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THE PURPOSE OF THIS REPORT 

This report contains the Environmental Protection Authority's environmental assessment and 
recommendations to the Minister for the Environment on the environmental acceptability of the 
proposal to. 

Immediately following the release of this report there is a 14-day period when anyone may 
appeal to the Minister against the Environmental Protection Authority's recommendations. 

After the appeal period, and determination of any appeals, the Minister consults with the other 
relevant ministers and agencies and then issues his decision about whether the proposal may or 
may not proceed. The Minister also announces the legally binding environmental conditions 
which might apply to any approval. 

APPEALS 

If you disagree with any of the assessment report recommendations you may appeal in writing 
to the Minister for the Environment outlining the environmental reasons for your concern and 
enclosing the appeal fee of $10. 

It is important that you clearly indicate the part of the report you disagree with and the reasons 
for your concern so that the grounds of your appeal can be properly considered by the Minister 
for the Environment. 

ADDRESS 

I lon :rvJinister for the EnvironJTJCnt 
I 8th Floor, ;\llendalc Square 
77 St ()eorge's Terrace 
PERTH W A 6000 
CLOSING DATE 

Your appeal (with the $10 fcL) must reach the Minister's office no later than 5.00 p.m. on the 
4 September llJ'J?.. 
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Summary and Recommendations 
The Environmental Protection Authority has assessed a proposal by Hamersley Iron Pty 
Limited (Hamerslcy) for an iron ore mining operation at Marandoo, 35 kilometres east-north­
east of the town of Tom Price, in an enclave within Karijini National Park, Hamersley also 
proposes to build a railway line from the existing Paraburdoo-Dampier railway line, to service 
Marandoo, The rail line would then continue past Marandoo to connect with proposed future 
mines in the Ccnrral Pilbara, The railway line to the east of Marandoo is termed the Central 
Pilbara railway, 

The Marandoo tenement and the corridor in which the railway line would be built were excised 
from the Karijini National Park by State Parliament to facilitate development of Marandoo, This 
followed the release of the Government's "Resolution of Conflict" policy on mining and 
exploration in the conservation estate of Western Australia~ 

When assessing proposals under the Environmental Protection Act 1986, the Authority gives 
consideration to both the technical merits of the proponent's environmental management 
commitments and also to any relevant environmental policies or principles, The Authority's 
advice as to the environmental acceptability of any proposal is therefore based on both the 
technical aspects of the proposal and its policy context 

In the c;tse of the Marandoo mine ancl Central Pilbara railway the Authority is of the view that 
matters of policy have already been determined by virtue of Parliament's excision of the 
tenement and corridor, The Authority has therefore confined its assessment to the technical 
considemtions only: that is, can all of the impacts associated with the mine and railway be 
satisfactorily managed so as to ensure that the environmental values of the region, particularly 
those of the Karijini National Park, are protected? 

The proposal was referred to the Authority in 1991 and assessed at the level of Environmental 
Review and Management Programme (ERMP) owing to the location of the proposal in an 
cnchtvc within a national park and the size and nature of the proposaL 

The proposal attracted considerable interest with 610 written subrnissions recei vecl by the 
Authority during rh~ !0 week ~Jublic review phase. 

The Proposal 

Hamerslcy is proposing to construct and operate a 12 million tonne per year iron ore mining 
operation at rv1arandoo connnencing in 1991. Mining would he carried out within a defined area 
of approximately 4 km by 2 km with all mining confined to above the water table, 

Conventional open cut methods would be used, including drilling and blasting of the ore 
followed by loading using hydraulic excavators onto haul trucks. 

The ore would be processed at Marandoo, employing crushing and screening to achieve the 
desired ore product. The ore \VOuld then be stockpiled prior to loading onto rail wagons for 
transport to Dampicr, 

i\~1ar~1ndoo ore would be blended at Dm11picr with ore fron1 the other Harner-sley operations to 
:1chicve the strict chemical dncl phyr·dcal pnranteters required by the market 

Overburden rrom the tnining operation would initially be disposed of in shallow gullies to the 
south and west of the Initial Mining Area (lMA), After 4 to 5 years of mining there would be 
sutTicient area ;tvailable within the pit to dump overburden, 

\Vater for dust suppressjon and domestic use wouid be pun1ped frorn an extensive groundvvater 
aqnifcr, The proposed borefielcl design is a linear arrangement of five to eight production bores 
over a length of 4.5 to 7 kn1. The bore field would be located along the railway access road to 
the north of the mine piL 



The Central Pilbara railway line is proposed to extend from Marandoo to Homestead Junction, 
just to the east of the present Park boundary. The railway would provide a transport link for the 
proposed future Hamersley operations in the Central Pilbara which the proponent plans to 
develop over the next decade and beyond. 

Environmental Issues 
The Environmental Protection Authority is concerned at the quality of the ERM_F provided by 
the proponent. For important aspects of the proposal, notably the Central Pilbam railway, there 
was insufficient detail provided in the document to allow the Authority, or the community, to be 
able to assess the adequacy of proposed management of the potential environmental impacts of 
the development. This resulted in the Authority requiring further information from the 
proponent following the public review phase. While further details are often required at this 
time, the Authority's requirements were greater than usual in this case, and have led to a 
recommendation that an environmental management programme be prepared for the Central 
Pilbara railway for public review. In addition, the Authority's recommendations are of 
necessity wide ranging to address issues not covered in the ERMP. 

K<1rijini National Park is part of the conservation estate of Western Australia. The primary land 
use of the National Park is for conservation. Tourism and recreation, insofar as they are 
compatible with con,scrvation, are additional uses. The Park is host to a number of rare and 
endangered species such as the Pebble-mound Mouse and Grey Honeycater as well as a 
numlll:r of priority tlor;1 species. 

Although the Maramloo tenement, and that part of the transport corridor for the railway line that 
is surrounded by the Park, have both been excised from the Karijini National Park, they share 
extensive conunon boundaries with the Park and will eventually be returned to the Park. 

There is no doubt that the conservation values of the affected areas have the potential to be 
adversely impacted by the Marandoo mining development and the Central Pilbara railway. The 
responsibility for the proponent and regulatory authorities is to ensure that impacts are properly 
n1anagcd. As well, under the Government's 'Resolution of Conflict' policy, additions will he 
made to the N arional Park to oiTsel the excisions for Marandoo and the infrastructure corridor. 

The Authority identified, from its own assessment and public submissions, the following key 
environn1cntal issues associated \Vith the ~.1arandoo proposal: 

protection of conservation values of Karijini NatJonal Pnrk; 

impacts associated \Vith the eastern railway line; 

impacts of drainage; 

impacts of ground water abstraction; 

imp<Jcts of construction, including both the construction activity and those associated with 
the construction workforcc; 

nnp;-Jcrs of weeds; 

rchabil imtion of proJect ~1rea; 

impacts of fire; 

visual in1pacts of facilities; and 

impacts or waste disposal. 

As a consequence of this asscssinent of the proposal, the Authority considers that ali of the 
environmental issues associated with the Marandoo mining development and the Central Pilbara 
r;1ilway are able to be managed adequately, although some further details are required on how 
management will he effected. 

ll 



Recommendation 1 
The Environmental Protection Authority considers that the environmental 
issues arising from the proposal have been addressed and are manageable, 
either by the changes lo the proposal made by the proponent during the 
assessment, by the environmental management commitments given by the 
proponent, or by the Environmental Protection Authority's recommendations in 
this report. 

Accordingly, the Environmental Protection Authority recommends that the 
project could be adequately managed and could proceed subject to the 
Environmental Protection Authority's recommendations in this report, and the 
proponent's commitments to environmental management listed in Appendix 1. 

The Department of State Development has predicted that the Central Pilbara region is likely to 
be the focus for future iron ore mining development in the Pilbara in the next decade. If this is 
the case there will be an increased potential for cumulative environmental impacts on the 
biological resources or the region. Further information will be required to allow assessment of 
such impacts prior to development. Those iron ore companies involved should begin this data 
collection without delay. 

The Environmental Protection Authority is of the view that there is a potential 
for cumulative environmental impacts on the biological resources of the region. 
Therefore, prior to any further iron ore mining development in the Central 
Piihara region, an integrated biological survey should be carried out to 
determine the distribution of significant species of flora and fanna and 
geographically restricted vegetation communities. Data collection should begin 
without delay. The re~;ults of such a survey would allow future mining 
proposals to be more easily assessed. 

There are a number of other iron ore 1nining tenen1ents within the Karijini National Park which 
are the subject of State Agreement Acts. Under the Government policy on mining and 
exploration in the conservation estate of Western Australia. these tenements are to be evaluated 
and rationalised. Those tenctnents that, after evaluation, are found to be unsuitable for 
development will be relinquished by the holder. Tenements with mineable resources would be 
excised from the National Park to facilitate development of the iron ore resource. This may 
n1ean further mines within the boundaries of the park. 

The Environntcnta! Protection Authority is concerned with the potential 
cumulative environmental impacts associated with developing further mining 
proposals in Karijini National Park during the life of the Marandoo iron ore 
mining operation. The potential cumulative impacts include loss of wilderness 
values, groundwatcr drawdown, habitat destruction and impacts associated 
·with construction ctHnps. Therefore the Authority considers that should further 
iron ore _mi:dnQ nroonsals in the Park be put to Governinent they should not 
proceed until !\1a.ran(loo has been dccommiSsioncd. 

There are a range of significant flora and fauna found on the r-viarandoo tcncnx~nt and railway 
corridor. Some of these are rare whilst others are geographically restricted or poorly known. 
The Authority recognises the difficulties associated with collecting information on many of 
these species. particularly flora, but considers they arc of sufficient importance to require 
dewiled evaluation. 
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Recommendation 2 

Rare, priority and geographically restricted species of flora and fauna in the 
project area should be treated with special consideration. Accordingly, the 
Environmental Protection Authority recommends that the proponent provide 
details of the results of all flora and fauna surveys to be carried out, on all 
areas likely to be disturbed through construction and operational activity, to 
the Environmental Protection Authority and the National Park managers, prior 
to approval for those areas to be disturbed. Should it be deemed necessary 
specific action may be required to manage impacts so as to protect particular 
species. 

The projected peak construction workforce for the Marandoo development would be 800 
persons at any one time. The activities and potential impacts associated with the workforce 
would require supervision from Park staff. In order to manage the potential impacts from 
construction activity and workforce recreation on the National Park the proponent should take 
responsibility for workforce supervision. 

Recommendation 3 

The Environmental Protection Authority recommends that the proponent should 
take responsibility for the supervision of construction workforcc impacts on 
the Karijini National Park and to assist the National Park managers in redudng 
the impacts on National Park values from such activities. 

The Central Pilbara railway from Marandoo to Homestead Junction on the eastern side of the 
Park is a significant part of the proposed development. It stretches for a distance of 
approximately 60 kilometres, most of which has common boundaries with the Park. 

1\ number of submissions commented upon the lack of detail provided on alternative routes for 
the rail route from the proposed Central Pilbara area to the port at Dam pier. The Environmental 
Protection Authority is concerned that details of management of potential impacts was not 
adequately addressed in the ERMP or the proponent's response to public submissions. It is 
understood tlwt the proponent has a preferred route but this should not n1ean that alternative 
routes should not be rnaclc explicit and the costs and benefits discussed. 

The level of information provided in the ERMP for many aspects of the Central Pilbara railway 
was insufficient to allow the Authority and the public to make an assessrnent of the adequacy of 
the proposed management of the potential environmental impacts associated with this aspect of 
tht: development at this time. [t is recognised that the proponent's response to public 
submissions provides new information on the alignment of the railway and drainage design, but 
does not specify the environrnenta1 managen1ent for this alignn1ent or n1ethod of drainage 
rnanagen1enc This n1akes it difficult to assess the managcrnent of potential cnviron1nental 
in1pacts of the raihvay line in its conceptual form. Consequenlly, Lhc ,Authority considers that 
\vhilc sufficient infonnation is available to support the conclusion that the environn1cntal 
irnpacts fron1 the Central Pilbara railway should be manageable, further specific infonnation on 
how the environmental impacts are to be managed for this part of the project is required to be 
provided to enable Ministerial clearance, upon advice from the Environn1ental Protection 
Authority following public review. 

Recommendation 4 

The proponent. should construct and operate the Central Pilbara railway (from 
Marandoo to Homestead Junction) so as to minimise environmental impacts. 
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The Environmental Protection Authority recommends that prior to construction 
of the Central Pilbara Railway the proponent prepare, and subsequently 
implement, a separate and specific environmental management programme for 
the Central Pilbara railway line, in consultation with the Environmental 
Protection Authority, and the National Park managers to meet the requirements 
of the Minister for the Environment upon advice from the Environmental 
Protection Authority. The programme would be made available for public 
review by the Environmental Protection Authority. 

Indicative guidelines are provided in Appendix 5 outlining the type of information required for 
the environmental management plan for the Central Pilbara railway. These will be finalised after 
appropriate consultation. 

The development of the mine and railway lines will result in the modification to surface water 
!lows in the area upon which important vegetation communities and the associated animal 
populations depend. lt is important that careful design and monitoring is provided to minimise 
this impact. 

Recommendation 5 

The important vegetation communities in the area, in particular the cuulibah 
and mulga woodlands, should be protected from drainage impacts associated 
with the development and operation of the project. Accordingly, the 
Environmental Protection Authority recommends that prior to construction the 
proponent prepare and subsequently implement a drainage management pian, in 
consultation with the Environmental Protection Authority and the National Park 
managers. The plan should include a monitoring component to determine its 
effectiveness and should comply with Recommendation 14. 

Hamersicy proposes to use gnmndwater pumped froru a nearby aquifer for dust suppression at 
the mine and domestic water supply. Woodlands of coolibah and coolibah-mulga occur in the 
valley adjacent to the mine. The woodlands are the only examples remaining in an undamaged 
condition in the region and they need to be protected from any impact associated with 
Llr;l\vdown of the aquifer. 

Recommendation 6 

There should be no unacceptable impact on the conservation values of the 
Karijini National Park from gruundwater abstraction associated with the 
project, particularly the coolibah woodlands, to the east of Mt Bruce, where 
groundwater drawdown should not be detectable. Accordingly, the 
J<:nvironmcntal Protection Authority recommends that prior to commissioning 
of the i\1arandoo borefield, the proponent prepare and subsequently i:rnpic:ncnt 
a groundwai.cr rnonitoring progrannne, to contply with recommendation 14, in 
consultation vdth i.hc Environrnental Protection l-'~uthority, the National Park 
managers and the Water Authority of Western Australia. 

The current proposal for n1inlng of the lv1arandoo deposit is confined to the area above the \Vater 
table. however, it is recognised that there are substantial ore reserves below the water table that 
111ay be suitahle for mining at a later date. Any future proposal to n1ine below the water table 
would require environmental impact assessment. 
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The Environmental Protection Authority considers that any proposal to mine 
below the water table would require referral to the Authority for environmental 
impact assessment. 

Weed invasion can have a significant effect on the health of native vegetation communities. In 
areas of high conservation value such as national parks it is important to control the spread of 
weeds. There are a number of weed species identified at Marandoo with the potential for 
significant spread, during the construction and operation of the project, if not carefully 
controlled. 

Recommendation 7 
The spread of weeds resulting from the development and operation of the 
project should be minimised. Accordingly, the Environmental Protection 
Authority recommends that prior to the commencement of construction, the 
proponent prepare and subsequently implement a weeds management plan, in 
consultation with the National Park managers and the Agricultural Protection 
Roa rd. The plan should prescribe hygiene, monitoring and control measures. 
The plan should include a monitoring component to determine its effectiveness 
and comply with Recommendation 14. 

Fire can also significantly alter the composition of vegetation communities. With the nature of 
the construction work, in particular, there is the potential for more fires and consequent major 
da:nage to mulga communities. 

Recommendation 8 

The devciopment and operation 01 me projeci shouta not iead to a significantly 
increased fire risk within the Karijini National Park. Accordingly, the 
Environmental Protection Authority recommends that prior to the 
commencement of construction, the proponent develop a fire management plan 
in consultation with the National Park managers, for the range of activities to 
be undertaken during construction and operation. The plan should integrate fire 
management with the overall fire mana11ement reouirements of the Kariiini 
National Park. The plan should include l; monitori,;g--~o;~p~ncnt to dctcrn;in-~ 
its effectiveness and cornp!y \Vith Rcconnnendatio:n 14. 

It is the understanding of the Environmental Protection Authority that the Marandoo tenement 
be returned to the Park at the end of mine life. It is, therefore, important that the rehabilitation of 

L " l " J " I I • 1 • • 'T'l I" 1 1 • 1 ,. • • • t!!C Site oe m accoru wltn tms OO.JCCtlvc. 1 ne use or 1oca1 nat1ve seeu ror revegetat1on at tnc sac 
is an in1portnnt purt of a successful prognm1rne. 

Recotnn1endation 9 
Rehabilitation of the project area should achieve a standard consistent with the 
values for return to the Karijini National Park. Accordingly, the Environmental 
Protection Authority recommends that prior to the commencement of 
construction, the proponent prepare and subsequently implement rolling 
rehabiiitation plans, in consultat.ion with the National Park managers, the 
Environmental Protection Authority and the Department of Minerals and 
Energy. The plan should include a monitoring component to determine its 
effectiveness and comply with Recommendation 14. 
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Recommendation 10 
The Environmental Protection Authority recommends that all plant material 
used for rehabilitation should be sourced locally. The National Park managers 
should determine the acceptability of plant material used for rehabilitation. 
Sources of seed and species proposed for planting during rehabilitation should 
he included in the rehabilitation plan. 

The Marandoo mine site and the associated railway lines will be clearly visible from a number 
of high points within the Park, including Mt Bruce, which overlooks the minesite and is the 
most prominent peak within the Park,. It is important that the visual impact of the development 
is considered when planning for the location and scale of facilities. Therefore, the Authority 
n1akes the follo\ving recoJrunendation. 

nccommendation 1 i 
The visual impact of the proposed development should be minimised. 
Accordingly, the Environmental Protection Authority recommends that 
strategies to manage visual impact of the development during construction and 
operation need to be developed. Therefore, prior to the commencement of 
construction, the proponent should prepare and subsequently implement, in 
consultation \-vith the National Park managers, a plan to tnitigate the visual 
impact of the development to comply with Recommendation 14. 

Solid waste from the construction camps would be disposed of in landfill sites. In order to 
prevent scavenging by animals and contamination of groundwater these sites need to be 
properly managed. 

Recommendation 12 
Waste n1atcrial fron1 the project should be contained to prevent scavenging by 
animals and should not pollute groundwater. Accordingly, the Environmental 
Protection Authority recommends that prior to the commencement of 
construction the proponent oreoare and subseouentlv imnlement. in 
consultation with the National· Pa~·k managers, the· Health Deparlmen't of 
\Vestern Australia and the Water ~A_..uthority of \Vestcrn Australia, a plan to 
manage the waste disposal sites to prevent scavenging by animals including 
birds, and con!.an1ination of groundwater. The plan should include a 
monitoring component to determine its effectiveness and comply with 
Recommendation 14. 

The Environn1cntal Protection Authority noted subn1issions from organisations and individuals 
on archaeological and ethnographic matters and that the loss of culturally important sites and 
other environn1enta! irnpacts could have a social impact on the conten1porary Aboriginal 
cormnunity, its culture, leadership and cohesion. 

The Environmental Protection Authority acknowledges that many submissions raised social 
issues related to the irnpact of the proposal, and the possible involvernent of Aboriginal and 
other communities in the social benefits stemming from the proposal. The need to monitor and 
report on the social impacts and the proponent's commitments was raised often and the 
Authority acknowledges that this is an important requirement to fulfil. 
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Recommendation 13 
The Environmental Protection Authority recommends that the proponent should 
establish a consultative mechanism, involving the local authorities, the 
community and the National Park managers, to monitor the impact of the 
project on local communities, as contained in the proponent's commitments, to 
comply with Recommendation 14. 

The Authority considers that the environmental issues mentioned above should be drawn 
together and managed in an overall environmental management programme. 

Hamersley is required, as part of its reporting requirements under its State Agreement Act, to 
provide proposals for environmental management and monitoring to the Minister for State 
Development for approval. It would be appropriate, if possible, to produce a joint document(s) 
to meet the requirements of the Minister for the Environment and the Minister for State 
Development. 

Recommendation 14 
The Environmental Protection Authority recommends that the proponent 
prepares an Environmental Management Programme, which draws together the 
proponent's commitments and the previous recommendations in this report to 
meet the requirements of the Minister for the Environment on the advice of the 
Environmental Protection Authority and the National Park managers. 

The programme should contain, but not necessarily be limited to, the following 
elements: 

protection of significant flora and fauna (Recommendation 2); 

• drainage management (Recommendation 5); 

management and monitoring of the impact of groundwater drawdown 
(Recommendation 6); 

managcnient of weeds (Recoinnlendai:ion 7); 

management of fire (I{ccommendation 8); 

rehabilitation of the project area (Recommendations 9 and 10); 

management of visual impact. (Recommendation 11); 

waste management and monitoring (Recommendation 12); and. 

monitoring of impacts on the community (Recommendation 13). 

The Environmental Management Programn1e should be prepared in stages. The 
first stage, prior to coastruction, shouid address the management of those 
parts of ihe environment requiring protection during construction, and should 
be approved prior to 1he commencement of site works to meet the requirements 
of the Minister for the Environment. 

The second stage, prior to commissioning, should address the management of 
the other issues, and should be approved prior to commissioning of the 
operation to meet the requirements of the Minister for the Environment. 

Subsequent stages should be prepared and submitted as necessary to meet the 
requirements of the Minister for the Environment. 

The implementation of the approved Environmental Management Programme 
and on-going investigation and reporting should meet the requirements of the 
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Environmental Protection Authority in consultation with the National Park 
nutnagers. 

In the event that monitoring shows any unacceptable impacts, the proponent 
should prepare and subsequently implement a plan to mitigate these impacts to 
meet the requirements of the Environmental Protection Authority in 
consultation with the National Park managers. 

IX 



1. Introduction 
Hamersley Iron Pty Limited (Hamersley) proposes to develop an iron ore mining operation at 
Marandoo, 35 kilometres east-north-east of the town of Tom Price, in an enclave within the 
Karijini National Park (formerly Hamersley Range National Park) (Figures I and 2). 
Hamersley also proposes to construct a rail way line connecting the Marandoo site to the 
existing Paraburdoo-Dampier railway line and to continue with the rail line to the east of 
Marandoo to connect with future mines in the Central Pilbara. The railway line to the east of 
Marandoo is termed the Central Pilbara railway. 

From research carried out by the Department of State Development (DSD 1992), documented in 
Appendix 3, it appears that the focus of iron ore mining development in the next decade will be 
in the Central Pilbara. The Central Pilbara is regarded as the region between the Karijini 
National Park and Newman. 

The Marandoo proposal was referred to the Environmental Protection Authority in March 1991, 
which subsequently determined that the level of assessment would be Environmental Review 
and Management Programme (ERMP). This level of assessment was set as a result of a number 
of factors, including the location of the proposal in an enclave within Karijini National Park, the 
size and extent of the development and the undisturbed nature of much of the area which would 
be impacted by the development. 

The mining proposal at Marandoo is the first mining proposal to be assessed by the 
Environmental Protection Authority following the release of the State Government's 
"Resolution of Conflict" policy for mining and exploration in the conservation estate of Western 
Australia. 

2. Government Policy on Mining in National Parks 
!n November 1990 the State Government of Western Australia released the "Resolution of 
Conflict" policy for mining and exploration in national parks, nature reserves and other 
conservation reserves. The policy bans mining and exploration in all but 5 national parks where 
there are conflicting land use claims that are specifically addressed in the policy. These parks 
are, Karijini, Ruda!l River, D 1Entrecasteaux, Neerabup and Watheroo National Parks. 

2.1 Marandoo Tenement and Infrastructure Corridor 
When assessing proposals under the Environmental Protection Act 1986, the Authority gives 
consideration to both the technical merits of the proponent's environmental management 
commitments and also to any relevant environmental policies or principles" The Authority's 
advice as to the environmental acceptability of any proposal is therefore based on both the 
technical aspects of the proposal and its policy context. 

The Marandoo iron ore mine and Central Pilbara railway proposal is the first of the mining 
tenernents in the Karijlni National Park to be the subject of a proposal for mining. To facilitate 
this development, the Parlian1ent of \Vcstern Australia has excised the IY1arandoo lenement from 
the National Park, and has also excised a corridor of one kilometre width, to be used for 
infrastructure for Marandoo and future developments, including those of the State. Therefore, 
the Authority is of the view that matters of policy have already been determined by virtue of 
Parliament's excision of the tenement and corridor. The Autbority has therefore confmed its 
:-l.ssessnlent to the technical considerations only: that ls, can all of the irnpacts associated with 
the mine and railway be satisfactorily managed so as to ensure that the environmental values of 
the region, particularly those of the Karijini National Park, are protected? 

To this extent the Authority's assessment of the proposal has been influenced by the broader 
Government policy framework within which this proposal sits and it is appropriate that the 
major elements of this framework are noted here. 
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Figure 1: Location of Proposal and Karijini National Park 
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Iron Ore Mining Tenements in Karijini National Park 

2. 2 Review and Rationalisation of Tenements in Karijini National 
Park 

in the case of Karijini N ation<'.l Park there are are a number of mining tenements held under 
State Agreement Acts througl10ut the Park (Figure 3). The process for implementation of the 
!!Resolution of Conflict" policy, has developed detailed proposals for the review and 
rationalisation of these tenements as called for in the policy. There are a number of tenements 
where the Government is of a view that their conservation value is such that it would prefer that 
they were included in the Park wihtout further investigation. The remaining tenements would 
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undergo a period of non-ground disturbing exploration after which non-prospective areas 
would be relinquished. 

Drilling programmes would then be conducted on the remaining prospective areas. These 
drilling programmes would require assessment by the Environmental Protection Authority prior 
to commencement. As a result of the drilling programmes, portions of tenement would be 
progressively dropped as areas arc shown to be poor in iron ore resources. The remaining areas 
of high mining potential would be excised from the Park. 

