The SVT assessment also provides an indication of measures that will contribute to reduced noise levels. 

The focus of the assessment has been on the noise generated during operation of the coal mine, both in 
isolation, and the noise generated cumulatively with the adjacent Coolimba Power Station operations. 
The construction phase has not been examined in detail due to the temporary nature of the phase. Noise 
management measures appropriate to the construction phase are provided at the end of this section. 

The noise assessment has focused on the six nearest sensitive receptors to the Coal Mine. Figure 8-2a 
and Table 8-9 identifies the residences and shows their relative distances from the site boundary. These 
receptors are the same for both the construction and operation phases of the Project. 

Table 8-9 	Noise Sensitive Receptors Identification and Distance From Coal Mine 
(Closest Point) 

Receptor Identification Distance and Direction from Coal Mine 

Ri Residence 3.2 km west 

R2 Residence 5.4 km west 

R3 Residence' 2.1 km west 

R4 Residence 5.1 km south-west 

R5 Residence 3.3 km south-west 

R6 Residence 3.0 south-west 
Source: SVT (2008) 

The noise modelling includes sources which are attributed to the coal mine only. Given the very low 
ambient noise levels in the locality of the Project, the noise model has not included existing ambient noise 
levels as they are considered negligible in this location. The assessment examines three modelling 
scenarios representing typical night-time (1900-0700 hours) operations for the early, mid and late stages 
of mine development. 

The modelling also examines the cumulative effect of noise sources at both the coal mine and the 
Coolimba Power Station. 

Coal Mine Project 

Construction Phase 

The construction phase will include construction of a waste dump up to 45m above existing ground level, 
and earthmoving operations at and below ground level on a 24/7 basis. As mining moves below the pre-
mining surface the resulting excavation will deflect noise upward, acting as a noise barrier. 

Consequently, noise mitigation will need to focus on waste dumping operations, and near surface mining 
operations, particularly at night. 

Waste dumping operations will be scheduled such that dumping on the southern and western perimeters 
will be undertaken in daylight hours as far as possible. This will allow construction of the outer walls 
facing sensitive receptors during daylight hours when the noise impacts are likely to be reduced. The 
walls will act as effective screens for night operations. 

1 
Residence R3 is unoccupied, run-down and unsuitable for re-occupation. consequently no consideration is being given to noise at 

this location. 
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The noise impacts of this phase have not been modelled due to the transient and temporary nature of the 
activities. It is likely that some exceedances of noise limits will occur during the construction phase. 

Operational Phase 

The noise sources of the operational coal mine have been modelled along with their anticipated noise 
levels. These are assumed sound levels from SVT's sound source data base and they form the basis of 
the input into the soundPLAN model. The modelling considers three scenarios; an early mine-life position, 
a mid mine-life position and a late mine-life position. 

Using these input data and taking into account topographical influences and distances to receptor 
locations, the predicted sound pressure levels have been calculated for the coal mine at each of the 
sensitive receptors under worst-case meteorological conditions for night-time sound propagation as 
defined in EPA's draft guidance note no. 8. (Night-time conditions have been selected because noise 
limits are most stringent at night). 

The findings of the predictive model are represented graphically in Figures 8-2a, b and c which shows the 
noise contours around the coal mine and where they overlap with the receptors. They are also presented 
in Table 8.10. 

Table 8-10 	Predicted Worst Case Night Time Noise Levels For The Coal Mine Project 
For Each Identified Receptor. 

Receptor Sound Pressure Level - dB(A) 

Early mine-life 
position 

Mid mine-life 
position 

Late mine-life 
position 

Ri 16.2 22.4 26.2 

R2 14.6 18.8 20.0 

R4 22.9 21.4 20.3 

R5 31.8 1 30.0 1 29.7 

R6 36.0 1 	34.5 1 	34.2 
Source: SVT 2008 

The residence at R6 is the only location that exceeds the night time assigned noise level of 35 dB(A). It 
receives the highest noise levels for all scenarios. The noise received at this location is dominated by 
plant and equipment at the ROM pad and the coal stockpile. 

Cumulative Effects 

The Environmental Protection (Noise) Regulations 1987 require that noise emissions do not exceed or 
significantly contribute to exceedances of the assigned noise levels. Where it is likely that the cumulative 
noise emissions from more than one noise emitting premises will cause an exceedance of the assigned 
noise levels then noise emissions from each individual noise emitting premises must be at least 5 dB(A) 
below the assigned noise levels to demonstrate compliance with the Regulations. 

The cumulative effects assessment includes the contribution of noise from the CWC Project and the noise 
generated by the Power Station Project. The effects from the mine will vary according to the stage in the 
mines lifetime, because the position of the mining is continuously moving northwards. There will be 
regular exceedence of the night-time assigned noise pressure level of 35 dB(A) at residence R6. Table 
8-1 1 provides a summary of the predicted noise levels. 
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Table 8-11 	Cumulative Noise Levels for the Combined Coal Mine and Power Station 
Projects for Each Identified Receptor 

Receptor Cumulative Sound Pressure Level - dB(A) 

Early mine-life 
position  

Mid mine-life position Late mine-life position 

Ri 17.6 22.8 26.4 

R2 16.1 19.4 20.5 

R4 26.2 25.5 25.1 

R5 34.3 33.4 33.2 

R6 40.6 40.2 40.1 
Source: SVT 2008 

The level assigned to Sundays, and public holidays between 9.00 am and 7.00 pm, and for all days 
between 7 pm and 10.00 pm (40dB(A)) is also marginally exceeded at R6. 

8.6.3 Management 

Coal Mine Infrastructure Construction Phase Management Measures 

Mine development and mine infrastructure development will occur over a two year period coincident with 
the construction of the Power Station, which may take up to 4 years. 

It will involve construction of facilities and infrastructure, including bulk earthworks for water storage dams 
and surface water management, bulk earthworks for stockpile and coal crushing facilities, construction of 
crushing plant and associated conveyors, establishment of mine de-watering facilities, construction of 
roads, water pipelines and electrical distribution, construction of buildings and servicing areas, and 
rehabilitation activities. 

These activities will be undertaken in the normal way for construction project activities, i.e. constructed 
during daylight, nominally between 7am and 7pm. 

Mining related development work will be conducted on a 24/7 basis and will involve clearing of vegetation, 
stockpiling of topsoil and cleared vegetation, mining at the surface, and in lower levels of the mine, and 
construction of an above ground waste dump. 

Therefore, the noise limits provided in the Environmental Protection Noise Regulations 1997 will not apply 
provided that: 

The construction work is carried out in accordance with control of noise practices set out in Section 6 
of Australian Standard 2436-1981 "Guide to Noise Control on Construction, Maintenance and 
Demolition Sites; and 

The equipment used for the construction is the quietest reasonably available. 

In the event that construction work is required outside daylight hours then: 

The construction work will be carried out in accordance with control of noise practices set out in 
Section 6 of Australian Standard 2436-1981 "Guide to Noise Control on Construction, Maintenance 
and Demolition Sites: and 

The equipment used for the construction is the quietest reasonably available. 

Furthermore, if noise emissions are likely to exceed the assigned noise levels then: 
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The contractor will advise all nearby occupants or other sensitive receptors who are likely to receive 
noise levels which fail to comply with the standard under Regulation 7, of the work to be done at 
least 24 hours before it commences; 

. 	The contractor will show that it was reasonably necessary for the work to be done out of hours; and 

The contractor will prepare a noise management plan at least seven days before the work starts. 
The plan will include details of: 

Need for the work to be done out of hours 

Types of activities which could be noisy 

Predictions of the noise levels 

Control measures for noise and vibration 

Procedures to be adopted for monitoring noise emissions 

Complaint response procedures to be adopted 

Operational Phase Management Measures 

The main contributors to the noise likely to be experienced at residence R6 from the coal mine are the 
plant and equipment at the ROM pad and the coal stockpile. 

Achieving compliance with assigned noise limits at R6 will require noise reductions from the contributors 
associated with the coal mine and the power station. The management measures applicable to the coal 
mine are as follows: 

Screening or enclosing of fixed plant (crushing and screening plant and transfer stations). 

Covering of conveyors. 

Provision of bunding around ROM pad and stockpile areas. 

Implementing low noise specifications for dozers and loaders. 

Restricting night time operations, if possible, based upon prevailing meteorological conditions. 

Regular monitoring of noise levels generated by mobile and fixed plant. 

Regular monitoring of noise levels experienced at sensitive receptors. 

Commitment 11 

CWC commits to investigating and implementing the most effective noise attenuation measures during 
the detailed design phase so that the noise impacts experienced by sensitive receptors are as low as 
reasonably achievable. 

Commitment 12 

CWC will monitor background noise at sensitive receptors prior to construction and operation, and will 
monitor noise levels through commissioning and operation to allow validation of the noise assessment. 
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8.7 Solid and Liquid Materials Handling and Wastes 

8.7.1 Objectives and Standards 

The primary objectives in regard to solid and liquid wastes for the Project are as follows: 

Minimise any solid and liquid wastes produced as a result of the mining process; 

Integrate a waste hierarchy (i.e. avoid, reduce, reuse, recycle, treat, dispose) for waste minimisation 
and establish a closed loop within as many streams as possible; and 

Ensure no release of hydrocarbons or other contaminants to the environment, either as a result of 
storage or handling incidents. 

Relevant legislation and guidelines include: 

Contaminated Sites Act 2003; 

Pollution of Waters by Oil and Noxious Substances Act 1987; 

DEC Rural Landfill Management Discussion Paper (1996); 

DEC Guidelines for Acceptance of Solid Waste to Landfill (2002); and 

DEC Contaminated Sites Management Series Bioremediation of Hydrocarbon-Contaminated Soils in 
Western Australia (2004c). 

