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Invitation to Make a Submission 

OPR TERRESTRIAL PORT DEVELOPMENT 
The Environmental Protection Authority (EPA) invites people to make a submission on this Proposal.  
The environmental  impact assessment process  is designed  to be  transparent and accountable, and 
includes  specific  points  for  public  involvement,  including  opportunities  for  public  review  of 
environmental review documents.   In releasing this document for public comment, the EPA advises 
that no decisions have been made to allow this proposal to be implemented. 

Oakajee Port and Rail Pty Ltd (OPR) proposes to develop an integrated world‐class iron ore receiving, 
handling  and  exporting  facility  to  service  the  Oakajee  Deepwater  Port  for  the  State  of Western 
Australia. 

The  proposed  development  known  as  the  OPR  Terrestrial  Port  Development  (the  Proposal)  is  a 
component of the larger Oakajee Port and Rail Development Project which consists of: 
 a deepwater port facility at Oakajee.   

This  submission does not  seek  to  gain  any  additional  approvals  for  the Oakajee Deepwater 
Port, which has already been assessed under Part IV of the Environmental Protection Act 1986 
and approved via Ministerial Statement 469 (the Approved Port); and 

 the northern rail development which will provide the  infrastructure necessary to  link the rail 
from  the Mid‐West  iron  ore mines  east  of  Geraldton  to  the  Oakajee  Deepwater  Port  and 
Oakajee  Industrial  Estate  facilities.    This  proposal  is  referred  to  as  the  Oakajee  Rail 
Development, and is the subject of a separate assessment process. 

The Proposal described here relates to the terrestrial infrastructure and services required to support 
the establishment of the Approved Port and the Oakajee  Industrial Estate.   The Proposal  is  located 
immediately adjacent to the Approved Port, at Oakajee, approximately 24 km north of the township 
of Geraldton.  

OPR seek to develop the Proposal on a commercial basis, promoting open‐access to service iron ore 
mining operations in the Mid‐West of Western Australia. 

In accordance with the Environmental Protection Act 1986, a Public Environmental Review (PER) has 
been prepared which describes  the Proposal and  its  likely effects on  the environment.   This PER  is 
available for a public review period of 4 weeks from 2 August, closing on 30 August 2010. 

Comments  from  government  agencies  and  from  the  public  will  help  the  EPA  to  prepare  an 
assessment report in which it will make recommendations to government.   

Where to get copies of this document 

Printed copies at a cost of $10, or a CD or a summary document are available free of charge and may 
be obtained from: 

Elizabeth Ralph 

Oakajee Port and Rail Pty Ltd 

Level 3, 33 Richardson Street 

WEST PERTH WA 6005 

Phone:   (08) 9486 0777 

The documents may also be accessed through the OPR website at www.opandr.com. 

Why write a submission?  

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



 

 

All  submissions  received  by  the  EPA  will  be  acknowledged.    Electronic  submissions  will  be 
acknowledged electronically.  OPR will be required to provide adequate responses to points raised in 
submissions.    In preparing  its assessment report for the Minister for the Environment, the EPA will 
consider  the  information  in  submissions,  OPR’s  responses  and  other  relevant  information.  
Submissions will be treated as public documents unless provided and received in confidence, subject 
to the requirements of the Freedom of Information Act 1992, and may be quoted in full or in part in 
the EPA Report.   

Why not join a group?  

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

Developing a submission  

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

When making comments on specific proposals in the PER: 
 clearly state your point of view. 

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

 suggest recommendations, safeguards or alternatives.  

Points to keep in mind  

By keeping the following points in mind, you will make it easier for your submission to be analysed: 
 attempt to list points so that issues raised are clear.  A summary of your submission is helpful; 

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

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

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

Remember to include: 
 your name; 

 address; 

 date; and 

 whether you want your submission to be confidential. 

The closing date for submissions is: 30 August 2010 

The EPA prefers submissions to be sent in electronically using one of the following: 
 the submission form on the EPA’s website: www.epa.wa.gov.au/submissions.asp; or 

 by email to submissions@epa.wa.gov.au 

Alternatively submissions can be: 

 posted to: Chairman ‐ Environmental Protection Authority, Locked Bag 33, CLOISTERS SQUARE 
WA 6850, Attention: Patrick Cavalli; or 



 

 

• delivered to: Environmental Protection Authority, Level 4, The Atrium, 168 St Georges Terrace, 
Perth, Attention: Patrick Cavalli; or 

• faxed to: (08) 6467 5562. 

If you have any questions on how to make a submission, please ring the EPA Assessment Officer, 
Patrick Cavalli on (08) 6467 5411. 
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EXECUTIVE SUMMARY 
This document and attachments comprise the Public Environmental Review (PER) documentation for 
the proposed Oakajee Terrestrial Port Development (the Proposal), a proposal for iron ore handling 
and storage facilities and ancillary infrastructure adjacent to the Oakajee Deepwater Port approved 
by the State Minister for the Environment in 1998 (Approved Port). 

The proponent for the Proposal is Oakajee Port and Rail Pty Ltd (OPR) which was established as an 
infrastructure provider to develop and coordinate the operation of an iron ore supply chain 
comprising rail and port infrastructure for iron ore sourced from the Mid-West region of Western 
Australia. 

This Proposal is for the infrastructure required to develop and operate a 45 million tonne per annum 
(Mtpa) iron ore export facility as a first stage. 

It is understood the Government of Western Australia has plans to further develop the Oakajee area 
as a multi-user, multi-product port when there is a demand for further import and export facilities 
serving the region and in particular the Oakajee Industrial Estate. 

Development beyond OPR’s 45 Mtpa iron ore proposal (the subject of this PER) will be the subject of 
future approval processes and stakeholder consultation. 

Development Background 

The Proposal is a component of the larger Oakajee Port and Rail Development, also consisting of: 

• a deepwater port facility at Oakajee for which the Minster for State Development is the 
proponent.  The Oakajee Deepwater Port was approved by the WA Government in 1998, with 
the release of Ministerial Statement 469 (Approved Port).  

The original approval was subject to additional processes under the Environmental Protection 
Act 1986 in 2009, as follows: 

o Section 45C (clarification of Approved Port proposal) – clarification of the location and 
scale of this development was approved by the Chairman of the Environmental 
Protection Authority (EPA) under delegated authority on the 2 September 2009, with 
administrative revisions on the 1 December 2009; and 

o Section 46 (extension of time to implement the Approved Port proposal) – a three year 
extension to the substantial commencement date was approved by the Minister for the 
Environment on the 25 November 2009 via the release of Statement No. 815. 

• The northern rail development proposal which will include the infrastructure necessary to link 
the rail from the Mid-West iron ore mines east of Geraldton to the Approved Port and the 
Oakajee Industrial Estate facilities.  This proposal is the subject of a separate approval process 
for which OPR is the proponent.  

In June 2004, the area of the Oakajee Industrial Estate (OIE) was rezoned ‘Industrial Investigation 
Zone’ under the Shire of Chapman Valley Town Planning Scheme No 1 (SoCV TPS).  The Industrial 
Investigation Zone has been divided into three separate areas, each with different permitted land 
uses and development controls, as follows: 

• Area A: General Industry (approximately 196 ha) will primarily provide for ancillary industries 
(such as manufacturing, fabrication and processing industries) which will not affect the locality 
through the emission of noise, odours, smoke or other waste, 

• Area B: Coastal (approximately 1002 ha) is intended to accommodate a potential site for a 
port, transport and service corridors, port related land uses and low key recreation activities. 
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• Area C: Strategic Industry (approximately 1135 ha) is under investigation for development of a 
strategic industrial estate, adjacent to a port facility.  The objective is to ensure that if 
development of strategic industry proceeds, it is contained within a strategic industrial core 
with appropriate buffer zones. 

The Proposal will be developed primarily within Area B.  However, some of the rail handling facilities 
and supporting infrastructure will be located within Area C Strategic Industry.  The remainder of the 
OIE will be developed by the government and/or other industries at a later stage. 

A significant industry buffer (approximately 4072 ha) has also been acquired by LandCorp and is 
designated as a Special Control Area under the SoCV TPS.   

The Zones have been proclaimed under the SoCV TPS No. 1.  No zoning amendments to regional or 
town planning schemes are required.   

On 20 March 2009 the State of Western Australia and OPR entered into a State Development 
Agreement (SDA).  This SDA provided OPR exclusive rights to build the Oakajee Port and a northern 
railway line. 

Proposal Overview 

The Approved Port and the facilities covered in this Proposal are located at Oakajee, approximately 
24 km north of Geraldton, to the south of the Oakajee River mouth and to the north of the Buller 
River mouth, in the Mid-West of Western Australia (refer to Figure ES.1). 

The objective of the Proposal is to develop an integrated world-class iron ore receiving, handling and 
exporting facility for the State of Western Australia, including those components outlined in Table ES 
1. 

The Approved Port facility is financially supported by both the State and Federal Governments.  The 
Minister for State Development is the proponent of the Approved Port which will be constructed by 
OPR. 

The interface between the Proposal and the Approved Port are presented in Figure ES.2. 

Benefits of the Proposal 

The existing port at Geraldton has limited capacity to accommodate expanding iron-ore miners.  In 
addition, due to depth limitations, the port can only partially load Panamax-class vessels.  Further 
expansion of Geraldton Port is inhibited by the Port’s location in the town of Geraldton.   

The proposed Oakajee Port development (incorporating the Approved Port and this proposal) will 
provide an iron ore receiving, handling and exporting facility within the Mid-West region. 

Oakajee was planned by the Government of Western Australia to mitigate environmental and 
community impacts, including dust and noise emissions and heavy vehicle traffic, associated with 
bulk-commodity exports near the population centre of Geraldton. 

The Proposal will result in financial and social benefits throughout the region through increases in 
employment opportunities, infrastructure development in more suitable locations and a flow-on 
effect to the non-mining sectors.  Geraldton is currently benefiting from the re-development of the 
town following removal of rail components of the port facilities from the town centre. 
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Table ES 1 – Key characteristics of the Proposal 

Non-spatial elements Description 

Project Life In excess of 50 years.  

Desalination Plant  Rated to treat a peak capacity of 14 ML/day - approximately 5GL per annum.  

Transport of Product Rail to Port, Port to Rail. 

Power Station 30MW per annum gas fired power station with 2MW diesel back-up.  

Hours of operation 24 hours a day, 7 days a week, 365 days a year. 

Port throughput 45 Mtpa of iron ore product, including hematite (lump and fines) and 
magnetite and hematite concentrate. 

Spatial elements Description Footprint 

Total area of disturbance Up to 365 ha within the Proposal area as described by 
Figure ES.2 and Figure ES.3. up to 365 ha 

Total Area of native 
vegetation clearing 

This area is included within total area of disturbance 
above.  up to 222 ha 

Rail facilities Rail formation and alignment, rail yard and service 
maintenance workshops. 

approx. 110 ha 

Iron ore stockpiles and 
materials handling 

Including rail inside port zone, lump rescreening plant, 
stackers, reclaimers, stockyard, ship loader, and other 
ancillary facilities. 

approx. 70 ha 

Utilities and other 
infrastructure 

Other utilities including power, water storage, construction 
roads, laydown areas, laboratories and administration 
facilities. 

approx. 2 ha 

Port heavy haulage access 
roads 

A northern and a southern access road are proposed.  

Note that the proposed area of vegetation clearing is 
approximate and will be subject to change.  The area will 
be dependent on further planning and engineering for 
these roads which will endeavour to minimise vegetation 
clearing.  Refer to Section 4.2.4.4 for more information on 
this planning process. 

approx 40 ha 

Dredge Spoil Area Location for land-based dredge spoil disposal approved 
under Statement 469. 

approx. 4 ha 

Desalination This facility is located within the area approved under 
Statement 469 (refer Figure 1.3) Not applicable 
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Environmental Assessment  

The Proposal was referred to the EPA in October 2009.  Based on the information in the referral 
document, it was determined that the likely environmental impacts associated with the Proposal are 
sufficient to warrant formal assessment under the Environmental Protection Act 1986 (EP Act).  On 9 
November 2009 the EPA advertised that the Proposal would be the subject of a PER level of 
assessment, including a four week public comment period.  No appeals were made to the level of 
assessment.The purpose of the document is to assist the EPA in assessing the environmental impacts 
of the Proposal under Section 40 of the EP Act.  Preparation of this document has been undertaken in 
accordance with the Environmental Scoping Document (OPR, 2010) as agreed with the EPA and 
according to the Guidelines for Preparing a Public Environmental Review / Environmental Review and 
Management Plan (EPA, 2009).   

OPR has commissioned a range of environmental investigations to identify key risks, which are 
discussed in the PER. Such assessments have included; flora and vegetation, terrestrial and 
subterranean fauna, surface and groundwater, noise, visual amenity, Aboriginal heritage and other 
social impacts. 

Environmental Factors  

Environmental factors relevant to the Proposal are considered to be: 
• flora and vegetation – the footprint is expected to require approximately 365 ha of ground 

disturbance, with approximately 61% (222 ha) of this area hosting native vegetation.  One 
Declared Rare Flora (DRF) and ten Priority Flora species have been recorded within the 
Oakajee Study Area. 

• fauna – four migratory species listed under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) have been recorded within the Study Area. An additional 
seven species listed under the EPBC Act, Wildlife Conservation Act 1950 (WC Act) and/or listed 
as Priority Fauna by the DEC are considered to have a high to moderate likelihood of occurring 
in the Study Area. 

• surface hydrology – the Proposal area is located on sandy soils with little surface run-off, 
between the Oakajee and Buller Rivers. 

• groundwater – the Proposal area is within the Gascoyne Groundwater Management Area, 
proclaimed under the Rights in Water and Irrigation Act 1914 (RIWI Act).   

• marine – potential water quality impacts in relation to the proposed desalination plant intake 
and discharge. 

• noise, light and vibration – the Proposal will generate noise, vibration and light emissions.  

• air quality – the Proposal will generate gaseous and dust emissions. 

• soil quality – including potential acid sulfate soil risk. 

• wastes – the Proposal will generate quarantine, industrial, hazardous, domestic and other 
wastes. 

• greenhouse gases – the Proposal will generate greenhouse gas emissions.  

• Aboriginal heritage – sites are known to exist in the Proposal area and there is the potential for 
additional unknown sites to occur. 

• visual amenity – site facilities will be visible from nearby vantage points; and 

• other social and economic factors – including nuisance issues, public risk and proposal 
benefits. 
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Stakeholder Consultation 

OPR is committed to ongoing stakeholder and community engagement and recognises the 
importance of genuine stakeholder involvement in the identification of potential issues and 
concerns, as well as appropriate management of impacts. 