Infrastructure corridors to service the potential mines would not be excised from the Park until 
such time as individual mining proposals have received environmental approval. 

There will be no new mining or exploration tenements allowed in the Karijini National Park. 

2. 3. Proposed Additions to Karijini National Park 
The 'Resolution of Conflict' policy proposed that areas of high conservation value be added to 
the Park, to compensate for the excision of tenement areas with high mining potential. The 
process of implementing the policy has sought to achieve these compensatory additions by 
seeking to identify realistic final external boundaries for the Park required to achieve 
conservation and management objectives, and using the review and rationalisation process to 
progressively reserve these additions. 

The additions would implement all outstanding Environmental Protection Authority 
recommendations (EPA 1975) for conservation reserves for the Park. These recommendatim\s 
related to improved representation of mulga woodlands, grasslands on cracking clay soils and 
some vegetation components of the Ashburton Botanical District. Together the proposed 
additions will increase the size of the Park by sorne 3590 and achieve sound and readily 
identifiable management boundaries. 

'l r ... '' I 1-i K- . . . . ,.. T ~. • .,. ,. ,, ---..onscrvadon , a.ues Ot anJmi r~anonat YarK 
The interdependence of living resource conservation and sustainable development is 
emphasised in the definition of conservation formulated for the World Conservation Strategy. It 
has been adopted in both the Conservation Strategy for Australia and the Conservation Strategy 
for Western Australia. That definition is: 

"The rnanagen1ent of hun1an use of the biosphere so that it may yield the 
greatest sustainable benefit to present generations while maintaining its 
potential to med the needs and aspirations of future generations. Thus 
conservation is positive, embracing preservation, maintenance, sustainable 
utilisation, restoration and enhancement of the natural environment. Living 
resource conservation is specifically concerned with animals, plants and micro­
organisms, and with those non-living elements of the environment on which 
l hey depend. Living resources have two important properties the combination 
of which distinguishes them frcrn non-living n:sou1~ces: they are renewable if 
conserved; and they are destructible if nuf' 

Accordingly conservation values of living resources are the values that the corntTiunity ascribes 
to assemblages of plants, animals and micro-organisms as well as the non-living elements of 
the environment on which they depend. Continuation of natural processes is implicit in this. 
Conservation values are of two types: 

intrinsic values of biodiversity and natural processes on which humans depend for life 
support systems and natural resources as diverse as food and inspiration; and 

added values derived from commercial activities which depend on the quality of the 
natural environment. Tourism is an example. 
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One of the most important conservation strategies adopted by Western Australia is conservation 
through reserves, whereby conservation is the primary use ascribed to selected areas of land. 
Most conservation reserves are Nature Reserves or National Parks. Recreation (insofar as it is 
compatible with conservation) based on appreciation of the environment is an additional use of 
National Parks. The reserve system is designed to conserve a representative sample of the range 
of natural ecosystems found in the State as well as special or rare features (EPA i 975). 

The conservation value of a species or ecological community is an intrinsic value. It is not 
enhanced simply by inclusion in a conservation reserve, although it can be protected in this 
way. Rather reservation is a recognition that the values of certain natural resources warrant 
protection by ascribing conservation as the principal land use for a site on which they occur. 
Thus the conservation value of reserves is likely to increase over time owing to the changes that 
many other land uses have on the ecology of non-reserved areas. This is particularly true of 
areas which are subject to land uses which can dramatically alter the ecology of large areas such 
as sheep or cattle grazing. 

Karijini National P<Jrk is surrounded largely by pastoral stations for cattle grazing, with some 
vacant Crown land. Therefore, the continuing modification to the ecology of the region brought 
about by this fom1 of land use makes the conservation value of the Park, now and in the future, 
of prime importance. 

The Pilbara region is under represented in terms of area of land reserved for conservation 
compared to other areas of Western Australia. Approximately 7.4% of Western Australia is 
dedicated to conservation estate, including 15% of the South Coast region, 9% for the 
Goldfields and 5% of the Pilbara region (A Padgett pers comm.). The additions to Karijini 
National Park will increase the figure for the Pilbara but it will still be less than that for other 
areas of the State. 

4. The Proposal 

4.1 Location 

The Marandoo iron ore deposit is located on a temporary reserve of 48 square kilometres held 
under a State Agrccn1cnt Act, within Karijini National Park. The teiTtporary reserve and 
infrastructure corridor were excised from the Park by Parliament in January 1991 to facilitate 
mining of the Marandoo deposit. 

As part of the Agreement, Hamersley will be required to transfer the temporary reserve to a 
111ining lease under the ~v1ining Act within 14 days of approvai of the Iviarandoo proposal by the 
Minister for State Development. Similarly, that portion of the infrastructure corridor required by 
llamersley for the railway and an access road will be transferred to a title under the Land Act. 
The remainder of the corridor is proposed to be reserved under the Conservation and Land 
Management (CALM) Act, to facilitate management of the conidor to provide for infrastructure 
needs co~ordinated with Park management. 

Construction camps for the railway would be located outside the present Park boundary. For 
the \Vestern portion of rail line the construction can1p will be located at the existing can1p used 
Cor the recently completed Brockman rail spur. The construction camp for the eastern portion of 
rail construction would be located near Juna Downs station. With the proposed boundary 
amendments this camp area may fall within the new Park boundaries. 

'The construction can1p for the M_arandoo mine site is proposed to be located in the south \Vest 
comer of the mine area with accommodation for up to 800 personnel. 
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4. 2 Mining and Processing 
Hamersley proposes to produce approximately 12 million tonnes of iron ore per year, over a 
nominal 15 year period commencing in 1994. Mining would be carried out within a defined 
area of approximately 4 km by 2 km with all mining confined to above the water table. 
Conventional open cut methods would be used, employing drilling of the ore, followed by 
blasting to fracture the material for ease of loading by hydraulic excavators onto haul trucks. 

The ore would be processed at Marandoo. This comprises crushing and screening to achieve 
the desired ore product, which will be stockpiled prior to loading on the rail wagons for 
transport to Dampier. Marandoo ore would be blended with ore from the other mines to achieve 
the strict chemical and physical parameters required by the market. 

Overburden from the mining operation is proposed to be disposed of in the pit, however, in the 
initial 4 to 5 years of mining there will not be sufficient area available within the pit to dump 
overburden. Therefore, overburden dumping would utilise the shallow gullies to the south and 
west of the initial mining area for this period. 

Water for dust suppression and domestic use would be pumped from an extensive groundwater 
aquifer below the valley floor. The proposed borefie!d design is a linear arrangement of five to 
eight production bores over a length of 4.5 to 7 km. The borefield would be located along the 
railway access road to the north of the nrine pit. 

5 . Public Review 
During the public review of the Marandoo ERMP 610 individual written submissions were 
received. The Authority noted that approximately a quarter of the submissions supported the 
proposal and raised issues of the economic importance of the Marandoo proposal particularly 
with regard to employment. 

The topics raised in subn1issions were grouped according to Table 1 with the proponent's 
response to submissions set out in Appendix 2. The main environmental issues of concern 
raised in submissions were the environmental impacts associated with the siting of the railway 
through the Park, security of significant flora and fauna, and rehabilitation of the project. 
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Table 1: Issues raised in public submissions 

Issue Percentage No. of 
times 
raised 

Floral concerns 6.2% 121 
Fauna! concerns - eg extinction 8.1% 159 
Surface aquifer effects - water supplies 5.3% 104 
Rehabilitation 9.8% 192 
Regional assessment inadequate 3.6% 71 
Dust and noise pollution 2.1% 42 

Erosion 0.4% 7 
Waste management- how will it be done 1.1% 22 
Human impacts l.l% 22 
Visual impacts 1.6% 31 
National park - no mining within 4.5% 88 
Tourism 5.0% 98 
Employment opportunities 10.7% 209 
Economic development .- support for regional 12.4% 243 
development 
Salinity- problems in soils 1.4% 28 
Aboriginal site recognition 2.6o/r; 51 
Banning of pets and firearms 0.6% 12 
Health and safety management 0.4% 7 
Water drainage- problems 1 ..-;:~ 29] .l ·~) o I . .. 

> 
.. (), - -." ' -v 1lv~anagement or envmmment 1e lack of 1t ')Ill 

Lifestyle and life span of mining towns 5.0% 97 
Railway- problems with the position in the park 8.8% 172 
Road access- control of public access 1.0% 19 

-·~-

Power line - visual impact 0.5% 9 
Restriction of off road vehicles 0.5% 9 
Site allocation - other site possibilities 0.7%. 13 
Plant removal - after n1ining l.2o/o 23 
Fire - impact 0.6% 12 
Overburden - management 1.0% 19 
Legislation procedures concerns 1.0% 19 

, Misleading- ERMP not adequate enough • 
(),49(,- 7 

l J -~-) ...,_~ ~- '. -, . ,,... 
, "'"' Ll ____ H_Ju_"_lo_l.__ ___ l_Y_)_Y .... I 

Many of the issues raised were as a consequence of limited data in the ERMP. Some of these 
issues have been covered by additional information fron1 the proponent, that was requested by 
the Authority, as a result of public submissions. There are, however, some outstanding issues 
which are covered by recommendations of the Authority in this report. 
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6 Environmental Impact and Management 

6.1 Environmental Management Programme 
The Environmental Protection Authority recognises that at the time of submitting an 
environmental review document, such as an ERMP, there are many elements of the proposal 
that have not been clearly defined to the point of final engineering design. If the proposal has 
sufficient information to allow adequate environmental impact assessment then the project 
approval should not be delayed whilst matters of detail are provided. 

In order to allow projects to proceed as soon as possible, and also to ensure important details 
relating to environmental management are catered for, the Environmental Protection Authority 
may request that the proponent prepare environmental management programmes subsequent to 
project approval. These programmes are designed to provide the detailed information on 
environmental management of aspects of the proposal that was not available at the time of 
preparation of the environmental review document. 

In the case of the Marandoo mine and Central Pilbara railway proposal the Authority has 
recommended that an environmental management programme be prepared for the Central 
Pilbara railway for public review. In addition, the Authority's recommendations to the Minister 
are of necessity wide ranging to compensate for the lack of some specific information provided 
in the ERMP. 

For the Marandoo mine and Central Pilbara railway proposal the various elements of the 
environmental management programme should be prepared in consultation with the Park 
managers, namely the National Parks and Nature Conservation Authority (NPNCA), the 
Department of Conservation and Land Management and the Karijini Aboriginal Corporation. 

Recommendation 1 
The Environnwntal Protection Authority, irom its own assessment and from 
comments during the public review phase has identified the key environmental 
issues requiring detailed consideration as: 

• protection of conservation values of Karijini National Park; 

• environmental impacts associated with the eastern railway line; 

• impacts of drainage; 

impacts of groundwater abstraction; 

impacts of construction, including both the activity and the workforce; 

• impacts of weeds; 

~ rehabilitation of project area; 

impacts of fin:; 

visual impacts of facilities; and 

• impacts of waste disposaL 

The Environmental Protection Authority considers that these issues have been 
addressed and are manageable, either by the changes to the proposal made by 
the proponent during the assessment, by tbe environmental management 
commitments given by the proponent, or by the Environmental Protection 
Authority's recommendations in this repo•·t. 

Accordingly, the Environmental Protection Authority recommends that the 
project could be adequately managed from an environmental viewpoint and 
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they share extensive common boundaries and bisect the continuum of a natural landscape that 
was the National Park. Accordingly, assessment of the environmental impacts of the project on 
living resources needs to take into account the effects on the integrity and the effectiveness of 
Karijini National Park as a conservation reserve. Because recreation based on appreciation of 
the natural environment is an important additional use of the National Park, the assessment will 
also address the effect of the project on those recreational opportunities. 

There is no doubt that the conservation values of the affected areas have the potential to be 
adversely impacted by the Marandoo mining development and the Central Pilbara railway. This 
will occur from the range of activities associated with the mining and railroad development such 
as clearing, excavating, noise and dust generation, potential for weed invasion etc. The 
responsibility for the proponent and regulatory authorities is to ensure tbat impacts are properly 
managed. 

There are a number of other iron ore mining tenements within the Park which are the subject of 
State Agreement Acts. Under the rationalisation proposed in the Government policy on mining 
in national parks, these tenements are to be evaluated and rationalised. Those tenements that, 
after evaluation, are found to be not suitable for development will be relinquished by the holder. 
Tenements with mineable resources would then be excised from the National Park. 

Prior to Government approval to mine, these proposals would require environmental impact 
assessment by the Environmental Protection Authority. 

The Environmental Protection Authority is concerned with the potential 
cumulative environmental impacts associated with developing further mining 
proposals in Karijini National Park during the life of the Marandoo iron ore 
mining operation. The potential cumulative impacts include loss of wilderness 
value, groundwater drawdown, habitat destruction and impacts associated with 
construction camps. Therefore the Authority considers that should further iron 
ore mining proposals in the Park be put to Government they should not 
proceed until Marandoo has been decommissioned. 

6.3 (i) Fauna. 

The ERMP together with the specialist consultant's report provide comprehensive lists of 
vertebrates that occur on the Marandoo tenement. Extensive work carried out by Texas Gulf 
(the original tenement holders), in the 1970's contributed substantially to the completeness of 
the lists. There appear to be significant differences between the assemblages recorded by Texas 
Gulf in the 1970's and those oo behalf of Hamersley Iron in recent studies. The reasons for the 
differences are not clear. They could ref1ect seasonal factors but structural change to vegetation 
caused by fire, particularly the loss of mature n1ulga woodland, inay have been important. 

Information provided for the rail corridors is much less comprehensive and information on 
vertebrates living on the access road and power transmission alignments from Tom Price are 
inferred from lists of species known from similar habitats elsewhere. There is no information 
on the rail corridor to the east of the National Park boundary with Juna Downs Station. 

The ERMP records four species that are gazetted under the \Vildlife Conservation Act on 
Schedule 1 ("fauna that is likely to becorne extinct or is rare) and tvvo that arc gazetted on 
Schedule 2 (' 1in need of special protection"). It also records t\VO species thrit arc su-bject to the 
Japanese/Australian Migratory Bird Agreement (JAMBA) and fhe Chinese/Australian tvtigratory 
Bird Agreement (CAMBA) treaties, one species that is listed as endangered by the International 
Union for the Conservation of Nature and Natural Resources (IUCN) but is not on the 
schedules gazetted under the State's Wildlife Conservation Act and two species that are 
noteworthy because they represent significant range extensions. 

The ERMP suggests that none of these species will be affected by the project at a regional level 
but it notes that there will be some loss of habitat used by Pebble-mound Mice. 
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could proceed subject to the Environmental Protection Authority's 
recommendations in this report, and the proponent's commitments to 
environmental management listed in Appendix 1 

The Authority's experience is that it is common for details of a proposal to alter through the 
detailed design and constrnction phase. In many cases alterations are not environmentally 
significant or have positive effects on the environmental performance of the project. The 
Authority considers that such insubstantial changes should be provided for within the 
assessment process. 

The Authority also considers that any approval for the proposal based on this assessment 
should be limited to five years. Therefore, if the proposal has not been substantially 
commenced within five years of the date of this report, then such approval should lapse. After 
that time, further consideration of the proposal should occur only following a new referral to 
the Authority. 

In order to ensure that environmental conditions, set by the Minister for the Environment, and 
the associated commitments are met, an audit system is required. The proponent should develop 
this audit system in consultation with the Environmental Protection Authority. 

6. 2 Regional Impacts 
An assessment of future iron ore developments in the Pilbara carried out by the Department of 
State Development, at the request of the Environmental Protection Authority, predicts that the 
Central Pilbara region is likely to be the focus of future iron ore mining proposals for the next 
decade. 

This is in line with the plans outlined by Hamersley in the ERMP for mining developn1ent 
options after the commencement of the Marandoo mine and beyond. 

As more mining development occurs in the Central Pilbara region the potential for cumulative 
environn1ental irnpact increases. As can be seen from the }Aarandoo ER:r--v1P the biological 
resources of the region, particularly declared and priority species under the Wildlife 
Conservation Act and geographically restricted vegetation communities, have not been 
comprehensively studied. This can be attributed to a number of factors, including the size of the 
area and the relative lack of development in the region. However, it would appear that the 
Central Pilbara wili be subject to increased exploration and mining activity in the next decade by 
the four main companies involved in the iron ore industry in Western Australia (Hamersley 
Iron, BHP Iron Ore, Robe River Mining Assoc and Hancock Resources). 

The Environmental Protection Authority considers that these companies should begin as soon as 
possible to gather information on the biological resources of the area in a co-ordinated fashion. 
Given the relative proximity of the potential mining areas to each other it would be 
advantageous to pool funds and expertise to ensure a clear picture is formed of the regional 
biology and ecology. 

The Environmental Protection Authority is of the view that there is a potential 
for cumulative environmental intpacts on the hlotogic.al resources of the region. 
Therefore, prior t:o any further iron ore Inining developn1ent in the Central 
Pilbara region, an integrated bioiogical survey should he t~arried out to 
determine the distribution of priority species of flora and fauna and 
geographically restricted vegetation communities. Data collection should begin 
without delay. The results of such a survey would allow future mining 
proposals to be more easily assessed. 

6. 3 Protection of Conservation Values of Karijini Nationai Park 
The Marandoo tenement and substantial portions of both corridors have been excised from 
Karijini National Park and will eventually be returned to the National Park. In the meantime 
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The Environmental Protection Authority agrees with this assessment for the majority of species 
and believes that their status in the National Park will not be significantly impaired but makes 
the following observations about: 

• Grey Honeyeater. (Schedule I) 

• Bilby (Schedule 1) 

• Pebble-mound Mouse (Schedule 1) 

• Ghost Bat (IUCN) 

Grey Honeyeater 

The Pilbara appears to be important to this species. It breeds on the Mt. Bruce flat (Start pers. 
comm.1992 record) and has been recorded in the north-west rail corridor. It inhabits rnulga 
woodland, a community that is susceptible to fire damage and to changes in surface hydrology. 
The risks from these factors to the communities in which this species lives are dealt with in 
section 14 of the ERMP. However it is necessary to be mindful of this species wherever there 
is potential for damage to rnu!ga woodlands. 

Bilby 

This species is restricted to the northern half of the continent, including the Harnersley Range 
area (Ninox 1992). Burrows attributed to the mammal were recorded in the south-eastern 
section of the rail corridor in 1991 during the fauna survey for Marandoo. In response to an 
enquiry by the Authority, Hamersley has stated that evidence for their presence was based only 
on two burrows that may have been dug by Bilbies. However, there has been no evidence of 
tracks, seats, or sightings. Neither of the locations at which the bunows were found will be 
impacted directly by the railway (which is said to be half a kilometre away), roads or gravel 
pits. 

Given this situation, Hamersley will make no further surveys specifically for the Bilby, but will 
include it on a search list for ''on going regional studies and final alignment surveys''. 

The Environmental Protection Authority believes that in the absence of any other evidence of 
Bilbies in Karijini National Park in recent decades and in view of the unsubstantiated evidence 
in the original report, no further action is needed. However, should Bilbies be shown to occur 
in the tenement or rail corridor in future, the company should consult with the Department of 
Conservation and Land Management about appropriate management. 

Pebble-mound Mouse 

In response to enquires by the Environmental Protection Authority, Hamersley has reiterated a 
commitment to support research on this species. The commitment is to delineate the current 
range and distribution of Pebble-mound mouse in Western Australia for comparison with the 
known range of pebble mounds, and to provide material for taxonomic studies by taxonomists 
at theW A Museum. 

Departn1ent of Conservation and Land ~v1anagenlent scientists have discussed the requirements 
of the study with staff c:f Enviroscan (consultant to Ha:r:ersley), but contrary to the advice 
given by Harnersley Iron in its response to the Authority, the Department advises that it has not 
yet received a detailed research proposal from Hamersley . 

Hamersley states that Enviroscan has carried out a range of projects in the Initial mining Area 
(IMA) and the vicinity of Marandoo during two field trips, one in October 1991 and one in May 
1992. The proponent's statements of the results include: 

• "Surveyed the !MA and logged the occurrence and distribution of mounds in the IMA"; 

"Determined the level of activity of pebble mounds located in the IMA"; 
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• "Determined the habitat characteristics of pebble mound areas, taking into account 
physiographic and vegetation characteristics and surface features"; and 

• several biological and ecological attributes. 

The proponent also reports that: "Numerous populations of Pebble-mound Mouse have been 
identified in the Project Area and mounds have been logged on favourable habitat in the Park 
wherever it occurs. The proportion of mounds demonstrated to be inhabited on the relatively 
disturbed area of the tenement indicates that large populations must exist in areas of relatively 
undisturbed habitat in the Park. Consequently the project is unlikely to have any regional impact 
on the Pebble-mound Mouse". 

Hamersley also states that: "Long term monitoring sites for the Pebble-mound Mouse have been 
established at the eastern end of the tenement. Consideration is also being given to the 
establishment of monitoring sites within the Park and elsewhere as part of their on going 
research". Details of the monitoring program have not been made available to the Environmental 
Protection Authority. 

The Environmental Protection Authority concludes that it is unlikely that the impact of the 
Marandoo mine, alone, will seriously adversely affect the Pebble-mound Mouse at the regional 
level. Nevertheless the cumulative effects of this project together with the railways and future 
mine developments are cause for concern. The Authority recognises the value of the 
commitment to research that will provide a better understanding of the status of this species. 

Ghost Bat 

The Environmental Protection Authority does not agree that the intermittent use of one known 
roost without any more knowledge of either movement patterns or alternative roost sites (Ninox 
1992) can be interpreted as occurrence "only as a transitory nomad" (ERMP Table 10.2). 
Nevertheless, the Authority accepts that the possible loss of one small colony of this species is 
not likely to constitute a significant threat to the species status. However, there are very few 
other records from Karijini National Park. The Authority suggests that if any other roosts are 
located on the tenen1ent and outside the area to be mined, the proponent should ensure that they 
are not disturbed and consult with the Departrnent of Conservation and Land Ivlanagen1ent to 
develop a strategy for ensuring their protection. 

6.3 (ii) Flora 

In their report to Hamersley, Mattiske and Associates identified two plant species from the 
Marandoo project area which are on the Department of Conservation and Land Management 
'priority list'; both occur on the IMA. They are Brachychiton acuminatus and Eremophila 
magn~fica 've!utina' (rn.s.). l'v1attiske and Associates identified a further 37 species from the 
T\1arandoo area or the rail corridors that are not on the Department of Conservation and Land 
Management's 'priority list' but which they considered 'geographically restricted or habitat 
restricted and poorly known'. Some of them are undescribed. 

After reviewing the list the Environmental Protection Authority requested Hamersley to show 
for the following species: 

"either the existence of geneticaLly seLf sustainable populations outside the tenement and the 
corridors!' 

"or the existence of genetically self-sustainable populations within the tenement and/or 
corridors that will not be directly or indirectly affected by operations (in which case it would be 
useful to indicate how populations will be identified and protected from inadvertent destruction. 
eg they might be flagged, fenced, mapped for handouts at induction of staff etc.)" 

"or the actions that Hamersley Iron will take to ensure that taxa are not threatened with 
extinction." 

Brachychiton acuminatus 
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Eremophifa magnifica velutina 

Cynanchum spp 1 (MET 2302) 

Dicladnnthera glabra 

Eucalyptus aft coolabah 9MET 10362) 

Flaveria ;pp 1 

J osephina spp ajf imperatricis 

Polymera spp (MET 10594) 

Rottboelliaformosa 

Sida (14) (MET 2256) 

Solanumferocissimum (MET 2273) 

Triumfetta spp 1 

"It would also be desirable to show from survey, Herbarium records or Hamersley plans the 
likely extent of impact to species from cracking clays and volcanics that the Mattiske and 
Associates report highlighted" 

In response the proponent commissioned additional botanical survey work. Results of the first 
additional survey were available to Hamersley in time for them to include more data in the 
responses to Public Submissions. (Response I 0), but the results of a second survey are still not 
available. 

For most species the proponent has demonstrated that there are additional populations outside 
the project areas or that the known populations will not be affected directly by project 
development. Additional populations were found for many but not all of them. 

The proponent has also stated in its response document that: "Site specific surveys along the 
routes of the railway and roads; and at the location of the proposed borrow pits, laydown areas, 
roads, construct1on ca1nps and other areas likely 10 be ilisturbed through construction activities 
will be undertaken in advance of the commencement of site construction work. The location of 
the above species in the Marandoo project area will be recorded. Identified populations will be 
clearly designated in the field to enable personnel to recognise areas to be avoided." (Response 
I 0). 

The Authority understands the difficulty of ascertaining the conservation status of plants in 
regions where there has been little botanical survey work. It also recognises that the 
effectiveness of surveys is strongly intlnenced by seasonal factors, particularly rainfall 
interacting with the ephemeral iife history strategies of many plants. Nevertheless the Authority 
considers that until fL!rther survey work is carried out these taxa should be treated as though 
they arc rare although it recognises that there will be a loss of some individuals of some 
specres. 

'I'his year has been exceptional for the abundance of winter rainfall. lt is therefore an ideal time 
to undertake the additional survey work identified by the proponent and quoted above. The 
Authority is still concerned for communities on cracking clays in the rail corridoL They are 
often ephemeral, grow on a restricted soil lype and consequently are poorly known but 
potentially rare. For reasons associated with climatic conditions the original surveys for the 
ERMP may be expected to have under-recorded the species present on them. 

Uplands and hilltops in the Hamersley ranges are frequently characterised by the presence of 
plants that are enden1ic (either entirely eg Thryptornene wittwerii or regionally eg Eucalyprus 
kingsmillii) to such sites. Many of them are rare. 