8.7.2 Definition of Issues and Impacts 

The Project will generate a variety of waste materials including scrap metal, tyres, wood, paper, 
hydrocarbons and domestic solid and liquid wastes. In addition, there will also be processing wastes 
from the Coolimba Power Station that will be managed as part of this Project, including combustion ash 
and saline residue. 

If these wastes are not managed in an appropriate manner, a range of potential impacts are possible. 
These include adverse changes in surface water and groundwater quality, and/or contamination of soils. 

8.7.3 Management 

The storage, handling and disposal of materials will comply with all the local and State regulations. 

CWC will adopt the waste hierarchy (avoid, reuse, reduce, recycle, treat and then disposal of waste) as 
the waste management tool. 

The following specific management measures will be implemented: 

A Waste Management Plan will be developed as part of the draft Environmental Management Plan. 

Hydrocarbons and other potentially polluting materials will be stored in facilities that allow clean 
handling, minimise potential for spills and contain any potential spillage. 

Hydrocarbon wastes will be stored in the hydrocarbon storage compound in purpose built bulk 
containers and disposed of to approved recyclers. Consideration will be given to burning 
hydrocarbon waste in the power station furnaces. 

Hazardous materials will be disposed of in a suitably licensed facility. 

Recyclable wastes including paper, cardboard packaging, metals, glass, plastics, and batteries will 
be collected and periodically removed from site for recycling. 

Inert non-hazardous construction waste will be disposed of in the waste stockpile, or in mine backfill. 
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Intractable liquid and solid wastes (including putrescible waste) will be disposed of off-site at an 
appropriately licensed landfill facility. Where this is not feasible, contaminated material will be 
managed on site to prevent groundwater and surface water contamination or risk to public health. 

Sewage and grey water will be treated in a sewage treatment plant which will be established to 
service the site. Water recovered from the sewerage treatment plant will be directed to the Coolimba 
Power Station evaporation pond. 

Ash will be co-disposed with mine waste into the waste stockpile or as mine backfill. The effects of 
such disposal have been assessed in Section 8.2. 

Saline solids from the evaporation ponds from the Coolimba Power Station will be co-disposed with 
waste rock to the mine backfill. 

Stormwater runoff from hardstands and other bunded areas will be collected and used to dilute 
process water sourced from pit dewatering or if appropriate allowed to discharge to the environment 
via settling ponds. 

Mine waste rock will be disposed of initially to the waste dump, then backfilled into the mine void. 
Impacts associated with the handling and disposal of waste rock material are addressed in 
Section 8.2 and 8.3. 
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As discussed in Section 1, this Project is one of two integrated projects (the Projects) which are proposed 
for development south-west of Eneabba, in the Mid-West region of Western Australia. These two projects, 
the Central West Coal Project, and the Coolimba Power Project, are proposed to help satisfy the rapid 
growth in demand for electricity demand from the South West Interconnected System (SWIS). 

The proponents for the Central West Coal and Coolimba Power Projects are wholly-owned subsidiaries of 
Aviva Corporation Limited (Aviva). Though interdependent, these Projects are being treated as separate 
Projects because the proponents are separate legal entities. 

The social effects from the individual projects are difficult to separate due to the combined nature of 
impacts of the construction and operation activities. Within the construction phase, there is an 
approximately 18 month period when the peak construction activities will be occurring for the mine and 
the power station. The operating phase of both Projects will occur at the same time and in the same area 
with similar and cumulative social issues and impacts. 

Therefore, the assessment and associated mitigation measures presented in the following sub-sections 
consider the cumulative effects of the two individual projects as one (the Projects). 

9.1 The Community and Social Effects 

9.1.1 Social Objectives of the Combined Projects 

The objectives for the combined Projects in relation to social and economic impacts are: 

Ensure the construction phase can be undertaken without causing adverse impacts to the people and 
their lifestyles in the West Midlands, and that this phase also leaves a beneficial legacy in terms of 
community infrastructure; 

Provide a new industry and income stream for the towns and communities in the West Midlands that 
will strengthen the sub-region's economy (sub-region refers to nomenclature used by the Department 
of Local Government and Regional Development); 

Ensure opportunities for local people to obtain employment in the Projects in the construction phase, 
and more importantly in the operational phase; 

Encourage Indigenous people within the sub-region to seek employment in the projects; and 

Ensure that the towns in the West Midlands are able to absorb an increased population in a manner 
that strengthens the social fabric of the sub-region. 

9.1.2 Definition of Issues and Impacts 

Work force Recruitment and Placement 

The planned location for the construction camp accommodation for the combined Projects and the 
indicative locations of where the operational workforce would live are shown in Table 9-1. Aviva has 
selected these indicative numbers on the basis of local advice from the Shires, the community and 
business people (including real estate agents). 

Coolimba and CWC intend to address the objectives listed in Section 9.1.1 as follows: 

By providing an opportunity for local people to seek employment; 

By encouraging employees not recruited locally to relocate to live in the locality; 

The impacts of this strategy on the town demographics and housing infrastructure are presented in 
Section 9.1.3. 
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Table 9-1 	Projected Workforce Location for the Coal Mine and Power Station 

Town Leeman Eneabba Green Head Total 

Construction workforce during peak construction period 18 months 

Maximum construction workforce for mine 

600 
- - 

600 Maximum 	construction 	workforce 	for 	power 
station 

- - 

Total construction workforce 600 - - 600 

Operational residential workforce (30 years)  

Number of employees who are existing residents 10 8 10 28 

Number of employees who are new residents 
buying existing homes 

20 2 10 32 

Number of employees who are new residents 
requinng new lot and house 20 Nil 20 40 

Total residential workforce 50 10 40 100 

Impact of the Construction Phase 

Location of the workforce construction camp that will service both projects, adjacent to the Leeman 
townsite will subject the town and its community to greater impacts than other towns. This will be felt most 
during the 18-month period of peak construction activity. 

Whilst the facilities that will be available within the camp will influence the nature of the impact on the 
town (for example if a wet mess is available there would be less pressure on local liquor outlets), the 
camp will essentially increase the size of the town by 175% for the combined Projects during 
construction. This will be carefully managed, as discussed in Section 9.1.3. 

The impacts that could occur are presented below: 

The influx of up to 600 additional people for construction of the combined Projects could create 
increased demands on existing infrastructure including schools, water supply, sewage treatment and 
rubbish disposal. Also, the demand for those things that may not be supplied by the camp such as 
petrol, personal items, food/drink and some forms of recreation (e.g. tennis, beach fishing) will 
increase. 

The increased volume of traffic on roads in town and the surrounding areas could impact on existing 
residents in a variety of ways including pedestrian safety (e.g. children who are accustomed to quiet 
roads), travel time, and road safety. This will particularly be the case given that at its peak, the 
construction phase is expected to contribute approximately 265 daily vehicle movements on average. 

Increased use of recreational facilities and areas (e.g. ovals, beaches), and increased pressure on 
recreational fishing locations and fish stocks. 

Overall the town of Leeman has a low level of crime. With a camp of this size there is increased risk 
of accidents, anti-social behaviour, including traffic infringements, and public drinking and drink-
driving, assault and more serious crimes. 

Increased demand on relatively limited health services could result in reduced access for the existing 
population. 

It is not possible to predict how many of the sub-region's workforce will be attracted to move from 
current employment to opportunities offered in the construction phase. Excessive movement from 
existing community roles may adversely affect delivery of existing public and private services due to 
lack of staff. 
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Impact of the Operational Phase 

Coolimba and CWC have carefully considered workforce residence location in Leeman, Eneabba and 
Green Head for the combined Projects, as shown in Table 9-1. 

Of a total operations workforce of 100, the combined Projects expect to recruit 28 employees already 
resident in the three towns, and attract 72 employees to move to the towns. Of these, it is anticipated that 
32 employees will purchase houses in the towns, with the remainder accommodated in new houses. The 
implications for the three towns are summarised in Table 9-2. 

Table 9-2 	Impacts of Operational Workforce Location 

Factors 
Town 

Leeman Eneabba Green Head 

Number of employees who are existing 
residents 10 8 10 

Percentage of total workforce 6% 7% 13% 

Number of employees moving to town 40 2 30 

Percentage 	population 	increase 
(assuming 	multiplier 	of 	3.5 
residents/employee)  

35% 4% 42% 

Number of employees 	who 	are 	new 
residents buying existing homes 20 2 10 

Percentage of available houses 6% 3% 3% 

Number of employees 	who 	are 	new 
residents requiring new lot and house 20 Nil 20 

Percentage increase in number of houses 
in the town 6% Nil 7% 

Total 50 10 40 

Assuming a multiplier of 3.5 per additional residents for each employee moving to town (a combination of 
family members and additional service personnel), the total population increase will be about 250 across 
the three towns. 

Both Leeman and Green Head are well supplied with dwellings given their populations, although the 
pattern of occupancy suggests that many of them are holiday homes, and may not be available for sale, 
or long term rental. Further investigation of actual availability of adequate standard housing for purchase 
or long term rent will occur closer to the time of the commencement of operations. 

In Leeman, the population increase will cause some impact on housing, commercial, health and 
education services. In the case of the latter, additional young families in the town may increase the 
primary school enrolment in Leeman, which would reverse a declining trend in school numbers, and be a 
beneficial development. As with other small towns in the area, the lack of high schooling is likely to limit 
employee's stay in the town as children approach high schooling age, and the proponents will ensure that 
employees with young families moving to the area are well aware of the educational issues that they will 
face. 

The projected recruitment of 30 external people to be employed and resident in Green Head could result 
in an additional 105 people resident in the town, which equates to a 42% increase in the population. This 
will have some modest impact on local services. Further, people moving to Green Head will be made 
aware that there is no primary school or high school in Green Head. Primary students go to nearby 
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Leeman and high school students commute to Jurien, both of which are short commutes by WA country 
standards. 

The current projection for Eneabba is that ten employees will be located in Eneabba with eight of these 
being existing residents. An additional two employees and their families will have only a minor material 
impact on the town's functioning, although it will be beneficial to have another employer, and industry 
represented in the community. 