Community and stakeholder consultations in relation to the port development were commenced in 
2006 by Murchison Metals Ltd (MML) and continue to the present date with OPR. 

Key stakeholders identified early in the planning phase of the Proposal include: 
• Local government authorities; 

• State and Commonwealth government agencies; 

• Local communities; 

• Traditional owners; and 

• Interested groups and organisations. 

Key themes from community and stakeholder consultations relating to environmental impacts have 
been: 

• Coastal processes – which relate to the Approved Port; 

• Loss of coastal vegetation; 

• Loss of recreational opportunities – largely covered by Approved Port; 

• Emissions – dust, noise, light, greenhouse gases, desalination brine; 

• Contamination incidents; 

• Marine impacts – the Proposal impacts confined to the desalination plant outfall; 

• Visual amenity; 

• Utility supply – power and water; 

• Aboriginal heritage;  

• Sustainability; 

• Traffic impacts; and 

• Community engagement. 

The above stakeholder issues have been addressed in this PER. 

OPR will continue to engage with stakeholders identified in this PER, including regulatory authorities, 
throughout the construction and operational phases of the Proposal, on a range of social and 
environmental issues.  OPR is currently rolling out a Community Stakeholder Engagement Plan to 
ensure future communication and consultation with key stakeholders is maintained through a range 
of mechanisms. 

Environmental Management 

The scope of the environmental impact assessment and consideration of social issues has been 
defined following consultation with key stakeholders and agreed with the EPA through the 
environmental scoping process. The scope of investigations has required a range of specialist studies, 
the results of which are included in this document.  The full reports of the key studies are included as 
appendices to this PER. 
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Table ES 2 summarises the environmental impact assessment, and identifies environmental 
management and mitigation measures to reduce environmental impacts. 
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Table ES 2 – Environmental factors relevant to the assessment of the Proposal 

Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

BIOPHYSICAL      

Vegetation and 
Flora 

Maintain the abundance, 
biodiversity, geographic distribution 
and productivity of flora at species 
and ecosystem levels through the 
avoidance of adverse impacts and 
improvement of knowledge. 

Flora and vegetation of the Geraldton Sandplains 
bioregion.  
No DRF or TECs known from within the Study Area.   
Priority Flora species and restricted communities 
have been recorded in the Study Area surrounding 
the Proposal.  
Vegetation Communities 
The Study Area contains  
• Seven Beard vegetation units (Ecologia, 2010a).   
• The current extent of these vegetation units 

ranges from 17.0% to 86.7% of their pre-European 
extent in Western Australia.  

• Five of the Beard units are highly or entirely 
confined to the Geraldton Sandplains bioregion 
and a sixth unit has over 50% of its extent in the 
Geraldton Sandplains bioregion. 

• 14 native vegetation sub-associations have been 
mapped by Ecologia (2010a) in the Study Area. 

• Of these vegetation sub-associations, 1, 2, 7, 8, 9 
and 10 appear to be relatively restricted within 
the GRFVS area (WAPC, 2010). 

• The Oakajee coastal vegetation is locally 
significant given no coastal conservation reserves.  
Nevertheless, the Greenough vegetation system is 
characterised by a coastal limestone belt 
extending from Kalbarri to Dongara with 
considerable areas of what appears to be similar 
stands of coastal vegetation for this length to the 
north and south of the GRFVS area. 

Threatened Flora: 
On-ground surveys have recorded 15 conservation 
significant flora species within the Study Area, 
including: 
• 11 Priority Flora species (recorded by Ecologia, 

2010a); and 
• 4 additional Priority Flora species recorded by 

others. 

Vegetation Clearing 
• The most significant potential impact identified is 

the direct impact of clearing of native vegetation 
for construction of the Proposal. 

• Approximately 365ha of ground will be disturbed, 
with approximately 61% (up to 222ha) hosting 
native vegetation. 

• Spread of weeds, particularly from construction 
and maintenance activities 

• Indirect impacts through possible increases in the 
frequency of fire. 

• Increased risk of erosion and / or sedimentation 
impacting on vegetation. 

• Possible fragmentation of vegetation and flora 
populations, which may impact on population 
dynamics and increase edge effects. 

 

• Prepare and implement a Flora and Vegetation 
Management Plan / Conceptual Closure and 
Rehabilitation Management Plan 

• Implement a clearing control system to restrict the 
number and extent of cleared areas to the minimum 
needed for safe and efficient implementation of the 
Proposal.   

• All significant conservation locations will be avoided 
where possible 

• A Conservation Significant Flora Register will be 
maintained throughout project activities  

• Vegetation clearing is to occur within clearly defined 
boundaries, and the area will be kept the minimum 
required to safely perform the works 

• Prepare and implement a weed control program to 
minimise the spread of weeds into unaffected areas.  

• Prepare and implement an Emergency Management Plan 
to limit the risk of inadvertent fire ignition. 

• Implementation of measures to offset environmental 
loss.  Such measures may include  
o Additional regional flora and vegetation survey work 

will be undertaken to further define the distribution 
of Priority Flora species for species that include 
Melaleuca huttensis, Acanthocarpus parviflorus and 
Lasiopetalum oppositifolium and for the Juncus 
kraussii closed sedgeland;  

o Support of the Moresby Range Regional Strategy; and 
o Increase ecological linkages between the coast and 

Morsby ranges through investigation of opportunities 
to rehabilitate the Oakajee and Buller Rivers within 
the OIE; 

o Use of Melaleuca huttensis, Acanthocarpus parviflorus 
and Lasiopetalum oppositifolium species in 
rehabilitation works. 

• Final offset measures will be determined in consultation 
with the EPA and the DEC. Implementation of vegetation 
and flora management protocols outlined above under 
the OPR EMS, Port Construction and Operations 
Management Plans. 

Vegetation Communities 
• Approximately 222 ha of vegetation will be 

cleared which represents 3.7% of native 
vegetation within the GRFVS area and 13.5% 
of native vegetation within the local (Study) 
area.   

• The majority of the proposed cumulative 
clearing will occur across vegetation sub-
associations that are well represented within 
the region and sub-region.   

• In all cases, the proposed cumulative 
impacts do not result in the remaining 
extent in the Geraldton Sandplains Bioregion 
falling into a more critical category of 
conservation significance.   

• It is considered that the Proposal’s small 
area of vegetation clearing will not 
significantly reduce the current extent of 
Beard vegetation units 35, 359, and 413. 

Vegetation Sub-Association 2 - Juncus kraussii 
• The Proposal is predicted to reduce the sub-

association 2, Juncus kraussii closed 
sedgeland on swale, to 66% of its known 
extent within the Geraldton Sandplain 
Bioregion.    

• To better understand the regional 
significance of this sub-association, OPR will 
implement a regionally focused survey of 
coastal vegetation to the north of the 
Proposal area.   

• With access to freehold land in addition to 
the limited public lands surveyed along the 
coastal strip between Geraldton and 
Kalbarri, this additional survey will 
considerably extend the known extent of 
this sub-association within the Bioregion.   

• OPR will work with LandCorp, GPA and DSD 
in relation to the location of the southern 
access road and if practicable will ensure 
that this infrastructure is located away from 
this sub-association.   

Vegetation Sub-Association 8 - Grevillea - 
Melaleuca and other low shrubs over Borya 
sphaerocephala mats on laterite/sandstone 
• Approximately 30% of this vegetation sub-

association is expected to be disturbed by 
clearing in the Study Area.   

• OPR will implement a regionally focused 
survey within remnant vegetation beyond 
the Study Area.  It is anticipated that this 
survey will dramatically extend the known 
extent of this sub-association within the 
Geraldton Sandplain Bioregion.   
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Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

• Within the Proposal area, OPR will 
endeavour to implement its activities such 
that impacts to this sub-association are 
minimized as much as practicable.   

• In terms of managing indirect impacts from 
the Proposal, during the final and more 
detailed phases of engineering OPR will 
investigate options to ensure that potential 
indirect impacts are appropriately managed. 

Threatened Flora: 
• No vegetation communities listed under the 

EPBC Act, or listed as TECs or PECs will be 
disturbed. 

• No species of DRF will be disturbed. 

Fauna Maintain the abundance, 
biodiversity, geographic distribution 
and productivity of fauna at species 
and ecosystem levels through the 
avoidance of adverse impacts and 
improvement of knowledge. 

Fauna habitat in the Geraldton Sandplains bioregion. 
Seven significant fauna species observed within the 
Study Area (Ecologia, 2010b) including: 
• 4 EPBC Act listed Migratory bird species:  

o White-bellied Sea-eagle (Haliaeetus 
leucogaster),  

o Fork-tailed Swift (Apus pacificus),  
o Rainbow Bee-eater (Merops ornatus), and  
o Eastern Osprey (Pandion cristatus) ;  and 

• 3 DEC Priority 4 species.  
o Australian Bustard (Ardeotis australis) 
o Lined Skink (Lerista lineata)  
o White-browed Babbler (Western Wheatbelt 

subspecies) (Pomatostomus superciliosus 
ashbyi 

• Potential significant fauna not recorded in the 
Study Area, but considered to have a high to 
moderate likelihood of utilising the Study Area: 
o Carnaby’s Black-Cockatoo (Calyptorhynchus 

latirostris) (EPBC Endangered, WC Act 
Schedule 1) - 

o Eastern Great Egret (Ardea modesta) (EPBC 
Migratory) – 

o Peregrine Falcon (Falco peregrinus) (WC Act 
Schedule 4) –  

o Lined Skink (Lerista lineata) (DEC Priority 3) 
• Four Short Range Endemic (SRE) species recorded 

in the Study Area – three of which have been 
recorded during regional surveys. 

• An additional three possible SRE species and six 
species of indeterminate SRE species also 
recorded within Study Area. 

• Three stygofauna taxa of indeterminate SRE status 
also recorded in the Study Area. 

Fauna Habitat: 
• The most significant potential impact identified is 

the direct impact of clearing of habitat for 
construction of the Proposal.  Approximately 
365ha of ground will be disturbed, with 
approximately 61% (up to 222ha) hosting native 
vegetation.  

• Habitat contraction / fragmentation 
Fauna 
• Direct mortalities from activities associated with 

construction and operations, such as vehicle & 
plant movements.  

• Incidental fauna impacts via vehicle strike. 
• Potential increase in feral animal activity leading 

to increased fauna deaths. 
• Indirect impacts through possible increases in 

the frequency of fire. 
• Potential indirect impacts via noise, light spill 

and vibration. 
• Potential uncontrolled or unintentional fire 

Potential impacts on stygofauna through 
groundwater contamination. 

• The extent of clearing required for construction and 
operation activities will be minimised as much as 
practicable. 

• Minimise the length of open trench at any one time.   
• Inspect trenches and excavations outside of construction 

envelopes regularly and promptly remove any trapped 
animals. 

• No domestic animals or pets will be permitted on site. 
• Feral animal control strategies will be developed and 

implemented consistent with regional and local feral 
animal control initiatives. 

• Ensure that DRF, TECs or Federally Protected Species or 
their habitat beyond the disturbance areas described 
within the PER are not disturbed.  Should these species 
be found during construction in locations where impacts 
are unavoidable, OPR will seek Ministerial permission to 
disturb.     

• Prepare and implement a monitoring programme for the 
Short Range Endemic burrowing spiders and provide 
results to DEC. 

• Implementation of fauna and habitat protocols outlined 
above under the OPR EMS, Port Construction and 
Operations Management Plans 

• Implement additional further surveys, relating to SRE 
species only currently recorded in the Study Area. 

Fauna Habitat 
• Approximately 222 ha of potential fauna 

habitat will be cleared. 
• Identified significant fauna habitats are well 

represented within the GRFVS Study Area, 
with impacts comprising less than 1% to 
approximately 5% of their known extent 
within the GRFVS Study Area.   

• OPR has identified management actions that 
will aim to increase habitat for significant 
species, through rehabilitation with local 
species and management of feral animals.   

Significant Vertebrate Fauna 
• No significant impacts to Migratory bird 

species, EPBC Act listed fauna or Wildlife 
Conservation Act Schedule species. 

• No significant impact to species with range 
extensions or identified to be endemic to 
the region. 

Significant Invertebrate fauna 
• No significant impacts to subterranean fauna 

are expected, populations are expected to 
be unchanged. 

• Unlikely to have a significant impact to range 
extension or endemic fauna species, SRE’s 
and subterranean fauna. 

• With respect to potential SRE species Aname 
sp. 1 – although the species is not expected 
to be restricted to the Proposal area, Aname 
sp. 1 is yet to be located in regional areas.  
Nevertheless, it is anticipated that further 
survey work to be carried out by OPR to the 
north of the Proposal will increase the 
known distribution of this species.   

• With respect to the three spider and one 
isopod species where SRE status could not 
be determined, none of these are associated 
with ‘island habitats’, or specialised areas 
and as such it is expected that they will be 
present in these various vegetation types 
located outside the impact area and the 
Proposal is unlikely to represent a threat. 
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Surface 
Hydrology 

Maintain the quantity of surface 
water so that existing and potential 
environmental values, including 
ecosystem function, are protected. 
To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

Development occurs on generally sandy terrain 
between the Oakajee and Buller Rivers with little 
runoff.  There are no other significant incised surface 
water features or watercourses visible within the 
Proposal area other than the Oakajee and Buller 
Rivers. 
The Proposal includes a northern access option which 
would involve crossing of the Oakajee River. 
The Proposal area is located in a coastal belt of 
limestone and sand dunes, which results in surface 
water generally infiltrating into the ground on the 
OIE.  
No surface water dependant vegetation communities 
are within the Proposal area. 

• Changes to the surface water runoff volume and 
quality in the environment downstream are 
expected to be minimal given the geology of the 
site will facilitate a rapid rate of surface water 
infiltration into the ground insitu. 

• Potential discharge of chemicals, including 
hydrocarbons. 

• Pooling of water, growth of invasive vegetation 
in low-lying areas is considered unlikely given 
the highly permeable nature of the soils. 

• Some local erosion from disturbed areas such as 
construction areas, stockpiles, laydown yards, 
borrow pits, access roads, other cleared areas, 
causing sedimentation in downstream areas. 

• No significant incised surface water features, 
such as the Oakajee and Buller Rivers are 
proposed to be significantly modified by the 
Proposal. 

• Where appropriate culverts will be implemented along 
rail and roads to ensure surface water flows are 
maintained.  

• Downstream areas to be protected by intercepting and 
directing runoff flows through a site storm water 
management system, which will include strategically, 
placed basins to allow for stormwater capture and 
infiltration. 