The Authority therefore considers that Han1ersley survey the t1ora of all upland sites prior to 
final planning for all installations such as radio repeater sites. The surveys should include 
access alignments. Furthermore the company should prepare installation and maintenance plans 
in conjunction with the Park managers before any work is carried out. 
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Recommendation 2 
Rare, priority and geographically restricted species of flora and fauna in the 
project area should be treated with special consideration. Accordingly, the 
Environmental Protection Authority recommends that the proponent provide 
details of the results of all flora and fauna surveys to be carried out, on all 
areas likely to be disturbed through construction and operational activity, to 
the Environmental Protection Authority and the National Park managers, prior 
to approval for those areas to be disturbed. Should it be deemed necessary 
specific action may be required to manage impacts so as to protect particular 
species. 

6.3 (iii) Park Management 

Management of the Karijini National Park is carried out jointly by the Department of 
Conservation and Land Management and the Karijini Aboriginal Corporation, on behalf of the 
National Parks and Nature Conservation Authority in which the Park is vested. Although the 
Marandoo tenement and the infrastructure corridor have been excised from the Park, owing to 
the fact that they are surrounded by Park, there exists the potential for significant impact on 
Park management and values. 

The presence of the Marandoo project within the boundaries of the Park will require a high 
degree of additional management from Park staff. It is generally during the period of 
construction that the potential for impact is greatest. Many thousands of people will be working 
on the project during its two year construction period, thereby placing a heavy load on the 
management resources of the Park. 

Hamersley has outlined a number of strategies to manage the use of recreational time for 
workers, emphasising the provision of facilities at the camp to ensure workers will stay at the 
site during their recreation time. 

Recommendation 3 
The Environmental Protection Authority recommends that the proponent should 
take responsibility for ihe supervision of construction workforce impacts on 
the Karijini National Park and to assist the National Park managers in reducing 
the impacts on National Park values rrom such activities. 

6. 4 Centra! Pilhara Raihvay 
A number of submissions commented upon the lack of detail provided on alternative routes for 
the rail route from the proposed Central Pilbara area to the port at Dampier. The Environmental 
Protection Authority is concerned that this issue was not adequately adclressed in the ERMP or 
the proponent's response to public submissions. It is understood that the proponent has a 
preferred route but this should not rnean that alternarive routes should not be made explicit and 
the costs and benefits discussed. 

The Central Pilbara railway from Marandoo to Homestead Junction on the eastern side of the 
Park is a significant part of the proposed development. It stretches for a distance of 
approximately 60 kilometres, most of which has common boundaries with the Park. 

Aside fron1 the direct physical disturbance associated with the railway construction there are a 
numher of indirect disturbances, including interruption to drainage, borrow areas for gravel, 
laydown areas, temporary workshops and other support facilities. These can often be more 
widespread in the effect on the environment than direct disturbance to habitats. 

The level of infommtion provided in the ERMP for many aspects of the Cenu·al Pilbara railway 
was insufficient to allow the Authority and the public to make an assessment of the adequacy of 
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the proposed management of the potential environmental impacts associated with this aspect of 
the development at this time. lt is recognised that the proponent's response to public 
submissions provides new information on the alignment of the railway and drainage design, but 
does not specify the environmental management for this alignment or method of drainage 
management. This makes it difficult to assess the management of potential environmental 
impacts of the railway line in its conceptual form. Consequently, the Authority considers that 
while sufficient information is available to support the conclusion that the environmental 
impacts from the Central Pilbara railway should be manageable, further specific information on 
how the environmental impacts are to be managed for this part of the project is required to be 
provided to enable Ministerial clearance, upon advice from the Environmental Protection 
Authority following public review. 

Recommendation 4 
The proponent should construct and operate the Central Pilbara railway (from 
Maranduu to Homestead Junction) so as tu minimise environmental impacts. 
The Environmental Protection Authority recommends that prior tu construction 
of the Central Pilbara Railway the proponent prepare, and subsequently 
implement, a separate and specific environmental management programme for 
the Central Pilbara railway line, in consultation with the Environmental 
Protection Authority, and the National Park managers to meet the requirements 
of the Minister for the Environment upon advice from the Environmental 
Protection Authority. The programme would be made available for public 
review by the Environmental Protection Authority. 

Indicative guidelines arc provided in Appendix 5 outlining the type of information required for 
the environmental management plan for the Central Pilbara railway. These will be finalised after 
appropriate consultation. 

6. 5 Drainage Managemeni 
Activity associated with the mining project will be located on the north facing slope of an east­
west ridge. Numerous small water courses drain water from the ridge into the broad drainage 
line to the north of the mine and thence to the fvlt. Bruce Flats, a basin occupying about 270 
square kilometres. A good quality stand of Mulga exists in the drainage line and the Mt Bruce 
Flats contain woodlands of Coolibah (Eucalyptus coolibah) and Coolibah -Mulga (Eucalyptus 
coolibah-Acacia aneura) . Both of these vegetation communities are regarded as significant 
because they are the only examples of these woodlands in an undamaged state in the region 
(Mattiske 1992). Also the water courses themselves are often rich in both flora and fauna 
species (Mattiske 1992, Ninox 1992). 

Development of the proposal such as, the excavation of the pit, placement of overburden, and 
construction of roads, powerline and the railway will directly impact on the water courses. In 
order to reduce this impact, the siting of facilities needs to be carefully considered at the detailed 
design stage and; important watercourses, (in tern1s of species richness), should be avoided 
wherever possible. 

Indirect impacts of the developmenr on drainage inciude the intenuption of t1ow to downstream 
vegetation communities, upstream flooding, indirect flow from redirected drainage and, the 
pumping of pit water into existing water courses. It is recognised that the impact of reducing the 
water available to vegetation communities downstream from the development is not well 
understood and therefore, further investigation is required. Similarly, the disposal of pit water 
from heavy rainfall events into the natural drainage system requires management to reduce 
impacts on vegetation communities associated with the drainage lines, 

A further issue associated with surface water management is that of sheet flow, as distinct from 
flow in defined water courses. On relatively flat country, water movement is often by sheet 
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flow over a wide area, which can be impeded by roads and railways. On broad drainage areas 
vegetation such as Mulga depends upon overland sheet flow of water for survival and the 
impediment to this flow by roads and railways can have a significant impact. Particular attention 
needs to be given to the maintenance of sheet flow regimes. The proponent has discussed this 
issue in the ERMP but it is considered further information is required as detailed design 
proceeds. 

Recommendation 5 
The important vegetation communities in the area, in particular the coolibah 
and mulga woodlands, should be protected from drainage impacts associated 
with the development and operation of the project. Accordingly, the 
Environmental Protection Authority recommends that prior to construction the 
proponent prepare and subsequently implement a drainage management plan, in 
consultation with the Environmental Protection Authority and the National Park 
managers. The plan should include a monitoring component to determine its 
effectiveness and should comply with Recommendation 14. 

6. 6 Groundwater Management 
It is proposed to utilise ground water to supply water for dust suppression, ore processing and 
camp supplies. A borefield is proposed to be developed in the valley within the tenement to the 
north of the mine, utilising 5 to 8 production bores to satisfy a projected peak demand of 8,000 
cubic metres per day. 

The valiey area above the aquifer comprises important vegetation which is within the National 
Park namely: 

• woodlands of coolibah (Eucalyptus coolibah ) and coolibah -mulga (Eucalyptus coolibah­
,Acacia aneura) on the !v1t Bruce Flats which are the only examples of these woodlands in 
an undamaged state in the region; and 

• stands of mulga in the drainage line to the north of the Initial Mining Area. 

Modelling of ground water drawdown associated with the operation of the borefield suggests 
that the drawdown will be less than 5 metres for the deep aquifer beneath the Coolibah 
woodland. The water table in this area is approximately 20 metres below ground level. Whilst 
the ERMP states that it is unlikely that the Coo!ibah trees have roots to a depth of 20 metres and 
therefore utilise the groundwater, unless there is definitive evidence to show this is the case 
caution nmst be exercised to protect the woodland. Therefore, a n1onitoring programn1e should 
be put in place to determine the effect on vegetation in the area from the operation of the 
borefield. A contingency plan should be prepared to remedy any deleterious impact on 
vegetation. 

The water table in the area of the mulga stand north of the mine is approximately 40 metres 
below ground level. Observations from the nearby Southern Fortescue borefie!d, \Vhich 
supplies Tom Price, suggests that mulga is not adversely affected by ground water drawdown. 
It is inferred that n1uiga utilises stored soil moisture rather than underlying ground water for 
survival. 

Recommendation 6 

There should be no unacceptable impact on the conservation values of the 
Karijini National Park from groundwater abstraction associated with the 
proj(,ct, particularly the coolibah woodlands, to the east of Mt Bruce, where 
groundwater drawdown should not be detectable. Accordingly, the 
Environmental Protection Authority recommends that prior to commissioning 
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of the Maranduu borefield, the proponent prepare and subsequently implement 
a gruundwater monitoring programme, to comply with recommendation 14, in 
consultation with the Environmental Protection Authority, the National Park 
managers and the Water Authority of Western Australia. 

The issue of mining below the water table was raised in a number of submissions. The 
proponent has clearly stated that the proposal which is the subject of this ERMP is for mining 
above the water table only. However, given that a high proportion of the ore reserve is below 
water table it is logical that in the future the proponent would seriously consider mining this 
ore. The environmental impacts associated with dewatering are often significant. Therefore, the 
Authority recommends that the proponent should consider alternative methods of mining at an 
early stage so as to allow integration of planning for an alternative method into the mine 
planning for Marandoo. The Authority is concerned that should consideration of alternative 
methods be left until later, then dewatering may he the only option available if the decision is 
made to mine below the water table. 

The Environmental Protection Authority considers that any proposal to mine 
below the water table would require referral to the Authority fur environmental 
impact assessment. 

6.7 Weeds 
Weed invasion can have a significant effect on the health of native vegetation communities. 
There are many exotic plant species that are now established in the Pilbara. The ERMP 
identified 12 within the project areas. At least one more (Kapok bush - Aerva javanica . A. 
N. Start pers. comm.) is present on disturbed areas at Marandoo. Three of these 12 species of 
weeds are aggressive colonisers of disturbed areas: kapok bush, butfel grass ( Cenchrus ciliaris 
) and ruby dock (Rumex vesicarious ). Kapok bush and buffe! grass have been widespread for 
many decades in pastoral areas, particularly along water courses as well as roads and railway 
lines. Ruby dock is a more recent arrival but it has been spread along the railway line from 
Paraburdoo to Dan1pier. ft is also seen along many roads and it has started to follow water 
courses. 

Kapok bush and buffel grass occur sporadically in the more frequented parts of the National 
Park but ruby dock is restricted to a a small number of sites. All three species occur at 
Marandoo, notably on areas disturbed by previous exploration work. 

All three species can be introduced to new areas with dirt on vehicles, particularly earth-moving 
equipment that has been working in infested areas. Having been introduced they are readily 
spread along roads and railway lines by maintenance vehicles like graders. Once introduced to 
watercourses they are spread downstream rapidly by floods. 

The Environmental Protection Authority believes that there is a serious potential risk that 
construction or maintenance work on the new road, rail and power transmission lines could 
introduce these and other weeds to areas that are at present weed-free. 

The proponent has recognised the need to control the introduction of weeds and has outlined the 
following n1casures in the ERIV1P: 

no exotic species to be used in any site gardens, or in rehabilitation; 

ali seed and plant material to come from approved suppliers; 

• co-operation with CALM on relevant weed management programmes that are consistent 
with those used for the National Park. 

The Authority acknowledges the intention of the proponent's methods outlined above, but it is 
concerned that serious and, perhaps uncontrollable, introductions could be made with the initial 
construction activity such as blazing utility alignments. Accordingly the Authority makes the 
following recommendation: 
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Recommendation 7 
The spread of weeds resulting from the development and operation of the 
project should be minimised. Accordingly, the Environmental Protection 
Authority recommends that prior to the commencement of construction, the 
proponent prepare and subsequently implement a weeds management plan, in 
consultation with the National Park managers and the Agricultural Protection 
Board. The plan should prescribe hygiene, monitoring and control measures. 
The plan should include a monitoring component to determine its effectiveness 
and comply with Recommendation 14. 

6.8 Fire 
Fire has been an integral factor in the shaping of the Pilbara's environment. North of the 
Fortescue River hummock grasses dominate the landscape. Hummock t,'Tass is "fire-friendly" 
and organisms living in these communities are relatively tolerant of fire. Fire sensitive 
communities are generally restricted to fire-safe situations such as gorges and steep screes 
where hummock grasses can't grow. South of the Pilbara extensive mulga woodlands grow 
over ephemerals and woody shrubs. Mulga itself is usually killed by fire and regeneration is 
slow, however, except after good years, there is generally inadequate fuel to carry extensive 
wildfire in these woodlands. 

The Hamersley Range and hence the whole of the project area, is situated in the zone where 
hummock grasslands progressively give way to mulga woodlands. Since this zone is 
geomorphologically very complex it is characterised by a complex pattern of fire tolerant 
hui11n1ock grass lands and fire sensitive n1ulga wc)(Jdlands. 

Some of the rnulga dominated associations have understorics of hurnmock grasses which make 
them vulnerable to tlre. Indeed many areas of hummock grassland, including in the Marandoo 
tenement have been mulga woodlands. Areas of mature mulga have been killed by fire and 
some of the other plant and anirnal species that inhabited the woodland rnay be unable to 
survive in the a1tered environn1cnt. Fire damage to lTiulga cornrnunities is a serious problem 
which is subject to a major research project (Start et al 1991 ). 

Recently, most of the very extensive fires in Karijini National Park have started from lightning 
strikes. However, experience has shown that numerous wildfires originate along road, railway 
lines, and pipelines from human intervention. 

The Authority believes that on the one hand the developments associated with the project, 
particularly within the road, rail and power transmission corridors, pose a substantial risk to 
plant and animal communities within those corridors and within Karijini National Park. On the 
other hand access within these corridors may be used to advantage by the Department of 
Conservation and Land Management in fire management and wildfire control. 

Recommendation 8 

The development and operation of the project should not lead to a signn1cantiy 
increased fire risk within the Karijini National Park. Accordingly, the 
Environmental Protection Authority recommends that prior to the 
commencement of construction, the proponent develop a comprehensive fire 
management plan in consultation with the National Park management for the 
range of activities to be undertaken during construction and operation. The 
plan should integrate fire management with the overall fire management 
requirements of the Karijini National Park. The plan should include a 
monitoring component. to determine its effectiveness and comply with 
Recommendation 14. 
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6. 9 Rehabilitation 
In comparison to other sectors of the mining industry the iron ore industry has not been as 
thorough in rehabilitating the disturbance to the natural environment at its mine sites and 
associated infrastructure areas in the Pilbara. Hamersley has been operating in the Pilbara for 
over 25 years and it is only in recent times that serious efforts towards environmental 
management including rehabilitation have been attempted. However, it would appear that the 
proponent has recognised the need to ensure that the mining activities it undertakes are 
environmentally acceptable and has began to plan accordingly. 

The location of the Marandoo mine and the Central Pilbara railway in an enclave within the 
Karijini National Park means that the rehabilitation will be required to achieve the highest 
possible standard. It is the expectation of this Authority that at the end of mine life the area of 
the mining tenement will be returned to the National Park. Therefore the minesite and other 
disturbed areas will need to be rehabilitated to a standard fit for re-inclusion into the Park. 

There will be a range of areas of the natural environment disturbed as a result of the 
development of the proposal. They include areas for the construction camps, the pit, the plant 
site, overburden and waste disposal areas, borrow pits, roads, powerline and railway. All of 
these areas will require rehabilitation, with the possible exception of the railway. 

The proponent has noted in the ERMP the importance of minimising the area disturbed and 
planning for rehabilitation. The Authority endorses the need for careful planning prior to 
construction, to ensure both the extent and the methods used for ground disturbing activity are 
consistent with sound environmental management. Accordingly, detailed rehabilitation plans 
should be prepared in consultation with the manager of the National Park. 

Recommendation 9 
Rehabilitation of the project area should achieve a standard consistent with the 
values for return to the Karijini National Park. Accordingly, the Environmentai 
Protection Authority recommends that prior to the commencement of 
construction, the proponent prepare and subsequently implement rolling 
rehabilitation plans, in consultation with the National Park managers, the 
Environmental Protection Authority and the Department of Minerals and 
Energy. The plan should include a monitoring component to determine its 
effectiveness and comply with Recommendation 14. 

Rehabilitation of disturbed areas will involve work at numerous sites in the road, rail and power 
transmission corridors as well as at the mine site. Considerable quantities of seed from a range 
of species will be required. It is inevitable that successful rehabilitation will result in the spread 
of the progeny of plants imported to the site as seed. Where there are genetically compatible 
individuals in the adjacent undisturbed communities interbreeding will occur and genes from the 
imported stock will f1ow into the community. 

At present knowledge of the genetic and taxonomic status of many Australian plants is poor. 
For exan1ple Randell (1992) has recorrnised at least ten soecies, subspecies and varieties in the 
con1plex hitherto known as Ar:acia ~lneu.ra, ie 11 Mulg~''. Within the tenernent and utilities 
corridors there are nmny morphs of ~~n1ulgan which are likely to differ genetically and warrant 
recognition as distinct taxa. 

"Mulga" is a dominant species complex over a large proportion of the project area including the 
mine site. While knowledge of the taxonomy and genetics of the complex is rudimentary there 
is a significant risk that genetic races or even species could be introduced to Karijini National 
Park if "mulga" seed is imported from elsewhere. This would be akin to introducing a weed to 
the national park. 

"Mulga" is used here as an example and similar situations may apply to other plant groups that 
would be important to rehabilitation. The effect of accidentally introducing species that turned 
out to be extralimital and thus, by definition weeds, particularly species that are dominant in 
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communities, would be to seriously impair the integrity of Karijini National Park as a 
conservation reserve. · 

The total length of the railway line is expected to be 115km, approximately half being in the 
Fortescue River catchment and half in the Turee Creek (Ashburton River) catchment. The 
botanical surveys recorded 37 distinct plant communities within the project area. Neither the 
ERMP nor the specialist botanical report details the floristics of each community. Nor do they 
discuss changes in species composition from east to west. However research by the Department 
of Conservation and Land Management's scientists suggests that significant differences are 
like! y in some if not all communities. 

Given the variety of communities and the likelihood of changes in species composition from 
one end of the railway line to the other, there is a need for care in selecting species for 
rehabilitation. Failure to plan aspects of the rehabilitation on a site by site basis could result in 
the introduction of species to areas in which they do not occur naturally. This could also impair 
the integrity of the National Park as a conservation reserve. 

In relation to seed source the proponent has made the following commitment (No 21). 

"Hamersley will wherever possible use seed derived from local sources during rehabilitation 
works. lf local seed is not available Hamersley will consult with CALM prior to determining 
alternatives". 

The Authority believes that all plant material used for rehabilitation should be sourced locally 
and that the species used at any one site must have been present at that site or immediately 
adjacent. Accordingly the Authority makes the following recommendation: 

Recommendation 10 
The Environmental Protection Authority recommends that all plant material 
used for rehabilitation should be sourced locally. The National Park managers 
should determine the acceptability of plant material used for rehabiiitation. 
Sources oi seed and species proposed for planting during rehabilitation should 
be included in the rehabilitation plan. 

6.1 0 Visual Impact 
The Marandoo mine site and the Central Pilbara railway line will be clearly visible from a 
number of high points within the National Park, including Mt Bruce, the most prominent peak 
within the Park, which overlooks the minesite. It is important that the visual impact of the 
developn1ent is considered when planning for the location and scale of facilitic-,s, Therefore) the 
Authority makes the following recommendation. 

Recommendation J 1 

The visual impact of the proposed deveioprnent shouid be minimised. 
Accordingly, the EJTvirotuneniai Protection Authority recommends that 

4 t . .._ • • • ' •• . • • • . . • . • Stra.,eg:es tO rnanage YISUai ;n1pacr OI tne aeveiopment uunng constt·uctton ano 
operation need to be developed. Therefore, prior to the commencement of 
construction, the proponent should prepare and subsequently implement, in 
consultation with the National Park managers, a plan to mitigate the visual 
in1pact of the development to comply with Recommendation 14. 

6.11 Waste Management 

The ERMP outlines a number of strategies for solid waste disposal. Where practicable solid 
waste material such as metal will be recycled. Bulky non-toxic waste will be disposed of by 
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burial underneath overburden dumps. Other non-toxic waste will be disposed of in landfill sites 
to be established at each of the three constmction camps. 

Liquid waste generated at the site will include domestic sewage and waste liquid from industrial 
processes. Domestic sewage will be treated to a form acceptable to the Health Department of 
Western Australia. 

Industrial liquid waste such as washdown water, laboratory chemicals, and waste oil, that is 
not recycled, will be subject to a licence, with appropriate pollution control conditions, issued 
under Part V of the Environmental Protection Act. An example of the types of conditions 
applied to mine sites is included in Appendix 4. 

Recommendation 12 
Domestic and industrial waste material from the project should he contained to 
prevent scavenging by animals and should not pollute groundwater. 
Accordingly, the Environmental Protection Authority recommends that prior to 
the commencement of construction the proponent prepare and subsequently 
implement, in consultation with the National Park managers, the Health 
Department of Western Australia and the Water Authority of Western Australia, 
a plan to manage the waste disposal sites to prevent scavenging by animals 
including birds, and contamination of groundwater. The plan should include a 
monitoring component to determine its effectiveness and comply with 
Recommendation 14. 

6.12 Dust, Noise and Blasting 
The generation of dust is an inevitable by-product of mining. The important issue is to minimise 
dust generation as far as possible, so as to minimise the impact on worker health and impact on 
vegetation. The main sources of dust arc the pit, from blasting, loading and vehicle movement, 
the plant from crushing screening and ore transport, and stockpiling of ore and overburden. 

The use of water for dust suppression is the most widely used method of managing dust at 
mine sites and this method will be used at Marandoo. There is a balance required between dust 
suppression and excessive use of a valuable water resource. The sealing of the access and 
major plant roads at Marandoo will serve to reduce dust generation and also save water use. 

Noise generation can be n1anaged by the use of exhaust mufflers, protective covering and 
rubber lining on equipment likely to cause excessive noise. The regular maintenance of 
equipment is also important in reducing noise levels from machinery. 

Control of dust and noise will be carried out under the Mines Regulation Act, the Occupational 
Health Safety and Welfare Act, and Part V of the Environmental Protection Act. An example of 
the types of conditions applied to mine sites under Part V of the Environmental Protection Act is 
included in Appendix 4. 

Blasting will be carried out on a regular basis at ~v1arandoo as part of the roinlng operation. 
\Vhcrc blasting does take place, the fv1ines Regulaiion Act provides regulatory control for the 
blasting operation. 

6.13 Construction 
lt is during the construction phase of large mining developments that the potential for 
environmental impact is greatest. The combination of a large and constantly changing 
workforce, and a range of activities occurring at a nun1ber of locations resulls in difficulty in 
supervising personnel at the site to ensure sound environmental management. 

22 



The construction period at Marandoo will last for approximately two years with several 
thousand individuals working at the site over that period. 

Hamersley has stated in the ERMP that the construction workforce will be required to undertake 
an induction programme at the commencement of employment that will include components on 
environmental protection and rules for use of the Park. 

It is the responsibility of the proponent to ensure that all the workforce, including contractors 
and sub-contractors, carry out their work with due regard to the minimisation of environmental 
impact. To this end company personnel should regularly inspect construction operations to 
promote environmental management measures and ensure they are being carried out. 

6.14 Community Considerations 

6.14 (i) Regional Development 

While the project operational workforce will come mainly from existing Tom Price residents 
there will be a considerable number of new job opportunities during the construction phase. 
Concerns were raised about the t1y-in/fly-out nature of the construction workforce and there is a 
need for the proponent to undertake a regional skills survey. 

The Environmental Protection Authority acknowledges the strong regional employment and 
economic arguments presented in the ERMP and has concluded that perhaps the ERMP is not 
the appropriate forum for arguing the merits or otherwise of t1y-in/fly-out and the need for a 
skills survey. The Environmental Protection Authority notes that there is growing resentment to 
t1y-in/fly-out in some Pilbara townships and that a communitv !!rouv has been established to 
in.ter-alia approach all companies in the district (on-shore and off-~hor~) utilising this method of 
employment. This issue is the responsibility of the Depanrnent of Staie Development. 

h Id liil 
'-". .. • \ •• J Cultural Issues 

The Environmental Protection Authority noted submissions from organisations and individuals 
on archaeological and ethnographic matters and that the loss of culturally important sites and 
other environmental impacts could have a social impact on the contemporary Aboriginal 
community, its culture, leadership and cohesion. 

The Karijini Aboriginal Corporation represents the project area and the Authority supports its 
continued involvement in matters concerning the areas impacted by the project. The proponent 
has included the Karijini in its community consultation programmes before and after the 
preparation of the ERMP, The Authority notes the co1npan/s commitn1ent to liaise, on an 
ongoing basis, with the Karijini and other Aboriginal organisations. 

Recommendation 13 
'T'h£>. J."'..-..._,;rnn-,ru:n"'fqi v .... ,_~- ... ~4-:..-,_..,. ,.. ~h~~-·.o- .j_ .... .. "-' . ~ • .. .. 
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establish a consultative n1echanisrn, invoiving the iocai authoriiies, the 
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project on local communities, as contained in the proponent's commitments, to 
comply with Recommendation 14. 

6.15 Environmental Management 

The proponent has made a number of con1mitmcnts to monitor and n1anage the envirorunental 
impacts of the proposal (Appendix 1). The Environmental Protection Authority considers that 
the proponent's commitments and the Authority's recommendations based on its assessment of 
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the proposal should be drawn into an overall environmental monitoring and management 
programme for all aspects of the development. 

Hamersley is required, as part of its reporting requirements under its State Agreement Act, to 
provide proposals for environmental management and monitoring to the Minister for State 
Development for approval. It would be appropriate, if possible, to produce a joint document(s) 
to meet the requirements of the Minister for the Environment and the Minister for State 
Development. 

Recommendation 14 
The Environmental Protection Authority recommends that the proponent 
prepares an Environmental Management Programme, which draws together the 
proponent's commitments and the previous reconunendations in this report to 
meet the requirements of the Minister for the Environment on the advice of the 
Environmental Protection Authority and the National Park managers. 