Indigenous Involvement in the Project 

The Aboriginal heritage surveys conducted for the project area have included consultation with and 
involvement by the relevant Indigenous groups. Further discussions will be held with Indigenous groups 
to develop education/employment strategies and targets, based on an expressed desire for involvement 
in the Project. 

The Aboriginal population across the three towns of Leeman, Green Head and Eneabba is very low with 
only 20 people of Aboriginal descent being identified at the 2006 Census. There are 26 Aboriginal people 
living in Jurien. Within the wider Northern Agricultural Region (as defined by ABS), which includes rural 
shires north and south of Geraldton and extending to the drier areas of Morawa and Perenjori, Aboriginal 
people make up just over 4 percent of the wider regional population, with 309 of working age. 

Based on these demographic data, it will not be easy to attract residential Indigenous employees to the 
projects, although there is an opportunity to recruit people for the construction phase. CWC will work with 
the Indigenous Coordination Centre in Geraldton to identify opportunities for Indigenous people within the 
region to obtain training and employment through the Project. 

9.1.3 Management of the Combined Projects 

The following actions will be undertaken to mitigate the potential impacts described above. 

Camp location, design and operating model 

Coolimba and CWC will undertake extensive consultation with Leeman residents on the specifics 
of camp design and functioning before irreversible decisions are made. This consultation will 
ensure that the model implemented works best for the company and for the town. This may 
include townspeople being able to access the camp for services not readily available in Leeman 
(e.g. gym, mess, first aid). 

As part of the process, the proponents will look for opportunities to address the community's need 
(if any) for additional facilities in camp design that allows residents access without disturbing 
normal camp functioning. 

The decision-making process on final location, design and operation will be transparent and 
communicated to the community. 

Managing impact on local services 

Coolimba and CWC will work with existing business owners within the town to develop plans for 
shared resources and mitigation strategies to lessen impact, and capture opportunities. 

Coolimba and CWC will work with the health services in Leeman, Dongara and Jurien Bay, and 
the St John's Ambulance Service and the Royal Flying Doctor Service (RFDS) to ensure that they 
have sufficient capacity to cater for the additional demand for their services during the 
construction and operational phase. 

Coolimba and CWC will work with infrastructure providers and the Shire of Coorow to identify any 
requirement for additional infrastructure in Leeman to accommodate the workforce construction 
camp. 
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Managing safety and lifestyle issues 

Coolimba and CWC will work with local police, community and workforce to develop strategies to 
manage increased traffic and workforce behavioural aspects in town. 

Coolimba and CWC will work with the community and responsible agencies (e.g. Departments of 
Fisheries, Environment and Conservation, and the Shire of 000row) in managing the camp 
recreational activities. 

Managing the impact of the residential workforce 

Overall, the projected employment arrangements for the operational phase are likely to have only modest 
impacts on services, and will contribute to critical mass in some social areas in the three towns. The 
main issue to face employees moving to the towns are the limited education opportunities, and perhaps 
some issues in locating suitable housing to purchase or rent. Given the better availability of services and 
schooling in Jurien and Dongara, it may be that some employees may choose those towns as a 
residential location if this is acceptable to the employer. 

Commitment 13 

CWC will work with the relevant stakeholders to provide a positive legacy for the community within the 
region. 

9.2 Traffic and Transport 

9.2.1 Objectives and Standards 

The key objectives for the management of the Mine are: 

To provide safe and efficient access to the project from the existing local road networks; 

To minimise adverse impacts on surrounding transport networks and the users of those networks; 
and 

To minimise the impacts on local community and land users in the vicinity of the project. 

Applicable policies and legislation for traffic management include: 

WAPC Development Control Policy 1.7: General Road Planning 1998; 

WAPC Development Control Policy 5.1: Regional Roads (Vehicular Access) 1998; 

Road Traffic Act 1974; 

Road Traffic Code 2000; and 

Austroads guidelines applicable to road design, safety and traffic management. 

9.2.2 Definition of Issues and Impacts 

The traffic assessment carried out by Transcore identified the busiest traffic period to be during the 
construction phase. Within this four-year construction phase, month 18 to month 36 is when construction 
activities will be at their most intensive as both the Projects will be undergoing construction. The project 
description identifies the peak workforce to be in the order of 600 personnel during this 18-month period. 
With staff movements peaking during this time, it is considered to be the worst-case scenario and forms 
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the basis of the modelled traffic assessment. No other project phases have been included in the 
assessment. 

Information presented in the Environmental Scoping Document (URS, 2008) provided the initial focus for 
the assessment to be on public health and safety, comprising the impact to other road users due to 
increased traffic as a result of the Project. The impacts on public health and safety of other road users 
stems from the contribution of traffic attributed to the project. The likely change in the traffic composition 
and the volume of traffic at key intersections and routes through towns are of particular relevance and this 
assessment examines these route capacity issues. 

Capacity Issues 

Capacity issues relate to available capacity for the road network links as well as road intersections to 
cope with identified increases in traffic. Whilst the effects of congestion and extended periods of delay 
are likely to be more significant in urban centres, the relatively low level increase of traffic can be obvious 
to road users in rural areas. 

Transcore's assessment on road and junction capacities used the Guide to Traffic Engineering Practice 
Part 2 - Roadway Capacity and Part 5 Intersections at Grade, section of the Austroads guidelines and 
SIDRA (intersection modelling software) to form the assessment. The detail of the assessment is 
provided in Appendix S. 

The routes used by vehicles attending the site will be dependent on the vehicle types and intended 
purpose. The route of the construction material delivery vehicles is based on a number of assumptions, 
which were made in the absence of confirmed Project logistical detail. The assessment assumes that 
plant manufactured in Western Australia will be transported from Perth while, if imported, is more likely to 
be hauled from either Geraldton or Perth as they are the nearest sea ports. 	It is assumed that the 
required construction materials would predominantly be sourced from local or regional sites. 

The likely routes for construction material delivery vehicles from the north would be from Brand Highway 
right turn into Rocky Spring Road, left into Rocky Spring Bypass, left into Erindoon Road and a left turn to 
the site. From the south along Brand Highway, the route would be a left turn onto Coorow - Green Head 
Road, right turn into Pen Road which then becomes Erindoon Road. The site access would be a right 
turn. 

For construction personnel accessing the site from Leeman in the west the route would comprise; 
southbound along Indian Ocean Drive, left turn into Coorow - Green Head Road, left turn into Pen Road, 
which then becomes Erindoon Road. Figure 4-19 shows the proposed routes outlined above. 

Road Network Link Capacity 

The anticipated traffic movement generation during the construction period is presented in Table 9-3. This 
table presents the predicted increase of different vehicle types along the routes identified in Figure 4-19 
and shown in Figure 9-1. 
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Table 9-3 	Predicted Traffic Volumes 

Project Traffic Generation 

Type of Traffic Use Total Traffic 
over Period 

Period Peak Period trips 
(between 18-36 months) 

Peak Daily Peak Hour 

Coolimba Power Project during Construction Phase 

Cars, 4WD Workforce 135,000 4 years 130 65 

Bus Workforce 56,200 4 years 54 27 

Semitrailers Material/equipment 810 4 years 2 1 

B Doubles Material/equipment 320 2 years 1 1 

Oversize 
Loads 

Equipment 34 2 years Negligible Negligible 

Licensed 
Loads 

Material/equipment 12 1 year Negligible Negligible 

Central West Coal Project during Construction Phase 

Cars, 4WD Workforce 40,000 2 years 76 38 

Concrete 
Trucks 

Material 200 2 years 1 1 

Semitrailers Material/equipment 200 2 years 1 1 

Licensed 
Loads 

Material/equipment 20 2 years Negligible Negligible 

Combined Peak Period Construction Traffic Generation For Both Projects 

Cars, 4WD Workforce - 18 months 206 103 

Bus Workforce - 18 months 54 27 

Semitrailers Material/equipment - 18 months 3 2 

B Doubles Material/equipment - 18 months 1 1 

Oversize 
Loads 

Equipment - 18 months Negligible Negligible 

Licensed 
Loads 

Material/equipment - 18 months Negligible Negligible 

Concrete 
Trucks 

Material - 18 months 1 1 

Referring to the combined project traffic generation, Table 9-4 identifies the likely increase for each of the 
roads identified in the access route. The table shows that for Brand Highway, a transport route that 
currently experiences approximately 170 vehicles per hour will not compromise its operating status 
(known as Service Level A), as a result of traffic generated during the peak period of the construction 
phase. 
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Table 9-4 	Cumulative/Combined Project Traffic Generation, Volume per Transport 
Link 

Road Name Type of Vehicle to be added to Road Peak Daily Peak 
Link as part of Project Hour 

Brand Highway Semitrailers, B Doubles, Oversize Loads, Licensed 5 4 
Loads. 

Coorow Green Cars, 4WD, Bus, Semitrailers, B Doubles, Oversize 265 134 
Head Road Loads, Licensed Loads. 

Penn Road Cars, 4WD, Bus, Semitrailers, B Doubles, Oversize 265 134 
Loads, Licensed Loads. 

Rocky Spring Road Semitrailers, B Doubles, Oversize Loads, Licensed 265 134 
Loads. 

Erindoon Road Cars, 4WD, Bus, Semitrailers, B Doubles, Oversize 265 134 
Loads, Licensed Loads. 

Indian Ocean Drive Cars, 4WD, Bus. 260 130 

The site inspection undertaken as part of this survey revealed that the remaining roads in the local 
network, to be used by project traffic are currently carrying low traffic volumes, in the order of several 
hundred vehicles per day. The majority of the traffic has been identified as belonging to local residents 
and tourists. The standard of these roads allows them to theoretically carry between 170 and 225 
vehicles per hour to retain their current operating status (also of Service Level A). The combined traffic 
peak hour volumes are shown as 130 and 134 vehicles per hour, during the peak period. Even in the 
absence of specific road traffic count data, the assessment is confident that these roads have significant 
spare capacities even during the peak tourist season and shall therefore be capable of accommodating 
addition traffic associated with the project with negligible impact on the road network. 