• Sedimentation in downstream areas (from disturbed 
areas, stockpiles, transport activities etc) will be 
managed through the site surface water management 
system. 

• Implementation of surface water management protocols 
under the OPR EMS, Port Construction and Operations 
Management Plans. 

• Standard controls for hydrocarbon and waste 
management to be implemented to minimise the risk of 
spills and contamination. 

• No significant impact on Oakajee or Buller 
Rivers is anticipated from this Proposal as 
any potential crossing will be designed to 
maintain surface water flows.  

• Proposed management of site surface and 
stormwater is expected to maintain the 
quantity of surface water so that existing 
and potential environmental values, 
including ecosystem function, are 
protected. 

• No significant change or degradation to 
surface water quality or native vegetation 
as a result of the Proposal are anticipated 
given the geology of the site results in a 
rapid rate of surface water infiltration.   

• Minor localised erosion impacts may occur 
in some areas around construction areas 
and local roads, but will be minimised by 
the use of standard stormwater controls 
(culverts, sumps, bunds etc). 

• Minimal risk of contamination of surface 
water as standard hydrocarbon and waste 
management controls are implemented. 

Groundwater  Maintain the quantity and quality of 
groundwater so that existing and 
potential environmental values, 
including ecosystem function, are 
protected. 
To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

Proposal occurs within the Gascoyne Groundwater 
Management Area proclaimed under the Rights in 
Water and Irrigation Act 1914. 
Insufficient groundwater is present for Project 
purposes. 

• No groundwater abstraction will be required for 
the Proposal; as such no direct impacts to 
groundwater are expected. 

• Indirect impacts on groundwater quality have 
the potential to result from waste and 
hydrocarbon handling, storage, transport and 
disposal. 

• Detailed design will ensure that potentially contaminated 
wastes are minimised and contained away from the 
natural environment. 

• Implementation of groundwater management protocols 
under the OPR EMS, Port Construction and Operations 
Management Plans. 

• No groundwater abstraction will occur in 
the Study area so the quantity of water 
should not be affected.   

• Risks of groundwater contamination 
minimized by the implementation of 
standard controls for hydrocarbon storage. 

Marine To maintain the integrity, ecological 
functions and environmental values 
of the seabed and the coast. 
To ensure that emissions do not 
adversely affect environment values 
or the health, welfare and amenity 
of people and land uses by meeting 
statutory requirements and 
acceptable standards. 
 
 

Benthic Primary Producer Habitat (BPPH) exists in 
proximity to the Approved Port. 
The coastal environment is high energy and has 
considerable spatial and temporal variation in water 
quality. 

• Release of wastewater (brine discharge) to the 
Indian Ocean from a 14 ML/day (5GL/annum) 
desalination plant. 

• Potential water quality (salinity, dissolved oxygen 
and temperature) impacts from brine discharge. 

• Release of contaminates resulting from storage 
and handling of hydrocarbons and wastes. 

• The desalination diffusers will be located and designed to 
ensure sufficient mixing to meet ANZECC and ARMCANZ 
2000 National Water Quality Management Strategy 80% 
species protection guideline levels. 

• A diffuser will be used to reach a minimum initial dilution 
of 30:1 within 30 m of the return-water discharge.   

• A Desalination Discharge Environmental Management 
Plan which includes monitoring and management 
program for the desalination brine discharge will be 
developed, which will detail: 
o detail methods for the collection of physico-chemical 

water quality data within the LEPA and HEPA adjacent 
to the brine discharge,  

o monitoring of the receiving environment and  
o define the trigger level exceedences.   

• The program will capture seasonal variability including 
calm and stormy conditions and periods of significant 
river flow.   

• Far-field modelling of brine discharge will be 
incorporated into the existing Oakajee hydrodynamic 
model developed for the Approved Port, prior to 
construction and will assist in finalising the design and 

• The relatively small volume of desalination 
brine will be discharged into a high energy 
wave environment.   

• The design and management strategies will 
ensure that no significant impacts to the 
marine water occur beyond the 50 metre 
LEPA surrounding the diffuser. 

• Impacts to benthic Primary Producer will be 
constrained to areas approved by 
Ministerial Statement 469. 

• Risks of contamination to the marine 
environment will be minimized by the 
implementation of standard controls for 
hydrocarbon storage and use. 
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monitoring program. 
• A model verification study of the behaviour and 

dispersion of the plume will be completed within first 12 
months after commencement of discharge. 

POLLUTION 

Noise and 
Vibration  

To protect the amenity of nearby 
residents from noise impacts 
resulting from activities associated 
with the Proposal by ensuring that 
noise levels meet statutory 
requirements and acceptable 
standards. 
 

The Proposal Area is zoned for industrial purposes. 
The Proposal Area has historically, and is currently, 
utilised for agricultural and recreational purposes.  
The closest noise sensitive premises to the Proposal 
are: 
• Camping grounds at Coronation Beach 

approximately 4 km to the north of the Proposal. 
• Drumonds Cove and Park Falls residential areas 

are approximately 6 km to the south and south-
east of the Proposal’s stockyards. 

• Buller residences located approximately 4 km to 
the south east of the Proposal. 

General 
• Noise will be generated by operating plant and 

machinery during both the construction and 
operational phases of the Proposal.   

Construction  
• Potential for car dumper construction to require 

piling activities which could generate significant 
noise. 

• Piling also has a potential to generate some 
vibration. 

Operations  
• Operations will occur 24 hours a day, seven days 

a week, and 365 days per year.   

• A significant industrial area and buffer has been 
established by Landcorp. 

• This buffer has been zoned within the Shire of Chapman 
Valley (SoCV) Town Planning Scheme (TPS) No. 1 to avoid 
impacts to sensitive community receptors. 

• Implementation of noise and vibration management 
protocols under the OPR EMS, Construction and 
Operations Management Plans. 

• Implement a noise monitoring program during both 
construction and operational phases of the Proposal. 

 

• Given the significant buffer allowed for the 
OIE, and the distance between the port 
operations and construction activities and 
sensitive receptors no significant noise or 
vibration impacts are anticipated. 

Air Quality To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

The Proposal area is zoned for industrial purposes, 
with a significant industry buffer secured by the 
Government and zoned in the Shire of Chapman 
Valley Town Planning Scheme No. 1.   
The main air quality factor relevant to the Proposal is 
dust.  The main contributor to ambient dust 
concentrations in the area is likely to be wind erosion 
from local sand dunes and areas exposed by land 
clearing and pastoral activities. The Geraldton area is 
known for its windy conditions with wind speeds 
greater than 20 km/h for more than 20% of 3pm 
observations throughout the year.  In summer 
months winds exceed 20 km/h for more than 30% of 
3pm observations. 
Ambient dust levels, particulate matter (PM) with an 
aerodynamic diameter of 10 microns and smaller 
(PM10), in the region are monitored in Geraldton by 
the DEC.  Statistics for the 2007/2008 year are 
presented in Table 7-21.  These data indicate summer 
and autumn are the times of year when the Geraldton 
region has its highest dust concentration, at times 
exceeding the NEPM criteria. 
 

Construction  
• Dust will be generated by earthworks during 

construction phase, via stripping and from 
stockpiling of topsoil, cut and fill works and from 
haulage activities. 

Operation 
• Dust will be generated from ore handling 

activities including ship loading, conveying, train 
unloading and stockpiling. 

• Ore stockpiles will provide the most significant 
source of operational dust emissions. 

• Other air emissions (including nitrogen oxides 
and sulphur dioxide) will be generated from a 
potential gas (with diesel back up) power plant. 

• A significant industry buffer has been set aside by 
Landcorp and zoned in the SoCV TPS No. 1. 

Construction 
• The extent of clearing for construction activities is to be 

minimised with progressive rehabilitation of disturbed 
areas, outside operational requirements, undertaken 
where practicable 

• Construction (and Operational) dust mitigation controls 
will include: 
o progressive and staged clearing of vegetation to limit 

the number of open areas 
o restrict vehicle movements to designated access 

tracks, where practicable 
o revegetate cleared areas no longer being used 
o treat road surfaces 
o utilise water sprays 
o use chemical polymers to stabilise surfaces 
o set and enforce vehicle speed limits 
o incident reporting and rectification system 
o continuous improvement 

Operation 

• Prepare and implement an Air Quality Management 
Plan that includes objectives, targets, and detailed 
management actions to minimise dust emissions at 
source, monitoring, incident management, and 
contingency measures and that is based on continuous 
improvement principles. 

• Include designated product moisture content limits in 
contracts for ore being delivered to levels appropriate 
for dust management and maintain product moisture at 
or above Dust Extinction Moisture (DEM) levels in 

• Existing dust levels at the Oakajee site are 
relatively high with recorded background 
levels shown to exceed the NEPM PM10 
standard eight times between July 2007 and 
June 2008.  

• Dust emissions were modelled using 
meteorology from the same period, and 
predicts that as a result of the operation of 
the Proposal, the NEPM standard is expected 
to be exceeded on only one additional day 
per year at the northern boundary of the OIE 
and at Coronation Beach.   

• There is no exceedance of the Kwinana EPP 
Area C criterion predicted, which relates to 
locations outside of the OIE. 

• OPR will further refine its understanding of 
dust emissions from the Proposal by 
conducting further product testing and by 
collecting magnetite emission data.  The 
information will prove useful to improving 
the model, however, the current model is 
expected to contain sufficient data for the 
PER assessment.  Further improvements to 
the model will occur as part of the licence 
application process under Part V of the EP 
Act. 

• Emissions to atmosphere from the power 
station are unlikely to result in ground level 
concentrations of NOx or SO2 exceeding 14% 
of any recognized standard. 
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stockpiles and throughout handling processes. 

• Fugitive emissions from stockpile wind erosion are to be 
controlled by measures that include; stockyard water 
cannons; use of chemical polymers (or other 
appropriate sealants) on selected stockpiles; dust 
monitoring to provide real time feedback and when 
dust levels are too high implement dust abatement 
strategies (additional water cannons, water trucks); 
cleanup of spillage; avoidance or minimisation of dead 
stockpile; conveyor belt cleaning systems.  

• Wind break plates (shields) installed at regular intervals 
along conveyor line. 

• Design and operate transfer stations so that fugitive 
emissions are controlled by the application of the 
following control measures; water application; air 
extraction (wet or dry scrubbers); positive or negative 
pressure; baghouse or fogging system; full enclosure, 
incident reporting and follow up system. 

• Fugitive emissions from shiploading are to be controlled 
by measures that include; minimise drop height; all 
outgoing ore at correct DEM; dust monitoring to 
provide real time feedback and when dust levels are too 
high implement dust abatement strategies (reduce 
loading rate, additional water sprays, etc); enclosing 
transfer points. 

• Dust monitoring to provide real time feedback, and 
ensure controls are implemented prior to dust 
becoming an issue. 

Soil Quality – 
Acid Sulfate Soil 

To ensure that emissions do not 
adversely affect environment values 
or the health, welfare and amenity 
of people and land uses by meeting 
statutory requirements and 
acceptable standards. 
To maintain the integrity, ecological 
functions and environmental values 
of the soil and landform. 

The Proposal lies on the coastal belt of limestone and 
sand dunes which extend along the coast north and 
south of Geraldton.  The coastal limestone belt forms 
hills up to 130 m high and extends up to 8 km inland. 
The overlying podsolides sand may contain some 
acidity; however the underlying limestone and dune 
sands have a neutralizing capacity, therefore, the site 
has low potential for acid sulfate soils. 

Approximately 365ha of ground will be disturbed for 
the Proposal. 
Other impacts could include: 
• Changes in soil chemistry, including very low 

potential for generation of Acid Sulphate Soils 
(ASS); 

• Increased soil erosion; 
• Alteration of soil structure. 

• Implementation of acid sulphate soil management 
protocols under the Acid Sulphate Soils Management 
Plan. 

• Implementation of chemical and hydrocarbon storage, 
handling and management protocols under the 
Hazardous Materials and Contamination Management 
Plan. 

• Preservation of topsoil from key areas to enable 
rehabilitation. 

• Mulches and other soil stabilisation techniques will be 
used on exposed areas where practicable. 

• Implementation of the OPR EMS, Port Construction and 
Operations Management Plans. 

ASS soils are unlikely to be disturbed as a result 
of the Proposal.   
 

Wastes To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

The Proposal Area has historically, and is currently, 
utilised for agricultural purposes.  
No significant wastes are generated on site at 
present. No waste facilities exist on the site. 

The construction and operation of the Proposal will 
generate the following types of wastes: 
• general domestic and office refuse;  
• biological wastes (e.g. sewage); 
• hazardous wastes (e.g. oils, grease, lubricants); 
• industrial wastes (e.g. tyres, packaging, 

infrastructure and machinery components); 
• quarantine waste; and 
• hyper-saline waste water from the desalination 

plant (refer to Marine section above). 
The Proposal does not involve the storage or 
handling of large volumes of hazardous wastes.  
Waste production during both the construction and 
operational phases will be no different to similar 

• Inert and putrescible waste will be disposed of at 
licenced or registered landfills created along the rail 
route where distance to existing Shire landfill facilities is 
prohibitive.  

• Prepare and implement a Waste Management Plan 
based on the hierarchy of waste minimisation. 

• Hazardous wastes will be stored and transported in 
accordance with relevant legislation to ensure that there 
is no discharge to the environment. 

• Hydrocarbons will be transported, stored and used in 
accordance with industry best practice to reduce the risk 
of spillage to the environment. 

• Hydrocarbon spills will be reported as incidents and 
responded to immediately.  Spill kits will be kept in 
designated positions to allow swift response.  Any 

• The waste or hazardous material issues are 
similar to those faced and managed by many 
other remote operations in WA.  The 
quantities of waste expected to be 
generated are not significant. 

• Application of industry best practice 
preventative controls such as risk 
assessment and the application of storage 
and handling standards, incident reporting 
and remedial capacity are expected to 
reduce contamination risks to the 
environment to a level that is insignificant.   

• Current legislative controls are expected to 
ensure that waste and hazardous materials 
are managed to avoid significant impacts to 
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construction sites and operational port facilities 
located elsewhere in WA. 
 

contaminated soil or used clean up equipment will be 
taken to a licensed facility.   

• Hazardous material handling, storage and spill response 
will occur in accordance with Dangerous Goods Licences 
issued under the Dangerous Goods Safety Act 2004 and 
Australian Standards. 

• Prepare and implement a Hazardous Materials and 
Contamination Management Plan to document in detail 
how chemicals, hydrocarbons and hazardous goods or 
waste will be managed.  This plan will ensure compliance 
with the Contaminated Sites Act 2003. 

the environment.   