The programme should contain, but not necessarily be limited to, the following 
elements: 

• protection of significant flora and fauna (Recommendation 2); 

• drainage management (Recommendation 5); 

• management and monitoring of the impact of groundwater drawdown 
(Recommendation 6); 

• management of weeds (Recommendation 7); 

• management of fire (Recommendation 8); 

rehabilitation of the project area (Recommendations 9 and 10); 

• management of visual irnpact (Recommendation 1.1.); 

• waste manage!nent and monitoring (.Recomn1endation 12); and. 

• monitoring of impacts on the community (Recommendation 13). 

The Environmental Management Programme should be prepared in stages. The 
first slage, prior to construction, should address ihe management of thos!~ 
parts of !he environment requiring protection during construction, and should 
be approved prior to the commencement of site works to meet the requirements 
of the Minister for !he Environment 
'l''-e "en•-..nd "'t.-. ..... ..-. :'"~ •• : .......... ~") .-.,....,...,~"'"""1·~-.. -·:·r;""•:..,u '"a..~.~-j...l ·~A..ll ... ~,.,.,.., 4-i.. ........... ..., .... ag~-~-·"- 0~ 
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the other issues, and should be approved prior to commissioning of the 
operat.ion to meet the requirements of the Minister for the Environment. 

Subsequent stages should be prepared and submitted as necessary to meet the 
requirements of the Minister for the Environment. 

The implementation of the approved Environmental Management Programme 
and on-going investigation and reporting silouid meet the requirements of the 
Environmcnhd Protection Authority in consultation v-1ith the National Park 
1nanagers. 

In the event: that monitoring shows any unacceptable impacts, the proponent 
should prepare and .subsequently implement a plan to mitigate these in1pact.s 1,u 

meet the requirements of the Environmental Protection Authority in 
consultation with the National Park managers. 

24 



7 Conclusion 
The Environmental Protection Authority considers that the environmental impacts associated 
with the Marandoo mine and Central Pilbara railway proposal are manageable and that it could 
proceed subject to the recommendations made in this assessment report, and the commitments 
provided by the proponent. 
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Appendix 1 

Proponent's Commitments 
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COMMITMENTS 

Some of the issues dealt with in this ERMP have the potentiai to re:;uH in identifiable 
environmental impacts. The previous chapter dealt with their management so that impacts 
will be avoided, minimised or mitigated and the environment protected. 

This chapter presents a summary of those commitments made by Hamersley which address 
these potentiai impacts. Each commitment is numbered to assist with referencing during the 
period of review and EPA assessment. 

The commitments are also grouped according to broad commonality of their purpose towards 
environmental protection. They are first described and then listed in Table 15.1. It will be 
appreciated that a significant number of these commitments are listed largely as a matter of 
information for the community, to indicate that Hamersley plans to take various management 
actions internally on a variety of issues that may be of interest to those participating in the 
ERMP process. Matters such as encouraging appreciation of the Park ( No. i) and research into 
land units (No. 14) are clearly internal issues for Hamersley, yet because they are consistent 
with Hamerslcy's environmental policy and relevant to this ERMP, they are enunciated and 
listed. The "auditor" for such issues is properly Hamcrsley (HI), but Hamersley will 
routinely include such matters in its regular reports to the Department of State Development. 

In other instances, the listed "auditor" may be an appropriate Government instrumentality 
under a regulation or statute, or by arrangement, such as with CALM in the co-operative 
research programme on the Pebble~ mound :VIousc. 

GROUP 1-SOCIAL FACTORS 

Environmental Care and Understanding 

Educational and environmental induction courses for Marandoo personnel will be 
instigated, prior to the construction phase, to address the broad issues of conservation of 
flora and fauna. As a condition of employment, employees will attend an induction 
progr<1mme designed to create an environmental awareness. CALM will be consulted 
during the deve!oprnent of the courses. 
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Recreational Care 

2 The expertise and knowledge gained from the Channar construction camp will be 
applied in minimising environmental impacts of construction workers at Marandoo 
during their leisure hours, 

Aboriginal Heritage " 

3 Part of the induction course (see No. 1) will address Aboriginal heritage issues to 
increase awareness of Aboriginal cultural heritage. 

4 

5 

The views of Aboriginal people in Onslow and Roebourne who claim traditional 
affiliation with the Project Area will be sought by Hamersley's Aboriginal Liaison 
Officer who will: 

• assist in preparation of inductions (see ab-ove) 
• ad'Visc Hamersiey on any Aboriginal cultural matters. 

Employees and contractors at Marandoo will be made familiar with any applicable 
requirements of the Aboriginal Heritage Act 1972-1980, 

Community Needs 

6 Tom Prke needs in terms of housing, services and facilities are already considered 
adequate. Any additional needs identified during the project feasibility study stage 
will be minimal and will be addressed at that time, 

7 Hamersley will assist protection of the Park values by encouraging amongst its local 
employees an understanding and awareness of the importance of the Park. 

Employment 

8 Hamersley will continue to give careful consideration to the employment needs of 
women, Aboriginal people and young people. 

9 Hamersley wm continue to support opportunities for Aboriginal employnK·nt through its 
leramugadu programme, 

10 Hamersley will develop a programme through its Aboriginal Liaison Officer presently 
stationed at Onslow, to explore, trial and implement practicable and effective training 
and employment projects, in close co-operation with responsive individuals and groups of 
Aboriginal people, 

GROUP 2-ENVIROi~MENTAL RESEARCH Af'"..ID r-. ... 1Al'"..J"AGE1\1E~~T 

Protected and Rare Species 

11 Hamersley will support research with CALM on the range, distribution and taxonomy of 
the Pebble-mound Mouse, as outlined in this ERMP. 

12 Special atiention will be given to the occurrence of any Bilby habitats in future fauna 
surveys. · 

; 

13 Hamersley will include in its induction programme (see No. 1), information to assist in 
protection of rare and significant species of fauna and flora. 

Maru2geml'nt and Commitments -
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14 Hamersley will continue to progress its regional land-unit work, and to continue to 
research its environmental predictive capabilities for future mines. 

15 Hamersley will, as far as pJia.:;ticable, avoid damage to significant vegetation 
communities in the Project Area and where appropriate will consult with experienced 
botanists to achieve this aim. Where mining operations will remove a particular 
community locally, Hamersley will consult with CALM prior to taking appropriate 
action. 

Rehabilitation 

16 Construction activities will be conducted so as to minimise any necessary disturbance to 
the environment. Areas disturbed for constr..1cticn purposes will be rehabilitated as soon 
as practicable after they are no longer required for the project. 

17 Rehabilitation of disturbed areas will be undertaken in accordance with the guidelines 
set out in the ERMP. Monitoring of rehabilitated areas will be undertaken and the 
findings reported. Remedial work will be undertaken if required. 

18 Final landforms will be designed to be safe and stable. 

19 At the end of the construction period, the construction camp will be removed and the 
servicing areas and evaporation ponds will be ripped and revegetated. 

20 A fire management policy for the Marandoo Project Area which is compatibie with the 
management objectives for the Park will be developed in consultation with CALM. 

21 Hamcrs!ey will wherever possible use seed derived from local sources during 
rehabilitation works. If local see-d is not available Hamersley will consult with CALM 
prior to determining alternatives. 

Protection Against Weeds 

22 MeJsures to prevent and restrict the introduction and spread of weeds wili be 
investigated and managed after consultation with CALM. 

Protection of Fauna and Interruption of Habitats 

23 Possession of pets and fircJrms by project personnel will not be permitted in the Project 
Area. The induction courses wiil provide information on the conservation of fauna and 
their habitats. 

Pollution Control and Monitoring 

24 Appropriate dust suppression measures, including water sprays and dust collector 
systems, will be implemented to ensure that acceptable ambient and occupational dust 
levels are achieved, as required by the Mines Regulation Act Regulations 1976. 

25 Dust monitoring programmes '.vill be established to assess ambient dust levels for 
environmental purposes and respirable dust levels and fibre sampling for occupational 
health and safety purposes. The monitoring programmes will be developed and 
conducted m accordance with the Mines Reguiativn Act Regulatlons J9i6. 

26 Monitoring of occupational noise levels will be undertaken iii accordance with the Mines 
Regulatwn Act Regulations 1976. 



27 Hamersley will develop a "closed" system for the treatment of contaminated waters 
from service areas. 

28 Toxic wastes will be removed from Marandoo and disposed of at existing approved sites. 

" 29 Used oil will be collected, stored in bunded above-ground tanks and transported to 
Dampier for use in the power station. 

30 Sewage effluent will be dealt with in accordance with the requirements of the Health 
Act 1911. 

31 Licences will be obtained under the Poisons Act 1964 for relevant materials. 

32 Waste disposal will be in accordance with an EPA licence. 

Water Conservation and Management 

33 Harr,crsky ,~vill undertake further detailed hydrological, geological and mining 
engineering studies during 1992-1993 to provide inputs into the study of end-use options. 

34 Hamersley will continue to refine computer simulation of the ground water systems. 

35 Hamerslcy in conjunction with CALM will monitor Bandjima Pool and Mindi Spring to 
develop a more complete undcrstaJiding of their hydrology. 

36 Selected monitoring boiCS will be established to assess ground water levels and quality on 
a routine basis. 

37 Where practicable and as appropriate, surface water samples will be collected from 
major discharge points of the open water system to test for contamination. 

38 Hamersley will continue its weather observations at Marandoo, to maintain a regional 
meteorological data base. 

39 Design and location of the borefield for the long-term operation will take into account 
the need to limit vegetation impacts to an acceptable level. Monitoring of ground water 
and vegetation will be undertaken and appropriate remedial action taken as required. 

GROUP :>-AESTHETICS AND VALUES OF THE PARK 

40 Under the Statement of Mutual Understanding, Hamerslev will work with CALM to 
refine and impien:1ent an agn ... >ed end-use plan far~ the :mine sit~ aftei decmnmlss'!oning. 

41 The location, design and colour of surface faciiities will be chosen as far as practicable in 
sympathy with the iandscapes. 

42 Hamersley wiii sign its roads as far as practicable in sympathy with CALM's 
management practices. 

MaMgt:ml!n.t and Commitments -
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Introduction 

Hamersley's consultation with the community on this project, which is documented in the ERMP 
(Chapters 12 and 13), continued after the ERMP wa~ printed. 

More than 2,000 individuals attended a total of over 60 Community Briefings on the ERMP in the 
Pilbara and Perth. Those who attended represented a wide cross-section of t1.e community, 
including business and conservation groups. A Hot-line was established, phoned or faxed by 
more than 180 members of the public. Hamersley gave many media interviews and organised 
site visits. In addition, Hamersley distributed information about the project via 7,000 copies of 
the Marandoo Overview, more than 800 copies of the ERMP, 250 copies of a Marandoo Video 
and 73 copies of specialist report..s or ancillary information. 

About 610 substantive submissions were made to the EPA. From the summary provided by the 
EPA, 60 issues were identified, and responses prepared by Hamersley are included in this 
Appendix. Although not ranked in priority, tl1e issues which were of most common or hroad 
interest are generally treated first, with some grouping of related interests to assist the reader. 
However, many issues have com..rnon points of interest or overlap . .t""'n index is included for easy 
cross-reference. 

Since the ERMP was published in February, 1992, Hamersley has carried out further research on 
flora, fauna and hydrogeology, as foreshadowed in t.~e ERr-AP. It also had usef:.li discussions v.'ith 
the EPii,., ~4""ustralian Heritage Commission and otllCr government officers from several agencies. 
\\rrhere appropriate, such additional information has been inciuded in these Responses. 

Thus the Responses contain several significant new items of information. Several arise from 
continued progress by Hamersley in engineering design, for example in refining the provisional 
railway alignrncnt to give much more detail about management of possible effects on flora 
(Response 3). Others arise tfom new environmental research, for example in flora surveys 
(Response 10) and in the Pebble-mound Mouse study (Response 7), both of which show, as 
expected, that there are viable and extensive communities in areas that will not be disturbed by the 
project. 

Some new information arose simply from requests in the public submissions, such as the different 
numbers of people in the construction workforce over 2 years (Response 41). 

The majority of the responses clarify issues which were treated in the ERMP, but perhaps not in 
as much detail or on a particular aspect of interest to the person who made the corresponding 
submission. Several broad, strategic issues are also dealt with in these responses, highlighting 
rnatte:rs raised in some suhmissions. 

The additional field research and discussions with agencies have further C()nfinne.d_ Hamersley' s 
confidence in the ERMP, They have validated the conclusion that the Marandoo iron ore mine and 
the Central Pilbara railway will have minimal and acceptable environmental impact on the Karijini 
National Park, arguably the most important environmental issue. The project will be managed so 
that, where practicable, any other environmental impacts will be mitigated. Hamersley has given 
42 Commitments in t~e ER~ .. 1P, summarised in Table 15.1. 

In summary, the project, which has greatly advanced knowledge and understanding of the Pilbara 
environment, which is essential to the future of the towns of Tom Price, Paraburdoo and 
Dampier, and which helps to ensure that Hamersley continues to contribute to community 
prosperity in \Vestern Australia, is also environmentally acceptable. 
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because most large industrial developments, such as Marandoo, proceed under the terms of a 
Government Agreement Act (ERMP Sections 1.4 and L5). 

There are various options available to Hamersley, commensurate with market a.'ld other 
commercial considerations, in the development of future mines in the Central Pilbara (ERMP 
Section 2.4). Associated with any Hamersley plan for future development of deposits in the 
Central Pilbara, is the medium to long term plans of other iron producers in the region, details of 
which are unknown to Hamersley. For this reason, it is impossible to assess completely the 
cumulative impacts of future unspecified development plans being considered in the Central 
Pilbara as part of the assessment of the Marandoo mine and Central Pilbara railway. Instead, the 
environmental assessment of each proposed mine (when plans are developed following detailed 
feasibility studies) will address the cumulative impacts of that new proposal. On this basis, 
proposals for future mines will be assessed on u~eir own merit and will need to take into account 
their cumulative impacts, if any, on other operations in the region, such as Marandoo. 

The overall Harnersley strategy is to maximise use, where practicable, of existing infrastructure 
(ERMP Sections 1.3 7 1.4, 2.6 and 4.2). This also minimises t..he cumulative environ..tnent~1 impact 
of each project (ERMP Section i. i), because it minimises the amount of new construction. 

An important environmental advantage in combining the Marandoo Mine and the Central Pilbara 
Railway in the single ERMP is that any cumulative environmental impact of the two on the KNP 
was assessed in this one study. As the EPA guideiines stated lJ:oRMP Appendix One) "protecting 
the environment means that the natural and social values associated with Hamersley Range 
National Park are protected. Where they cannot be protected, proposals to mitigate the impacts 
are required." Any environmental impact of the Central Pilbara Railway on the Park itself will 
come not so much from the trains on it, or their origin, but from the actual construction and then 
the continued existence of the railway. 

The Australian Heritage Commission (AHC), in its submission, accepts fhat the Project Area may 
be more degraded from previous activities than the Park itself, and that it does not suggest that the 
Park it~ elf is pristine or necessarily of high wilderneeSs quality. It stateeS that any evaluation of 
impact on the Park must be subjective. 

The corridor concept south of Mount Bruce broadly in a NW-SE alignment was accepted by the 
National Parks Authority in 1978. It was included in the Draft Management Plan by CALM in 
May 1989 after extensive public participation. The recent analysis in the ERMP and the 
evaluation by the AHC, together with extensive community participation in the ERMP, result in 
the most comprehensive environmental overview fbat can be possibly made. Further 
environmenta1 research with Hamersley support as presented iil the Commitments~ further research 
and management by CALfvi, and continued detailed engineering design by Hamersley, will reline 
matters of detail, but they remain opJy details. 

The important substantive environ.rnental issues have L~us been exru'Tiined and t.1.e assessments 
made and evaluated under extensive scrutiny 0 The overwhelming majority of more detailed 
environmental issues have also been resolved as far as practicable, and management processes 
delineated for any further refinements, if necessary. 

Therefore, the decision by the EP A for the ERMP to consider any environmental impact of the 
mine a.11d the railway toget.lJ.er has ensured tl-J.at the community has been able to assess any 
cumulative impact at the same time. The development of any future mines in the Central Pilbara, 
as discussed in the ERMP Sections 2.4 and 2.5, will have negligible additional environmental 
impact on the Park, which is the focus of environmental and tourist interest in the region. 
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The mmmg companies active in the Central Pilbara in the late 1970s supported a corridor on a 
NW-SE alignment as it provided the most suitable grades for railway operations. South of Mount 
Bruce topographical trends in the Hamersley Range plateau are oriented NW-SE and tight 
geological folding places many physical constraints on a cross-Park alignment. Mine development 
feasibility studies were in progress by: 

• Texasgulf - t.~c Marandoo ru1d RI10des Ridge projects witt1. a railway linking ul.e projects; 
and 

• Cliffs Robe River Iron Associates - the West Angelas project, including a rail link to Cape 
Lambert. 

Both indicated that higher capita! a.Tld operating cost~ made going around t..lJe Park impractical. 

In October 1983, Government released the report "The Pilbara Iron Ore Industry" that reviewed 
issues affecting the industry to the year 2000. The report pre-dicted significant development of the 
Pilbara, as the world was recovering from recession and strong growth was forecast for iron ore 
sales associated wit.1. d1e growih of the Japanese steel industry. A rail link frmn the Central 
Pilbara deposits using the National Park corridor was included in the report. 

In May 1989, CALM released a draft management plan for the National Park for public review. 
This draft plar1 was compiled after considerable consultation including briefing meetings, public 
meetings, workshops and solicited submissions. 1ne plan incmues lie cornaor for m1mng 
infrastructure on the same alignment as agreed by the NPA in 1978. The MRD completed a 
detailed study of road options in the Park, as a submission for this management plan. The study 
report is a public document and was released in August 1990. 

Tne Government of Western Australia, on 13 November 1990, reieasea me poucy document, 
Resolution of Conflict - A Gear Policy for National Parks, providing guidelines for exploration 
and mining within National Parks. It includes provision for the rationalisation of infrastructure 
corridors within the Park and the excision of these from the Park. 

Thus there is a long history of acceptance of the necessity of the rail corridor. In summary, the 
concept might appear attractive that the Central Pilbara iron ore deposits can be developed 
efficiently without the railway across the Park, but it was accepted as incorrect by the NPA in 
1978 and by CALM in 1989. The necessity for this corridor does not depend on the staging or 
choice of the mines in the Central Pilbara. 

Furthermore, both during t.he public consultations and in some submissions members of the 
conmw:nity expressed the view that raihvays are t.~e least intrusive fOrms of trar..sport, and that 
Western Australia already has railways in such National Parks as Millstream, Chichester, 
Walyunga a..t1d Avon VaHey. Furt..hermore, railways operate wit.~ less impact t.lJ.an. other forms of 
transport would have. 

The ERMP also makes the point (Section 6. 7), supported to by some submissions, that the 
railway's distance from the gorges (more than 30km) means it will have no significant adverse 
effect on i.he natural and social values of the Park. The responses of community groups at 19 
workshops (ERMP, Appendix Four) appear to give furtber support to this view. 

Thus alternatives to both the mine and the corridor have been well documented, and the case for 
choosing t:lle option of a corridor across the Park has been accepted both by the former statutory 
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Area 1 contains a large snakewood community which cannot be avoided by the railway within the 
existing corridor. The provisional railway route will dissect the snakewood community such that 
extensive stands are located to the north and to the south of the railway. The culverts in this area 
will be designed to reduce drainage shadows in the northern snakewood community and in areas 
of sheetflow on either side which are dominated by mulga. 

Area 2 (10.5 km and 11.7 km) - refer Figure 2 
These locations along the railway contain two small snakewood commumt1es which cannot be 
avoided by the railway due to terrain constraints within the corridor. Extensive snakewood 
communities exist 2km south of the railway alignment. Appropriate sized culverts will be located 
to reduce the drainage shadows downstream of the alignment. 

Area 3 (14~4 kin) - refer Figure 2 
The provisional railway alignment has been routed as far as possible northward to avoid major 
disturbance to the volcanic formation which supports a poorly collected species of grass 
rn0ffbo·l';'"'fio~nsa' A" "'at-arl ; ... i-hn t:;"D~KD t-"h 1·o "r""'"' :;.,. 10 ..-. .. t-nrl :; 0 t-hn ...., .. 0 t-,.,,-.t-nd •of"lr- .rrnv;,...0 o \.i\. '' c- ''u r u:,vo }• ~ .;,o.. ,.........,. .1.u uc v .L.o.o..,..._T.i.o._, 1 ... u .., E """"" ~"" ' ..... ,.,..._..,._.. ~ t ....,_.._...., l'"- ,...,..,.._....., "- ..... .,._ '-'"-'-'. """' "" 

on this volcan.ic hill supporting low shrubland of mixed .A .. cacia species (ER!v!P mapping code ?c). 
The railway will be routed along the lower slopes on the north side of the hili and therefore result 
in a limited (300m) incursion into the volcanic formation with virtually no disturbance to the 4-5 
km2 shrub land community. 

Area 4 (21 - 29 km) - refer ~1gure 3 
This area contains a restricted mixed Acacia shrubland on volcanics (ERMP mapping code 7c) 
similar to that described in Area 3. The provisional railway alignment has been routed to the 
northeast to avoid this shrubland. This alignment will result in: 

• two limited incursions into the shrubland, each of similar size as that at Area 3; 

• a reduction in the potential impact on localised pockets of plant~ and plant groupings at the 
base of the northeast slopes of the volcanic hills; 

• intersection with 3 small areas of snakewood community which will require the same 
drainage considerations as described for Area 2. 

Area 5 (33 km) - refer Figure 4 
The provisional railway alignment will result in a single 700m incursion through a snakewood 
corP .... TTiunity which is in excess of 4 Y~rn2• The railway cannot be re-routed within the existing 
corridor alignment to avoid this snakewood community. The appropriate use of culverts will 
reduce t.'1e- impact on the main surface drainage system a...nd t~e snakewood community_ 

Area 6 (68.9 .., 73.7krn) = refer Figure 5 
This area contains plant communities on the Oakover Formation (ER~vfP mappmg codes 6d, 6e 
and 6t) which are not well represented in t.1.e Karijini National Park, but which are not t.1.reatened. 
Avoidance of these plant communities within the corridor is not possible. Th.e provisional railway 
alignment has been routed to the south side of the corridor as far from the watercourse as possible 
to reduce the direct impacts on these communities. 

Area 7 (73.4 km) - refer Fi~ure 6 
This area contains Turee Creek which IS t.lte main watercourse t.~at the railway \vill need to 
negotiate. The design and location of the crossing has not yet been finalised. Design to take into 
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reached a specified condition or met established criteria is not practical as it does not take into 
account site-specific and seasonal conditions. These conditions relate to weather conditions (such 
as prolonged drought) and type of area being rehabilitated (overburden stockpile, borrow pit, 
road, mine, etc). Given favourable conditions, successful rehabilitation and revegetation of 
disturbed areas is generally apparent within 3-5 years, with the likelihood of long-term success 
evident within 10-12 years. 

Monitoring of rehabilitation where appropriate will be undertaken by Hamersley (or its 
consultants) and reported annually to the State in accordance with the Agreement Act. In the 
unlikely event that rehabilitation and revegetation do not achieve the stated objectives, then 
remedial action will be undertaken by Hamersley to ensure that successful rehabilitation is 
achieved. 

Through the Department of Mines, the State will determine to what extent rehabilitation has been 
successful. The State has the authority to require remedial work to be done on rehabilitated areas, 
although it has been Hamersley policy to initiate such remedial work as the need is identified. 

Genera! Design Principles 
Before the railway alignment is finalised, it will be reviewed by Hamersley's flora consultants. 

The choice of alignment is determined by the nature of the topography. Of considerable 
importance is t.~e position of drainage lines. In an overall sense, where D'ie proposed railway and 
access road will follow valleys, L~e alignment will he routed along lower slopes rather than in 
vailey floors. Tnis approach wiii rednce the need for borrow areas and the impact on water tlow 
regimes. 

Hamersley recognises the importance of designing appropriate drainage line crossings to rednce 
Ul.e impact upon vegetation. There are essentially two types of drainage crossing: defined creek or 
river lines, and relatively flat flood plain areas where sheet flow can occur during periods of 
heavy rainfall. 

Defined drainage lines are relatively easy to deal with. Crossings will use either pipe culverts or 
box culverts (as single or multiple depending on the width of the crossing) or open span bridges. 
[Examples of these crossing layouts are provided in Figures 4.3 and 4.4 and Plates 2 and 3 of the 
ERMPj. Figure 6 of this document shows examples of where the major defined-line crossings 
will he and section 8.6.3 (p. 132) of the ERMP outlines the process that will be undertaken to 
analyse each specific watercourse crossing. 

Sheet flow is more difficult to deal with and construction activities will inevitably produce changes 
in flow patterns and drainage shadow effects. The objective of drainage design will be to reduce 
these effect5 on adjacent vegetation. 

Areas where sheet flow problems may present themselves are indicate.d in Figure L Surface 
water flows from south to north in this area. Where sheetflow is paraliei to the rail alignment, 
normal design will be adequate. Where sheetflow is at an angle to the alignment, regular culvetts 
combined with sill drains as evidenced in Figure 4.4 of the ERMP - will be required to 
adequately redistribute water flow. 

Thus the continued engineering design has provided much more detail and detailed discussion of 
possible environmental impacts along the corridor. However, all such findings are entirely 
consistent with the assessment and conclusions of the ERMP. Such processes of progressive 
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balance of the Pilbara regions the Park generally appears to have suffered a lesser magnitude of 
impact from pastoralism and large-scale mining operations. 

In the 1978 listing of the Park, the AHC Register recorded that the Condition of the Park is such 
that its inregrity [is] altered by cattle grazing, iron ore mining. (ERMP Section 6.9). 

When the Academy of Sciences committee made u'l.e recom.-nendation in 1962 to reserve u'l.e Park, 
they commented that it is not considered to be good pastoral country. (ERMP Section 6.5). 