Road Intersection Capacity 

The road intersection capacity analysis requires the selection of a typical vehicle involved in the project, 
which will navigate the road network/intersection at peak times during the 18-month peak construction 
phase. The selection of the vehicle is to introduce turning speeds, acceleration and stopping distances 
and a heavy vehicle is usually selected to represent the worst case scenario. For this Project the B-
Double vehicle has been selected which is 25 m in length and weighs 67.5 tonnes and estimates the 
waiting period and queue length for such a vehicle to reach its destination. 

Intersection capacity analysis using computer modelling was undertaken for four scenarios at the key 
intersections of Brand Highway/Rocky Spring Road and Brand Highway/Coorow Green Head Road to 
assess the traffic operations under existing conditions and with the addition of the combined project 
traffic. The scenarios are provided to ensure a thorough and robust assessment and cover the options of 
vehicle direction from the intersections. 

The detailed findings can be examined in Appendix S of this PER. In summary, the analysis of the Brand 
Highway/Rocky Spring Road intersection revealed a total expected waiting times of 33 seconds for right-
turn onto Brand Highway South and a one vehicle queue for the inbound approach from Brand Highway 
North during peak periods. This is considered an acceptable level for the operation of heavy vehicles. 

The intersection of the Brand Highway and Coorow - Green Head Road recorded similar findings. The 
total expected waiting time was 34 seconds for the outbound right-turn onto Brand Highway South, and 
queue length up to one vehicle for the inbound approach from Brand Highway North. These findings 
were both considered acceptable heavy vehicle operating conditions. The performance of the 
intersections can be anticipated to be better than those modelled here because a conservative approach 
has been taken which includes the use of B-double configuration road-trains. 

Based on the analysis undertaken, the capacity issues are not considered to be significantly affected by 
the introduction of the two proposed projects. 
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Likely effects on public health and safety and amenity of other road users as a result of the road and 
intersection capacity findings are also considered not to be significant. However, this study was unable to 
examine the effects on the local network within Leeman, the proposed town of the construction camp site. 
At this stage of the project design, the location of the camp site has not been identified, and therefore the 
local effects of the project on traffic were indeterminable. 

The specific traffic impacts of the construction camp (through commuting traffic to the site) are dependent 
on the precise location of the camp and the access road associated with it. The construction camp does 
not form part of the combined Projects and will be dealt with through a separate environmental impact 
assessment process. Coolimba and CWC understand that Leeman is the preferred location, and are 
currently in discussion with the Shire of Coorow to decide on a location. In the absence of a proposed 
location, traffic and transport effects on Leeman have not been addressed specifically but the overall 
volume of traffic and its impacts have been considered generally on the regions road network. 

9.2.3 Management 

A number of intersections have been identified by the study as requiring upgrading to cope with the 
expected large vehicles associated with the construction phase of the projects. 

Modification of Junctions and Road Upgrades 

Coorow - Green Head Road/Pen Road Intersection 

Localised widening will be required on all approaches, including the westbound right-turn slip lane to 
rural standard (Austroad Part 5) to accommodate heavy vehicles. 

Appropriate traffic signage will be provided on Coorow - Green Head Road to indicate trucks 
entering. 

Brand Highway/Rocky Spring Road intersection 

This intersection currently consists of a substandard right-turn pocket and should be upgraded to a 
length of 180 m. However, this intersection, even though substandard, is currently accommodating 
various traffic, including Iluka traffic. Therefore, Coolimba and CWC will seek to have the 
intersection upgraded. 

Pen Road, Erindoon Road and Rocky Spring Road 

Each requires sealing to accommodate heavy vehicle traffic. 

Site Entrance 

The preferred southern access link to the site (Langford Access) will be sealed and the intersection 
with Erindoon Road will be formalised to accommodate heavy vehicle movements. 

Other Issues 

Sight-lines at each of the key intersections identified will be kept clear from vegetation and street 
furniture 

Appropriate signs advising of trucks entering will be provided at key intersections. 

Any large loads including high and wide loads will be escorted 
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9.3 Visual Amenity 

9.3.1 Objectives and Standards 

The EPA Guidance Statement 33 Environmental Guidance for Planning and Development published in 
May 2008 identifies two key components to the environmental component of visual impacts. These are 
visual amenity, and landscapes and landforms. 

Visual Amenity 

The EPA's objective for visual amenity is to ensure that aesthetic values are considered and measures 
are adopted to reduce visual impacts on the landscape as low as reasonably practicable. 

Landscapes and Landforms 

The EPA's objective for the protection of landscape and landforms is to maintain their integrity, ecological 
functions and environmental values. 

9.3.2 Definition of Issues and Impacts 

Sensitive Receptors 

The sensitive receptors used in this assessment are: 

Transient receptors, which include those users of the Brand Highway heading north and south of the 
Project Area. This comprises tourist traffic either travelling to the area for recreational pursuits at 
Lake Indoon or the extensive local areas of wildflowers in the region. The Brand Highway also carries 
commuter traffic and commercial traffic from the surrounding area which service the large mineral 
sands mining operations in the region. 

Stationary receptors. There are 12 residential or stationary receptors within 15 km of the Project. 
The furthest is located 15 km to the north-east, at the town of Eneabba. 

This assessment addresses the key landscape and visual effects for transient and stationary receptors in 
terms of visual magnitude, visual contrast and duration of views. It addresses the concept of landscape 
and landform through how compatible the Projects are with the surrounding landscape. The assessment 
was initiated by a site visit during which photos were taken of the surrounding landscape character and of 
the sites from key locations. Those most representative views are included in this section of the PER. 

Natural Characteristics of the Landscape 

Section 4 describes the surrounding landscape and its key features in various contexts. The features of 
interest are the Eneabba Plain to the west, the Western Shield Plateau which exists to the east and the 
Gingin Escarpment which forms the gradual transition between these two main topographical features. 
Other natural features of the landscape which are characteristic to the area include lateritic outcrops, 
broad undulating valleys of the Eneabba Plain and the surface water, when present, in Lake Logue and 
Lake Indoon. The area contains a number of nature reserves which have been described in Section 4.12, 
of which the low lying kwongan heath vegetation is a key characteristic. Kwongan heath vegetation is 
evergreen dense vegetation and provides a species rich habitat giving rise to a biodiversity hotspot in 
terms of flora. These natural features of plain, escarpment and low lying heath extend from Warradarge 
in the south to Dongara extending a total distance of approximately 50 km. 

Cultural Characteristics of the Landscape 

Cultural features refer to those which are products of human activity. The stretch of Brand Highway 
between Geraldton to the north and Muchea to the south provides access to a number of mines and 
processing plants. As a result of this activity, large mine vehicles are a common sight along this highway. 
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The existing mining operations are not constantly visible along the highway. This is partly due to their 
distance from the road and because most of the activity occurs below the ground surface. The main 
evidence of the mines' presence is visible dust which can be generated during windy periods and the spill 
of light or glow that can be seen when travelling along the road at night. 

Potential Impacts 

The key elements of the Projects that could affect the amenity of the area comprise: 

Construction phase activities; 

Transmission line, towers and easement corridor; 

Power Station buildings including chimney-stack with plume; 

Mine waste dump; 

Mine excavation; 

Mine final void; 

Light spill/glow. 

These aspects are addressed below. 

1. 	Construction Phase Activities 

The construction phase will have an approximate duration of four years (48 months) and will be 
characterised by clearing of vegetation, ground preparation activities, construction of buildings and 
infrastructure, mining in a portion of the mine path, waste dump construction, and other activities. 
Vegetation clearing will not be extensive (approximately 49 ha, for the Power Station, and 400ha for the 
mine and associated infrastructure) as much of the infrastructure development occurs on pasture land, 
and the mine path is cleared, mined and rehabilitated progressively over 30 years. The majority of the 
activity will occur from month 18 to 36 of the 48 months. 

Transient Receptors 

Transient receptors are primarily those travelling north and south along the Brand Highway, which lies to 
the east of the site. The stretch of Brand Highway closest to the site occurs between Eneabba and 
Warradarge. From Warradarge heading north, the topography rises to a peak of 290 m and then 
descends back to 80 m above sea level once past the site. An elevated area of land to the west of Brand 
Highway is likely to largely screen views into the site along this stretch of highway. Given that the 
majority of work will be at or close to ground level during this phase, the visual impacts from users of this 
section of Brand Highway will be limited, but will increase with the progress of the construction phase. 
There is only a small section of the Brand Highway along this strip that has uninterrupted views of the 
Power Station location. 

Stationary Receptors 

Stationary receptors are those residential properties within 15 km of the site. It is anticipated that for the 
activities at ground level, those residents who access their properties from Erindoon Road are likely to be 
aware of the construction work on site primarily through the increase of traffic along Erindoon Road and 
the introduction of new noise sources to an otherwise quiet rural area. Given that much of the initial 
activity will be at ground level, visual effects from this phase will be limited and gradually increasing over 
the four year period. 
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Compatibility of the Landscape with New Activities 

The construction phase is not compatible with the natural physical environment of the area. However, the 
ground works construction activity is not dissimilar from industrial mining activities in the area, which uses 
heavy earthmoving vehicles and soil moving activities. 

Transmission Line, Towers and Easement Corridor 

Transient Receptors 

The transmission lines which link the Power Station to the proposed Eneabba 330 kV substation will be 
the first visible component of the project viewed by transient receptors travelling north along the Brand 
Highway. The transmission easement will be visible to the west, from approximately three kilometres 
north of the intersection of the Coorow - Green Head Road and Brand Highway. Slightly further north the 
transmission line crosses over the Brand Highway. The transmission lines consist of high tension power 
cables supported by approximately 40 m tall lattice pylon towers. At this cross-over point the 
Transmission Line, Towers and Easement Corridor will be visible as it runs along the southern boundary 
of the South Eneabba Nature Reserve. Plate 4.5 shows the existing environment at this point. 