Greenhouse Gas 
(GHG) Emissions 

To minimise emissions to levels as 
low as practicable on an on-going 
basis and consider offsets to further 
reduce cumulative emissions. 

• Greenhouse Gas (GHG) emissions from the Mid-
West are currently minor. 

• Majority of iron ore in the Mid-West currently 
being transported by road. 

• No industries that are required to report under the 
NGER Act are currently located within the Proposal 
area. 

 

The Proposal will generate GHG emissions through 
the construction (including via clearing of remnant 
vegetation) and operational phases (mainly from the 
proposed power plant).   
The Proposal will generate GHG emissions through 
construction and operational phases. 
Estimates: 

• Clearing = 34,830 t CO2-e (based on clearing of 
220ha of remnant vegetation and 90ha of 
pastoral lands) 

• Operational (power generation) approximately 
133,300 t CO2-e/annum (based on a gas powered 
facility of 30MW capacity). 

• Represents approximately 0.023% of total 
national emissions in 2008 (approximately 
576,158 Gg). 

The operational GHG emission estimates for the 
proposed power station indicates that OPR will need 
to register under the NGER Act and report emissions. 

• Energy use monitoring will be undertaken monthly and 
results reported to OPR Management. 

• OPR will identify and comply with all energy usage and 
greenhouse gas reporting requirements, and any future 
Commonwealth greenhouse gas legislation. 

• Construction and operations will be conducted with 
efficiency of energy use as a guiding principal to reduce 
unnecessary GHG emissions 

• Report greenhouse gas emissions in accordance with 
NGERS 

• Participate in the Commonwealth Carbon Pollution 
Reduction Scheme as required 

• Benchmark greenhouse emissions targets for each major 
phase of the Proposal against best practice. 

• Conduct annual energy audits of operations 
• Implementation of energy / fuel management protocols 

under the OPR EMS, Port Construction and Operations 
Management Plans. 

• The proposal is not expected to make a 
significant contribution to Australia’s annual 
GHG emissions (0.02% of Australia’s annual 
GHG emissions will be generated). 

• The proposal will increase the GHG efficiency 
of Mid-West mines hauling ore to port along 
the Proposal. 

• Reporting under the NGER Act will be 
required. 

• OPR is expected to participate in the 
proposed Carbon Pollution Reduction 
Scheme. 

SOCIAL SURROUNDS 

Aboriginal 
Heritage 

To ensure that changes to the 
biophysical environment do not 
adversely affect historical and 
cultural associations and comply 
with relevant heritage legislation. 

As at December 2009, there were 42 sites within the 
vicinity of the Proposal that have been registered 
with the Department of Indigenous Affairs under the 
WA Aboriginal Heritage Act 1972.  These include the 
Oakajee and Buller Rivers, which are known to have 
mythological associations to local Aboriginal people.     

The Proposal Area is within the boundaries of the 
Naaguja, Amangu and Mullewa Wadjari native title 
claims.  

The Proposal has the potential to impact upon sites 
of Aboriginal cultural and heritage significance - 
either known (registered) or unknown neither 
directly (through physical disturbance e.g. 
vegetation clearing, top soil relocation and 
construction of infrastructure) or indirectly by 
altering the quality of the environment where the 
heritage site is located (e.g. dust or changed surface 
water flows).  

• OPR will avoid Aboriginal sites wherever practicable.  
Where it is not practicable to do so, OPR will consult 
with each of the native title claim groups in relation to 
the mitigation and salvage of any affected Aboriginal 
sites and seek the consent of the Minister for 
Indigenous Affairs pursuant to Section 18 of the 
Aboriginal Heritage Act 1972. 

• OPR has agreed processes in place with each of the 
Native Title claim groups affected by the Proposal to 
facilitate the identification of unregistered Aboriginal 
sites and Aboriginal heritage surveys will be 
progressively conducted over the Proposal area prior to 
commencement of construction. 

• OPR has in place Heritage Protocols with Native Title 
groups. The implementation of these protocols will be 
via an Aboriginal Heritage Management Plan which 
includes: 
o Protection of sites in situ. 
o Consultation and Section 18 processes, if required, for 

those sites that cannot be avoided. 
o Earthworks management – including the use of 

monitors. 
o Salvage and storage management. 

• OPR will also implement procedures (as identified in the 

• OPR acknowledge that the Proposal has 
aspects that have the potential to disturb 
sites of significance, either directly (through 
physical disturbance of sites) or indirectly by 
altering the quality of the environment where 
the heritage site is located (e.g. through 
changed surface water flows, dust, etc.). 

• Where practicable, significant heritage sites 
will be avoided.   

• Ongoing consultation and indigenous 
participation in heritage survey work will 
assist OPR to ensure that impacts are 
acceptable. 

• With the implementation of management 
measures, the risk of inadvertent disturbance 
of sites is minimised and any unavoidable 
disturbance is authorised under the 
Aboriginal Heritage Act 1972. 
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Heritage Protocol) for the identification and management 
of any additional sites located during the construction 
phase of the Proposal. 

• OPR intends to negotiate Comprehensive Agreements 
with each of the registered Native Title Claimant Groups.  
Such agreements would outline opportunities for 
Indigenous involvement e.g. employment, training and 
contracting arrangements. 

European 
Heritage 

To ensure that changes to the 
biophysical environment do not 
adversely affect historical and 
cultural associations and comply 
with relevant heritage legislation. 

There are several sites of European heritage located 
within the OIE Industry Buffer: 

• White Peak Quarry 
• White Peak townsite 
• Lime Kiln 1 
• Lime Kiln 2 
• Chinaman’s House 
• Cottage 

The Proposal will not impact on any known sites of 
European heritage significance, although there is 
potential to impact on previously unrecorded 
artifacts. 

• Determine the nature, extent and significance of sites 
within the potential disturbance envelope. 

• Establish cultural heritage database with GIS records of 
non-indigenous heritage site locations within the 
Proposal Area. 

• Implement the OPR ground disturbance permitting 
procedure incorporating checks on heritage sites and 
exclusion zones. 

• If appropriate, mark and signpost sites to reduce the 
likelihood of inadvertent damage. 

• No significant impact relating to sites 
European heritage significance is 
anticipated. 

• OPR will comply with the Heritage of 
Western Australia Act 1990.  

 

Visual Amenity To ensure that aesthetic values are 
considered and measures are 
adopted to reduce visual impacts on 
the landscape as low as reasonably 
practicable. 

To avoid or manage potential 
impacts from light overspill and 
comply with acceptable standards. 

The existing environment provides a coastal vista, 
with agricultural views on the plateau.  

The Proposal is approximately 6 km north of the 
nearest coastal community being Drummonds Cove, 
and 24 km north of Geraldton. 

The Proposal infrastructure will be located adjacent 
to the OIE, which includes a significant buffer area.  
The stockyard will be constructed on the low lying 
dunal swale, with the nearest view sheds from the 
proposed Moresby Range Regional Park and 
Drummonds Beach. 

Light from the project will be required so that 
operations can run 24 hours a day. However it is 
expected that the light spill to be almost zero given 
the undulating topography of the area and the 
distances to the nearest residential community 
(Drummonds Cove).  

• OPR will undertake vegetation screening and 
rehabilitation using local provenance species of 
disturbed areas to minimise the effect of infrastructure. 

• Visual dust monitoring of construction and operations 
areas will be undertaken and if required control 
measures will be implemented.  

• Visual amenity from sensitive viewsheds will be 
considered in the design of the Proposal eg. stockyard 
will be constructed low in the landscape on dunal 
swales. 

• Lighting will be designed and placed to reduce intrusion 
where practicable in accordance with AS4282-1997: 
Control of the Obtrusive Effects of Outdoor Lighting. 

• The majority of infrastructure elements 
relating to the Proposal have limited visual 
impact from the surrounding area, given it 
will be located low in the landscape.  The 
visual assessment modelling suggests visual 
impact will not be significant, with largely 
only the breakwater of the Approved 
Project able to be viewed from the 
Moresby Ranges, Drummonds Cove and 
Geraldton.   

• Lighting will be designed to minimise light 
spill.  Light spill is expected to have 
negligible impact on sensitive uses given 
the distance and topography between the 
infrastructure and both recreational and 
residential areas. 

• Aesthetic values have been considered, and 
measures will be in place to reduce visual 
impacts on the landscape to as low as 
reasonably practicable. 

Other social and 
economic 

To ensure that existing and planned 
recreational uses are not 
compromised over the extent of the 
region. 
To ensure that risk from the 
proposal is as low as reasonably 
achievable and complies with 
acceptable standards and EPA 
criteria.  
To ensure that existing and planned 
recreational uses are not 
compromised over the extent of the 
region. 

 

The Proposal is 24km to the north of the City of 
Geraldton, and within the vicinity of other smaller 
localities (eg. approximately 6km north of 
Drummonds Cove locality).   

A number of beaches in proximity to the Proposal, 
including Coronation Beach are used by the local and 
regional community for recreational purposes.   
Significant local support for Oakajee Port 
Development. 

The Proposal infrastructure will be located adjacent 
to the OIE, which includes a significant buffer area.  
The OIE and buffer has been zoned for these uses 
under the Shire of Chapman Valley (SoCV) Town 
Planning Scheme (TPS) No. 1. 

Potential impacts on recreational activities and risks 
to public safety. 

Approved Port facility and zoning already restricts 
access to the Proposal Area and requires 
implementation of recreational and public risk 
controls. 

Other positive impacts – including increased 
employment, economic activity and community 
development activities. 

• Compliance with the requirements within TPS No. 1. 
• Compliance with the Recreation, Fishing and Access 

Management Plan (RFAMP) required by MS 469. 
• Develop and implement workforce induction program 

that includes this following components are included: 
o Providing a map of the marine environment around 

the Proposal describing no take zones, identification 
of conservations areas, and status of marine 
management areas. 

o Providing a map of the terrestrial environment 
including visitor locations, access tracks and any 
prohibited areas. 

o Providing guidance on appropriate behaviour at 
visitor nodes and advice regarding minimisation of 
impacts. 

o advising of appropriate behaviours around local fauna 
and flora with a focus on conservation significance 

• No significant impacts relating to noise, 
vibration, air quality, light or visual amenity  
from the Proposal are anticipated given the 
significant buffer allowed for the OIE, and 
the distance between the port operations 
and sensitive receptors. 

• On the basis of, the existing land use 
controls within SoCV TPS No. 1, conditions 
of MS 469, maritime safety controls 
relating to Ports, and legislated 
construction and operational requirements, 
it is considered that the Proposal is unlikely 
to have a significant adverse impact to the 
surrounding recreational and 
environmental factors.  Furthermore, these 
controls will also ensure that community 
risk is adequately managed. 
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Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

species. 
o advising of ‘good neighbour’ behaviours with regards 

to other land users including, tourists, the Geraldton 
community and adjacent land managers. 

• In accordance with access agreements and leases 
negotiated with the State, signage will be erected and 
maintained to alert members of the public to risks and 
hazards and exclude them from construction and 
operational areas. 

• Include Public Risk in Risk Assessment and Risk 
Management programmes  

• Public notices shall be communicated prior to any works 
taking place that may affect public access. 

• Additional management measures that will be 
implemented to protect the recreational and social 
values of the surrounding areas will involve the 
maintenance of a register of complaints relating to the 
implementation and operation of the Proposal. 

• Continued implementation of the OPR Stakeholder 
Consultation Strategy.  

• Public risks considered in engineering design and 
preliminary works (e.g. fencing planned to be installed 
to prevent access by the public to areas of high risk 
activities). 

• Nuisance issues such as noise, dust light, vibration 
largely resolved by Oakajee Industrial Estate buffer, 
however, OPR will implement further dust and noise 
and vibration management measures as identified in the 
OPR EMS, Port Construction and Operations 
Management Plans. 

• Implementation of Rehabilitation and Coastal 
Management and Recreation Strategies under the OPR 
EMS and Ports Operations Management Plan. 
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Environmental Management Framework 

An ISO 14001:2004 based Environmental Management System (EMS) will be finalised prior to 
commencement of construction of the Proposal. 

The OPR EMS will provide the over-arching structure by which the environmental management 
strategies and associated control measures will be managed. To consolidate the strategies and 
control measures, a series of environmental objectives and targets will be developed within the 
EMS aligned to the OPR Environmental Policy. To effectively address all potential environmental 
aspects and impacts, the OPR EMS will provide the fundamental tools of risk identification and 
control.  

To ensure the effective implementation and communication of environmental objectives, targets 
and commitments across the Proposal, the OPR EMS will implement procedures to integrate 
commitments within the procurement and construction phases. Routine audits of the system 
and a management review of process will ensure the adherence to procedures and commitments 
in the delivery of the Proposal. 

Specific environmental aspects of the construction and operation of the Proposal will be 
managed through the implementation of Environmental Management Plans (EMP), developed as 
part of the EMS.  These EMP’s will also include details of monitoring that will be undertaken, 
performance standards applied to the results and reporting requirements. The EMPs will be 
regularly reviewed and updated, in alignment with the ISO 14001:2004 continuous improvement 
approach. 

Critical environmental factors relevant to the Proposal will be incorporated into these EMP; 
including: 

• Aboriginal and Non-indigenous Cultural Heritage 

• Acid Sulphate Soils 

• Air Quality 

• Flora and Fauna 

• Hazardous Materials and Contamination 

• Marine – water quality 

• Noise and Vibration 

• Recreational Access 

• Surface Water and Groundwater 

• Sustainable Resource Management – covering waste, power and water 
management. 

A Safety Management System will be developed separately and aligned to the EMS framework. 
The OPR Incident Management System will be developed within the Safety Management System 
with procedures within the EMS instructing environmental teams and construction managers on 
managing environmental incidents via the Incident Management System. In addition, Emergency 
Response Procedures and Training, Competency and Awareness will be managed via the Safety 
Management System with procedures outlined within the EMS. 
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Summary and Conclusions 
The Proposal will involve the clearing of approximately 222 ha of vegetation in the Proposal area.  
This represents 13.5% of native vegetation within the local (Study) area and 3.7% of native 
vegetation within the GRFVS area.  The majority of the proposed cumulative clearing will occur 
across vegetation units that are well represented within the region and sub-region.  In all cases, 
the proposed cumulative impacts do not result in the remaining extent in the Geraldton 
Sandplains Bioregion falling into a more critical category of conservation significance.  It is 
considered that the Proposal’s small area of vegetation clearing will not significantly reduce the 
current extent of Beard vegetation units 35, 359, and 413. 