What is clear is that the Marandoo Project Area, which is dominantly the land of the Mount Bruce 
pastoral station abandoned in 1946, is marginal arid land that was grazed unsuccessfully for many 
decades. It is arg-uable t.~at the Project Area, being relatively flat in many places, would have been 
prone to more intensive sheep and cattle grazing t..fJan, say, t.~e more rugged portions of the Park 
itself. It is also arguable that portions of the Park u'lat were degraded in 1978 and/or 1962 might 
be partly rehabilitated with the passage of time, albeit to somewhat different vegetation 
communities from those that prevailed prior to grazing. The changes that occur due to natural 
dynamic forces were discussed in the ERMP Section 11.5.1, 11.5.2 and elsewhere. 

The AHC does recognise that the site of the proposed mine may coincide with areas more 
degraded from past activities, and also that the area to be impacted by the Marandoo mine is a 
small proportion of the total area listed in the register. 

Tne AHC suggests that any statement on the level of impact of the proposed mine on the condition 
and integrity of the whole Park with respect to [its] value as a largely unmodified sample of the 
Hamersley ranges environment will necessarily be subjective. 

Indeed the ERMP clearly states that the community has different opinions on the impact of views 
from Mount Brucc (Section 6.12 and Section i3.8.l ). uuring the social Impact studies, 
workshops and discussions for the Marandoo ERMP, a variety of community views were 
revealed. 

The high regard in which the community holds the Park wa~ found compatible with development 
of the Marandoo mine and Central Pilbara railway provided certain management arrangement~ 
were assured, as they have been through the Statement of Mutual Understanding with CALM, the 
managers of the Park. Compare, for example, the Summary of Concerns (issues) of Section 
13.8. 1 which arose out of discussions of 54 groups at workshops, with. the management 
arrangements listed in the ERMP in Chapter 14 and Appendix 2. 

These arrangements are fortifie-d by the Corrm1itments which Hamersley put forward in the ERMP 
in Chapter 15. 

Chapter 6 also reflects the variety of community views {"social values" of t..l:le EPA guwennes). 
Some people would regard being able to see the ~~arandoo mine from Mount Bruce as intruding 
on the visual, aesthetic values of the Park itself, while others would view it with interest. The 
ERMP points out that fewer than about 0.3% of Park visitors are currently climbing Mount 
Bruce. It is not unreasonable to expect that more will climb it in the future, in part for general 
interest and in part to view the mine? just as some 89000 visitors annually pay to view the mine at 
Mount Tom Price. 
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However, what is objective reality is the following: 

• the ERMP research has materially contributed to the National Estate understanding of the 
Park it~elf; 

• the future research, eg on the Pebble-mound Mouse and the hydrogeology, will 
significantly assist the work of CALlvf in understanding and managing the Park; 

• the Statement of Mutual Understanding sets in place management arrangements so that any 
environmental impact of the project on the Park itself is minimised; 

= the significantly more extensive Statement of Significance of the Park itself, endorsed by 
the AHC in }Aay 1992, c<L.Tte about because of t.~e Marandoo project, and largely derived 
new flora and fauna information from the findings of the ERMP which the AHC applied 
to the Park itself; 

~ the wide-ran1=rinfT analvsis of Chanter 0 validlv condudes that anv environmental imnact of 
'-'- '-' J L ..,! ..1 .._ 

the project on the values of the Park will be negligible or mitigated; 

• the net economic benefits of the project to the community are very extensive as well as 
essential to the future of the towns of Tom Price, Paraburdoo and Dampier; 

• the Project Area is largely an old pastoral lease, degraded and abandoned as uneconomic 
in 1946; 

• the Marandoo ore has a present market value of $4.5billion in an area that formerly might 
have supported a limited number of cattle in a good season. 

The conclusions of the ERMP about the possible impact on the Park itself have sometimes been 
criticised as being subjective. But the AHC it~ elf agrees that its own evaluation is this way. 

Under such an array of argument~, any subjective, and challenged, consideration h'lat the project 
may or may not have negligible impact on some National Estate values of the 600,000 hectare 
Park itself can be easily put into perspective. 

It is appropriate that both the Marandoo mine and the Central Pilbara railway were considered 
together in the ERMP, because it is their combined impact that needed to be exposed to the 
ERMP process and the very extensive review by the community. Hamersley appreciates t.'>e high 
regard in which t.~e KNP is held, and t.~e values placed on it. The Marandoo mine a..nd the Central 
~··· .. ... . .. . . . .. . . .. . ruoara rauway w111 not a1n11msn mat regara or mose vames. 
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Fauna 
ISSUE 6: 

The fauna studies for the project are not sufficient to give a clear picture of the regional 
status of species particularly endangered species. Conservation and development need to be 
viewed on a regional basis. It is not possible to sustain our ecology by looking at development 
on a case by case basis. 

RESPONSE 6: 

Hamersley has been a strong proponent of the need to perform environmental studies in a regional 
context. The regional significance of the Marandoo fauna and flora surveys are discussed in 
Sections 10.8 and 11.5.2 of the ERMP, respectively and illustrated in Table 6.1 of the ERMP. 
Both of these sections compare Marandoo results with those of other Pilbara surveys. Gradually, 
a better understanding of regional ecology is being developed as a result of case-by-case studies. 
However, t."'Iere is likely to be continued controversy over such complex issues as t."'le optimum 
number, sizes, location and mai1agement of reserves to consenre particular ecosystems in 
perpetuity. 

Two orgru-,isational and logistical challenges must be recognised. 

The first challenge is that no one Government agency or private developer has the resources to 
undertake an ecological survey of the whole Pilbara at a fine level of detail. An understanding of 
regional ecology will therefore always depend on aggregating the results of case-by-case studies, 
most often undertaken by resource development companies. To be able to aggregate these studies 
requires the development of consistent data bases. Hamersley has addressed this problem with 
CALM to ensure that future field survey methods provide comparable results. The ongoing 
research into the Pebble-mound Mouse (Response 7) is a practical proof of this approach. 

Such regional considerations are also the reason behind the development of Hamersley's "land unit 
concept" which is outline.d in Chapter 9 of the ERf..AP. The !and unit concept can be used as a 
predictive tool and in environmental planning because it integrates land processes and the 
interactions between the physical, biological and social spheres over time. In theory it allows 
fauna habitats to be predicted and judgements to be made about the possible existence of 
endangered species. 

The second challenge is that t.~e populations of rare species are often t.lte result of historical 
circumstances and their existence cannot always be determined by association with land units. 
The only certain method of determining the existence of rare species is by ground survey and no 
private companies have the resources to study an area the size of the Pilbara to such a degree of 
detail. As the ERI-.i:P discusses for the long~tailed Dunnart, fur-..her studies can also indicate tl-tat a 
species may not be as rare as previously thought (ERMP Section 10.3.1). 

The collective flora and fauna research efforts associated with iron ore projects such as at Mount 
Tom Price, Channar, Paraburdoo and Marandoo are major contributors to the data base essential 
to understanding the ecology of the Pilbara. 
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Work undertaken to date as part of the first phase of the research progrannne has concentrated on 
the Marandoo tenement area. This work has already indicated the extent of P. chapmani in the 
tenement and has resulted in the development of preliminary data on their distribution and activity. 
Furt.her work will be undertaken to provide an understanding of the local range and distribution of 
P. chapmani, by study of the location, density and occupancy of mounds in the Park. 

The findings of L~e research programme have already shown t.'"lat the project will not threaten the 
species and therefore no relocation plan is required. 

Long term monitoring sites for the Pebble-mound Mouse have been established at the eastern end 
of the tenement. Consideration is also being given to the establishment of monitoring sites within 
the Park and elsev;here as part of the ongoing research programme. 

Hamersley has committed to contributing to the CALM State-wide recovery programme by 
carrying out work on the range and distribution of the species. This work might be considered in 
effect the first phase of CALM's recovery programme. This is being supplemented by the 
provision of live specimens to the W A Museum, which is undertaking the taxonomic work on the 
species. This work will continue during Hamersley's regional field studies over several years. 

The Pebble-mound Mouse population in the Marandoo area must be put into regional perspective. 

Numerous populations of Pebble-mound Mouse have been identified in t_~e Project Area and 
mounds have been logged on favourable habitat in th.e Park adjacent to t.l-:le Project Area. The 
proportion of mounds demonstrated to be inhabited on the relatively disturbed area of the 
tenement indicates that large populations must exist in areas of relatively undisturbed habitat in the 
Park. Consequently the project is unlikely to have any regional impact on the Pebble-mound 
Mouse. 

It is becoming apparent that the pattern of distribution along upper and lower slopes of the hills in 
the Marandoo region is reproduced in many other areas of the Pilbara where surveys have been 
made. Hamers!ey is correlating all Lhe available data as part of its range and distribution studies. 

The evidence so far supports the view that the species is not rare in the few locations in which it 
has been studied ( eg. Marandoo). However the full extent of t,'te favourable habitat and 
distribution within that habitat are not known. 

ISSUE 8: 

The timing of the fauna survey wm; not optimum; to take into account migratory birds in the 
period November-April, and it appears not to be a ('omprchensive mammal study. 

RESPONSE 8: 

In addition to actual measurements at Marandoo, the Ninox Wildlife Consulting analysis also used 
WA Museum records for the region, including review, for example, of CSR data for 
Y andicoogina. The list of vertebrate species recorded in t.i.c ~v1aran.doo project area, (provided in 
Appendix Five of the ERMP), was derived from a detailed review of the historical data involving 
some 3,400 Texasgulf fauna observations between October 1975 and June 1981, together with 147 
personnel days spent in the field by Ninox Wildlife Consulting in September 1990 and in June, 
August and October 1991. 
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Flora 

ISSUE 10: 

THE ERMP does not sufficiently address all the potentially rare species or flora identified in 
the consultant's report. Will Hamersley be carrying out further studies into the flora or the 
region, particularly priority flora species in the project area? 

RESPONSE 10: 

Hamersley will monitor for priority listed species in the project area. Methods will include the 
following: 

• use of suitably qualified botanists who are familiar with the flora in the region; 

• identification of likely habitats in which search effort for priority listed species will be 
concentrated; 

• botanical surveys in the habitats considered likely or possible to contain specific priority 
listed species (refer Section 11.5.4 of the ERMP) wi!l be undertaken. 

Hamersley will consult with CALM to ensure mutual agreement on the proposed methodology to 
monitor for nrioritv listeo.£1 snecles ··--------- --- r··-~---., ------ -r-- ---

Further botanical information has been collected by Hamersley which updates the ERMP flora 
information. For ease of reading, the information is also put into context in t.'le following 
discussion. 

As indicated in Section 11.1 of the ERMP, a number of flora surveys have been undertaken in the 
Marandoo area. The first survey was conducted in September 1974 by the Western Australian 
Herbarium (Trudgcn, 1975) and was followed by furu'1er detailed collections (eg Weston 1977, 
Texasgulf 1977, Trudgen 1978). By 1982, a total of 306 recognised species had heen recorded. 

Following a review of previous work in the Marandoo area it was recognised that further work 
was required to update the flora studies and to extend the information to cover the railway 
corridor. A major flora survey was commissioned by Hamersley and underta.lcen by Mattiske and 
Associates ~lYY.LJ. Tnis survey extended U'le recorded number of species from 306 to 462. 
Chapter 11 of the ERMP summarised the findings of surveys undertaken during late 1990 and in 
May. June and August 1:J9L The terminology (eg Priority 2, PrioriP; 5, etc.) is given in the 
same Chapter of the ERMP. 

The report on tl1e survey of the t1ora and vegetation ot the Marandoo project area identified a 
number of "species of interest". After further study of potential impacts, 1.:0 species were 
identified as requiring specific assessment. Details of each of the 12 species and the proposed 
action to be undertaken by Hamersley are provided below: 

• Brachychiton acuminatus This is a priority 5 listed species which, under the present 
classification, means that it is considered to have been adequately surveyed and which 
whilst being rare (in Austraiia), is not currently threatened. 

The Western Australian Herbarium holds specimens from six localities: Depuch Island, 
Wittenoom Gorge, Dampier, (Fortescue River) Balmoral Station, Tom Price and 
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The Marandoo project is likely to result in the loss of the 31 individuals from the 
Manganese gully area. One individual plant adjacent to one of the overburden dumps may 
also be threatened, but could probably be avoided. The project will therefore affect 
approximately 30% of the known number of individuals. Knowledge of this species and 
its distribution is presently limited but is expanding rapidly. In view of this expansion of 
knowledge the project is not considered to represent a major impact on the regional 
distribution and abundance of the species, and t.'te figure of 30% will inevitably decrease. 

The species will be included in the search list for any future surveys, with particular 
attention to known habitats (gullies and gorges). Further recordings of the species will be 
reported to the Herbarium. The species will also be included in rehabilitation and 
revegetation of t~e minesite and overburden dumps. 

• Dicladnnthera glabra This is a well defined species which is uncommon and probably 
rare with a restricted habitat. It is a small perennial shrub which occurs in gorges on 
cliffs and steep slopes and may be restricted to white shale outcrops. 

Kttown localities include Bee Gorge, Wittenoom Gorge, Robe River and Hamersley Gorge 
(2 populations, one with 31 individuals and one with 4 individuals). There are no known 
populations in the tenement or railway corridors; furthermore, based on habitant 
preferences, the species is unlikely to occur in these areas. Therefore, the project will 
have no impact on the species. 

The species wili be included in the search iist for any future surveys in the region. Any 
sightings of the species will be reported to the Herbarium. 

• Eucalyptus aff coolahah var. rhodoclada This is a probable new species. The taxon is 
considered to be poorly coliected and probably rare. 

The species occurs as isolated individuals on the flood plain and in the bed of a medium 
sized creek. Only two individual trees have been reported: one in the southeast corridor 
where the creek intersects with the Marra Mamba ridge southeast of Mindi Springs, and 
the second further up the same creek. 

Recent surveys along the railway corridor have indicated that the two known individuals 
are more than 500m from the railway alignment and will not be affected by it. Similarly, 
the species is not located in or near any proposed borrow area. Therefore the project will 
not threaten the survival of any of the known individuals. 

As u.1is species is expected to be readily germinate-~.1, see_..1 wiH be collected when it 
becomes available and then used in the rehabilitation and revegetation of disturbed areas 
adjacent to railway creek crossings_ This species will also be included in Llte search list 
for any future surveys. 

• Flaveria sp (1) This is a distinct and apparently undescribed species. It is currently a 
very poorly known species with fairly restricted distribution and possibly rare. It is an 
annual herb which occurs on plair~_.-;0 

Two localities are known: one at Millstream (population not counted, but not large), the 
second at the western end of the northwest corridor on Hamersley Station flats. Because 
it is an annual, it is only evident during good seasons. 
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region, this species appears to be reasonably common. Its preferred habitat is gullies and 
under breakaways. 

K.."lown locations of the species include Manganese gully, 1'-Aarandoo Hill (a very large 
population in excess of 1000 plants), adjacent to the road to Hamersley Gorge, in several 
gorges south of the orebody on Marandoo ridge, and north of Juna Downs. The 
population in Manganese gully will be lost due to mining activities. Those located in the 
gorges south of the Marandoo ridge will not be affected by mining, although the position 
of the overburden dumps may affect some of these. The current good season has enabled 
a better understanding of the population levels of this species to be gained. The 
population in Manganese gully is a relatively small component of the known populations. 
Due to the known location of other popuiations, the regional impact on this species is not 
expected to be significant. 

This species will be added to the search list for any future surveys in the region. Any 
recorded sightings will be reported to the Herbarium. 

• Triumfetta sp.l This species has been confirmed as Triumfetta leptacantha F. Muell. It 
was first collected in 1878 by John Forrest and not recollected until 1974 at Marandoo. It 
occurs in narrow heads of gullies and slopes below cliffs in gullies. It is currently a rare 
species with few small populations, and is restricted to the Hamersley Ranges. 

Known localities include: Manganese gully (2 populations, 65 and 10 individuals), 
Marandoo Hill (unknown), Mount Bruce (2 populations, unknown number of individuals), 
Hancock Gorge (unknown number of individuals), Marandoo Ridge (2 populations, 3 and 
39 individuals) and Mt Pyrton (unknown number of individuals). 

The 75 individuals in Manganese gully are situated over the orebody and will be lost due 
to mining activities. Although the Manganese gully population is the largest known, there 
are other populations in Karijini National Park and surrounding areas which will not be 
threatened. The extent of regional impact on the spec-ies is uncertain because the 
population sizes at a number of localities is not known. 

This species will be included on the search list for any future surveys in the region. The 
populations located on Marandoo Ridge wili be marked such that they are not disturbed by 
mining activities. 

The updated information on the specific assessment of these 12 species complements tbe 
inforn1ation in U~e ERMP and the specialist report by E ~4 ~J:attiske &- Associates. 

Tnus the fur-..her botanical studies since the ER1>-.1P \Vas published have expanded the data base and 
have confirmed iis conclusions that any environrnental impacts will be minimal or mitigated. The 
wider geographical distribution of such species outside t1.e Project Area is confirmed. The 
additional data above now make it possible to complete management programmes as described. 

Site specific surveys along the routes of the railway and roads, and at the location of proposed 
borrow pits, !aydown areas, roads, construction camps and other areas likely to be disturbed 
through construction activities will be undertaken in advance of the commencement of site 
construction work. The location of the above species in the Marandoo project area will be 
recorded. Identified populations will be clearly designated in the field to enable personnel to 
recognise the areas to be avoided. 
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catchments resulting in an elevated drainage system totally at variance with the visual and 
topographic standards required for return of the land to park use after mining. 

Therefore, any proposal to retain the area of floral interest would he neither environmentally nor 
economicaiiy viable. 

ISSUE 13: 

Modifications to surface drainage and watertable levels may affect rare mulga stands and the 
unique coolabah woodland which depend on soil moisture levels. The evidence presented in 
the ERMP is inadequate to show that this vegetation would not be affected by drainage 
modification or lowering of the water table. 

RESPONSE 13: 

The mulga stands at Marandoo are not rare. They are typical of the region. Similarly, as 
discussed in Section 11.4 of tl-te ERMP, uthe extensive stands (of Coolaba...I-J.) on the ~Aount Bruce 
Flats are not unique but are the only known examples in an undamaged state". 

Nevertheless, Hamersley is concerned to minimise or mitigate environmental impact on such 
vegetation, and has carried out extensive hydrogeo!ogical studies, including some foreshadov1e-1 in 
t._ll.e ERr-.1P and carried out since its preparation .. 

Sections 4.3 and 8.6 of the ERMP discuss the potential impact of the mine and railway on surface 
drainage patterns. These sections present the design options that will be chosen to reduce the 
impact on drainage patterns. 

Section 8.4 of the ERMP discusses the potential impact of ground water development on Marandoo 
vegetation. 

At Marandoo, the existing borehole data has been used to predict the depth and area! extent of the 
cone on depression around each bore over the expected life of the mine (about 15 years). The 
result of tbis prediction is based on assumptions about how much of the rainfall runoff to the basin 
actually reaches the aquifer as recharge. 

Under worst case assumptions (zero recharge of the aquifer from rainfall) the area around the 
borefield is predicted to have its water table reduced from about 40m below groundlevel to about 
55m (ie by 15m) over the life of the mine. Under the same conditions the area of mulga/eucalypt 
\-voodlands east of !v1ount Br-...1ce would experience a reduction in its watertable frorn about 20m 
below groundlevel to about 25m (ie by 5m) over the mine life. 

If a more reaiistic assumption of 7mm/year equivalent rainfall recharging the groundwater is 
adopted, the borefield drawdown is predicted to be !Om, (i.e. from the existing watertable deptl1 
40m down to 50m). The woodland drawdown would be nil. As the ERMP reports, 7mm would 
correspond to about 2% of the average annual precipitation, and is a figure from earlier studies 
(Section 8.4.1). 

More data are being collected to enable more accurate predictions to be made based on much 
better estimates of vertical int1ltration. These new predictions are expected to confirm that there 
will be no long term vegetation impacts from the borefieldo lt will also provide the data needed to 
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ISSUE 14: 

Will Mindi Spring and Bandjima Pool be effected by the lowering of the water table through 
groundwater pumping? How will this be monitored? If a problem occurs what action will be 
taken to correct it? Will effects be felt on the water supplies of Tom Price and other 
communities? 

RESPONSE 14: 

The regional impacts of groundwater abstraction at Marandoo were simulated using a two­
dimensional finite difference groundwater model which was later upgraded to provide a more 
realistic simulation of iikeiy changes in the watertabie near the borefieid. Tne ground water modei 
was used to shnulate the regional impact of ground water abstraction on vegetation and springs. 

The ERMP indicates that on the basis of the ground water simulation model, neither Mindi Spring 
nor Bandjima Pool is likely to be affected by groundwater abstraction associated wit..~ tlje project. 
Specifically, Section 8.4 .3 (page 129) of the ER!vfP states ti:)at 11 !--.1indi Spring is remote from 
mining and well beyond the predicted zones of influence of the ground water abstractions;;. 

Although Bandjima Pool is closer to the mining area than Mindi Spring a study of the geological 
environment of Bandjima Pool shows that it located in a different geological structure from that in 
which the orebody and the groundwater aquifers lie. There is no groundwater path from the 
Marandoo aquifers to this water hole. Thus the project is unlikely to have an effect on the 
quantity or quality of water present in it. Observations over the approximately 20 years since 
Hamersley or Texasgulf have had a presence at Marandoo indicate that during extended dry 
periods and without any significant groundwater abstraction, Bandjima Pool has on occasion 
become dry. 

The recently initiated hydrogeological studies and the new three dimensional groundwater 
modelling will provide a better understanding of the hydrogeology in the area which will facilitate 
better predictions of potential impacts on expressions of surface water, pa..rticularly Mindi Springs_ 
As indicated in the ERMP (Section 8.4.3 and Commitment 35) the springs will be monitored by 
regular visual inspection and, in the case of Mindi Spring, by nearby boreholes, to study changes 
in water level. In the unlikely event that ground water abstraction affects the springs, changes will 
be made to borefield management to alleviate the problem. 

Section 14.8 of Ll-Ie ERMP indicates that the localised drawdown whic-h may re-Sult from 
groundwater abstraction at Marandoo is not expected to affect the Tom Price water supply sourced 
at the Sout~ern Fortescuc horcfield_ The Water Authority of Western Australia submission 
concurs with this assessment, stating that "the proposed use of groundwater fbr minesite 
operations [at Marandoo] is not likely to impact on the Tom Price well field." 
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Hamersley is of the view that the work undertaken along the powerline corridor was appropriate 
and adequate for the purposes of the ERMP. 

The detailed design for the powerline between Tom Price and Marandoo will be developed once 
the project proceeds to the detailed design phase. Section 4.6 of the ERMP describe-s t..IJ.e 
principles that will be used. Adherence to these principles will ensure that the powerline is built 
in accordance with the best engineering practice to reduce any adverse environmental impact on 
the area. 

ISSUE 16: 

What effect will dust have on the vegetation? 

RESPONSE 16: 

Dust is a naturai part of the Piibara environment and the flora is well adapted to the arid a..-Jd 
dusty conditions. During the dry months of the year (refer Figure 7.1 uf the ERMP), pfevaillng 
winds generate significant amounts of atmospheric dust. The flora in the region is able to tolerate 
the accumulation of dust until the next rainfall event washes it away. However, prolonged dry 
periods, during which winds generate high dust levels, may have the potential to affect the heaith 
of less tolerant plants. 

Se~tion 410 2 of the RRMP outlines the dust sunnression measures to be adonted to minimise the -------- ----·- --------- --- ---- --- - - - ~~ L 

amount of dust generated in the Marandoo area. A significant source of dust is from vehicles 
travelling over unseaied roads. The sealing of the Marandoo access road and roads in the plant 
area will ensure that little dust will be generated from these areas. 
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Chapter 15 of the ERMP outlines the commitments made by Hamersley in relation to the project. 
The 42 commitments cover the following areas: 

• environmental care and understanding 
• recreational care 
• Aboriginal heritage 
• community needs 
• employment 
• environmental research and management 
• protected and rare species 
• rehabilitation 
• protection against weeds 
• protection of fauna and interruption of habitats 
• pollution control and monitoring 
• water conservation and management 
• aesthetics and values of the Patk 

All of these are management issues, and constitute collectively a management .prograr"111l1e. 
Because detailed design is not complete, consultative and reporting programmes and commitments 
are included as part of the programme. Hamersley has committed to undertake additional research 
and management work in the following areas: 

• the predictive capabilities of the regional land-unit approach 
• Pebble-mound Mouse research 
• hydrological and geological studies 
• computer simulation of ground water systems 
• weather observations 
• development of an end-use plan. 

Hamersley will undertake further work on the conservation status of the Pebble-mound Mouse and 
flora species of special interest, including ground surveys within the tenement and corridor and in 
the Park. Much of this additional work is underway, to the extent that it can validly be justified 
before approvals give confidence for furtJier investments and expenditure. 

Such work will provide additional information. Together with existing information, it will be 
used to further develop specific management actions in consultation with CALM in accordance 
with the Statement of Mutual Understanding (see ERMP Appendix Two). 

Such management will also provide responses to the requirement~ for annual and tri-annual 
reporting unde-r the Agreern:ent ii .. ct. These managernent programrnes wil! build upon u"iose 
general principles outlined in the ERMP and their scope will include the following: 

• fauna - sur-.reys and rare species 
• flora - distribution of rare or restricted species 
• groundwater 
• rehabilitation 
• landscape sttategies 
• fire 
• weeds 
• feral animals 
• construction workforce 
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with the Statement of Mutual Understanding (see ERMP Appendix Two). 

Such management will also provide responses to the requirements for annual and tri-annual 
reporting under the Agreement Act. These management programmes will build upon those 
general principles outHne4 in u~e ERfviP and thelr scope will include the foHowing: 

• fauna - surveys and rare, speeies 
G flora -· distribut;ion of rare or restricted species 
• groundwater 
• rehabilitation 
• landscape strategies 
• Hre 
• weeds 
• feral animals 
@ construction workforce 
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Examples that are documented include: 

• Department of Mines (1988) Guidelines for Environmental Management of Mining in Arid 
Areas; 

• Main Roads Department (1989) Guidelines for Planning, Operation and Rehabilitation of 
Borrow Pits; 

• Main Roads Department (1982) Conservation and Regeneration Techniques. 