Stationary Receptors 

The lattice towers, if visible by stationary receptors will predominantly be visible from those properties 
south of the power station. These are approximately three kilometres from the site and the towers will 
therefore be relatively small in size. With the Gingin Escarpment to the east, effectively behind the views 
from the receptors, the pylons are considered to have a relatively minor visual impact on stationary 
residential receptors closest to them. It is anticipated that impacts on stationary receptors will diminish at 
further distances away from the easement. 

Compatibility of the Landscape with New Activities 

There are existing local power and telephone cables in the area, but none which have the same 
magnitude or presence as what is being proposed along the Power Station easement. The 20 km length 
of transmission line to the Eneabba Substation is not compatible with the natural or the existing cultural 
landscape of the area. The distance from the receptors (stationary) and the short duration when these 
features will be visible, diminish the significance of introducing these features into the landscape. 

Power Station Buildings Including Exhaust Chimney-Stack with Plume 

Transient Receptors 

The Power Station buildings will have heights as outlined in the project description of the Coolimba PER 
(Aviva/URS 2009). The key impact of the building structures (excluding the chimney-stack) is the 
massing and presence of the structures on site. With footprints of 10,800 m2  for the turbine hall with a 
height of 30 m, and the boilers covering an approximate area of 3 x 2,400 m2  and a height of 55 m these 
will be substantial structures. Even in contrast to the 130 m high chimney-stack, these are likely to be 
visible for many of the transient receptors travelling along Brand Highway. The chimney-stack will draw 
the eye, particularly on colder days when the exhaust gas condenses and produces a visible plume. 

The ground level of the site is approximately 80 m above sea level. Brand Highway levels vary at points 
close to the site, peaking at approximately 290 m above sea level. The variations in levels will cause the 
stack and plume (on cold mornings/days) to be briefly visible from a small number of viewing locations 
and will draw the attention of the transient receptor to the site. 

The alignment of the Brand Highway north and south, mean that the stack and plume may be visible from 
much further afield. Precise distances and locations have not been examined because it is considered 
that the views at larger distances will only be fleeting glimpses as the Highway bends through the 
landscape. 
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The clearest view is anticipated to be for receptors travelling south from Eneabba along the Brand 
Highway. Clear distant views may be possible of the buildings and the chimney-stack. However, the 
Brand Highway has trees located sporadically along both sides of this flat section of the Highway. The 
roadside vegetation interrupts the views and once the vehicle has passed the site, views of the plant and 
chimney-stack are expected to be negligible. 

The views of the plant and chimney-stack will be a substantial change to those that are currently 
experienced. The dominance of the structures and the height of the stack with or without plume will make 
it highly visible at those points where the views are not interrupted. From a transient receptor 
perspective, the views have a low level significance of effect given that they will be largely fleeting or 
temporary glimpses of parts of the project. Figure 9-2 shows with some detail the potential future visual 
impact of the plant and chimney-stack from the closest point along the Brand Highway. 

Stationary Receotors 

The presence of screening and planting at individual properties will dictate the significance of the visual 
effect on each of the receptors. Outside the property boundary there is little vegetation of significant size 
that would be capable of screening views into the site. 

The closest distance to the stack is shared by two properties on Erindoon Road. These are located 
approximately 2 km and 2.5 km from the site as shown on Figure 8-1 a. If clear views of the site exist, at 
this distance the top of the stack is likely to break the horizon of the escarpment behind the site. 

The level of visibility of the site buildings and stack has not been quantified, but it is acknowledged that 
views into the site may be substantially changed from current views from these distances. 

Compatibility of the Landscape with New Activities 

The Coolimba Power Station will be the first power station of its size in the region. Even so the extent of 
development within this region and visible from the major road network will mean that this project is not 
incompatible with the existing cultural environment. The CWC Mine is compatible with other mining 
developments along the Brand Highway and in the immediate vicinity of the project area. 

Whilst the project will be incompatible with the surrounding natural landforms and landscape, the features 
of this landscape are not unique to this project site and indeed can be found approximately 50 km from 
Warradarge to Dongara. Therefore, the anticipated significance of the visual impact is reduced. The most 
common views of the site and the stack will be from the Brand Highway and as discussed above, these 
are likely to comprise glimpses of short duration, thereby limiting the potential effects of views into the 
site. 

4. 	Mine Waste Dump 

Transient Receptors 

The mine waste dump will cover 138ha and rise to 45m above ground level. It will be battered so that 
external slopes are not greater than 10', and revegetated with native species on completion in year two or 
three of the project life. For most transient receptors it will remain below the horizon and after vegetation 
has established between years 5 and 10, it will become progressively less visually obtrusive, to the extent 
that many passers-by will not notice it, unless they are familiar with it. To any receptors close to its 
perimeter it will extend above the horizon. However, these viewing positions will largely be on 
inaccessible private and public (SENR) land. 

Stationary Receptors 

A small number of receptors (farm residences) will be able to see the waste dump against the terrestrial 
background. Those views will be able to be screened either near the waste dump using tall trees, or at 
the viewing positions. The dump appearance will become less noticeable as vegetation establishes on its 
surfaces. 
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Compatibility of the Landscape with New Activities 

After rehabilitation the waste dump will potentially be largely compatible with the existing landforms and 
landscape. This will require successful establishment of native vegetation. 

Mine Excavation 

Transient Receptors 

The mine excavation will be invisible to most transient receptors, and after progressive backfilling and 
revegetation will become increasingly difficult to distinguish. 

Stationary Receptors 

The mine excavation will be visible to stationary receptors at a very small number of publically available 
locations, including Rocky Spring Road, with occasional glimpses from the Brand Highway. After 
progressive backfilling and revegetation it will become increasingly difficult to distinguish. 

Compatibility of the Landscape with New Activities 

The mine excavation will not be entirely compatible with existing landscapes which are generally a 
mixture of farming and natural vegetation. However the mine will occupy a relatively small area at any 
time, cannot be observed from many public locations and will not remain after mine closure, except for 
the final mine void. 

Mine Final Void 

Transient Receotors 

The mine void will not be visible to any transient receptors as views are obstructed, from the Brand 
Highway by elevated ground, and from potential viewing locations on Erindoon Road, by mine closure 
bunding and vegetation. 

Stationary Receptors 

The mine void will not be visible to any stationary receptors as views are obstructed, from the Brand 
Highway by elevated ground, and from potential viewing locations on Erindoon Road, by mine closure 
bunding and vegetation 

Compatibility of the Landscape with New Activities 

The mine excavation will not be entirely compatible with existing landscapes which are generally a 
mixture of farming and natural vegetation. However, the mine void will occupy a relatively small area, and 
cannot be observed from any public locations. 

Light Spill and Glow 

Transient Receptors 

Light spill and glow effects on transient receptors are limited. As with many other sections of the Brand 
Highway, 24-hour mining operations are noted by travellers along this transport route, but the impacts are 
temporary. The same is anticipated for this project. The Projects occupy a site which has not had 
previous night time lighting and therefore will be a noticeable change to the night views of the area. 
However, these are likely to be temporary as the vehicles approach the site. No light spill or glow will be 
noticeable once the receptor has passed the site. 
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Stationary Receptors 

The distance of residential receptors from sources of permanent lighting is approximately 2 to 2.5 km. 
The effect on residences from site lighting is anticipated to be negligible over this distance. Residences 
may notice the light glow depending on weather conditions. Low cloud has a tendency to reflect light and 
increase the glow from ground lighting. However, as described in the project description, onsite lighting 
will be directional, which allows for more efficient use of generated light. 

Light spill effects on fauna and flora adjacent to the eastern boundary of the site will discourage nocturnal 
species from inhabiting those areas. Directional lighting has been included in the mine design so as to 
reduce the extent of disturbance to nocturnal fauna. Given the limited extent of suitable habitat further 
from the site boundary to the east, light spill is considered to have a negligible to minor effect on nocturnal 
species. 

Compatibility of the Landscape with New Activities 

Night-time lighting and light spill from 24-hour operations is not compatible with the natural landscape, but 
does not set a precedent in the cultural landscape. The mineral sands mining operations to the north also 
operate 24-hours a day and sources of light therefore already exist. The Project is adding to the existing 
impact, but it is not considered that this would be a significant additional effect on the surrounding 
environment through light spill. 

9.3.3 Management 

This assessment has identified that, due to the size of the Power Station stack and buildings and the 
mine waste dump, there will be varying degrees of visibility of the Projects from transient and stationary 
receptors. 

Transient receptors will be affected for short periods only as they approach the site and given its short 
duration the impact is not considered significant. 

Although affected views for stationary receptors such as nearby residences have not been categorically 
quantified, it is acknowledged that those closest to the site are likely to experience the greatest change in 
views. Therefore, the additional management measures proposed here focus on reducing changes in 
views to residential properties. Appropriate measures include: 

Directional lighting has been included to limit the impact of night time views. 

Planting of suitable screening vegetation at identified properties that will experience uninterrupted 
views of the visible features. 

Where feasible, consideration will be given the colour of building cladding to minimise contrasts with 
backgrounds. 

Commitment 14 

CWC will use directional lighting and screening vegetation, where appropriate, to reduce impacts on 
visual amenity. 

9.4 Aboriginal Heritage 

9.4.1 Objectives and Standards 

The objective for the Project in relation to the protection of Aboriginal heritage is to: 

Protect heritage and culturally sensitive sites; 
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Comply with the requirements of the Aboriginal Heritage Act 1972 and EPA Guidance Statement No. 
41, Assessment of Aboriginal Heritage (EPA, 2004e); and 

Ensure that changes to the biological and physical environment resulting from the Project do not 
adversely affect the cultural associations of the area; and 

The relevant legislation and standards are the Aboriginal Heritage Act 1972 and the EPA Guidance 
Statement No. 41 (Assessment of Aboriginal Heritage, 2004e). 