Ecologia described and mapped fourteen vegetation units (at the scale of 1:40,000), at the sub-
association level within the Study Area (Figure 5.10).  Of 14 sub-associations described locally, 
three of these are considered locally restricted.  Sub-association 14 consists of a mixture of 
Eucalyptus species planted during rehabilitation of a previously cleared area, which is not 
considered to be regionally significant.  The remaining two, sub-association 2 Juncus kraussii 
closed sedgeland on swale and sub-association 8 - Grevillea – Melaleuca, are discussed in detail 
below.    

In relation to sub-association 2 Juncus kraussii closed sedgeland on swale, the Proposal is 
predicted to reduce this sub-association within the Bioregion to 66% of its known extent.  To 
better understand the regional significance of this sub-association, OPR will implement a 
regionally focused survey of coastal vegetation to the north of the Proposal area.  With access to 
freehold land in addition to the limited public lands along the coastal strip between Geraldton 
and Kalbarri, this survey will considerably extend the known extent of this sub-association within 
the Geraldton Sandplain Bioregion.  Within the Proposal area, OPR will work with LandCorp, GPA 
and DSD in relation to the location of the southern access road and if practicable will ensure that 
this infrastructure is located away from this sub-association.   

With respect to sub-association 8 - Grevillea - Melaleuca and other low shrubs over Borya 
sphaerocephala mats on laterite/sandstone: approximately 30% of this vegetation sub-
association is expected to be disturbed by clearing in the Study Area.  OPR will implement a 
regionally focused survey within remnant vegetation beyond the Study Area.  It is anticipated 
that this survey will dramatically extend the known extent of this sub-association within the 
Geraldton Sandplain Bioregion.  Furthermore, within the Proposal area, OPR will endeavor to 
implement its activities such that impacts to this sub-association are minimized as much as 
practicable.  In terms of managing indirect impacts from the Proposal, during the final and more 
detailed phases of engineering OPR will investigate options to ensure that potential indirect 
impacts are appropriately managed. 

In relation to threatened flora, no vegetation communities listed under the EPBC Act, or listed as 
TECs or PECs will be disturbed.  Likewise, no species of DRF will be disturbed. 

Identified significant fauna habitats are well represented within the GRFVS Study Area, with 
impacts comprising less than 1% to approximately 5% of their known extent within the GRFVS 
Study Area.   

In relation to potential fauna impacts no significant impacts to EPBC Act listed species (including 
Migratory species), WC Act Schedule species and Priority Fauna are expected.  The Proposal is 
unlikely to have a significant impact to range extension or endemic fauna species, SRE’s and 
subterranean fauna. 

OPR observed three new species to science (SRE status possible) in the Study Area, with regional 
surveys confirming the presence of one of these species (Bothriembryon sp) outside the Study 
Area.  The trap-door spider Aname sp. 1 is not expected to be restricted to the Proposal area, 
however Aname sp. 1 is yet to be located in regional areas.  It is anticipated that further survey 
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work to be carried out by OPR to the north of the Proposal will increase the known distribution 
of this species.   

Four species whose SRE status could not be determined were observed in the Study Area.  None 
of these are associated with ‘island habitats’ or specialised areas and as such it is expected that 
they will be present in these various vegetation types located outside the impact area and the 
Proposal is unlikely to represent a threat. 

In addition OPR has identified management actions that will aim to increase habitat for 
significant species, through rehabilitation with local species and management of feral animals. 

The Oakajee and Buller Rivers are the only incised surface water features or watercourses visible 
within the Proposal area.  The Proposal area is located in a coastal belt of limestone and sand 
dunes, which results in surface water generally infiltrating into the ground on the OIE.  As such, 
there is unlikely to be a significant change or degradation to surface water quality or native 
vegetation as a result of the terrestrial port construction and operation are expected to be 
minimal.  Changes to the surface water runoff volume and quality in the environment 
downstream are expected to be minimal and will be managed through the site storm water 
management system.  Minor localised erosion impacts may occur in some areas around 
construction areas and local roads, but will be minimised by the use of standard stormwater 
controls (culverts, sumps, bunds etc). 

The Proposal will include rail and southern access road formations being located within 200m of 
the Oakajee and Buller Rivers respectively.  The development is not considered likely to be 
affected during major floods of the Oakajee or Buller Rivers.   

No significant impacts to surface water from the Proposal are anticipated given the Proposal is 
largely buffered from the on-site water courses, which are ephemeral in nature, and no 
significant storage of hazardous materials is proposed.  Furthermore, any potential crossing of 
the Oakajee River will be designed to meet the DoW standards and will not significantly impact 
surface water flow such that pooling upstream or increased erosion downstream occurs. 

The Proposal does not involve groundwater abstraction; as such groundwater quantity should 
not be affected.  Compliance with hazardous goods, legislative waste management requirements 
and OPR’s Management plans will ensure that emissions and wastes do not adversely affect 
groundwater resources, other environmental values or the health, welfare and amenity of 
people and land uses. 

A Seawater Reverse Osmosis (SWRO) desalination plant will provide water for the operational 
and construction phases of the Proposal.  Given the relatively small volume of brine, the high 
energy of the receiving environment, and diffuser design that maximises dispersion, no 
significant impacts to the marine environment are expected.   
No significant impacts relating to noise or vibration from the Proposal is anticipated given the 
significant buffer allowed for the OIE, and the distance between the port operations and 
sensitive receptors. 

Although the noise model predictions indicate no impacts to sensitive receptors that include 
camping grounds at Coronation Beach and residents at Drummonds Cove and Buller, to validate 
these findings OPR will implement a noise monitoring program during both construction and 
operational phases of the Proposal.  

The Proposal does not require dewatering, groundwater abstraction or significant excavation 
below the groundwater table.  Also the underlying limestone and dune sands have a neutralising 
capacity which means that in terms of Acid Sulfate Soil generation the Proposal area may be 
regarded as low risk.   
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OPR’s waste stream will not be substantially different to other iron ore export facilities within 
WA.  The quantities of waste expected to be generated are not significant.  Current legislative 
controls are expected to ensure that waste and hazardous materials are managed to avoid 
significant impacts to the environment.  OPR will also seek to reduce and minimise its waste 
production via the implementation of a Waste Management Plan that will be based on the 
hierarchy of waste minimisation.   

Construction and operational activities including earthworks, vehicle movements and material 
handling have the potential to generate dust.  Dust emissions modeling results predict that 
existing dust levels at the Oakajee site are relatively high with recorded background levels shown 
to exceed the NEPM PM10 standard eight times between July 2007 and June 2008.  Dust 
emissions were modelled using meteorology from the same period, and predicts that as a result 
of the operation of the Proposal, the NEPM standard is expected to be exceeded on only one 
additional day per year at the northern boundary of the OIE and at Coronation Beach.  No 
exceedance of Total Suspended Particles is predicted, based on the Kwinana EPP Area C criterion 
which relates to locations outside an industrial estate. 
OPR will further refine its understanding of dust emissions from the Proposal by conducting 
further product testing and by collecting magnetite emission data.  The information will prove 
useful to improving the model, however, the current model is expected to contain sufficient data 
for the PER assessment.  Further improvements to the model will occur as part of the licence 
application process under Part V of the EP Act. 

Emissions to atmosphere from the power station are unlikely to result in ground level 
concentrations of NOx or SO2 exceeding 14% of any recognized standard.  

The Proposal’s main greenhouse gas emission sources are vegetation clearing and fuel 
consumption.  Vegetation clearing will only occur in the initial stages of construction and are 
considered a one-off emission, whereas fuel consumption will be an ongoing GHG emission.  The 
operational GHG emission estimates for a 30 MW power station are approximately 133,300 
tonnes CO2-e per annum.  The proposal is not expected to make a significant contribution to 
Australia’s annual GHG emissions (0.02% of Australia’s annual 2008 GHG emission levels will be 
generated). 

The Proposal will create a centralised and integrated iron ore transport service for the Mid-West 
region which will largely reduce the requirements for road transport.  This is anticipated to 
substantially reduce greenhouse gas emissions per tonne of exported ore throughout the Mid-
West region.  Nevertheless, OPR is committed to reducing its greenhouse footprint and will 
implement strategies that aim to reduce emissions as much as practicable. 

The Department of Indigenous Affairs (DIA) Register (DIA, 2009), indicates that there are 
presently 42 Aboriginal heritage sites within the vicinity of the Proposal area.  These include the 
Oakajee and Buller Rivers, which are known to have mythological associations to local Aboriginal 
people.  Where practicable, significant heritage sites will be avoided.  OPR has agreed processes 
in place to facilitate the identification of unregistered Aboriginal sites and where it is not possible 
to avoid Aboriginal sites, OPR will consult with each of the native title claim groups in relation to 
the mitigation and salvage of any affected Aboriginal sites and seek the consent of the Minister 
for Indigenous Affairs pursuant to Section 18 of the Aboriginal Heritage Act 1972 (WA).  With the 
implementation of management measures, the risk of inadvertent disturbance of sites is 
minimised and any unavoidable disturbance is authorised under the Aboriginal Heritage Act 
1972. 

Several sites of non-indigenous heritage are located within the OIE Industry Buffer.  No 
significant impact relating to sites European heritage significance is anticipated.  OPR will comply 
with the Heritage of Western Australia Act 1990 in relation to the management of European 
heritage sites. 
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No significant impacts relating to noise, vibration, air quality, light or visual amenity from the 
Proposal are anticipated given the significant buffer allowed for the OIE, and the distance 
between the port operations and sensitive receptors.  There are a number of statutory 
mechanisms in place that will ensure recreation, environmental and public safety factors are 
appropriately managed in proximity to the Proposal.  OPR will comply with these requirements 
that include, controls within Shire of Chapman Valley Town Planning Scheme, conditions of MS 
469, maritime safety controls relating to Ports, and legislated construction and operational 
requirements. 

Furthermore, OPR is undertaking a Social Impact Assessment that will further quantify potential 
impacts of the Proposal on this factor.  It is considered unlikely that the Proposal will have a 
significant adverse impact to recreational, environmental and public safety factors.   
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1 INTRODUCTION 

1.1 BACKGROUND 

The idea of developing a deepwater port at Oakajee, about 24 kilometres north of Geraldton in 
Mid-West Region of Western Australia (WA) has a long history having been initially identified as 
early as the 1960’s (anecdotally).  In the 1980s it was again raised as an adjunct to a proposed 
Kimberley based bauxite mining project. In 1997, the WA Environmental Protection Authority (EPA) 
provided advice to the then State Government Minister for the Environment on environmental 
issues associated with development of a deepwater port at Oakajee. A subsequent proposal from 
the then WA Government Minister for Resources Development led to assessment of the Oakajee 
deepwater port concept by the EPA, resulting in the release, on the 25th February 1998,  of 
Ministerial Statement 469 (MS 469) by the then Minister for the Environment. The Statement 
established the legally binding environmental conditions under which the Oakajee deepwater port 
development could proceed, the original term of the environmental approval extending to the 25th 
February 2003. The term of environmental approval for the Oakajee deepwater port pursuant to 
Statement 469 has subsequently been extended on several occasions, the current expiry date 
being the 25th February 2013.  

Historically, establishment of the Oakajee Port has been linked to expansion in the mining sector, 
originally the proposed Kimberley based bauxite project and more recently, growth of the Mid-
West iron ore mining sector. The number of Mid-West iron ore projects currently being progressed 
has increased the impetus for development of the Oakajee port. The State Government initiated a 
competitive tendering process from consortia interested in developing the port and associated 
infrastructure, Oakajee Port and Rail Pty Ltd (OPR) being the successful bidder.  

The Oakajee Port and Rail Development comprises the following distinct components: 
• marine port development – the Approved Port (via MS 469); 
• terrestrial port development (the subject of this PER); and  
• rail development. 

OPR is now seeking environmental approval for its proposals to develop the terrestrial port and rail 
development through parallel but separate environmental impact assessment (EIA) processes. 

This document addresses only the Oakajee Terrestrial Port Development (the Proposal). The 
Proposal is for the infrastructure required to develop and operate a 45 million tonne per annum 
(Mtpa) iron ore export facility as a first stage. 

Subject to customer(s) requirements in the future, OPR may seek to further expand the iron ore 
handling capacity of the port.  It is also understood the Government of Western Australia has plans 
to further develop the Oakajee area as a multi-user, multi-product port when there is a demand for 
further import and export facilities serving the region and in particular the Oakajee Industrial 
Estate. 

Development beyond OPR’s 45 Mtpa iron ore proposal (the subject of this PER) will be the subject 
of future approval processes and stakeholder consultation. 

1.2 PURPOSE OF THIS DOCUMENT 

This document is submitted to the Environmental Protection Authority (EPA) to allow for the 
assessment of the environmental impacts of the  Proposal under Section 40 of the Environmental 
Protection Act, 1986 (EP Act). 
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The purpose of this document is to provide the EPA and public with information on the Proposal 
and to demonstrate how the potential impacts on environmental factors will be mitigated and 
managed to be environmentally acceptable. 

OPR has liaised with the Office of the Environmental Protection Authority (OEPA) and the previous 
EPA Service Unit (EPASU) of the Department of Environment and Conservation (DEC), regarding EIA 
requirements for the Proposal.  The outcome of these discussions was an Environmental Scoping 
Document (ESD) approved by the EPA in May 2010 (Appendix A). 

The PER conforms to the scope outlined in the Environmental Scoping Document (OPR, 2010), as 
outlined in Table 1.1. 

The PER has also been developed with regard for the Environmental Impact Assessment (Part IV 
Division 1) Administrative Procedures (EPA, 2002a) and Guidelines for Preparing a Public 
Environmental Review / Environmental Review and Management Plan (EPA, 2009a).  

This PER is subject to a four week public review period.   

Table 1-1 – PER compliance with Environmental Scoping Document (ESD) 

Factor Investigations Undertaken PER Documentation To Include 
PER Section 
Reference 

Vegetation 
and Flora 

• Previous investigations in the area 
include Dames and Moore, 1993 and 
Muir Environmental, 1997. 

• Level 2 survey (single phase – 
Ecologia, August 2006) of the 
Oakajee Study Area (4743ha) 
conducted, consistent with EPA 
Position Statement No. 3 and 
Guidance Statement No. 51. 

• Threatened flora survey – Ecologia, 
March 2009, including the Oakajee 
Study Area, plus an additional 267ha 
to the south. 

Survey findings, including vegetation and 
conservation significant flora mapping. 

5.2.1.4 & 
5.2.1.5 

General impact assessment, including 
risk of fire. 