Rehabilitation is dealt with in Section 11.8.2 and management of rehabilitation is addressed in 
Section 11.8.3 oft.~e ERJ\1P. 

Because borrow pits will be dealt with early in the project and are a major part of the 
rehabilitation programme, their rehabilitation is discussed in detail below. 

No borrow areas will be established within the boundaries of the National Park. Borrow areas 
will be progressively rehabilitated during the construction phase of the project and not "left to 
natural forces". Prior to the establishment of borrow pits, rehabilitation planning will consider the 
following: 

e delineation of t."'lc shape and extent of the pit (tie optimum shape is elongated); 

• identification of optimum location for topsoil and vegetative stockpiles; 

• identification of the need for and locations of vegetative islands in larger pits. 

The rehabilitation and revegetation of borrow pits will u'!en involve ul.e following general 
principles: 

• configuring tbe pit sides and floors to a shape which will facilitate rehabilitation; 

• incorporation of material stored in "work material" stockpiles; 

• installation of diversion drains and contour banks where appropriate; 

• deep-ripping along contours where appropriate; 

• spreading pre-mixed seed obtained from local native plants where possible; 

• application of appropriate fertiliser with seed; 

• limiting vehicular and pedestrian. access; 

• monitoring and reporting progress of rehabilitation. 

This rehabilitation and revegetation prescription has been demonstrated to be effective for borrow 
pits at Channar and is expected to be equally successful at Marandoo. 

More generally, rehabilitation of other disturbed areas, where appropriate, will follow the same 
general principles. The establishment of a set time frame by which rehabilitated areas must have 
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appropriate sections of the Bush Fires Act 1954. In addition all personnel are instructed in fire 
prevention measures and in the use of equipment and basic fire-fighting techniques. 

Maintenance crews will be prohibited from lighting unnecessary fires. 

The presence of the Marandoo operation, together with the personnel and fire-fighting and 
earthmoving e-quipment, will help minimise the risk of natural wildfires in t.l)e Karijini National 
Park or adjacent areas, such as those which have occurred in the past. The new Marandoo access 
road will also improve the availability of fire fighting equipment and fully trained personnel from 
Mount Tom Price. 

ISSUE 20: 

The ERMP does not address the issue of servicing, repairs etc of construction equipment. 
How will this be handled to minimise (environmental) impact? 

RESPONSE 20: 

Section 4.9.3 of the ERMP describes the waste management measures to be adopted for the 
servicing of heavy earthmoving equipment during the construction phase. 

Hamersley trials using bioremediation at Dampier for on-site treatment of the oil fractions of 
washdown water from workshop areas have been very successful, resuiting in equipment being 
commissioned at Paraburdoo. Subject to satisfactory performance at Paraburdoo, similar facilities 
may be installed at Marandoo during operations. 

ISSUE 21: 

No liquid waste should be allowed to t1ow untreated into the environment. What is to be the 
design of traps, ponds etc for the management of liquid waste? Are they to be lined? 

RESPONSE 21: 

Section 4.9.3 of the ERMP indicates that there will be two types of liquid waste generated -
domestic sewage and industrial waste, and describes how they will be managed. No toxic 
chemicals are used in the process plant and industrial waste will consist of fine soil particles 
suspended in water with a small amount of oil contaminants. 

All industrial waste likely to be contaminated by oil will report to watertight interceptor pits where 
t.l-Ie oil wi!! be separated and collected for disposal off-site. Effluent from t.~e interceptor pits will 
report to unlined settlement ponds together with uncontaminated water from other areas c.ontaining 
fine particles in suspension. The settlement ponds will be designed to dispose of the water by 
infiltration and evaporation except during periods of rainfall when there may be some discharge of 
water to water courses which would already be in flood due to rainfall in the area. The settlement 
ponds will be divided into separate compartments so that silt build up in t.~e ponds ca..'l be 
removed from each compartment in turn. This system ha~ been in general use in the Park for 
many years and has proven to be effective. 
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The effect of noise from blasting on fauna will be similar to that which occurs in areas adjacent to 
similar mines in the Pilbara region. Experience at other Hamersley minesites has suggested that 
fauna generally become familiar with the noise associated with periodic blasting, and their normal 
activities are not significantly disrupted. 

ISSUE 24: 

The possible presence and management of asbestos at Marandoo is of concern because of the 
history of Wittenoom. 

RESPONSE 24: 

Hamers!ey appreciates t..~at there is sensitivity about asbestos because of Wittenoom and included 
tl1e subject in tt'le ERMP although it was not explicitly one of the key issues in the guidelines. 

Section 4.103 of the ERMP indicates that no asbestos fibre-types have been found in ore zones at 
Marandoo or in any of the other Marra Mamba deposits tested. Exploration drilling has indicated 
narrow crocidolite veins in BIF beneaul. Ul.e tvfarandoo ore deposit, but these occur some 6-8m 
beneath the orebody and will not be mined. Traces of asbestiform minerals - mainly crocidolite -
have been detected in some scree/surface material. Similar material has not given rise to 
hazardous airborne fibre levels at any iron ore mine in the region. 

Hamersley will implement a comprehensive dust monitoring programme based un oum personal 
and positional dust sampling devices. Samples will be collected tfom each hole and shaft and 
every major lithological unit traversed during the infill evaluation work over the entire IMA prior 
to the commencement of mining. Dust counts will be carried out and fibres identified to 
determine their mineral composition. 

Hamersley has established procedures and standards for control of dust for its preconstruction 
drilling programme (refer Section 4.10.3 of the ERMP). Where potential exists for exposure to 
fibre minerals above designated action levels during construction and mining operations, similar 
procedures and standards will be applied. 

In the unlikely event tl1at hazardous fibres are encountered during construction and mmmg 
operations, the Mines Department's "Protocol for the Management of Asbestos Associated with 
Mining Operations" will be invoked. In addition, induction procedures will inform employees 
about the origin and effects of fibrous minerals, procedures for use of personal dust samplers and 
correct use of respirators. 

Furthennore, Conunitment 25 of the -•-•-- d __ • lf_j -• 
~taU;i'i UHH. UUM rnonitodng prograrnrnes wHl be 

established to assess ambient dust levels for environmental purposes and respirable dust levels and 
fibre sampling for occupational hcalt.1-i a..'1d safety purposes. The monitoring progranunes will be 
developed and conducted in accordance wit.~ the A-fines Regulation Act Regulations 1976." 

It should also be understood that iron ore processing at Marandoo will not involve the production 
of any tailings. 
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weed control measures for the Karijini National Park (KNP). Furthermore, Section 14.9 of the 
ERMP indicates that workforce education during the induction programme will include the 
importance of preventing the introduction and spread of exotic species. Regular monitoring for 
weeds in the project area will be undertaken by Hamersley. 

Measures used for control of weeds need to be site specific. Hamersley recognises the 
sensitivities associated with the introduction of weeds at Marandoo and procedures will give 
regard to the weed control measures in use in the KNP. 

ISSUE 27: 

Culverts need to have rocks, logs etc. placed m them to provide shelter for small fauna 
endeavouring to cross the rail iine or access road. 

RESPONSE 27: 

Drainagt! cuivefts will be provided which will facilitate access for small fauna from one side of 
the railway or access road to the other (ERMP Section 14.10). Some culverts will also be placed 
in some areas subject to sheet flow, outside clearly defined drainage lines, and thus such 
movement of small fauna wiil be assisted. The placement of logs, rocks etc. in culverts will not 
significantly help small fauna but may block efficient water movement through the culvert. 
However, minor debris that collects naturally in culverts wiii be left, to provide adequate cover 
for most small fauna. 

ISSUE 28: 

Contingency plans for accidents such as fuel spills and discharges do not appear to have been 
addressed even though such issues were included in the EPA's guidelines. 

RESPONSE 28: 

Hamersley will establish containment structures around the fuel storage areas at Marandoo in 
accordance with statutory requirements. Figure 3.3 of the ERMP depicts in stylised form the 
bonding around the fuel storage area adjacent to the security complex. Vehicle fuelling sites will 
be sealed to reduce dust and enable spillages to be contained. 

The Water Authority has recommended that any significant spillage of toxic or hazardous 
materials should be reported wiu~ minimum delay to the Regional Services Engine-er at the 
Karratha office of the Water Authority, and that approved remedial action be undertaken. These 
requirernents for notification fu"1d remedial action will form an important component of the 
emergency procedures to be developed and implemented by Hamersley for hw.rtdling accidents 
involving toxic or hazardous substances, as referred in Section 14.8 of the ERI-JP. 
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ISSUE 31: 

What are the environmental safeguards to protect the Park during water exploration and 
operation of the bores? Does the water exploration licence have conditions for the protection 
of the park? If so what are they? How l~ access gained to the bores and wells used for the 
project? Does the company have to pay for the use of the water resource? 

RESPONSE 31: 

The proposed production borefield is not in the Park (see Fig. 4.5, ERMP). 

However, portion of the hydrogeological work will be carried out in the Park. The 
hydrogeological investigations permit granted by CALM tor this part of the work includes 
conditions for the protection of u'le Park. They include: 

• Hamersley must comply with the provisions of the Qmservation and Land Management 
Act 1984, the Wildlife Conserv{l!ion Act, .195D-1979 and Wildlife Conservation Regulations 
1970, lVatlonal Parks Authority Regulations and any notices that are in force under these 
Acts and Regulations; 

• locations of drill sites, access, movement of rigs, disposal of cuttings and construction and 
testing of bores within the Park are to be supervised by a CALM ranger. 

Vehicles wBl use existing formed tracks whenever possible. A minimum of new permanent tracks 
will be created by Hamersley and all new access tracks in the Park will be closed and rehabilitated 
to CALM's satisfaction. 

Hamer~ley will pay normal charges which are associated with the granting of a groundwater 
abstraction licence issued by the Water Authority. 

The hydrogeological research carried out by Harnersley for its operational requirements will 
provide CALM with additional information that could be of considerable value in understanding 
the total ecology of the Park. The cooperative process on this issue is given in Clause 7 of the 
Statement of Mutual Understanding (ERMP Appendix Two). 

ISSUE 32: 

What is done with the drilling fluid from the drilling programme? How is soii compaction 
from drilling rigs, bo!h in !he park and in the project area, minimised? 

RESPONSE 32: 

Drilling fluids wiil only be required if the hydrogeological conditions encountered during driliing 
warrant their use. 

Where drilling mud is required during the drilling programme it will be contained within an earth 
bund or pit. When these pit~ are dry they wiii be backfillcd and covered with topsoil material. 

Significant compaction of soil around drill sites is not expected to occur. Bores will be drilled 
quickly and drill rigs will be rubber tyred. 
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ISSUE 35: 

Overburden should not be dumped in the two gullies to the south of the Initial Mining Area 
due to the presence of rare and restricted flora. Out of pit storage should be minimised by 
maximising in-pit storage and using overburden as aggregate for road and railway 
construction. 

RESPONSE 35: 

There are no rare or priority flora in these gulleys. 

Tne provisions made for mitigation of impacts on flora are described in the ERMP and further, 
updated details are provided in responses to the EP A. 

Out of pit storage is minimised as described in the ERMP (Section 3. 7). The suggested use of 
mine overburden as aggregate for road and railway construction is impracticable because of 
coP..struction sequencing. Haul distances and unsuitability of overburden for construction purposes 
also preclude its use in construction activity. 

Response 10 gives details of other, special-interest flora, some of which occur in these gulleys. It 
also outlines appropriate action to be taken by Hamersley for e.ach of the species. 

ISSUE 36: 

Overburden design appears to reflect typical insensitive Pilbara mining standards in that a 
flat plateau-like feature is formed by the ongoing dumping over the edge of an advancing 
face. lbere appears to he no intent to progressively shape the dump area to create a 
landscape sympathetic with the surroundings. 

RESPONSE 36: 

Hamersley supports the principle of progressive rehabilitation. 

When sections of overburden dumps become no longer operational, they will be stabilised to 
facilitate rehabilitation and revegetation. Rehabilitation will involve shaping of the sides of the 
overburden dump to create a landscape which is as far as possible sympathetic with the 
surroundings. Figure 3.5 of the ERMP shows an artist's impression of the mine site and 
overburden dumps after rehabilitation work has been completed. The ERMP states that care will 
be taken to minilnise th_e visual impacts, for examplc9 by varying t1e height of the dumps (Section 
':t 7'1 
,..,. ' I • 

Hamersley will con5ult with CALM landscape architects in reiation to the final la.11dscape of the 
minesite and the overburden dumps. There is variety a~ weli as uniformity in various portions of 
the natural landscape. 
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in the ERMP, the policy stated that the boundaries of the Park would be rationalised because of 
conflicting land use claims. 

The decision to excise the Project Area from the Park was made in December 1990 by both 
Houses of State Parliarnent, and it is consistent with the policy. 

It is not appropriate for the proponent to comment on this decision or the need for it to have been 
preceded by an environmental impact assessment. However, it is apparent t..l}at if there was to 
have been a separate assessment of the actual excision, it could only have been discussed and 
more fully debated when the excision had a purpose which could be explained and discussed in 
full. The present situation, this ERMP for Marandoo and the Central Pilbara Railway, in effect is 
an environmental assessment of the potential impacts of the now decided use for the excision. It 
has the advantage that it can give specific purpose to it, and hard data. 

There is no claim in the ERMP that the excision of the Project Area in some way ensures that the 
environmental impacts of the project on the excised area will not have any impact on the ecology 
of the National Park as a whole, altl1ough that might be argued. Instead, the potential impacts of 
the new use of the excised la•"1d are identified in t.h.e ERMP, particularly in Chapter 6, and plans 
for their mitigation are given. It is concluded that there will be minimum impact on the natural 
and social values of the Park. 

The proponent ha.~ continually endeavoured to plan the project and its management to achieve the 
minimum environmental impact. To this end Hamersley sought and developed a Statement of 
Mutual Understanding with CALM (Appendix Two). 

Indeed, the ERMP research on the natural and social values of the Park, reported in Chapter 6 
and elsewhere, has been a very significant and positive contribution, even though the Project Area 
is not part of the Park. 

ISSUE 39: 

There should be clarification of the issue of replac.ement land. 

RK'>PONSE 39: 

The State Government made the excision of the Marandoo tenement and the railway corridor and 
is therefore the appropriate responsible authority to address the issue of land replacement, not 
Hamersley. This was pointed out in the ERMP (Section 1.5.3) and discussed in Section 6.3, with 
the Bandjima Pool excision cited. 

Hamersley understands that tl1e State Government is establishing procedures under its Resolution 
of Conflict policy for resolving this issue. The Ministerial Council on 1'/t"ining and Conservation is 
developing a strategy for all existing tenements under Agreement Acts that are in or near the 
Park. 

However. it is understood that arrangements are being made for O'Brien's Block to be 
incorporated into the southern section of the Karijini National Park (KNP). Additional 
amendments to the boundaries of the KNP in the Mt Windell and Mt Meharry areas are also being 
considered by the State Government. Such areas were included in recommendations by the EPA 
in its first "Red Book" in 1975. Consultations are being held between the State Government, 
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Construction camps 

ISSUE 41: 

What will be the on-site manning levels ior each month during the period of construction'! 

RESPONSE 41: 

Based on the development programme provided in the ERMP, the estimated on-site manning 
levels for the expected duration of the construction phase is as follows : 

October 1992- June 1993 
June 1993 - October 1993 
October 1993 -June 1994 
June 1994 - early 1995 

ISSUE 42: 

20 increasing to 150 
150 
150 increasing to a peak of 800 
800 decreasing to 0 

Hamersley should provide funding and/or bonds to CALM to cover costs incurred by the 
Department in repairing any direct and indirect impacts/damage to the Park by construction 
worker-s, and for additional rangers to monitor and manage these potential impactse 

RESPONSE 42: 
Arrangements for Park rangers are a matter for CALM. It is both unnecessary and inappropriate 
for Hamersley to commit to funding additional CALM rangers. 

Hamefs1ey has management plans which inter alia will minimise environmental impact of the 
construction workforce on the Park (see extensive details in Section 13.4 of the ERMP) <Uld will 
incur considerable costs in making such provisions. The actual camps will be removed and the 
sites rehabilitated when construction is completed. Commitment 19 of the ERMP states • At the 
end of the construction period, the construction camp will be removed and the servicing areas and 
evaporation ponds will be ripped and revegetated." 

Hamersley had also committed to provide funding for an extensive research programme on the 
Pebble-mound Mouse and hydrogeological studies which will directly assist CALM and which 
would not have occurred in the foreseeable future without Marandoo. 
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ISSUE 45: 

The mine and construction areas should be fenced off to prevent workers causing damage to 
the Park. 

RESPONSE 45: 

Hamersley is of the view that fencing the mine and construction work areas is not the most 
practical or necessarily the environmentally-optimum means of preventing incursions by the 
workforce into the Karijini National Park (KNP). Fencing will be less effective than the 
implementation of the following preferred options: 

• provision of appropriate recreational facilities; 

• establishment of induction programmes; 

• making the workforce aware of potential impacts. 

It should be appreciated that the mine workers during long-term operations will be Tom Price 
residents. The general sensitivity for the Park which is evidenced by Tom Price residents having 
a "proprietorial sense of care" was discussed in the ERMP (Section 6.7). 
Hamersley is familiar with "people management" methods such as those used hy CALM with 
regard to access to the Park see, for example, the CALM Draft Managernent Plan for the 
Hamersley Range National Park, r-vfay 1989, Section E2. CAL}vf has not established fencing 
adjacent to roads within the KNP to prevent the public from entering conservation areas. 

ISSUE 46: 

What alternative construction camp sites were identified and investigated, what is their 
location, and why have alternative sites not been included in the ERMP? 

RESPONSE 46: 

The criteria for location of the main construction camp are essentially proximity to the project site 
but not so close that construction activities adversely affecting the quality of life in the camp. It is 
also desirable for the camp to be located as close as possible to existing transport infrastructure to 
minimise the requirement for additional infrastructure. 

The option of a construction camp at Tom Price was not considered due to dista.'1ce from the 
project site and the potential social impacts of the existing residents. 

The area located to the west of the western boundary of the Karijini National Park was 
considered. The evaluation of this area did not identify any suitable location that was in 
reasonable daily travelling time of the project site. A construction camp located outside the Park 
would have involved large volumes of daily traffic along the transport corridor. 

The proposed site of the construction camp (refer Figure 1.4 and 1.6 of the ERMP) to the 
southwest of the project site is the preferred site as it meets the requirements of the established 
criteria. 
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Roads and tourism 

ISSUE 47: 

What will be the volume of road traffic moving to and from the construction camp, and how 
will this impact on public use of the Tom Price-Marandoo road? 

RESPONSE 47: 

Most of the construction workforce will reside at the main construction camp at Marandoo. This 
camp will contain a wide range of commercial and recreation facilities (refer Section 13.4.1 of the 
ER~1P) so that there wi!l be little incentive for co:nstn.Iction workers to travel to Tom Price. 

As the vast majority of the construction workforce will fly into Paraburdoo airport and travel by 
company transport to Marandoo, it is expected that there will be a limited number of private 
vehicles in the construction camp. Thus the major impact on traffic in the area will be company 
vehicles travelling between Paraburdoo Airport and Marandoo, which could be in the order of 
twenty movements each way per day, and approximately thirty heavy goods vehicles per week 
delivering goods to the site at the peak of construction. During periods of peak activity there may 
be additional traffic movement of approximately 60 trips per day each way between Marandoo and 
Tom Price. 

Ali construction tiaffic t,at uses public roads will be required to comply with all statutory 
regulations which inciude procedures for the protection of other road users. Movement of 
construction traffic will be carried out in accordance with these procedures with particular regard 
to oversize vehicles and equipment. 

Once the new access road between Tom Price and ~v1arandoo has been completed, t,_e amount of 
construction traffic on the existing public roads between Tom Price and Marandoo will be greatly 
reduced. 

ISSUE 48: 

What Vlill be the impact of the project on tourism and will Hamcrslcy contribute facilities 
and the construction camp to tourism developments? 

RESPONSE 48: 

The project will have negligible adverse impact on tourism. At present less than 0.3 percent of 
visitors to t_he Park visit the Marandoo area (ERMP Section 6.12). 

Potential visual impact from area lighting at Marandoo will be managed by directing l!gntmg 
inward from the plant area. It is inevitable Hmt a light haze will occur in the vicinity of 
Marandoo. This light haze may be visible some distance from Marandoo; however, it is unlikely 
that the light haze will be visible from the major tourist areas around the northern gorges, 30km 
to U~e north of ~vfarandoo. The extent to which any light haze will diminish t.t,.e experience of 
visitors to the Park is expected to be negligible. 
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public crossing through the Park following feasibility studies of various road options undertaken 
by the MRD. As stated in the ERMP, the proposed roads associated with the Marandoo project 
will not prejudice the current MRD plans for a public crossing of the Park. In fact, the 
construction of the Tom Price North road and the Marandoo Access road will facilitate tourist 
acce-ss to existing and future roads in t.l-Ie Park. Discussions are taking place between Hamersley 
and the MRD as to the extent to which it is practicable to minimise duplication by rationalising 
the two routes in the western sector outside the Park. 
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Regional Employment: 
Hamersley has long been concerned about the issue of regional employment and has evidenced 
this concern through several initiatives. The support given by the company to local contractors 
and businesses was recognised during the course of the ERMP by the Chamber of Commerce in 
Tom Price and the business community in Karratha who indicated their serious concerns about the 
viability of their businesses in the future if the Marandoo project did not go ahead. Other support 
includes the apprenticeship and trainee schemes for a limited number of youtl1. {male and female) 
resident in the Pilbara, the initiatives relating to women detailed above and through the initiatives 
relating to the Aboriginal people detailed below. 

Although Hamersley advertises in regional newspapers, it should be noted that 75% of the people 
appointed as Ha.rnersley employees do not respond to advertisements but contact t'lc company on 
tlieir own initiative eitlter in person, by phone or mail. Of tlte remaining 25%, who are appointed 
as a result of advertisements in tl1e paper, 75% are appointed to staff and/or professional 
positions. Because Hamersley is sensitive to the needs for regional employment it is common 
practice that Pilbara applicants have a higher probability of being personally interviewed than do 
metropolitan and inter-state applicants for Hamersley jobs. 

Local sub-contractors have usually been involved in Hamersley projects in the past and it can be 
expected that this will be the case with the Marandoo project. Past experience bas also shown that 
there will be a significant flow-on for local businesses for the provision of goods and services to 
t.,_e construction contractors and personn.el (ER~v1P Section 13.4.2). 

The Hamersiey projects continue to support the bulk of the livelihood of the townships of Tom 
Price, Paraburdoo and Dampier and in the absence of significant alternative industries appear 
likely to continue to do so. The townships will collapse without the Hamersley iron ore industry, 
and the Hamersley iron ore industry will collapse without the assurance of Marandoo and the 
Central Pilbara mines. Whether the region will then coiiapse can be debated (ERMP Section i.l). 

Fly-in fly-out: 
With regard to the possibility of a fly-in fly-out program of employment for the construction 
workforcc, while it may be questioned whether such an issue properly belongs in an ERMP, 
Hamersley remains alert to the most effective and efficient methods of putting together a 
construction project workforce (ERMP Sections 13.4.1 and 13.4.2). Harnersley will engage 15 -
20 contractors who in turn will engage specialist and non-specialist sub-contractors. Experienced 
teams, used to working together, are an essential part of any such undertaking. 

The bulk of jobs during the operating phase will be filled by the proponent's existing workers, 
and, as stated in the ERMP Section 13.2.2 and 13.3 the permanent workforce in Tom Price will 
expand by about 40-50 wiU1 U1e majority of U1ese jobs Hlled by people already living in Tom 
Price. 

Skills survey and social needs: 
Tne Company will not undertake an employment skills survey of unemployed persons in the 
Pilbara to be matched with its employment needs for the Marandoo Project. It considers that the 
measures outlined above serve well to maximise regional employment. 

It should be noted, of course, that as stated in the Chamber of Mines discussion paper A Guide to 
Aboriginal Employment, mining companies are commercial operations and not social change 
agencies. Hamersley initiatives in the area of Aboriginal employment are broadly in line with the 
guidelines of the Chamber as discussed below. Hamersley is well aware that by encouraging and 
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employment by Hamersley or other companies, or by Aboriginal enterprises providing 
commercially viable contractual services (ERMP page 211). As pointed out in the ERMP (page 
211), Hamersley's approach has some common elements with Karijini 's Vision. 

An Equipment Operating Training Programme based on a railway rehabilitation project Will 

commence on the existing railway before the end of the year. To this end more than $!million 
worth of dedicated equipment (inC-luding a ra.11ge of dozers, a 926 FEL, a low loader, tip trucks 
and a service/fuel truck) is being purchased. This equipment will also be used in a long-term 
rehabilitation project. The Equipment Operating Programme is designed to give people the skills 
to enter the workforce on the basis that a vacancy exists and the skills do also. The initial 
identification of Aboriginal candidates is through the Driver Training Programme and then an 
interview which can re.sult in inclusion in the railway rehabilitation project. This programme will 
also include induction to familiarise Aboriginal people with the sociological aspects of working in 
the company if the individuals involved require such induction. 

In addition, where appropriate, Hamersley may assist in provision of logistics support for such 
programmes which may lead to the er..onomic development of the Aboriginal people in 
commercially viable and self-sustaining program..mes of work. However, it should be noted that 
any contemplated provision of tourism enterprise in the Karijini National Park is a matter for the 
Manager of the Park, not Hamersley. 