9.4.2 Definition of Issues and Impacts 

As discussed in Section 4, two ethnographic surveys, of approximately 100 ha near the proposed 
commencement of mining operations (Table 9-5), have been undertaken by one of the two claimant 
groups of the project area. The claimants groups are the Yued Native Title Claimant Group and Amangu 
Native Title Claimant Group. 

The survey identified the presence of Moodjar trees and isolated potential stone artefacts. There are a 
number of Moodjar trees within areas requiring clearing for mining. 

9.4.3 Management 

Heritage surveys have not yet been completed for the entire project areas. Aviva has a Heritage 
Agreement with one of the claimants groups affected by the project and continues to work toward an 
agreement for the other claimant group. Coolimba and CWC are continuing to work with the claimant 
groups to complete the necessary heritage surveys across the remainder of the project areas. 

The following are good practice measures that will be adhered to throughout the project life time: 

Clearing of moodjar trees will be avoided where possible; 

All ground disturbance activities within the project area will be limited to Cleared Work Areas that 
have been the subject of a formal heritage survey to ensure compliance with the Aboriginal Heritage 
Act 1972; 

Continued consultation will be conducted with the Native Title Claimant Working Groups to 
determine the appropriate levels of monitoring of ground disturbing activity, with regard to the 
possible discovery of subsurface cultural materials; 

The Native Title Claimant Working Groups, will be provided with a copy of any Report pertaining to 
environmental studies and approvals required for the project areas as a key stakeholders to the 
projects; 

Additional Aboriginal heritage surveys using the Work Program Clearance methodology will occur for 
any future proposed works in the project area as indicated in the Heritage Survey Register included 
in Table 9-5; 

The Native Title Claimant Working Groups will be kept informed of progress throughout the 
development of the Projects as a key stakeholder; and 

A management plan will be prepared in consultation with the DIA and Native Title Claimant Groups 
to deal with any requirements for cultural material discovered during the project. 
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Table 9-5 	Heritage Survey Register 

Project Land Area of Existing Land Status of Identification 
Component Component Use Heritage of Heritage 

Survey Issues 

Mine Path and 840 ha All cleared private Requested N/A 
related farm land 
Infrastructure 

Mine Path and 860 ha Native Vegetation Approx lOOha Two heritage 
related private land complete, remainder features identified 
Infrastructure requested within proposed area 

of disturbance. 

Commitment 15 

CWC will consult with Traditional Owners and will seek all relevant approvals under the Aboriginal 
Heritage Act 1972 in the event that disturbance of an Aboriginal heritage site is required. 

Commitment 16 

CWC will undertake ongoing consultation with the Yued, Amangu and Franks groups and additional 
Aboriginal heritage surveys will occur for any future proposed works. 

9.5 European Heritage 

9.5.1 Objectives and Standards 

The objective for the Project with regards to the protection of European Heritage is to ensure that 
changes to the biological and physical environment that are attributed to the Project do not adversely 
affect historical and cultural associations with the area, and comply with relevant heritage legislation. 

The applicable standards for European heritage are: 

EPBC Act; 

Australian Heritage Commission Act 1975; and 

World Heritage Management Principles Register of National Estate (RNE). 

9.5.2 Definition of Issues and Impacts 

As discussed in Section 4.18, a number of heritage sites exist in the region and in proximity to the project 
areas. Those sites identified in the region fall into two categories; these are historical buildings and 
Nature Reserves. 

The Project will not impact upon the non-biological sites such as historical buildings. The biological sites, 
including the Nature Reserves in the surrounding area, have been assessed in the Flora and Vegetation 
Sections and significant direct or indirect impacts are not expected. 

9.5.3 Management 

No specific management is required. 

AVIVA 
	

LIj 
CORPORAl ION LID 

9-17 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

10. Assessment of 

Commonwealth MNES 

I 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Section 10 	IAssessment of Commonwealth MNES 

10.1 Background 
Under the environmental assessment provisions of the EPBC Act, an action requires approval from the 
Commonwealth Minister for the Environment, Water, Heritage and the Arts if the action has, will have or 
is likely to have a significant impact on any MNES. In November 2007, CWC referred the Project to the 
Minister (EPBC Ref 2007/3876) due to the potential to impact on listed threatened species and 
communities (Table 10-1). In January 2008, the DEWHA advised that the Project was considered to be a 
controlled action and would therefore require approval under the EPBC Act. 

Table 10-1 	Species Listed in EPBC Act, Protected Matters Search and Site Surveys 

Threatened Species EPBC Act Status Recorded in EPBC 
Search Tool 

Recorded during 
CWC Site Surveys 

Fauna 

Ca/yptor/iynchus latirostris 
Carnabys Black-Cockatoo, Short-billed 
Black Cockatoo  

Endangered 

Haliaee (us leucogaster 
White-bellied Sea-Eagle  

Migratory 

Merops ornatus 
Rainbow Bee-eater  

Migratory 

Ardea a/ba 
Great Egret, White Egret  

Migratory 

rdea ibis 
Cattle Egret  

Migratory 

Apus pacificus 
Fork-tailed Swift  

Migratory 

Flora 

Eucalyptus impensa Endangered 

Gre v//lea aithoferorum Endangered 

Gre villea Ion gifolium Endangered 

Grevillea cu,viloba subsp. incuiva Endangered 

Hypocalymma Ion gifolium Endangered 

Leucopogon obtectus 
Hidden Beard-heath  

Endangered 

Paraca/eana dixonii Endangered 

The/ymitra sfe/lata Endangered 

Verticordia albida 
White Featherfiower  

Endangered 

D,yandra serratuloides subsp. perissa 
Northern Serrate Dryandra  

Vulnerable 

Eremophila microtheca Vulnerable 

Eucalyptus crispata 
Yandanooka Mallee  

Vulnerable 

Eucalyptus johnsoniana 
Johnson's Mallee  

Vulnerable 

Eucalyptus rhodantha var. rhodantha 
Rose Mallee, Rose Gum 

Vulnerable 
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Threatened Species EPBC Act Status Recorded in EPBC 
Search Tool 

Recorded during 
CWC Site Surveys 

Eucalyptus suberea Vulnerable / 
Hakea megalosperma Vulnerable  
Stawellia dimorphantha 
Arrowsmith Stilt-lily  

Vulnerable 

Tetrathecaaphylla Vulnerable  

The DEWHA Administrative Guidelines (DEWHA, 2006) state that: 

In order to decide whether an action is likely to have a significant impact it is important to consider 
matters such as: 

the sensitivity of the environment which will be impacted; 

the timing, duration and frequency of the action and its impacts; 

all on-site and off-site impacts; 

. 	all direct and indirect impacts; 

. 	the total impact which can be attributed to the action over the entire geographic area affected, and 
over time; 

. 	existing levels of impact from other sources; and 

. 	the degree of confidence with which the impacts of the action are known and understood. 

Of the species listed in Table 10-1 as potentially occurring within the project area, only Carnaby's Black-
Cockatoo (Calyptorhynchus latirostris) and the Rainbow Bee-eater (Merops ornatus) were recorded in the 
project area. An assessment of the potential impact of the proposed Project on these species is provided 
in Section 10.2. 

A number of lakes and reserves located in close proximity to the project area are also listed on the 
Australian Heritage Places Inventory (refer to Section 4.18.1). The risk of adverse environmental impacts 
to these reserves comes from the impact to vegetation, surface water and the fauna that uses these 
habitats. These impacts are assessed in Section 7 and 8 of this document. There risk of significant impact 
to these reserves from this Project is expected to be low. 

10.2 Assessment 

10.2.1 	Carnaby's Black-Cockatoo 

Carnaby's Black-Cockatoo (Calyptorhynchus latirostris) is listed as Endangered under the EPBC Act and 
as a Schedule 1 species under the Wildlife Conservation Act 1950. This species has been recorded in 
previous studies in the region and is known to inhabit proteaceous scrubs and heaths, eucalypt and pine 
forests. The species mainly feeds in shrubland or Kwongan heath, foraging on seeding proteaceous 
species. 

It is estimated that the total wild population has declined by 50% in the past 45 years and is now likely to 
be approximately 40,000 in the South West of Western Australia (Johnstone and Kirkby (2007). Factors 
contributing to the decline in numbers include habitat fragmentation, clearing of heathland surrounding 
breeding sites, poaching of eggs and young and invasive species such as the Galah and the Western 
Long-billed Corella, which compete for nest hollows. 

Carnaby's Black-Cockatoo has been recorded in the South Eneabba Nature Reserve, which has similar 
vegetation to the project area. It is considered that this species is likely to use the project area for feeding 
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and is likely to be a seasonal but regular visitor to the project area. It feeds in remnant native vegetation, 
areas of native vegetation revegetated after mining and in adjacent farmlands (Johnstone and Kirkby 
2008) after moving from inland breeding areas (such as Three Springs and Carnamah) to non-breeding, 
feeding areas closer to the coast. 

Kwongan heath is considered to be an important feeding resource for Carnaby's Black-Cockatoo, but the 
small area of clearing (860ha, not all at one time and continuously rehabilitated) of this vegetation type, 
for the Project, will not significantly reduce available food resources or impact local populations. In 
addition, there are large areas of Kwongan heath in secure reserves in the region, such as South 
Eneabba, Lake Logue, Beekeepers, Coomallo, Drovers and Lesueur reserves. Figure 4-18 shows the 
extent of Conservation estate in the area. The immediate area has a total of 152,000 ha of native 
vegetation in Conservation estate and the wider region (area covered by the 250,000 maps of Dongara, 
Hill River, Perenjori and Moora) has 991,000 ha of native vegetation which is 23% of the land covered by 
those maps. 