7.2.3 

Impact assessment, including local and 
regional assessment of impacts (with 
reference to the Geraldton Regional 
Vegetation Survey findings, pending 
availability), locally significant 
communities, fragmentation of the 
coastal vegetation and dunal systems. 

7.2.3.1 
(vegetation) 
& 7.2.3.2 
(flora) 

Management measures to reduce 
impacts on vegetation. 

7.2.4 

Fauna • Two-season Level 2 vertebrate fauna 
survey (Ecologia, December 2006 
and May 2007) of the Oakajee Study 
Area has been conducted, consistent 
with EPA Position Statement No. 3 
and Guidance Statement No. 56. 

• A two-phase stygofauna survey 
(Ecologia, August 2006 and Oct/Nov 
2006) of the Oakajee Study Area has 
been conducted, consistent with EPA 
Position Statement No. 3 and 
Guidance Statement No. 54 and 54a. 

• A one-phase Short Range Endemic 
(SRE) (Ecologia, August / September 
2006) survey of the Oakajee Study 
Area has been conducted, consistent 
with EPA Position Statement No. 3 
and Guidance Statement No. 20 and 
56. 

• A further regional SRE survey has 
been undertaken, comprising two 
sampling rounds (Ecologia, July 2009 

Survey findings, including vertebrate and 
invertebrate fauna (subterranean fauna 
and SREs). 

5.2.2.1.4 
(vertebrate), 
5.2.2.2.3 
(SRE Study 
Area), 
5.2.2.2.4 
(SRE 
regional) & 
5.2.2.3.1 
(stygofauna) 

Impact assessment in regard to local and 
regional context. 

7.3.3.1 
(vertebrate 
fauna) & 
7.3.3.2 
(invertebrate 
fauna) 

Management measures to reduce impact 
on fauna and fauna habitat. 

7.3.4 
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Factor Investigations Undertaken PER Documentation To Include 
PER Section 
Reference 

and August 2009). 

Surface 
Hydrology 

• Assessment of surface water flows, 
based on desktop review and field 
visit (Aquaterra, 2009). 

• Drainage design criteria. 

Desktop assessment of surface water 
flows. 

5.2.3 

Impact assessment. 7.4.3 

Management measures to reduce impact 
on natural surface water flows and 
surface water quality. 

7.4.4 

Groundwater • Previous investigations undertaken by 
Rockwater (1996) for the existing port 
approval. 

• Design to protect groundwater from 
potential contamination sources. 

Review previous work. 5.2.4 

Impact assessment. 7.5.3 

Management measures to reduce impacts 
on groundwater. 

7.5.4 

Marine • Habitat assessment by Oceanica 
Consulting Pty Ltd (2006 to 2009). 

• Assessment of desalination plant and 
brine diffuser requirements, based 
on engineering information and 
desktop review of other desalination 
plant projects (Consulting 
Environmental Engineers, 2009). 

Review habitat work. 5.2.5.3 

Impact assessment with reference to 
EPA’s Environmental Quality Management 
Framework (EQMF) in relation to water 
quality and EPA (2009b) in relation to 
Benthic Primary Producer Habitat. 

7.6.3 

Management measures to reduce impact 
on marine waters and habitat. 

7.6.4 

Noise • Baseline noise assessment 
undertaken by Lloyd George 
Acoustics (2009). 

• Noise modelling undertaken by Lloyd 
George Acoustics (2009), including 
comparison against relevant criteria 
(Environmental Protection (Noise) 
Regulations 1997).  

Baseline noise modelling results. 7.7.3 

Impact assessment, with regard to the 
Oakajee Industrial Estate buffer. 

7.7.3 

Management measures to reduce impacts 
on sensitive receptors. 

7.7.4 

Air Quality • Dust modelling for the 45Mtpa 
scenario (SKM, 2009), based on EPA 
(2006) Air Quality Modelling 
Guidance Notes. 

Dust modelling results. 7.8.3.1 

Power station emission modelling. 7.8.3.2 

Impact assessment, with regard to the 
Oakajee Industrial Estate buffer and 
including consideration of impacts of dust 
on vegetation. 

7.8.3 

Management measures to reduce impacts 
on sensitive receptors. Also including dust 
monitoring strategies. 

7.8.4 

Soil Quality • An acid sulfate soils risk assessment 
for the Study Area has been 
conducted (GHD, 2010).  

Impact assessment based on risk 
assessment review. 

7.9.3 

Management measures, including 
sampling and analysis strategies, as 
required. 

7.9.4 
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Factor Investigations Undertaken PER Documentation To Include 
PER Section 
Reference 

Waste • Identification of the types of waste 
likely to be generated by the 
Proposal. 

Impact assessment. 7.10.3 

Management measures, including waste 
minimisation, disposal and emergency 
response protocols. 

7.10.4 

Greenhouse 
Gases 

• Identification of greenhouse emitting 
facilities / activities. 

Impact assessment - quantify expected 
greenhouse gas emissions from 
construction and operation. 

7.11.3 

Management measures – including 
addressing the requirements of EPA 
Guidance Statement No. 12. 

7.11.4 

Aboriginal 
Heritage 

• Surveys with all affected native title 
claimant groups have commenced 
and are ongoing. 

Identification of registered sites 5.3.3.1 

Discussion of the heritage assessment / 
consultation process. 

7.12.4 

Discussion of disturbance approach i.e. 
preference to avoid, however, where this 
is not possible seek approvals to disturb 
under the Aboriginal Heritage Act 1972. 

7.12.4 

Management measures, including use of 
exclusion zones and Aboriginal heritage 
monitors. 

7.12.4 

Visual 
Amenity 

• Visual amenity modelling undertaken 
(AECOM 2009/2010). 

Identification of sensitive viewsheds. 7.13.1 

Impact assessment. 7.13.3 

Management measures with reference to 
the Visual Landscape Planning in Western 
Australia (WAPC, 2008). 

7.13.4 

Other social 
and 
economic 

• Stakeholder and community 
consultations in relation to the port 
development have been undertaken 
since May 2005, with significant 
consultations undertaken since 
signing the State Development 
Agreement in March 2009. 

Summary outcomes of community 
consultation. 

6 

Consideration of risks to the public. 7.14.3 

Impact assessment. 7.14.3 

Management measures, including 
Oakajee Industrial Estate buffer. 

7.14.4, 
7.14.5 and 
7.14.6 

1.3 THE PROPONENT 

OPR is the Proponent for the Proposal. OPR is the manager of an unincorporated joint venture 
between Murchison Metals Ltd (MML) and Mitsubishi Development Pty Ltd (MDPL), established in 
September 2007 to develop and coordinate the operation of a supply chain comprising port and 
rail infrastructure for iron ore sourced from the Mid-West region of WA.  

MML is an Australian Stock Exchange (ASX) Listed company with a 50% holding in Crosslands 
Resources Ltd (CRL). The remaining 50% of CRL is held by MDP, a subsidiary of Mitsubishi 
Corporation, Japan's largest general trading company. CRL owns the Jack Hills Iron Ore Project 
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within the Mid-West region, and currently has a 50% economic interest in OPR, with MML and 
MDPL also each owning a 25% direct share. Figure 1.1 summarises OPR’s ownership structure.  

Following a competitive tender process, OPR was appointed in July 2008 by the WA State 
Government as the preferred developer of the Oakajee deepwater port. On the 20th March 2009 
the State of WA and OPR entered into a State Development Agreement (SDA) which provided OPR 
exclusive rights to build the Oakajee Port (both marine and terrestrial) and a northern railway line. 

 
Figure 1.1 – Proponent ownership structure 

Proponent Contact: 

Damien McAlinden OPR Environment Manager 

Email   dmcalinden@opandr.com 

Street Address  Level 3, 33 Richardson Street 

   West Perth WA 6005 

Postal Address  P.O. Box 9031 

   Nicholson Road, Subiaco WA 6008 

Office Phone  08 9486 0777 

ABN   25 117 240 007 

Website  http://www.opandr.com 

Mitsubishi Corp 

Murchison Metals 

Crosslands Resources Limited 

Jack Hills and other iron ore assets 

Mitsubishi Development Pty 
Ltd 

Oakajee Port & Rail Pty Ltd 

Rail and port infrastructure development JV 

50% 50% 

50% 

25% 25% 

http://www.opandr.com/�
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1.4 PROPOSAL OVERVIEW 

The Proposal is located at Oakajee approximately 24km north of Geraldton, to the south of the 
Oakajee River mouth and to the north of the Buller River mouth, in the Mid-West region of 
Western Australia.  Refer to Figure 1.2 for the location.  The Proposal is located within land zoned 
for Industrial Purposes under the Shire of Chapman Valley Town Planning Scheme (SoCV TPS) No. 1. 
The Proposal forms the terrestrial port component of the overall Oakajee Port and Rail 
Development and associated infrastructure development.  The Proposal is distinct from the other 
components, being: 
• a deepwater port facility at Oakajee which was approved by the WA Government in 1998, 

with the release of MS 469 (Approved Port).  The Minister for State Development is the 
proponent for this component.  

• a northern rail development proposal, the subject of a separate PER approval process for 
which OPR is the proponent.  

The proposed terrestrial port facilities documented in this PER comprise the following: 
• rail delivery of iron ore to an unloading station; 
• workshop, refuelling and maintenance facilities to support locomotive and rolling stock 

equipment; 
• ore handling systems (one car dumper, two stackers, one reclaimer and one ship loader); 
• stockyard capacity to handle up to 45Mtpa of iron ore; 
• conveyor circuits; being for product inflow from car dumper, outflow from stockpiles to ship 

loader and a series of conveyor belts for lump re-screening and internal product transfers; 
• lump re-screening plant; 
• supporting infrastructure including: 

ο administration offices; 
ο maintenance workshops;  
ο sample station;  
ο utilities – including power facilities capable of producing up to 30MW and a 

desalination plant capable of producing up to 14ML/day (and associated process water 
facilities and tanks etc) for operational requirements; 

ο access roads – northern and southern access road to port; and 
ο services corridor linking to the Oakajee Industrial Estate. 

The Proposal’s infrastructure layout is consistent with a typical Pilbara type iron ore development.  
Ore will be delivered to the port via rail, where it will be offloaded by means of a rotary train 
unloader.  From the train unloader, the ore is conveyed to the stockyard area where stackers will 
place the ore onto stockpiles.  The out-loading circuit commences at the reclaimer, loading ore 
onto a conveyor system.  The out-loading conveyor system transports ore via a sample station to 
the ship loader, which loads the ore onto Cape Class vessels for export. 

The proposed materials handling facilities will cater for hematite (lump and fines) and magnetite 
and hematite concentrate from Mid-West mining customers, up to a nominal capacity of 45Mtpa. 
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1.5 REGIONAL PROJECT CONTEXT 
Several projects of regional significance are related to the Proposal.   
A series of figures has been provided to provide graphical context to the regional projects: 
• Figure 1.3 presents the locational interfaces between the Oakajee based proposals; 
• Figure 1.4 presents the interfaces between the wider Geraldton based proposals; and  
• Figure 1.5 presents the interfaces with projects in the Mid-West area. 
A summary of proposals outlined in the region has been presented in Table 1-2 with further detail 
on each regional project provided in Sections 1.5.1 to 1.5.5. 
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Table 1-2 – Regional projects summary 

Project Owner Scope/Comment 

Oakajee Deepwater 
Port (Approved Port) 

WA State 
Government, to be 
vested in the 
Geraldton Port 
Authority (GPA)  

Ministerial Statement 469 granted in 1998. 
Includes marine Common Use Infrastructure (CUI) components – dredged 
channel, breakwater and marine facilities. 
Include landside components – services corridor (31ha) and storage area 
(50ha). 
The dredge spoil disposal activity is covered under the Approved Port, 
however, the actual footprint is discussed in this PER. 
Refer to Section 1.5.1.1 and Figure 1.3. 

Support Facilities to 
Approved Port 
(Quarry, Site Office 
and Construction 
Camp and dredge 
spoil disposal area) 

WA State 
Government 

Includes: 

• site office and construction camp facilities (for works personnel); and 

• quarry, quarry laydown area, haul road and support services (offices, 
crib rooms, ablutions, explosives magazine etc). 
Note: quarries and quarry haul roads in the vicinity of the currently 
proposed activities have been previously referred and determined to 
not require Part IV assessment.  

Refer to Section 1.5.1.2 and Figure 1.3.  

Terrestrial Port 
Development (the 
Proposal) 

WA State 
Government, via 
Geraldton Port 
Authority (GPA) to 
lease to OPR 

Subject of this PER document. 
Located adjacent to the Approved Port and within the Oakajee Industrial 
Estate. 
Includes access roads, port rail facilities including track and unloading, 
storage areas (not covered under the Approved Port), stackers, reclaimer, 
conveyors and ship loader. 
The Proposal also covers the footprint for the land-based dredge spoil, 
although the activity itself is covered by the Approved Port.  
Refer to Section 4 and Figure 1.3. 

OPR Rail 
Development 

WA State 
Government, via 
Public Transport 
Authority (PTA) to 
lease to OPR 

Separate PER process underway. 
Open access rail facility to service potential Mid-West mines. 
Refer to Section 1.5.2 and Figure 1.5. 

Oakajee Industrial 
Estate (OIE) 

WA State 
Government, via 
LandCorp 

Individual land users will submit their proposals for assessment as plans 
are developed. 
A buffer zone has been set aside surrounding the OIE. 
Refer to Section 1.5.3 and Figure 4.1. 

Oakajee to Narngulu 
Infrastructure 
Corridor 

WA State 
Government 

Proposal for an infrastructure corridor (including rail, power, 
communications and pipelines) linking the Narngulu industrial estate 
south-east of Geraldton to the Oakajee Industrial Estate and port 
facilities.  
Refer to Section 1.5.4. 

Mid-West iron-ore 
Mines 

WA State 
Government owns 
the land and leases 
to mining operator  

Individual mine operators will submit their proposals for assessment as 
plans are developed. 
Refer to Section 1.5.5. 

1.5.1 Approved Port 

As the two most closely related proposals, the Approved Port and the Terrestrial Port Proposal (the 
subject of this PER) facilities have been further differentiated in this section. 
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1.5.1.1 Referred Facilities  

The Minister for Resources Development submitted a proposal to construct a deepwater port facility 
at the Oakajee site in 1997.  This proposal included predominantly marine facilities including a 
breakwater, harbour basin, berths, approach channel and reclamation area.  An onshore storage area 
and a services corridor linking to the Oakajee Industrial Estate were also included in the submission. 