Hamcrs!cy has cmnmissioncd a consultant to develop action initiatives to facilitate futu.re-
u., .... ~o•·.:<lcou_;,.,.h_ .. ol<:>ta...-Lt:.· .... i· .. ;,,rr AhArirrin"'l nor.nl.::. -in tho Pilh•.ir'.l 'rho r'nn~nlt<lnt ic: tr. 'llc:o itio::>nti·fu 
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ways in which the company can appropriately assist the Aboriginal people in developing industry 
initiatives that are designed around their existing expertise and that can be developed in ways 
appropriate to the Aboriginal culture and the aboriginal community responsibilities of prospective 
employees of these schemes. A series of problem census meetings and interviews with individuals 
were held wit.1-t Aboriginal people in Roebourne an.d Onslow to identif; the issues that need to be 
addressed. These meetings and discussions clearly indicated that the communities at Roebourne 
and Onslow, whilst regarding the problem census talk as good, wanted to see tangible problem 
solving actions put in place. 

Accordingly, active planning is proceeding during the months of July and August with an 
emphasis on practical outcomes (rather t.lJan theories) and a focus on the needs and aspirations of 
individuals within the Aboriginal community. Hamersley recognises that there is a broad 
spectrum of both needs and aspirations as is the case with all communities. For example, the 
success of the Ieramugadu (ERMP Section 13.5 and Commitment 9) is widely recognised; 
however, it is also apparent that while this programme meets the needs of a sector of the 
Aboriginal community it does not meet the needs of other Aboriginal community members. 

The information gathered by the consultant is being widely disseminated. Hamersley Iron liaison 
officers in Roebourne and Onslow are working with local c.0mmunities to identify individuals a._qd 
smaii groups interested in particular opportunities identified during the problem census. It is 
anticipated that in August/Scptcmber the implementation of specific problem solving actions 
should be underway. 

The issue of botanical identification of flora \vas discussed informally bet-..veen Aboriginals, social 
impact consultants and Hamersley in August 1991 and discussions are proceeding. The extent to 
which reliable botanical identification, perhaps seed collection and then possibly some 
rehabilitation work can proceed with Aboriginal groups and individuals is a complex matter under 
further discussion. 
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Social impact 
ISSUE SI: 

E~onomic cost benefit analysis as a technique for the project is questioned because it is not 
possible to quantify the impacts on, for example, the landscape aesthetics of the Park. 

RESPONSE 51: 

Hamersley did not carry out an economic cost·benefit analysis, nor was it required to do so. 
However, because of the nature of the project, a net benefits analysis was provided in the ERMP. 

The Net-Benefits Analysis given in Section 13.10 of lhe ERiviP rests on the position that ali 
clearly identifiable negative environmental impacts of the project can be ma.t1aged within 
acceptable limits. Hamersley also recognised the fact that the project is located in an area that is 
surrounded by, and was excised from, a National Park, and that such effects are not so quickly 
a.Tia!ysed in such a manner. 

Therefore, Chapter 6 and Appendix Four demonstrate that the proponent is aware of, and 
sympathetic to, the unquantifiable values of National Parks in general and the Karijini National 
Park in particular. Furthermore, the ERMP has greatly increased understanding of such values, 
as for example in recording Aboriginal viewpoints (Section 6.8.2), commissioning analysis of 
colour values (Section 6.11 and Appendix Four) and other analyses. 

The net result of the analysis of Chapter 6 is that the project will have m1mmum impact on the 
social and natural values of the Park and even that impact will be mitigated. 

The Section on Net Benefits is simply one more informative section of the ERMP, as is the 
Section on Value-Adding written in response to public questions during ERMP preparation. 

The economic benefits brought to the Pilbara, State and Australian communities by Hamersley 
iron ore operations are valid and important consklerations in government approval proce--Sse-s. It is 
important to recognise, for example, that the payroll taxes alone that Hamersley gave to the 
Western Australian government in 1990 were enough to support the entire operations of the EPA 
to protect the State environment in that year. 

Similarly, royalty payments to the State Government of over $64 million, export earnings of over 
$1bHlion and payment of almost $200 million to the Fe.deral Govermnent are facts. 

The economic benefit'; of the project are of importance to much of t.~e community of W A - a view 
supported by sub.missions received on the ERfvlP. ro overlook d.ttdior omit the economic analysis 
would have meant that the first objective of the review~ as set down by th.e EP A, would not have 
been complctciy fuifiHed and many of t.~e issues raised by groups and individuals during the 
public participation and consultation exercise would not have been addressed. 
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Aboriginal issues 

ISSUE 54: 

Why has the Karijini Aboriginal Corporation (KAC) or other Aboriginal people not been 
recognised in the ERMP by the proponent (as some Aboriginal people have been by other 
groups) as having traditional affiliation with the Project Area. 

RESPONSE 54: 

The ERMP followed guidelines set down by the EPA, which included as a key issue cultural 
l·mmac~" n» .dhn..-;g;nnlpDonlQ '"V''h •rad;t;n,wJ n1Tilz'at1ron tn t~b land (E~MP Appbndi-v l'lne\ 11 ']:' I- VII- ..r.AVVI I- .... 1,4-.. \.- 'J" .. '- i'i .. l. .. &- "VI U.Jjh U•V &- HJ {l._. ........ .LJ"-'" • ~-" '-'"-"- U'L .....,u j• 

Representatives of the proponent have had extensive discussions with Aboriginal people, 
including discussions at meetings organised by the KAC, on a wide variety of issues discussed in 
the ERMP. As a result, it has been possible to recognise their views by including them in the 
ERMP document for the entire community to read. This is preferable to having an isolated 
comrnent later on a published document. 

Thus Aboriginal views about the land were quoted verbatim (Section 6.8.2), Aboriginal values 
were cited in Section 6.10, and one of the references cited was the publication Karijini 's Vision 
(1991). Aboriginal cultural issues were treated in Section 12.4. Social impacts on t.~c Aboriginal 
conununities were analysed in Section 13.9.L :tvfanagement of Aboriginal sites was discussed in 
Section 14.4. Commitments 3,4 and 5 deal with Aboriginal heritage and its recognition. 

Three Commitments (8, 9 and 10) were also made in regard to employment of Aboriginal people. 

Tne ERivll' page 102 states "No Aboriginal people have lived in tlJe area of tlJe Park for at least 
40 years until rangers were appointed by CALM." This is an accurate statement not contradicted 
by any of the submissions. Aboriginal people who lived on pastoral stations, of course, lived 
outside the Park after Mount Bruce station was abandoned in 1946, as can be seen from Figure 
6.3 of the ERMP. Further details are given in the ERMP Section 12.2.2 page 196, and in Palmer 
(1975). 

The ethnographic and etlmohistoric studies since 1974 and those which cover the project area have 
identified people who have traditional affiliations with the land. Neither the proponent nor its 
consultants used genealogies which were prepared by Government Anthropologists "in 
consultation with and at the direction of the Karijini Aboriginal Corporation Inc." (Green & 
Rum!ey, 1991). 

However, there are legal issues on which Hamersley reserves its rights to comment, and these do 
not diminish th.e stature or efficacy of the ERtv1:P. i\.n ERt':1P is not Ui.e. appropriate. venue tv 

decide who speaks for country, or these legal issues. 
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ISSUE 56: 

With regard to archaeological and ethnographic matters, more details are requested 
concerning the consultants who worked on the ERMP, the reporting of !he work of 
consultants, and the number and type of studies undertaken. One effect of such work may 
be disempowering Aboriginal elders. 

RESPONSE 56: 

Hamersley accepts comment~ by some consultants on Aboriginal issues that they carried out 
professional work individually rather than as a team, and regrets that any misunderstanding might 
have arisen through U'le heading of Appendix Three as being "Consultant Teams". References 
given in the text of t'tc ER11P and in t'tc References therr1selves made the individual contributions 
clear. 

The Aboriginal Heritage material reported in the ERMP and in the specialist report'-: is cm1sidered 
adequate for the purposes of the ERMP and no new m::..teri{ll is presently beine prepare-d by or on 
behalf of Hamersley. Hamersley has no present plans to fund future archaeological research work 
or management plans in the Corridor. However, discussions are proceeding with the Museum to 
consider some additional research in the IMA. 

Tne ERMP was completed in draft form in December eN 1 and sent to the printer in February 
1992. It therefore does not inciude more recent reports but is considered comprehensive for the 
purposes of the ERMP. 

With regard to archaeological studies, the majority of archaeological studies in the past has not 
usually involved consultation on each and every archaeological survey wit~ Aboriginal 
communities. lt is understood that there may be limited interest by such communities in such 
items as flakes, chips etc that may require professional archaeological attention. 

As discussed in the ERMP (for example Section 12.4.1) anthropological studies have been 
commissioned by Hamersley and other companies by various independent researchers for several 
projects. In the case of Marandoo, early discussions (circa 1975) with officers of the Western 
Australian Museum gave confidence that the most thorough efforts were made to contact relevant 
Aboriginal people who were further consulted in later independent anthropological studies. Those 
discussions up to 17 years ago are still considered of fundamental importance in helping identify 
Aboriginals with traditional affiliations with the Project Area. 

Hamersley commissioned an investigation of t..l-te road, rail and power corridors for archaeological 
sites (ERMP page 200). 1ne advancement of aaamonal cthnograpnic sttldies which Han1ersiey 
sought to com_mission did not procee.d because it was overt.aken in time by the action of the State 
Government, through the Department of Aboriginal Sites, to con1rmss1on aa~ AnL~ropological 

Report to be undertaken in consultation \IJith and at the direction of the Karijini Aboriginal 
Corporation (KAC) in September 1991. 

With regard to the availability of Aboriginal reports, Kingsley Palmer lodged all his reports with 
WA Museum, as Hamersiey iodged t.h.e archaeologica.j reports prepared by Quanermaine. 
Further, each of the relevant reports as listed on the Section 18 application made by Hamersley 
with regard to the Marandoo Project Area was lodged with that application where those reports 
were not already in the hands of the Aboriginal Sites Department. It should be noted that when 
Dr Kingsley Palmer's 1991 communication was received (it was not a formal report) the KAC 
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cultural impacts until all discussions with Hamersley about employment and training programmes 
had been completed. However, it has been well known for about 17 years that approval had been 
given by the W A Museum to destroy one site central to the Mining Area. The Green report cited 
in the ERMP (Section 12.4.2) identified two sites in the project area not clear of cultural 
concerns, and t.he ERMP provided such information as appropriate artd available. The Aboriginal 
Heritage (Marandoo) Act 1992 recognised and excluded four sites including Bandjima Pool and 
the foot of Mount Bruce. 

With regard to future projects, Hamersley Iron will continue to liaise with relevant Aboriginal 
people and properly constituted Government Agencies and will abide by laws of the day. 

iSSUE 59: 

Why are there no Aboriginal people from the Pilbara residing in Tom Price, Paraburdoo and 
other mining towns? Will Hamersley formulate a policy on Aboriginal housing and the 
integration of Aboriginal pc<vplc in Pi!bara mining towns? 

RESPONSE 59: 

A number of families with Aboriginal lineage reside at Tom Price and Paraburdoo (see also 
ERMP Section 13.5). 

Social issues such as those nominated which affect the communities of Pilbara mining towns are 
more properly issues of responsible State Government instrumentalities and Local Government 
Authorities in conjunction with the communities of those towns. Although Hamersley was 
instrumental and initially responsible for setting up the towns of Tom Price, Paraburdoo and 
Dampier, for the past decade it has not carried such a management responsibility directly for the 
first two towns. 

ISSUE 60: 

What steps will the proponent take to have the recommendations of the Royal Commission 
into Aboriginal Deaths in Custody implemented? Does the proponent need a briefing on the 
possible applicable recommendations? 

RESPONSE 60: 

It is expecte.d t.1.at sue-h matters as any implementation of recornmendations of t1e Royal 
Commission into Aboriginal Deaths in Custody are more properiy an issue for deliberation in the 
first place by the State Government. 
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Employment - Aboriginal training 
Employment - equal opportunity 
Employment - Aboriginal employment initiatives 
Employment - aboriginal 
Employment - fly-in fly-Dut 
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Equipment Operating Training Programme 
Ethnographic consultants 
Excision ~ environmental assessn1ent 
Fauna - crossing of corridors 
Fauna - regional studies 
Fauna Survey - completeness 
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Fire control 
Flora - management aud monitoring 
Flora - railway corridor 
Flora - new data 
Flora - species of special interest 
Fly-in fly-out 
Fortescue Scree 
Induction courses 
Karijini Aboriginal Corporation 
Landscape - rehabilitation of waste 
Liquid waste 
Managanese Gorge 
Management Plan 
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National Estate 
Net benefit analysis 
Nickol Bay Naturalists' Club 
Noise 
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Overburden - rehabilitation 
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Replacement land 
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Appendix 3 
Department of State Development Report on 'Future Iron Ore 

Developments in the Pilbara' 



FUTURE IRON ORE DEVELOPMENTS 
IN THE PILBARA 

DEPARTMENT OF STATE DEVELOPMENT 

19 March 1992 



1.0 Introduction 

This paper has been prepared by State Development to provide a view of the possible 
future pattern of iron ore development in the Pilbara and the broad infrastructure 
requirements and developments that are implied by this pattern. It is made available to 
the EPA at the same time as the Marandoo ERMP, to place this project in perspective 
with other likely developments in the Pilbara iron ore industry. 

Information is provided for projects expected to be operating by 1995 and those 
expected to come into operation in the period 1995-2005. No information is provided 
beyond 2005, as this would be highly speculative and was not seen as providing useful 
information for this paper. The predicted timing of developments and infrastructure 
requirements are based on iron ore production projections made in the "Iron Ore 
Industry" chapter of the Pilbara 21 document released in September 1991, "Pilbara 
Region, Economic Development, Overview". 

2.0 Existing and {'roposed Iron Q.re Projects (to 1995) 

2.1 Background 

In recent years four iron 
ore companies have 
operated in the Pilbara · 
Hamersley Iron Pty Ltd 
(HI) with 46 Mt/a 
capacity, BHP Iron Ore 
Ltd (BI-IP) with 42 Ml/a, 
including Goldsworthy 5 
Mt/a, Robe River Iron 
Associates (RRJA) with 24 
Ml/a and Hancock Mining 
Ltd (Ha11Cock) with 2.5 
Mt/a. Since I 988 iron ore 
shipments from the region 
have totalled over I 00 
-M._t_/a, ,uith an on_,nu~1 

'" " .. , u• ~· • ~ Figure I 
export value of over two 
billion dollars. Past 
ore production is shown in Figure J. It is worth noting 
produced since 1966. 

.5 billion tonnes have been 

The industry is presently diversifying its operations in the region to maintain production 
levels as ore reserves are depleted at existing mines, and to be in a position to meet any 
future increases in demand. The Marillana Creek (Yandicoogina), Brockman No 2 
De-tritals and },1esa J project-; are all in the development stage a_.v_td other projects, such 
as Marandoo and Fortescue Scree (TR5616 near Wittenoom), are under detailed 
investigation. In addition, BHP has committed to a major upgrade of the materials 
handling and port facilities at Nelson Point, and Robe River is expanding its facilities 
at Cape Lambert. 
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Existing and proposed iron ore projects are summarised in Tables 1 and 2,and locations 
are given in Figure 2. More detail of the industry, on a company basis, is given in 
Appendix I, which is taken from the Pilbara 21 document. 

2.2 Existing and Proposed Infrastructure 

No new towns are planned for the proposed iron ore projects shown in Table 2. The 
workforces for the new Mesa J and Marandoo projects will conmmte from Pannawonica 
and Tom Price respectively, with new roads planned to the mine sites. The existing State 
road system is illustrated in Figure 2. For the other proposed projects, workforces will 
be accomodated at minesite villages. 

Power is supplied to many of the towns and !I'Jning operations in the region by a system 
of generation plants and transmissions lines known as the North West L'lterconnected 
System (Figure 3). 

The system is owned and operated in part by SECWA and in part by the mining 
companies. Unlike the South West of the State, SECWA does not generate power 
(although the Redbank station at Port Hedland is maintained on a stand by basis) and 
purchases power from Robe River for rransmission to SECWA customers. 

The first major transmission line of the ~ystem was a 370km 220kV line., constrllCted 
in 1978 by HI, to connect Tom Price and Paraburdoo to the Company's Dampler power 
station. Dampier, Karratha and Cape Lambert were interconnected by SECWA in 1983 
with a 132kV line. In 1985, a 200km 220kV transmission line was built by SECWA 
between Cape Lambert and Port Hedland to interconnect the two main population 
centres of Karratha and Port Hedland. In 1988, a 132 kV line was constructed by RRIA 
between their Cape Lambert power station and Pannawonica. 

The most recent addition to the system, a 66kV line between Port Hedland and 
Goldsworthy, was commissioned by SECWA in 1989 to interconnect with BHP's 66kV 
transmission line between Goldswortby and Shay Gap. 

RRIA plan to construct a 33kV transmission line extension from Mesa K to the Mesa 
J project. For the other projects in Table 2, on-site dlesel generation facilities will 
provide power. 

The established railwavs have adc-auate. canacitv fer the traTisoortation of iron ore from 
.,/ .l -'- .,. ... 

the existing and proposed projectl. Spurlines have recently been constructed from the 
HI mainline to the Brockn1an No 2 Detritals rninesite and the BHP mainline to the 
l'A&...;Jlana Creek rrJnesite. i\ ,-· • • ~~--...-•• , •• - _..j£· --

13¥.._._1'!1 extens1on to the !<_KlA mrunnne 1s proposeu tor the 
Mesa J Project. 

Adequate water is available from aquifer reserves for the existing projects for the period 
of this review. Local borefields will be uti.lised for the orooosed oroiects. 

•• - •- • L ~ • • 

The environmental assessment of the Marandoo project is in progress. Associated with 
this development are the following major infrastructure works : 

• A 220kV power transmission line from Tom Price to the mine. 
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• A 115 km railway from Rosella Siding on the Hamersley Iron mainline to 
Homestead Creek, east of the Karijini National Park, with a short spur line at 55km 
to the Marandoo load-out loop. The portion of this railway that traverses the Park 
is located within the Park infrastructure corridor. 

• A new road from Tom Price to Marandoo. Part of this commute road will be a 
planned State main road running between Tom Price and Rio Tinto Gorge. A 23 km 
long Company road will access the minesite from this new main road. 

3.0 Future Projects to 2005 

3.1 General Col)~i.!l©!lltion.[ 

Future projects will be predominantly developed in the two areas containing the largest 
resources of low phosphorus ore; the Central Hamersley Range, extending from West 
Angelas in the west to Rhodes Ridge in the east, and the Deepdale area, which includes 
Mesa J and Bungaroo Creek. Small resources, where accessible to railways, v.ill be 
developed either as adjuncts to existing operations (e.g. detrital/scree ore bodies in the 
Torn Price and Newman areas) or as stand alone operations (e.g. Fortescue Scree, 
McCamey's Monster). The Pilbara also has large resources of high phosphorus ore that 
may be viable in the long term as reserves of low phosphorus ore are progressively run 
down, or as changes in steei making technology enables their economic use. 

The Central Hamersley Range has measured and indicated resources of low 
phosphorus ore of greater than 2,000 million tonnes and inferred resources of greater 
than 8,000 minion tonnes. The four Pilbara iron ore producers own major deposits in 
this area, either i..11 their own right or in joint ventures with other parties. All t..he major 
ore types of the Pilbara (i.e. Brockman, Marra Mamba, pisolite and detrital) are present 
(see Appendix 3). 

Measured and indicated resources of low phosphorus ore in the Deepdale area, all 
owned by RRIA, are over 1,000 million tonnes and inferred resources, a further 2,000 
million tonnes. All ore is of the pisolite type (see Appendix 3). 

Two scenarios for futnre iron ore production in the Pilbara were developed for the 
Pilbara 21 Study; a ba;;e case, \vhich reflects t.~e general consensus of the future of 
world steel production, and an optimistic scenario, which is based on a re-emergence of 
strong growth in steel demand. 

Under the base case scenario, iron ore production from the Pilbara will increase at 1.4% 
per aJ1num, reaching 140 ~v1t/a by the year 2005. The principrJ assumptions for L1-is case 
are continued growth in Asia..fl steel production at 3.5% per annum, static steel 
consumption in other regions, and the Pilbara to maintain its market share. 

Under the optirnistic scenU-trio, L~e demfu~d for Pilbara iron ore could reach 200 }.;lt./a by 
the year 2005. The principal assumptions are that a strong underlying demand for 
effective steel strength will continue on a trend that has been apparent since 1974, and 
that Brazilian production from the Carajas mine will be limited to 50 Mt/a for the 
decade, due to infrastructure development constraints. 
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3.2 Project Identification 

Figures 4 to 10 show the possible ore body development patterns, by the four iron ore 
producers, to meet expected demands under the two scenarios. It must be stressed that 
the start dates in these Figures are based on the above projections. Actual start dates and 
sequencing of developments beyond 1995 will be modified by company strategies, future 
ore discoveries, and varying political, social and market conditions. 
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For Hamersley Iron, and Robe River, 
the information shown is taken from 
Pilbara 21. However, the Hancock 
interests development pattern is 
different. When the Pilbara 21 
document was prepared, the 
development of a mine based on 
resources on TR 5616 near Wittenoom 
was not included. This mine, now 
termed the Fortescue Scree project, is 
expected to be in production before 
the Central Hamersley Range deposits 
held by Hancock interests and is now 
included in the revised scena.rio, The 
McCamey's Monster project was 
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recently purchased by BHP. This will mean a transfer of tonnage to BHP, rather than a change to 
the expected production, Since the details of the 0\Vnership change are not finalised at this time, 
McCamey 's Monster is still shown as a Hancock interest project 

A minor change has also been made to the BHP base case, with a differentiation being made 
between Marillana Creek and Area C production, whereas for Pi!bara 21 these were combined. 

The deposits most likely to be developed between 1995 and 2005, based on the two scenarios and 
the above considerations, have been listed in Table 3, together with their likely infrastructure 
provisions. Locations are given in Figure 11. 

Hamersley hon has indicated h1 the Marandoo ERMP that it would develop a mine in the Central 
Hamersley area, either at Giles Mini, Rhodes Ridge or Yandicoogina about 1997. The deposits that 
are not developed then are expected to be developed later in the period. 

The listed deposits are all low in phosphorous, as this impurity is presently the major constraint on 
the saleability of export iron ore (phosphorous increases the brittleness of steel). Iron ore is sold 
either as .lump, which is suitable as direct feed to a blast furnace and receives a price premium, or 
as fmes, which is generally agglomerated by either sintering or pelletising, as a preparatory step. 
The ores of the listed deposits vary greatly in their level of impurities, other than phosphorous, and 
in their proportion of lump. These variations, which a..re a function of ore type, affect the 
marketability of a particular ore and must be taken into account by companies in their scheduling 
of new deveiopmi~nts~ such that the final blended product for export meets t.~e market requirements 
for quality and consistency. 

For this reason, it is not always possible for a con1pany to develop deposits that may appear, frorr1 
their location, to be the next logical step. Whilst location to existing infrastructure is a major factor 
in the sequencing of development, a deposits physical and chemical properties, and its size, are 
equally as important This need to produce blended products also means that multiple export points 
cannot be used and there is a strong need to retain a single port focus for multiple operations that 
together produce the final blended product. 

In the allocation of resource areas the State has attempted to maintain a logical grouping of 
Company deposits. However, this is always constrained by the need to allow companies to make 
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their best commercial judgements concerning the resource areas that they wish to hold and the 
overall development sequence for those areas. 

3.3 Future Infrastructure 

As outlined above, over the next decade a steadily increasing percentage of Pilbara iron ore will 
come from the Central Hamersley Range area which is located east of the Karijini National Park. 
For the HI and RRIA operations, access from this area to the coast at Dampier and Cape Lambert 
would be through the infrastructure corridor across the Park. For the BHP operations, the focus 
would be Port Hedland. 

The Hancock operations would be unlikely to he able to support sepa.rate infrastructu..re facilities in 
this period and would be expected to link into existing rail a_nd port facilities. The Fortescue Scree 
project plans road trucking of ore to the HI railway. The Hope Downs/Mulga Downs development 
could conceivably link to either the HI or BHP railways, but as tonnages increase.d over the period 
there could be a separate port established on the coast, probably at Ronsard Island, wit.IJ a dedicated 
rail link. 

For Pilbara mine developments, the Government supports a policy of workforce accommodation in 
the region. A preference is for u1e establishment of new open towns, but where this is not practical 
or economic, commuting from established regional centres is encouraged. The preferred regional 
centres are Port Hed!and, Karratha, Tom Price/Paraburdoo a.nd Newman. Long distance commuting 
is the least favoured option from a regional development perspective. 

The projects proposed to 1995 do not justify the construction of a town. However, as the forecast 
projects to 2005 are progressively developed, there will be increasing interest in the prospects for 
a town, or towns. in the Central H&71ersley Range area. 

These forecast projects to 2005 could, in total, support a town of about 5000 people, which is the 
equivalent size of anot.IJer Tom Price. However, it is considered unlikely that a single townsite could 
be located such that all operations are within an acceptable daily coiD.mute distance, which is usually 
regarded as 50kms or 40 minutes travelling time. 

The most probable locations of new towns would be near the Great Nonhern Highway, within 
acceptable commute distances from the projects. The section of the Highway from Newman to Port 
Hedland was completed in 1989. The route through the Central Harnersley Range area was selected 
in the early 1980's with road access to future mine projects and towns in mind. 

The State has maintained both a monitoring and planning role in this regard. In 1982 and 1988 
studies were undertaken by the State to evaluate potential townsites in the region in response to 
possible mine developments. TI1e flrst was undertaken when GoJdsworthy Mining Limited was 
investigating Area C and Cliffs Robe River Iron Associates (now RRIA) the West Angelas project. 
The second study was triggered by planning for the recent Marallina Creek development by BHP. 
This present evaluation suggests that a detailed strategic study of the future development patterns 
in the Central Hfuucrsley Rail.ge area would be tirnely and could include consideration of the 
preferred future locations for towns in the area and possible timing for development. 
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Electricity for these projects could be supplied on an individual project basis by each developer or 
from a Pilbara power grid system. The total additional load from the forecast projects and a 
township is estimated at 35MW. The grid option is considered more practical and secure for the 
long term and could result in a small central power station being established in the area in the 
future. It would necessitate an upgrading of the generating capacity of the coastal power plants a.nd 
the construction of a transmission system linking with the Northwest Interconnected System. A grid 
system would have little environmental impact as transmission lines could be located on established 
rail routes. The implications of timing for the grid system could also be considered in the strategic 
study mentioned above. 