As discussed in Section 4.8, it is unlikely that this species or the local population breeds within the project 
area or South Eneabba Nature Reserve. The nearest known breeding location is approximately 40 km 
south-east of the project area at Coomallo Nature Reserve. The results and conclusions of the Johnstone 
and Kirkby surveys are provided in Appendix Ml. 

No significant direct or indirect adverse impact to this species or any population of the species is 
anticipated as a result of the Project. 

10.2.2 	Rainbow Bee-eater 

The Rainbow Bee-eater (Merops ornatus) is listed as Migratory under the EPBC Act. This species has 
been recorded from multiple surveys in the Eneabba region, and generally is common in the region. 

This species migrates within Australia and up to Indonesia and New Guinea, and is found almost 
anywhere suitable for obtaining insects. Breeding occurs in both New Guinea and Australia between the 
months of October and December. The nests are burrows which are dug, usually at a slight angle, on flat 
ground, sandy banks or cuttings, and often at the margins of roads or tracks. 

It is expected that the individuals recorded during the surveys of the project area are breeding visitors, 
due to the timing of the survey and the sandy soil types of the region that are suitable for nest burrows. 

No significant direct or indirect adverse impact to this species or any population of the species is 
anticipated as a result of the Project. 

10.2.3 	Other Listed Fauna Species 

Table 10-1 indicates that the White-bellied Sea-Eagle (Haliaeetus leucogaster), Great Egret (Ardea alba), 
Cattle Egret (Ardea ibis) and Fork-tailed Swift (Apus pacificus) may occur in the project area. The White-
bellied Sea-Eagle is restricted to coastal habitats which do not occur in the project area, so this species is 
unlikely to be impacted by the Project. Similarly, the Project is not expected to impact on the Cattle Egret 
as it has not been previously recorded in the region and areas of suitable habitat can be found in the 
farmland surrounding the project area. 

The Great Egret is most commonly found in both fresh and saline shallow waters, neither of which are 
found in the project area. This species has been recorded in the region, but due to a lack of suitable 
habitat it is unlikely to be present in the project area. 

Fork-tailed Swifts are a migratory species that spends winter in Australia after breeding in Mongolia and 
China. This species has previously been recorded in the Lesueur area. Due to the aerial lifestyle and 
migratory nature of this species, it is expected to be an infrequent visitor that would not directly utilise the 
fauna habitats of the project area and so is unlikely to be adversely affected by the proposed Project. 
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Summary of 
Section 11 	Environmental Management Commitments 

Central West Coal has made a number of commitments in relation to the environmental management of 
the proposed Project. These commitments are documented in the relevant section of this PER and are 
summarised in Table 11-1, along with information on the timing proposed for implementation of the 
commitments. 
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Table 11-1 	Environmental Management Commitments 

Subject Section No. Proposed Actions Project On 
Phase Advice 

From 

Vegetation 7.2.3 1 CWC commits to providing an offset of 861 ha of remnant vegetation for the vegetation Prior 	to DEC 
clearing in the project area. The offset will be negotiated with the DEC. commencement 

of development  

Vegetation 7.2.3 2 CWC will undertake further field studies to extend vegetation surveys outside the project Prior 	to DEC 
area and incorporate areas of potential impact from groundwater drawdown. commencement 

of development 

Flora 7.3.3 3 CWC will undertake further field studies to assist in locating any additional populations of Continuous DEC 
Priority Flora species outside the Project Area. The location and numbers of additional through out the 
populations found will be reported to DEC. Project  

Groundwater 7.4.3 4 CWC will undertake further field studies and monitoring to determine the likelihood of Prior to DEC 
Dependent Erindoon and Bindoon Creek being groundwater dependant. Studies into the connection commencement 
Ecosystems between surface and subsurface water flows in the Erindoon and Bindoon Creeks and their of development 

relationship to groundwater will be conducted and reported to the DoW 

Groundwater 7.4.3 5 CWC will undertake to monitor the health of the following potential GDE and report the Continuous DEC 
Dependent monitored health and the monitored groundwater levels surrounding each of the GDE to the through out the 
Ecosystems DEC on an annual basis. Further, CWC will agree appropriate triggers with the DEC to Project 

identify when contingency measures (based on the health of the GDE) are required. 

Lake Indoon - monitor ground water levels to determine if any groundwater drawdown; 

Bindoon and Erindoon Creeks - monitor water flow and water quality; 

Lake Logue Nature Reserve - monitor health of vegetation and groundwater level; 

Rocky Spring TEC - monitor health of vegetation and groundwater level; and 

South Eneabba Nature Reserve (west of Brand Highway) - monitor health of vegetation 
and groundwater level. 
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Subject Section No. Proposed Actions Project On 
Phase Advice 

From 

Dieback 7.5.3 6 CWC will implement vehicle hygiene procedures to minimise potential spread of dieback and DEC 
conduct an inspection throughout the project area at periodic intervals during construction 

,.. Continuous 

and operations for the presence of the disease. In the event that dieback is detected, CWC through out the 

will determine appropriate management in consultation with DEC. Project 

Landform 	and 7.6.3 7 CWC will undertake on-going soils characterisation to provide input to the Preliminary Continuous DEC 
Soils Closure Plan and Draft Progressive Rehabilitations Plans for the CWC Project. through out the 

Project  

Water 7.7.3 8 CWC will extend the groundwater monitoring bore network and develop the groundwater Continuous DEC, DoW 

7.8.3 model to: through out the 

8.2.3 Accurately monitor the response of affected aquifers to mine de-watering, especially the Project 

superficial aquifer which may provide domestic and stock drinking water to neighbour 

Confirm the predictions of changes to groundwater quality and water-table drawdown 

Confirm the relationship between stream flows and groundwater recharge and the 
extent to which sub-surface flows in palaeo drainages is important in the maintenance of 
soil moisture levels in so far as that supports plant growth.  

Vertebrate 7.9.3 9 CWC will conduct annual regional surveys for Carnaby's Black-Cockatoo. This will include Continuous DEC 
Fauna compilation of any sightings of the cockatoo. The results of these activities will be reported to through out the 

relevant stakeholders. Project  

Acid 	Mine 8.3.3 10 CWC will conduct further testing program to confirm the AMD potential of waste rock, coal Continuous DEC 
Drainage and coal reject materials and combustion ash material and further refine the development of through out the 

management strategies to address any potential impacts if required. Project  

Noise 8.6.3 11 CWC commits to investigating and implementing the most effective noise attenuation Prior 	to DEC 
measures during the detailed design phase so that the noise impacts experienced by construction 
sensitive receptors are as low as reasonably achievable, and continuous 

throughout 	the 
Project  

8.6.3 12 CWC will 	monitor background 	noise at sensitive 	receptors prior to construction and Prior to DEC 
operation, and will monitor noise levels through commissioning and operation to allow commencement 
validation of the noise assessment. of construction 
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Subject Section No. Proposed Actions Project On 
Phase Advice 

From 

Community 9.1.4 13 CWC will work with the relevant stakeholders to have a positive legacy on the community Continuous DEC, local 
and Social within the region. throughout 	the shires and 

Project communities 

Visual Amenity 9.9.3 14 CWC will use directional lighting and screening vegetation, where appropriate, to reduce Continuous DEC 
impacts on visual amenity. throughout 	the 

Project  

Aboriginal 9.4.3 15 CWC will consult with Traditional Owners and will seek all relevant approvals under the Continuous DIA and 
Heritage Aboriginal Heritage Act 1972 in the event that disturbance of an Aboriginal heritage site is throughout 	the Heritage 

required. Project Groups 

9.4.3 16 CWC will undertake ongoing consultation with the Yued, Amangu and Franks groups and Continuous DIA 	and 
additional Aboriginal heritage surveys will occur for any future proposed works. throughout 	the Heritage 

Project Groups 
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The Central West Coal Project is a proposal to develop a 2.OMtpa to 2.5Mtpa coal mine that will provide 
approximately 75 Million tonnes (Mt) of sub-bituminous grade crushed coal to the Coolimba Power 
Station over its lifetime. 

The Project will be required to dewater the mine pit and the mine dewatering water will be used to water 
cool the Coolimba Power Station. 

As a new source of fuel for energy, the proposed coal mine will assist the State Government achieve its 
Fuel Diversity Policy which seeks to diversify the sources of fuel and energy generation within the State. 

Of the environmental and social issues potentially associated with the proposed Project, the most 
significant issues, their impact and management are: 

The clearing of approximately 861 ha of vegetation adjacent to the SENR, which will include the 
removal of selected individuals and populations of Priority Flora. Potential impacts include reduction 
of biodiversity, native vegetation and priority flora, impacts of habitat reduction on native fauna and 
impacts of cleared areas on surface water flows and sedimentation. These impacts will be managed 
by limiting clearing to the minimum at all times, progressive rehabilitation of cleared areas and careful 
management of exposed fauna. 

Potential for clearing to impact on Carnaby's Black-Cockatoo (Calyptorhynchus latirostris) and the 
Rainbow Bee-eater (Merops ornatus), both of which are protected under the EPBC Act. These 
impacts will be managed by limiting clearing to the minimum at all times, progressive rehabilitation of 
cleared areas and careful management of exposed fauna. 

The potential for groundwater drawdown from mine dewatering to impact vegetation in the Lake 
Logue Nature Reserve, the South Eneabba Nature Reserve and some flora species in one other 
vegetation community. Groundwater modelling has predicted groundwater drawdown of between 15 
m to 20 m in the Lake Logue Nature Reserve and a larger drawdown of groundwater near the SENR 
and vegetation community T3. It is believed that the majority of the vegetation in these areas is not 
groundwater dependent but rather relies on rainfall and hence will not be impacted by the dewatering. 
However, the groundwater model needs to be validated through monitoring of groundwater levels 
during operations and the interaction between groundwater and vegetation needs to be further 
understood through the implementation of a vegetation monitoring programme during operations. The 
flora species of particular concern need to be monitored. If stress becomes evident in these 
communities mitigation will be implemented to minimise loss of vegetation condition. 