The EPA’s advice and recommendations to the Minister for the Environment on this proposal were 
prepared as EPA Bulletin 866 (September 1997).  The EPA did not identify any environmental factors 
where, with appropriate management, the EPA’s objective in relation to the factor could not be 
achieved. 

Following the EPA’s Section 38 advice, approval was granted subject to conditions, via Ministerial 
Statement 469 dated 25 February 1998. 

The deepwater port approval is valid to 25 February 2013, following the approval of a Section 45C 
process on 2 September 2009 and a Section 46 process on 25 November 2009 (Ministerial Statement 
815). 

The Proposal is situated immediately adjacent to the Approved Port and within the Oakajee 
Industrial Estate Special Control Area (refer to Section 4.1). 

In some cases Proposal infrastructure is situated within the footprint of the Approved Port, for 
example, the ship loader and the operational desalination plant. In these areas it is only the 
infrastructure / facility itself that is the subject of the Proposal. 

In another case, an activity has been approved as part of the Approved Port but the footprint was not 
defined.  The Approved Port allows for up to 5 million m3 of dredge spoil, to be managed via a 
Dredge and Land Reclamation Management Plan required under MS 469, subject to approval by the 
EPA.  Although the Approved Port PER (Tingay and Welker, 1997) referred to dredge spoil disposal at 
“a suitable onshore site”, this site was not specified.  This PER identifies and seeks approval for a 
specified site, being largely located on an unvegetated dune blowout, adjacent to the proposed 
stockyard.   

The port will be managed by the Geraldton Port Authority (GPA). 

1.5.1.2 Support Facilities to the Approved Port 

The Approved Port will require the following: 

• Quarry – rock material for construction of the Approved Port breakwater; and 

• Site office and construction camp. 

The locations for the quarry(ies) and construction camp had not been determined at the time of the 
original PER submission (Tingay and Welker, 1997). 

In relation to a quarry(ies) Section 5.3 of the EPA Bulletin 866 (Sept 1997) states: 

“The proponent has advised that a proposal for quarrying rock material for breakwaters and other 
port infrastructure will be referred to the EPA separately. The Oakajee concept plan indicates that 
one or more quarries may be required to supply material for the construction of the breakwater. The 
EPA will assess the environmental impacts of the quarrying operation including transport and 
rehabilitation, when a proposal has been received.”  

Two quarries and associated haul roads within the OIE, were referred to the EPA in 1997.  The EPA 
determined that no formal assessment under Part IV of the EP Act was required for the quarries or 
the haul road.   

It is intended that a quarry will be developed in proximity to the previously referred hard-rock 
quarry, within the OIE buffer, therefore, having no offsite transport/amenity issues.  No vegetation 
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clearing is required for the quarry, however, minimal vegetation clearing (outside Approved Port 
landside areas) will be required for the haul road.  Two haul road options were identified in the hard-
rock quarry proposal referred to the EPA which was subsequently determined not to warrant a 
formal assessment. 

The Approved Port’s construction camp will be located on the cleared plateau within the OIE. 

Part V of the EP Act can appropriately deal with the emissions aspects of the quarry (including dust, 
noise, vibration and wastewater treatment facilities) and construction camp (wastewater treatment 
facilities) via a Works Approval and licensing approval process.  The minimal vegetation clearing for 
the quarry haul road can be managed via a Vegetation Clearing Permit process. 

Given the lack of significant environmental issues associated with the quarry and the construction 
camp and the Part V mechanisms available to manage the potential risks, these support facilities to 
the Approved Port are not considered in this PER.  In addition, the Shire of Chapman Valley Town 
Planning Scheme No. 1 also provides appropriate approval mechanisms for these facilities, including 
development approvals.  

1.5.2 OPR Rail Development 

The OPR rail development includes the infrastructure necessary to link the rail from the Mid-West 
iron-ore mines east of Geraldton to the Oakajee Port.   

The rail proposal involves the development of approximately 570km of rail, including a mainline of 
approximately 530km from the Oakajee Port to Jack Hills minesite plus: 
• a  20km spur to join or cross over the existing WestNet (Mullewa) line for future connection of 

mines south of Mullewa to the Oakajee Port; 

• 10 to 15km spur line to Weld Range; and 

• passing and loading loops. 

This proposal is currently the subject of a separate PER approval process for which OPR is the 
proponent.  

The western boundary of Reserve 16200 forms the demarcation between the Proposal which is the 
subject of this PER and the Rail proposal, which is subject to a seperate assessment process (refer to 
Figure 1.3 and Figure 1.5). Rail within the port lands will be managed by the GPA, with the remainder 
of the rail length vested in the Public Transport Authority (PTA) and leased to OPR. 

1.5.3 Oakajee Industrial Estate 

The Oakajee Industrial Estate (OIE) and a surrounding buffer zone have been acquired in freehold by 
the State Government as part of its long term strategic planning process. 

The Proposal is generally located within the north and western portions of the strategic and general 
industrial areas of the OIE.  Future industrial development within the OIE will be the subject of 
separate approvals process(es), to be managed by LandCorp and/or future proponents.  

LandCorp and OPR have been working collaboratively on the Proposal and OIE interfaces to ensure 
that the Proposal is consistent with the Government’s long-term objectives for this regional industrial 
node. 

The relationship between the Proposal, the Approved Port, the OPR Rail Development and the OIE is 
presented in Figure 1.3. 
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1.5.4 Oakajee to Narngulu Infrastructure Corridor 

The Oakajee to Narngulu Infrastructure Corridor proposal will link the Narngulu Industrial Estate 
south-east of Geraldton to the Oakajee Industrial Estate and port facilities at Oakajee. The Oakajee to 
Narngulu Infrastructure Corridor includes provision for rail, power, communications and pipelines. 

The Narngulu infrastructure corridor was referred to the EPA in 1997 and assessed at a Consultative 
Environmental Review level.  This development was subsequently approved by the Minister for the 
Environment via Ministerial Statement 500 dated 8 March 1999. 

The Department of Planning are currently working on a revised proposal for an infrastructure 
corridor.  OPR has been working collaboratively with the Government Services Corridor Group 
(including representatives from departments including Department of Planning, Department of 
Transport, Department of State Development and LandCorp) to ensure a coordinated approach to 
infrastructure, including working to minimise environmental impacts within the Wokatherra Gap. 

The relationship between the Proposal, the Approved Port, the OPR Rail Development and the 
Oakajee to Narngulu Infrastructure Corridor is presented in Figure 1.4. 

1.5.5 Mid-West Iron-ore Mines 

It is considered that the foundation customers of the Oakajee Port will be: 
• the Jack Hills mine operated by Crosslands Resources Limited; 

• the Weld Range mine operated by Sinosteel MidWest Corporation Limited; and 

• the Karara mine operated by Gindalbie Metals Limited. 

There are several other potential iron-ore mines in the Mid-West region that could potentially export 
through Oakajee Port in the future. 

Each of the mines will be subject to it’s own Bankable Feasibility Studies and environmental approval 
processes. 

The location of several Mid-West resource projects and the OPR Rail Development with respect to 
the Proposal is presented in Figure 1.5. 

1.6 TIMING 

The implementation of the proposed development is contingent on the Proposal meeting financial 
risk and return criteria, statutory requirements and the favourable determination of the Minister for 
the Environment.   

The anticipated timeline for the major elements of the Proposal is summarised in Table 1-3. 
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Table 1-3 – OPR Terrestrial Port proposal timeframes 

Activity Timeframe 

PROPOSAL APPROVALS 

Submission of draft PER document May 2010 

Submission of final PER Document July 2010 

Public review period  August 2010 

Response to Public comments September 2010 

Release of EPA Report December 2010 

Ministerial Approval February 2011 

PROPOSED IMPLEMENTATION 

Commence Construction January 2011 

Bulk Earthworks  Mid 2011 to Late 2012 

Utilities – includes: power, communications, sewage, desalination plant, 
power supply 

Early 2011 to Late 2013 

Storage Development – includes: construction / installation of train 
unloader, stacker(s), reclaimer, stockyard and sample stations. 

Mid 2011 to Late2013 

Infrastructure – includes: construction of roads, drainage, fences and 
buildings 

Early 2011  to Late 2013 

Conveyor Installation – includes: installation of all conveyors, transfers 
points and associated dust collection infrastructure (baghouses, flues and 
ducts). 

Early 2012 to Late 2013 

Shiploader Installation Late 2013 

Commissioning Mid 2013 to Early 2014 

Demobilisation and Final Rehabilitation  
Rehabilitation of excess disturbed areas will have been commenced 
within 12 months of construction completion. Rehabilitation will occur 
progressively.  

First quarter 2014 
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2 PROPOSAL JUSTIFICATION 

2.1 PROPOSAL RATIONALE 

The objective of the Proposal is to develop an integrated iron-ore receiving and handling facility for 
exporting via the Oakajee Port.  The Proposal also links to the proposed open-access rail line which 
can be utilised by mines in the Mid-West that may potentially export through Oakajee. 

The Proposal will result in financial and social benefits throughout the region through increases in 
employment opportunities, infrastructure and flow-on affects to the non-mining sector. 

The Premier of Western Australia, the Honourable Colin Barnett, has made the following statement 
in relation to the Proposal and interrelated projects: 

“The development of a deep sea port, associated rail infrastructure and a purpose built, 
world class industrial estate at Oakajee is the single most important project for WA’s 
economic development over the next 50 years.” 

“This project envisages a major new export port, industrial precinct and heavy freight 
transport access, near a major regional centre, but well away from residential areas and 
with significant capacity for future expansion.” 

Given the strategic importance, funding for Common Use Infrastructure (CUI) associated with the 
Approved Port has been announced by both the Commonwealth Government and the Western 
Australian Government.  In total $678 million has been allocated on an equal share basis between 
the State and Commonwealth governments for CUI facilities which include the channel, breakwater, 
turning basin, navigational aids, provision for tug and pilot boat pens, port administration offices, and 
roads and utilities. 

2.2 BENEFITS OF THE PROPOSAL 

The OPR development will generate thousands of direct jobs during the construction and 
development phase, as well as underpinning the growth of the local iron ore industry and unlocking 
the value of the Mid-West.   

The key benefits of the OPR development, of which the Proposal is a vital component, include: 
• Investment of capital into the Mid-West region and Western Australia. 

• Integrated transport network – mine, rail and port – coordinated management and optimal 
infrastructure investment. 

• Underpins the development of the regional iron ore industry through certainty of supply to 
market. 

• Improved development and export opportunities.  

• Allows for expansion of industry in a location buffered from sensitive receptors. 

• Provision of foundation infrastructure for the Oakajee Industrial Estate, which will drive the 
State’s ambition of encouraging secondary processing facilities to the area. 

• Approximately 600 jobs a year during construction (in addition to the workforce associated 
with the Approved Port). 

• Port operational workforce of approximately 125 people. 

• Flow-on effects to other industries such as construction, materials, transport, retail and 
recreation. 
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• Increased population will lead to greater investment in amenities such as schools, housing and 
health care, and environmental management initiatives. 

• Consolidation of industrial precinct away from the Geraldton township. 

• Provision of local training opportunities (through TAFE and other private educational 
institutions). 

• Opportunities for the indigenous community through the development of comprehensive 
agreements which will outline opportunities for indigenous involvement (e.g. employment, 
training and contract opportunities). 

• Community business development opportunities. 

The Proposal will facilitate other developments within the region, which will bring additional direct 
employment, support jobs and revenue to the State and Federal Governments.  Economic Consulting 
Services (2007) have assumed, given a 25 year period and based on current plans that the economic 
benefits from the Oakajee Port and Rail Development combined with the separate individual mining 
ventures, to be in the order of: 

• 12,000 plus direct and indirect jobs a year in WA from increased economic activity 

• $7 billion in taxes and duties to the Federal Government 

• $3.4 billion in royalties and other payments to the State Government. 

2.3 ALTERNATIVES CONSIDERED 

Planning for further development of the Mid-West region has included consideration of various 
options for enhancing capacity for the movement and export of bulk commodities through 
Geraldton.  Initially, proposals centred on the expansion of ship loading facilities at the existing 
Geraldton Port. However, the growth of Geraldton as a regional residential centre around the 
existing port, and associated infrastructure, constrains opportunities for future expansion of bulk 
export facilities at the port. This, combined with difficulties associated with deepening of the existing 
port to accommodate larger vessels, has led to recognition of the need to develop alternative 
facilities to service the growing needs of the Mid-West region for additional port capacity. The overall 
development proposed by OPR represents a combined Government and private sector commitment 
to satisfying this need.  

Oakajee has been identified for approximately 30 years as a potential site for a deep water port and 
industrial estate.  Successive studies undertaken by the State Government, Murchison Metals Limited 
(MML) and others have confirmed this view.   

The port location options to date have included (Tingay and Welker, 1997): 

• Expansion of the existing Geraldton Port – this was not preferred due to the requirement to 
dredge a very hard seabed in the Champion Bay area, the impacts of the construction and 
operation on the Geraldton townsite and infrastructure and the still limited shipping capacities 
that would be offered compared to other options. 

• Consideration of several alternative Mid-West port locations, including; Oakajee (the 
Approved Port), north of Oakajee River, Georgina, Bradley and Bookara (to the south of the 
Greenough River), Bonniefield (north of Dongara) and Point Moore (near the existing 
Geraldton Port).  

The Oakajee site was identified by government as the preferred location for development of a 
deepwater port to service the Mid-West, due to its naturally occurring deepwater close to shore and 
because of its earlier Government support for this locality as a strategic location for the Oakajee 
Industrial Estate (OIE) to support mines and industry in the Mid-West.  In addition, given the distance 
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from major urban nodes (particularly Geraldton), transport and other industrial activities associated 
with the OIE and port would not cause significant social nuisance issues. 

The OIE and surrounding buffer zone has been acquired by the State Government as part of its long 
term strategic planning process. 

The Department of Planning (DoP), Department of Transport (DoT) and the Department for State 
Development (DSD) were responsible for co-ordinating the development of a new deepwater port at 
Oakajee that is capable of servicing the anticipated needs of miners in the Mid-West region of WA.  
The DSD, on behalf of the Minister for State Development, is the proponent for the Approved Port. 

Within the OIE, the proponent has given detailed consideration to alternative locations for facilities. 
The key elements of the Proposal are the rail and the stockyard.  The location of the rail has been 
dictated by a combination of State planning process and topography.  With rail unloading there is a 
requirement for relatively flat land and the topography of the site dictates that the rail best enters 
the OIE from the east.  The steep gradients near the coast and the relatively small area of land to the 
west of the escarpment means that the proposed location at the top of the scarp is the best for rail 
unloading of iron ore. 