The Main Roads Department plans to complete construction of the Tom Price to Rio Tinto Gorge 
road, construct a road on an east/west alignment across the Karijini National Park and to continue 
upgrading the Tabba Tabba to Marble Bar road during the period covered by this review. The 
mining companies will construct access roads to wjne sites from the existing road system and 
railway maintenance roads adjacent to railway alignments. Possible railway extensions and road 
alignments are shown in Figure 11. The main road system established by 1995 is expected to be 
able to cater for the developments expected to 2005" 

There are large quan"tities of good quality groundwater available in the area. Any environmental 
impact from the development of borefie!ds to support future projects is expected to be minor and 
localised. 

The increase in tonnage and diversity iron ore products from these- new rPine developments will 
require a commensurate increase in infrastrucTure at the various ports. These developments will 
include additional stockpile areas and loading facilities within existing port areas, rather than new 
port developments. 



Appendix 1 

The Iron Ore Industry 
(Extract from Pilbara 21 Overview) 



DESCRIPTION OF CURRENT AND PROPOSED OPERATIONS 

Hamersley Iron Pty Ltd 

Du,"ing calendai year 1990, Hamersley Iron shipped 39.7 million tonnes of iron ore. 
Shipments by Hamersley Iron since commencement of the project in 1966 are shown in Figure 
2. 

Hamersley Iron presently employs 3,168 persons at the Tom Price, Paraburdoo, Dampier and 
Channar operations. 

Mt Tom Price and Paraburdoo lVlines 

Hamersley Iron operates two wholly owned open cut iron ore mines, one at Mt Tom 
Price and the ol:her at 
Paraburdoo. 'The nominal 
capacity of these mining 
operations, including the 
output from the 
concentrator at Ivh Tom 
Price, is 46 !-.1t/a. 

Tom Price ore is a high 
lump low phosphorus 
"Brockman" type. 
Paraburdoo ore while still 
of the Brockman type, has 
lower lump and higher 
phosphorus. Remaining 
proven reserves at the two 
mines a.-e approximately 
350 million tonnes. There 
are also additional 

---·-·--------------, 

Figure 2 

HAMERSLEY li'lJN SHIPMENTS 

814' I .•. I 
iii ill) 

resources of bedded and detrital ore along the Paraburdoo Range and the Turner 
Syncline. 

At Mt Tom Price there are two crushing and screening plants, ~11d a low grade ore 
concentrator. The Paraburdoo mining operation has one primfuJ<' cn.1sher. 

Hamersley Iron operates a 386kn1 st4IJ.dard gauge railway from Paraburdoo through Ton1 
Price to Dampier (see Locality Map: Figure 5). The Company has two loading berths 
at Dam pier -one at Parker Point and one at East Intercourse Island (Ell). The EII wharf 
can accommodate vessels of up to 250,000 dwt and Parker Point, vessels of up to 
140,000 dwt 

Power for the HI operation is mainly generated at Dampier by the Company. A 220 kV 
line was constructed in 1978 from Dampier to the mining towns of Tom Price and 
Paraburdoo. Dampier, Karratha and Wickham were then interconnected by SECWA 
using a 132 kV line in 1983. 



Expansion Plans 

Hamersley Iron has announced plans to extend its operations beyond the present mines, 
to maintain its ore quality and production rate into the next century. 

The first new mine will be developed at Marandoo, followed by deposits to the east of 
the Hamersley Range National Park (HRNP), which will be linked to the main railway 
by a spur line within an infrastructu.re corridor across the National Park. 

Hamersley's long term planning strategy is currently based around an annual output of 
50 Mt/a. This compares with an average annual production of about 35 Mt/a over the 
last decade. 

• Brockman No. 2 Detrital& Project 

This A$50 million development is designed to mine 4 Mt/a of detrital iron ore 
ov~;;r a five year period from an ru-ea 60km nonh-west of Tom Price. 

The project will provide employment for 150 persons during the construction 
phase, and a contractors' workforce estimated at 70 during operations. This 
workforce will be a.ccoinmodated at tJ1e minesite. 

The construction and mining contract was let in the first week of August 1991. 
Construction has commenced and commissioning is expected in mid- 1992. 

• Marandoo Iron Ore Project 

Hamersley Iron intends to develop the Marandoo iron ore deposit located 50km 
souL~ of Vlittenoora. TI1e rtline is principally being developed to extend the iife 
of the Tom Price and Paraburdoo iron ore bodies to ensure the continued long 
term supply of high quality iron ore for export. The ore is of the Marra Mamba 
type. 

The A$500 minion project is planned to be operational in 1994 at an initial 5 Mt/a 
production rate rising to a planned production rate of 10 Mt/a. DurLYJg t.he 
construction phase, the project will employ 1 ,200 persons. Employment du..ring 
u1e operations phase is expected to be 3!JO persons and they will commute to the 
mine on a daily basis from Tom Price. 

Hamersley Iron is presently finalising its development plans and environmental 
studies. 

~ Channar Iron Ore Project 

Hamersley Iron Pty Ltd and the China Metallurgical Irnpon and Export 
Corporation (CMIEC) signed a memorandum of understanding in Beijing, China, 
nn ~() Tnne 1051!7 f"n.,. thP. .;O;"t ..-:~ ... u ... lroo..-. ....... .,.n• ""'+ •h~ ""ann"'- T-.... n Ore n..o~-_., .. ..... ~~ _....., , ... ~.. -'<-'V • A.'VJ. ._ .. n,, J .LH U.V..,VJ.VPlJ.lVJ: '- VL U V '-..-11 IJ a.1 llU I \...11 r1 ~11;;\_;l,. 



Channar Mining Pty Ltd, a subsidiary of Hamersley Iron, holds 60% of the project 
with CMIEC holding 40%. 

The Iron Ore (Channar Joint Venture) Agreement Act was ratified by State 
Parliament on 13 November 1987, with detailed proposals receiving Ministerial 
approval in Februar-y 1988. 

During calendar year 1990, 3.3 million tonnes of iron ore was shipped to the 
Peoples Republic of China (PRC). The major share of the iron ore is utilised by 
the Baoshan Iron and Steel Complex in Shanghai (China). 

The Channar project involves the mining and recovery of iron ore at an initial 
mining rate of 3 Nit/a, increasing to 10 tvit/a by 1998. Tne mined ore is crushed 
at Channar :md then transported to Paraburdoo on an overland conveyor where is 
it blended with the crushed ore from the Paraburdoo mine. The ore is then further 
blended into Hamersley Iron c;ystem. The ore is of variable quality Brockman 
types. The Channar project has a remaining proven a.,d probable reserve of 200 
miliion tonnes of high grade ore. 

In addition to a primary crusher and conveyor system, a heavy vehicle workshop, 
service and fuel facilities are provided. An administration office, control room lmd 
ot.l-ter facilities are incorporated into t.lJ.e single M_.lne Operations Centre building. 
Electrical power is mainly generated at Hru-nersley Iron's Dampier power station 
and is transmitted to Channar via a branch line from the main 220 kV Darnpier­
Paraburdoo rransmission line. 

The initial permanent workforce of 150 is expected to grow to some 250 as the 
project develops to a maximum production rate of 10 Mt/a. The workforce is 
housed at Paraburdoo and commutes on a daily basis to the minesite. 



BHP Iron Ore Ltd 

During calendar year 1990, 27 million tonnes of iron ore was shipped from the Mt Newman 
mining operations. During 1991 the Goldsworthy mining operations shipped 6.5 million 
tonnes of iron ore. Shipments since commencement of operations in 1969 are shown in Figure 
3. 

Mt Newman employs 1,800 persons at Newman and 1,300 at Port Hedland. The Goldsworthy 
operation presently employs 906 persons at its three minesites and on Finucane Island. 

• Mt Newman Iron Ore Project 

The principal. producing 
mine for the Mt Newrnan 
operations is Mt 
Whaleback The current 
production rare is 
estimated at 22 Mt/a. The 
ore is of the high !urn p, 
low phosphorus Brockman 
type. The ore body has a 
remaining proven and 
probable reserve of 900 
Mt. Mining should 
continue for about 35 
years at a production rate 
of 25 Mt/a. 

I 

I 

Orebodies 29 and 25 both Figure 3 
of which are close to 

BHP IRON ORE 
Sh~ from -O"lty 

Newman, produce about 3 Mt/a of Marra Mamba ore and 2.25 !vft/a of scree ore 
respectively. 

The Company is planning to move its scree mining operations from Orebody 25 to 
Orebody 23. The proposal will involve the mining of 150,000! of scree ore for a period 
of 2 ~ 3 mont1s. The Orebody is located 4 Km from the existing scree operations at 
Orebody 25. 

A 426km railroad links the mining operations near Newman to Port Hedland. Each train 
carries a payload of about 25,000 tonnes, Only primary crushing is done at the minesite 
with second1ll-y and tertiary crushing cmried out at Port Hedland. 

The Port Hedland port facilities ate capable of handling iron ore carriers of over 220,000 
dead weight (dwt) and two 160,000 dwt carriers can be loaded simultaneously. 

In 1985, a 200km 200 kV transmission line was built by SECWA between Wickham 
sub-station and Port Hedland to interconnect the main population centres of Karratba, 
Wickham and Port Hedland. The Company owns and operates tbe power generation and 
transmission system at Newman - the only major iron ore town not connected to t.lJe 
Pilbata grid. The power station has an installed capacity of 50 MW. 



In July 1991, BHP Iron Ore announced a rationalisation program for its Pilbara projects. 
The principal aims of the program are to maximise the use of its iron ore resource, and 
to increase the flexibility and reliability of supply. 

BHP Iron Ore has also announced that a new reclaimer will be installed at Nelson Point 
and additional mobile equipment will be purchased for Mt Whaleback. 

• Goldsworthy Iron Ore Project 

Current mining operations are located at Shay Gap, Nimingarra and Sunrise Hill, 
approximately 180km east of Port Hedland. Iron ore reserves are adequate to sustain 
mining operations for about 15 years. 

These operations are serviced by a standard gauge heavy duty railway system between 
Port Hedland and Nimingarra, a distance of about l80km. Three trains are used, 
delivering a total of 20,000 totmes per day of iron ore to Port Hedland. 

When the Nimingarra and Shay Gap deposits were opened, the ship loading berth at Port 
Hedland was expanded and upgraded. The current maximum ship loading rate is 5,500 
tonnes per hour and the average rate is 3,000 tonnes per hour. Vessels of 18,000 to 
180,000 dwt can be accommodated. 

The town of Goldsworthy was closed in june 1991 as part of the rationalisation of 
operations following BHP Iron Ore's acquisition of the project. 

SECWA commissioned a 66 kV power transmission line from Port Hedland to 
Goldsworthy in 1989. This line was connected to a company owned 66 kV transmission 
line to Shay Gap. 

Expansion P!ar~ 

Earlier this year, BHP Iron Ore announced that it would spend an estimated. A$100 million 
in the next five years to increase output from the Goldsworthy project. This capital 
investment program is primarily designed to lift Goldsworthy's iron ore production from 6 to 
8 Mt/a, reduce operating costs, and improve the Company's shipping capacity at Port Hedlancl. 

The Company is also planning a large prospecting program for new iron ore reserves in close 
proxirnity to tl1e existing infrastructure. 

• Mari!lana Creek Iron Ore Project 

Production of pisolitic iimonite from the Marillana Creek project is expected to come 
on stream in early 1992. Production will start at 5.5 Mt/a, with the intention of 
progressively expru1ding to 10 ~ ... 1t,!a as n1arkets develop, to match t.i.e capacit"j of the 
installed plant. 

Mining operations will be located 90km north north-west of Newman and indicated 
resources total 1,800 million tonnes. Mining and primazy crushing operations will 
initially be carried out by contractors. 



Existing Mt Newman Mining infrastructure and equipment will be used io minimise 
capital expenditure. A 32km rail spur is being built to the Mt Newman-Port Hedland 
railroad. The ore will be crushed, screened, stockpiled and loaded at the Nelson Point 
facility. Power for the operation is from site diesel generation plants. 

The project will employ 300 persons during the construction phase. Employment during 
the operations phase is estimated at 71 persons. 

Robe River Iron Ore Project 

During calendar year 1990, the Robe river project shipped 24.5 million tonnes of iron ore. 
Shipments since comn1encement of the projec:·r~ in 1972 are shown in Figure 4. 

Currently Robe River employs 470 persons at Cape Lambert, and 330 persons at Pannawonica. 

• ,Bgbe River Area 

Currently mining is being carried out at Eastern Deepdale deposits L, M, N and at 
Deepdale deposit K. Ore is of the pisolitic limonite type. Remaining reserves in these 
deposits will only support mining for another 2 years, after which the operation will 
transfer to ~~esa J. 

Robe River operates a 190km standard gauge railroad between the mine at Pannawonica 
a11d Cape Lambert (Port 
Walcott). Over the past 
few years, the railroad has 
been substantially 
upgraded with the 
completion date scheduled 
for June 1992. The 
Company operates a power 
station at Cape Lambert 
and a 132 kV line between 
Cape Lambert and 
Pannawonica. The 
Company generates excess 
ptTNer which is sold to 
SECWA for distribution in 
the 
6). 

Expansion Plans 
Figure 4 

I 
88 

The Company plans an increase in capacity from 24 Mt/a to 32 Nit/a. The expansion is being 
undertaken to enable the Company to take advantage of increases in the international iron ore 
market for its particular product (pisolitic limonite sinter fines). 



The expansion involves upgrading the crushing and screening plant at Cape Lambert, which 
currently constrains production capacity. The proposal also includes an additional feed 
stockpile and revetrnent work in the product stockpile area at the port, and the purchase of 
additional orecars. 

The capital cost of the proposed expansion is approximately $24 million, and construction will 
take approximately 18 months. An additional 35 persons are expected to be employed as a 
result of the expansion. 

• Mesa J 

Robe River will extend its mining operations to the Mesa J deposit, south of the current 
mining operations, in the next 18 months. 

The mining of Mesa J is to be undertaken to replace depleted reserves from other 
mining areas, and will provide 20 to 30 years of iron ore at the current extraction rate. 

The deveiopment wili involve a 13kn:t extension of th.e Cape La..'Tibert tc Pan_n.a\vonica 
railway, rail bridges across the Robe River, iron ore load-out facilities, workshops, 
offices and extensions to the power line. 

The construction wor!<lorce is exnected to neak at an estimated 100 persons. -.. -- ... -

Hancock Mining Limited 

The joint venture known as "McCamey's Iron Associates" was formed in June 1971 to 
investigate the deposits ofMcCamey's Monster. In 1986, the McCamey's Monster Agreement 
was varied, making Hancock Mining Limited the sole pazticipant Portman Mining Ltd, who 
is the manager of the project, has an option to purchase 50% of the shares in Hancock Mining 
Ltd (via Minvest Pty Ltd). 

During calendar year 1990, the McCamey's project produced 2.3 million tonnes of iron ore. 
Currently the project employs an estimated 50 persons. 

• McCamey's Monster lron Ore Project 

The McCamey's Monster iron ore deposits are located 40km east of Newman. An 
indicated resource million phosphorus iron ore has been 
established far the deposit. 

The project has developed in stages: 

Stage I: Involved a low cost scree mining operation which commenced in March 
1989. This operation ceased in May 1991. A rail spur from the Mt 
Newtnan railway was constructed &.~d iron ore \vas sold to BFJJ Iron Ctre at 
the railhead. 

Stage Il: Commenced in June 1991, and involves the mining of a bedrock deposit 
near tl-te scree operations. The contract is for the supply of 3 million tonnes 
of primary crushed ore to BHP Iron Ore over approximately one year. 
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Appendix 2 

An Explanation of Resource Types 



A resource is an identified mineral occurrence in the ground quantified on the basis of 
geological data and geological cut-off grade only. 

A reserve is that part of a resource that is viable to be mined after all factors are taken 
into account, including dilution, the constraints of mining techniques, economic, 
political, social, marketing, etc. 

An inferred resource is where data is insufficient to have confidence in the continuity 
of mineralisation. 

An indicated resource is the equivalent of a probable reserve, but before e-eonomic 
parameters are applied. 

A measured resource is the equivalent of a proven reserve, but before economic 
parameters are applied. 

A demonstrated resource is the combined total of measured and indicated resources of 
a particular deposit. 

A nrohllhle reserve has a lower level of confidence in the tonna!!e and !!fade than a -- r------- --- ·- ----- -- -- - -- --- -- ----------- ._. ...., 

proven reserve, but is such that an economic assessment can be made. 

A proven reserve has a high degree of confidence that the tonnes and grade produced 
\Vill not va..."; greatly from those stated. 



APPENDIX 3 

An Explanation of Iron Ore Types of the Pilbara Region 



Iron Ore Types 

Iron ores of the region are of three fundamental types; bedded ore, pisolite ore and 
detrital ore. Some banded iron-formations (BIF's), especially those that are magnetic 
such as at Fonesque, may also have potential to become "ores" by beneficiation (BIF 
is a rock unit containing bands of iron minerals and is host rock to the bedded ore of 
the region). 

Bedded Ore 

This is the major ore t.ype of the province. Deposits of this type occur as discrete 
bodies within the two major BIF units of the region, the Brockman Iron Formation and 
the Marra Mamba Iron Formation, and also within the older Cleaverville Formation in 
the Goldsworthy area. The iron content of bedded ore bodies is greater than 60%, 
compared to 35% for the host BIF's. 

Bedded deposits in the Brockman Iron Formation or Brockman type ores, constitute 
approximately 53% of the iron resource of the region. They are of variable quality and 
range from the high iron(> 63%), low phosphorus (0.05% to 0.08%), high lump (45% 
to 55%) Whaleback or Tom Price type to the lower iron (60% to 63%), high 
phosphorus (> O.l% ), low lump (35% to 45%) regional Brockman type. Giles Mini, in 
the central Pilbara area, is the only krtown significant deposit of the higher quality 
Whaleback type that remains undeveloped. Production of this quality ore will decrease 
through the early 21st century as reserves at Tom Price, Paraburdoo, Channar and 
Whaleback are depleted. 

Bedded deposits in the Marra Mamba Iron Formation constitute 24% of the iron 
resource of the region. Marra Mamba ores have similar iron grade as the regional 
Brockman type deposits but have lower and inferior lump (25% to 40%) while 
containing less phosphorus (0.05% to 0.07% ). Production of this ore type will increase 
substantially as new developments, such as Marandoo, Mining Area C, Rhodes Ridge 
and West Angelas come on-stream. 

Bedded deposits in the Cleaverville Formation are restricted to the northern part of the 
Pilbara, They have similar iron grades as Brockma..'1 Ore (>63%) but less phosphorus 
(0.05%). 

Detri.tai Ore 

Detrital~ or scree ores, are poorly consolidated scree deposits occurring on plains and 
in valleys adjacent to outcropping ridges of bedded ore or BIF. They consist of angular 
fragments of haematite within a matrix of iron rich clay. Detrital deposits can usually 
be upgraded by dry screening to produce a high grade lump product. Phosphorus is 
usually low. Canga is a fonn cf high grade detrital which has been cemented to a hard 
conglomerate. Detrital deposits are known throughout the region and are being mined 
as adjunct to existing operations at Whaleback (Orebody 23) and Tom Price (Southern 
Plains). Larger deposits, such as the Brockman detritals, will be developed where they 
are close to existing rail facilities. 



Pisolite Ore 

Pisolite ores of the Robe River and Yandicoogina type consist of gravelly limonite 
occupying the channelways of ancient river systems. Iron grades are in the 52% to 59% 
range with contained water of crystallisation averaging about 10%. Grades increase to 
greater than 60% iron when this water is driven off by heating (calcining). Phosphorus 
content is usually less than 0.07%. This ore type produces fines only and requires 
sintering before it is suitable for blast fumace feed. About 25% of Western Australia's 
iron ore shipments are presently of this type. Production of this ore type will increase 
when Marillana Creek, and later Yandicoogina, come on-stream. 



Appendix 4 

Example of Conditions Placed on Mining Operations under Part V 
of the Environmental Protection Act 
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AIR POLLUTION CONTROL CONDITIONS 

AI DUST CONTROL EQUIPMENT 

All dust control and dust collection equipment installed on the premises including: 

- coverings on conveyors, transfer points and discharge points; 
-skirtings; 
- water sprays; and 
-dust filters, 

shall be operated and maintained in accordance with the manufacturer's instructions, 
so as to achieve a consistent and acceptahlc level of dust emissions control. 

A2 HAlJL ROADS, ACCESS ROADS, WORK AREAS- DUST SUPPRESSION 

Water carts shall be used to suppr·ess dust from haul roads, stockpile access roads and 
work areas. 

PRll'vlARY CRUSHER -DUST CONTROL 

The licensee shall operate when necessary the water sprays on the coarse ore feed 
point to the pri1nary crusher to prevent or n1inin1ise the generation of dust. 

A4 GENERAL PLANT- DUST GENERA TlON CONTROL 

Romine maintenance and housekeeping practices shall be employed to ensure that there 
is no accumulation of waste materials in or around the premises which may lead to the 
generation of airborne dust. 

AS DARK SMOKE EMISSIONS· BURN!NG 

(a) Burning of waste material shall not be undertaken at any time, without prior approval 
from the Director, Pollution Control Division. 

(b) No rubber, rubber products, pi:Jstic or plastic products may be burned at any time. 

(c) No waste oil n1ay be burned Ht nny time. 

W ATEH POLLUTION CONTROL CONDfTIONS 

Bl IMPERVIOUS HOLDING FACILITIES 

Ail matter containing potentially polluting substances, eg metals, hydrocarbons, shall 
be retained within impervious holding f~lcilities, such that there is no in1painnent of 
surface or underground \Vaters. 

B2 HYDROCARBON STORAGE 

All aboveground hydrocarbon storage facilities shall be bunded with impervious bunds 
h~rving a 111inimum capa.clty of 110 per cent of the hydrocarbon store capacity. 

B3 STORMWATER DISCHARGE 

Stonmvater shall only be discharged from the bunded area after it has been established 
that it is not contarninatecl \vith hydrocarhons. 



B4 DISCHARGES OF CONTAMINJ\ TED WATER 

Contaminated stormwater shall either be treated before discharge to remove the 
hydrocarbon content or disposed of off-site in an approved facility. 

BS DRAINAGE FROM ANCILLARY FACILITIES 

All wastewatcr discharges from ancillary facilities such as maintenance workshops and 
laboratories (other than that used for dust suppression purposes), shall be treated to 
remove contaminants prior to discharge to drainage or soakage, or otherwise, disposed 
of by solar evaporation in impervious holding areas. 

B6 LIQUID WASTE COLLECTION AND DISPOSAL 

Waste oils, lubricants and coolants from vehicle servicing and power generation 
facilities shall be collected in impervious holding tanks for recycling or export offsite 
to an approved disposal facility. 

B7 SILT CONTROL 

The licensee shall install and maintain silt controls downstream of disturbed areas and 
ore stockpiles via diversion buncls and silt traps to prevent siltation of surface streams. 

SOLiD WASTE POLLUTJON CONTROL CONDITIONS 

Sl RE-USE OF WASTE 

The licensee shall, if practicable, re-use waste wholly or in part or make waste 
available for re-use by another person. 

S2 SOLID WASTE DISPOSAL 

All solid wastes, excluding toxic and hazardous substances, shall be disposed of by 
!andfill. Such landfills shall b~.: located away from areas subject to t1ooding or erosion. 
Toxic and hnzardous solids shall be exported offsite for disposal as approved by the 
Health Department of Western 1\ustraha. 



Appendix 5 

Indicative Guidelines for the Central Pilbara Railway 
Environmental Management Programme 



Draft Guidelines fm· the Preparation of the Central Pilbara 
Railway Environmental Management Programme 

Objective 

These guidelines are issued as a checklist of matters which the Environmental Protection 
Authority considers should be addressed in the environmental management programme (EMP) 
for the Central Pilbara Railway. The potential environmental impacts of the railway and 
associated infrastructure need to be identified, with the proposed management of each impact 
clearly described. The following information needs to be presented in sufficient detail to allow 
the Authority to assess how these impacts are proposed to be managed. 

Description of Proposed Development 

A bnef description of the proposed railway and associated infrastructure to place it in context 
for this report. 

Description of Existing Environment 

Present a brief appraisal of the cnvironn1ent that would be potentially effected by the proposal 
including: 

!andfom1 and geomorphology of the corridor east of Marandoo; 

• drainage and catchment information of basins discharging across or along the railway 
alignment; 

analysis of vegetation and identification of vegetation communities that are sensitive to 
construction/operational impacts; 

• survey of alignment for populations of important flora (rare priority listed, or geographically 
restricted) and fauna (gazctted under Wildlife Conservation Act). 

Description of Environmental Impacts 

An assessment and identification of potential environmental impacts of the proposal including: 

• criteria used to select preferred route and location of alignment of railway and access road; 

criteria used, and location of. all areas to be disturbed such as laydown areas. construction 
carnps, bailast and borrow sites. -

Environmental Managernent 

• methods for control of clearing. particularly around sensitive sites; 

criteria used and design of railway to minimise environmental impact; 

description of construction methods and staging for rail and road to minimise environmental 
impact; 

design criteria for drainage features and methods to minimise erosion and impacts on 
vegetation; 

• methods for fire and weed quarantine and control; 
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management of the barrier effect of the railway embankment on movement of fauna. 

• management of impacts of the crossing of Turee Creek. 

• detailed description of rehabilitation methods for all disturbed areas; and 

• methods of monitoring to detect impacts including contingency plans, and reporting of 
monitoring results. Environmental attributes to be monitored should include vegetation, 
erosion, fauna, and rehabilitation; 
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