The potential for contamination of groundwater from leaching from fly ash and saline solids from the 
Coolimba Power Station when disposed to the mine pit. A solute transport assessment undertaken 
has shown that all concentrations, both immediately after disposal to the pit and over time, will report 
to the final void, however the modelling is preliminary and will require further refinement as part of 
operations to determine the appropriate management methods to ensure minimal environmental 
impact. 

CWC believes that the proposed Project can be implemented in an environmentally and socially 
acceptable manner, and has demonstrated in the PER its commitment to sound environmental 
management. The company now looks forward to developing the Central West Coal deposit as a secure, 
reliable and economic new fuel source for WA energy generation for the next 30 years. 
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15.1 List of Acronyms and Abbreviations 

AAADT 	 Annual Average Daily Traffic 

AAGR 	 Average Annual Growth Rate 

ABS 	 Australian Bureau of Statistics 

ADWG 	 Australian Drinking Water Guidelines 

AHD 	 Australian Height Datum 

Al 	 Aluminium 

ANZECC 	 Australian and New Zealand Environment Conservation Council 

ANZMEC 	 Australian and New Zealand Minerals and Energy Council 

ARMCANZ 	 Agriculture and Resource Management Council of Australia and New 
Zealand 

As 	 Arsenic 

ATSIC 	 Australian and Torres Strait Islander Commission 

Aviva Aviva Corporation Limited 

B Boron 

bcm Bank Cubic Metres 

BoM Bureau of Meteorology 

BOS Base of Superficial 

CAG Community Advisory Group 

CALM Department of Conservation and Land Management 

Cattamarra CM Cattamarra Coal Measures 

Coolimba Coolimba Power Pty Ltd 

CPP Coolimba Power Project 

Cr Chromium 

AVIVA 
CORPORATION LTD 

15-1 



PUBLIC ENVIRONMENTAL REVIEW 
CENTRAL WEST COAL PROJECT 

Section 15 	List of Acronyms, Abbreviations and Glossary 

Cu Copper 

CWC Central West Coal Pty Ltd 

db Dry Basis 

DEC Department of Environment and Conservation 

DEWHA Commonwealth Department of Environment, Water, Heritage and the Arts 

DIA Department of Indigenous Affairs 

DITR Department of Industry, Tourism and Resources 

DMA Decision Making Authority 

DoCEP Department of Consumer and Employment Protection 

DMP Department of Mines and Petroleum 

DoW Department of Water 

ecologia ecologia Environment 

EMP Environmental Management Plan 

EMS Eneabba Main Seam 

ESP Exchangeable Sodium Percentage 

EP Act Western Australian Environmental Protection Act 1986 

EPA Environmental Protection Authority 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ETYE Eighty Seam Coal Horizon 

FeS2  Pyrite 

G DE Groundwater Dependant Ecosystem 

Gipa Giga litres per annum 

Glevan Glevan Consulting 
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ha Hectares 

HRA Health Risk Assessment 

HS High school 

IBRA Interim Biogeographical Regionalisation for Australia 

IMO Independent Market Operator 

JORC Joint Ore Reserves Committee 

kL Kilolitre 

kWh Kilowatt hour 

LLNR Lake Logue Nature Reserve 

MAX Maxwell Seam Coal Horizon 

MCA Minerals Council of Australia 

mg/L Milligrams per Litre 

Mi/d Megalitres per Day 

Mm3  Million Cubic Metres 

Mo Molybdenum 

MRWA Main Roads Western Australia 

Mt Million Tonne 

Mbcm Million Bank Cubic Metres 

Mtpa Million Tonnes per Annum 

MW MegaWatts 

NAF Non-Acid Forming 

NATA National Association of Testing Authorities 

Native Title Act Commonwealth Native Title Act 1993 
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NCR North Country Region 

NEPC National Environment Protection Council 

NEPM National Environment Protection Measure 

NES National Environmental Significance 

NHMRC National Health and Medical Research Council 

NOHSC National Occupational Health and Safety Commission 

NRMMC Natural Resource Management Ministerial Council 

NTU Nephelometric Turbidity Unit 

PAF Potentially Acid Forming 

PER Public Environmental Review 

pHf  Field pH 

pH10  Field Peroxide pH 

PM10  Small Particulate Matter (less than 10 microns) 

Ppm Parts per million 

PSD Particle Size Distribution 

REIWA Real Estate Institute WA 

RFDS Royal Flying Doctor Service 

RNE Register of National Estate 

RO Reverse Osmosis 

Rockwater Rockwater Pty Ltd 

ROM Run-of-Mine 

Se Selenium 

SIA Social Impact Assessment 
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SENR South Eneabba Nature Reserve 

SMC Stockpile Management Corridor 

SPOCAS Suspension Peroxide Oxidation Combined Acidity and Sulphur 

SRE Short Range Endemic 

Subterranean Ecology Subterranean Ecology Scientific Environmental Services 

SVT SVT Engineering Consultants 

SWIS South West Interconnected System 

t Tonne 

TAA Titratable Actual Acidity 

TDS Total Dissolved Salts 

TEC Threatened Ecological Community 

Terrenus Terrenus Earth Sciences 

tpd Tonnes per Day 

WAM Western Australian Museum 

ybp Years Before Present 

Zn Zinc 

15.2 Glossary 

Annual Average Daily 	Bi-directional traffic count representing an average 24 hour day in a year. 
Traffic 

Biogenic silica 	 Silica present in a soil horizon where the silica is the remains of animals 
with siliceous skeletons, for example diatoms. 

Bottom Ash 	 Ash removed from the boiler bottom after combustion. 

Carbon Capture and 	An approach to reducing emissions based on capturing carbon dioxide 
Sequestration 	 (CO2) from large point sources such as fossil fuel power plants and storing 
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it deep underground instead of releasing it into the atmosphere. 

Carbon Capture and 	The power station will be constructed to enable it to convert to a plant that is 
Sequestration ready 	capable of capturing carbon dioxide from its flue gas emissions in the 

future. 

Carbon Capture 	 Carbon emissions (essentially as carbon dioxide, CO2) that are released 
Technology 	 from burning fossil fuels such as coal are captured before being emitted to 

the atmosphere. 

dB(A) 	 Decibels with the sound pressure scale adjusted to conform with the 
(A-weighted decibels) 	frequency response of the human ear. A sound level meter that measures 

A-weighted decibels has an electrical circuit that allows the meter to have 
the same sensitivity to sound at different frequencies as the average human 
ear. There are also B-weighted and C-weighted scales, but the A-weighted 
scale is the one most commonly used for measuring loud noise. 

Ferricrete 	 Ferricrete is a term used for a collection of iron minerals that includes the 
more common iron oxides hematite, goethite, lepidocrocite, ferrihydrite, 
maghemite, and jarosite and which may occur in various combinations. The 
form taken by the ferricrete mass is dependent on its method of formation, 
and may range from massive forms with minimal structure but in which 
pisolitic influence is present, to secondary cementation of iron-rich erosion 
debris, pisolites, and quartz grains. Both forms of ferricrete are hard and 
erosion resistant materials and may occur on the surface or within the 
regolith. 

Fly Ash 	 Fine ash collected from the boiler flue gas in bag filters or hoppers. 

Indicated Resources 	Resources from which the quantity and grade and/or quality are computed 
from information similar to that used for measured resources, but the sites 
for inspection, sampling, and measurement are farther apart or are 
otherwise less adequately spaced. The degree of assurance, although 
lower than that for measured resources, is high enough to assume 
continuity between points of observation 

Inferred Resources 	Resources from which estimates are based on an assumed continuity 
beyond measured and/or indicated resources, for which there is geologic 
evidence. Inferred resources may or may not be supported by samples or 
measurements 

LA1 	 Is the noise level exceeded 1% of the time 

LA10 	 Is the noise level exceeded 10% of the time 

LA90 	 Refers to the noise level exceeded 90% of the time 

Measured Resources 	Resources from which the quantity is computed from dimensions revealed 
in outcrops, trenches, workings, or drill holes; grade and/or quality are 
computed from the results of detailed sampling. The sites for inspection, 
sampling, and measurement are spaced so closely and the geologic 
character is so well defined that size, shape, depth, and mineral content of 
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the resource are well established 

Nephelometric Turbidity 	The unit used in measuring water quality. Nephelometric refers to the way 
Unit 	 the instrument, a nephelometer, measures how much light is scattered by 

suspended particles in the water. The greater the scattering, the higher the 
turbidity. Therefore, low NTU values indicate high water clarity, while high 
NTU values indicate low water clarity. 

Non-Acid Forming 	Material that does not generate acid when exposed to atmospheric oxygen 
and water 

Oxygen Firing 	 A carbon capture technique capturing carbon at the pre combustion phase 

Pedogenic silica 	 Silica present in soil horizon where the silica is the result of pedologic or soil 
forming processes including mobilisation and deposition from solution. 

Potentially Acid Forming 	Material that may potentially generate acid when exposed to atmospheric 
oxygen and water 

Regolith 	 The layer of soil, weathered materials and transported sediments above 
fresh bedrock 

SIDRA 	 Signalised and unsignalised Intersection Design and Research Aid (traffic 
engineering software) 

Texture Contrast Profiles 	A more descriptive term to describe a Duplex Primary Profile Form where 
the difference between the A horizon and the underlying B horizon is at 
least 1.5 texture groups under the Northcote (1971) soil classification 
system, and where the change (increase) in texture occurs over a distance 
of 10cm or less. 

Titratable Actual Acidity 	Acidity that is readily soluble and exchangeable and can be measured in 
the laboratory by titration of a I Molar (M) Potassium Chloride (KCI) 
suspension 
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