The location of stockyard is limited by two key factors.  Firstly, the prior planning and contractual 
arrangements for development of the OIE Estate which specifically excludes use of the Strategic 
Industrial Area for stockpiles.  Secondly, the topography of the site constrains the location of these 
facilities to the west of the escarpment in the OIE.   

The State has guided the OPR stockyard to the currently proposed location such that future Port 
development to the north of the OPR Proposal could be facilitated.  It is noted that this potential 
future development does not form part of the Proposal described within this PER and will be the 
subject of future approval processes. 

The Proposal is located within the defined OIE and adjacent to the Approved Port; refer to Figure 1.3 
for a graphical presentation of the relationships.  The Proposal will support the start-up of the 
Approved Port and OIE. 

2.4 NO DEVELOPMENT OPTION 

The fundamental implication of not proceeding with the Proposal is that its strategic, community and 
economic benefits, as outlined in Section 2.2, will not be achieved. 

A “no development option” would result in either more heavy industry and supporting activities 
within the Geraldton township, or products from Mid-West mines (including Weld Range, Jack Hills 
and Karara) becoming stranded from the market place.  The use of Geraldton for this scale of heavy 
industry is considered unlikely to be environmentally acceptable and has been confirmed by the 
Governments commitment to limit the output from Geraldton Port.  
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3 PROPOSAL ENVIRONMENTAL APPROVALS 

3.1 STATE STATUTORY ENVIRONMENTAL IMPACT ASSESSMENT 

Part IV of the WA EP Act provides for the referral of a development proposal that is likely to have a 
significant effect on the environment to the EPA for a decision on whether or not it requires formal 
assessment under the Act and, if assessment is required, the level of assessment to be applied. 

The Proposal was referred to the EPA in October 2009 and it was determined to require 
assessment pursuant to Part IV of the EP Act. On the 9th November 2009 the EPA advertised that 
the Proposal would be subject to a PER level of assessment, including a four week public review 
period. There were no appeals against EPA’s decision regarding assessment of the Proposal.  

OPR submitted a draft Environmental Scoping Document (ESD) in February 2010 which detailed the 
potential environmental issues raised by the Proposal and planned environmental studies.  The ESD 
included a preliminary assessment of the potential environmental impacts, and the preliminary 
management strategies proposed.  The EPA approved the ESD in May 2010 (refer to Appendix A). 

This PER document has addressed all the environmental factors and studies identified in the 
approved ESD, the PER has been released for a public review period of four weeks, during which 
time the public may make submissions to the EPA regarding the Proposal.   

At the completion of the four week public review period, the EPA will provide copies of the 
submissions to OPR, who is required to prepare a summary of the key issues and matters raised 
and provide responses that are to the satisfaction of the EPA. 

The EPA will assess the Proposal taking into account the PER document, submissions, OPR’s 
responses and external advice, and will develop and submit a report to the Minister for the 
Environment.  The report will address the relevant environmental factors and conditions to which 
the implementation of the Proposal should be subject. 

The Minister for the Environment will then publish and circulate the report.  In accordance with 
Section 100(2) of the Environmental Protection Act 1986 (EP Act), any person may lodge an appeal 
with the Minister for the Environment against the content and/or recommendations of the EPA 
assessment report within 14 days of publication. 

Figure 3.1 provides an overview of the formal EIA process, at PER level, pursuant to the WA EP Act. 

Figure 3-1 provides an overview of the formal State and Commonwealth Environmental Impact 
Assessment (EIA) processes, pursuant to the EP Act and EPBC Act. 

3.2 COMMONWEALTH STATUTORY ENVIRONMENTAL IMPACT ASSESSMENT 

Proposals that may have a significant impact on a matter of National Environmental Significance 
(NES, as scheduled under the Environment Protection and Biodiversity [EPBC] Act 1999) must be 
referred to the DEWHA for a decision by the Commonwealth Environment Minister on whether 
assessment and approval is required under that Act.  

The Proposal is in the process of being referred to DEWHA for consideration under the EPBC Act.  
OPR notes that 17 threatened species were identified as being potentially present in the vicinity of 
the OIE area via a search of the EPBC Protected Matters database (conducted on 15 April 2010).  
Nine of these species can be discounted immediately, consisting of three marine mammal species, 
three marine reptile species and three shark species.  These species are not relevant to the 
proposed action, which is almost entirely terrestrial.  Of the remaining fauna species, three of the 
four are birds that inhabit the marine environment and are unlikely to be impacted by the 
Proposal.  The fourth is the Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) which has not 
been recorded in the Oakajee area for many years. 
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The remaining four species were the following threatened flora species: 

• Howatharra Mallee (Eucalyptus blaxellii) – Vulnerable; 

• Hypocalymma longifolium – Endangered; 

• Mallee Box (Eucalyptus cuprea) – Endangered; and 

• Moresby Range Drummondita (Drummondita ericoides) – Endangered. 

Only a single individual of Eucalyptus blaxellii is proposed to be disturbed by the Proposal.  The 
known population of this species is more likely to be over 4000 plants across 24 populations and an 
area of 449.5 km2 (M. Baker, DEC, pers comm., 2009), with a significant percentage of the 
populations (approximately 50%) within Conservation Estate or proposed Conservation Estate.  
Based on this, the proposed disturbance to a single individual of Eucalyptus blaxellii is not likely to 
be significant. 

Further, Eucalyptus blaxellii has been recently delisted as a DRF species under the WC Act via the 
WA Government Gazette (dated 23 Feb 2010) and is now registered as a Priority 4 flora species.  
Therefore, the species is expected to be similarly removed from the EPBC Act list in due course. 

None of the other flora species have been identified in the Study Area. 

It is considered the Proposal is unlikely to have a significant impact on matters of NES and is 
therefore not considered to be a Controlled Action.  Nevertheless, OPR are currently in liaison with 
DEWHA in relation to the Proposal.  The likely process for this has been presented as occurring in 
parallel with the State process in Figure 3.1.  
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4 PROPOSAL DESCRIPTION 

4.1 LOCATION AND LAND TENURE 

OPR is proposing the development of iron-ore material handling infrastructure, and associated 
services, to be established at the Approved Port. 

The Approved Port and Oakajee Industrial Estate (OIE) are located 24km to the north of Geraldton at 
Oakajee, bounded by the Oakajee River to the north, the Buller River to the south, the North West 
Coastal Highway to the east and the Indian Ocean to the west (Figure 1.2). 
The OIE and surrounding buffer zone has been acquired in freehold by the State Government as part 
of its long term strategic planning process. This area totals approximately 6,400 ha. 

In June 2004, the area of the OIE was rezoned ‘Industrial Investigation Zone’ under the Shire of 
Chapman Valley Town Planning Scheme No 1 (SoCV TPS).  The Industrial Investigation Zone has been 
divided into three separate areas, each with different permitted land uses and development controls.  
The areas comprise the following (as shown in Figure 4.1): 
• Area A: General Industry (approximately 196 ha) will primarily provide for ancillary industries 

(such as manufacturing, fabrication and processing industries) which will not affect the locality 
through the emission of noise, odours, smoke or other waste, 

• Area B: Coastal (approximately 1002 ha) is intended to accommodate a potential site for a 
port, transport and service corridors, port related land uses and low key recreation activities. 

• Area C: Strategic Industry (approximately 1135 ha) is under investigation for development of a 
strategic industrial estate, adjacent to a port facility.  The objective is to ensure that if 
development of strategic industry proceeds, it is contained within a strategic industrial core 
with appropriate buffer zones. 

The Proposal will be developed primarily within Area B.  However, some of the rail handling facilities 
and supporting infrastructure will be located within Area C Strategic Industry.  The remainder of the 
OIE will be developed by the government and/or other industries at a later stage (refer to Section 
1.5.3) and will be the subject of future approval processes. 

A significant portion of the landholding (approximately 4072 ha) has also been acquired by LandCorp 
as an industry buffer, designated as a Special Control Area under the SoCV TPS No. 1.  The buffer is 
considered necessary to accommodate impacts from the potential industrial development within 
Area C (Figure 4.1). 

The Zones have been proclaimed under the SoCV TPS No. 1.  No zoning amendments to regional or 
town planning schemes are required.   

All of the marine and terrestrial port facilities will come under the jurisdiction of the GPA under the 
Port Authorities Act 1999.  The seabed area and the strip of crown land along the coast are already 
vested in the GPA under the Port Authorities Act 1999 and the Land Administration Act 1997 
respectively.  Once GPA has completed its Master Planning for the Oakajee Port and as soon as the 
full extent of the terrestrial port is known (which will include the land area required to accommodate 
the facilities described within this PER) the entire marine and terrestrial port facility area will be 
defined and gazetted under the Port Authorities Act 1999.  GPA will then issue a lease to OPR for the 
construction and operation of its facilities. 
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4.2 KEY PROPOSAL CHARACTERISTICS 

The principal components of the Proposal are identified in Table 4.1 and Figure 4.2, and are further 
discussed in Sections 4.2.1 to 4.2.6. 

Table 4-1 – Key characteristics of the Proposal 

Non-spatial elements Description 

Project Life In excess of 50 years. 

Desalination Plant  Rated to treat a peak capacity of 14 ML/day – approximately 5GL per annum.   

Transport of Product Rail to Port, Port to Rail. 

Power Station 30MW per annum gas fired power station with 2MW diesel back-up.  

Hours of operation 24 hours a day, 7 days a week, 365 days a year. 

Port throughput 45 Mtpa of iron ore product, including hematite (lump and fines) and magnetite 
and hematite concentrate. 

Spatial elements Description Footprint 

Total area of disturbance 
Up to 365 ha within the Proposal area as described by Figure 
4.2. up to 365 ha 

Total Area of native 
vegetation clearing This area is included within total area of disturbance above.  up to 222 ha 

Rail facilities Rail formation and alignment, rail yard and service 
maintenance workshops. 

approx. 110 ha 

Iron ore stockpiles and 
materials handling 

Including lump rescreening plant, stackers, reclaimers, 
stockyard, ship loader, and other ancillary facilities. 

approx. 70 ha 

Utilities and other 
infrastructure 

Other utilities including power, water storage, construction 
roads, laydown areas, laboratories and, administration 
facilities. 

approx. 2 ha 

Heavy haulage access 
roads 

A northern and a southern access road are proposed.  

Note that the proposed area of vegetation clearing is 
approximate and will be subject to change.  The area will be 
dependent on further planning and engineering for these roads 
which will endeavour to minimise vegetation clearing.  Refer to 
Section 4.2.4.4 for more information on this planning process. 

approx. 40 ha 

Dredge Spoil Area Location for land-based dredge spoil disposal approved under 
Statement 469. 

approx. 4 ha 

Desalination This facility is located within the area approved under 
Statement 469 (refer Figure 1.3). Not applicable 



0

Scale
MGA94 (Zone 50)

Figure No:

CAD Resources File No:

Drawn:

CAD Resources

g1660_Pub_PER_P_F004.dgn

INDIAN OCEANINDIAN OCEAN

Iron OreIron Ore
StockyardStockyard

ConveyorsConveyors

H
ig

hw
ay

H
ig

hw
ay

C
oa

st
al

C
oa

st
al

N
or

th
N

or
th

Workshop/OfficesWorkshop/Offices

W
es

t
W

es
t

Rail AlignmentRail Alignment

264000mE

264000mE

68
30

00
0m

N
6830000m

N
68

32
00

0m
N

68
34

00
0m

N
68

36
00

0m
N

6832000m
N

6834000m
N

6836000m
N

266000mE 268000mE 270000mE 272000mE

266000mE 268000mE 270000mE 272000mE262000mE

262000mE

4.2

Rail AlignmentRail Alignment

WOKATHARRAWOKATHARRA
GAPGAP

800m400

Notes:
Cadastral Data supplied by Landgate

Proposal General Arrangement

Access Road ConnectionAccess Road Connection
to North Westto North West

Coastal HighwayCoastal Highway

ServiceService
CorridorCorridor

Rail YardRail Yard
Access RoadAccess Road

LEGEND

Water StorageWater Storage

ConceptualConceptual
Power PlantPower Plant

PrecinctPrecinct

Proposed OPR Rail Alignment
Oakajee Industrial Estate
Cadastral Boundary
Proposed Port Infrastructure
Approved Port Infrastructure
Proposed Port Roads

Conceptual Geraldton PortConceptual Geraldton Port
Authority BuildingAuthority Building

Rail Yard And

Rail Yard And
Maintenance Workshop

Maintenance Workshop

Dredge Spoil AreaDredge Spoil Area

Desal PlantDesal Plant



 
OPR Terrestrial Port Development 

  Public Environmental Review 

 27 

 

4.2.1 Rail Handling Facilities 

A standard gauge rail formation and embankment of approximately 8km within the OIE will be 
required through to the car dumper.  Arrival and departure tracks, and train assembly and 
maintenance areas, will also be developed ahead of the dumping facilities. 

The ancillary facilities associated with the rail within the OIE are outlined in Section 4.2.4.3. 

In accordance with prior planning and contractual arrangements for development of the OIE Estate, 
rail facilities are located within the OIE buffer zone or on the perimeter of the Area C: Strategic 
Industry Zone (refer to Section 4.1).   

In addition, with rail unloading there is a requirement for relatively flat land and the topography of 
the site dictates that the rail best enters the OIE from the east.  The steep gradients near the coast 
and the relatively small area of land to the west of the escarpment means that the proposed location 
at the top of the scarp is the best for rail unloading of iron ore. 

An illustrative cut and fill cross-section for the rail through the Port is illustrated in Figure 4.3. 

4.2.2 Ore Handling Systems 

4.2.2.1 Overview 

The ore handling system is expected to be conventional in design utilising equipment and systems 
similar to other iron ore operations of similar scale throughout the Pilbara region of Western 
Australia. 

The facility will handle the following iron ore products: 
• Lump – approximately 6.3 mm to 32.0 mm (nominal), used directly in blast furnaces at 

integrated steel works; 

• Fines – less than 6.3 mm (nominal), used primarily as a sinter plant feed; and 

• Concentrate of magnetite and hematite ore. 

The site topography for the location of the ore handling facility is characterised by an 80m high 
sloping escarpment separating the plateau level from the shoreline. 

The plant comprises both inloading and outloading circuits with the product stockyard between the 
two.  The inloading circuit comprises the car dumper through to the stacker and the outloading 
circuit comprises the reclaimer through to the ship loader. 

A material handling Process Flow Diagram (PFD) is provided at Figure 4.4. 

4.2.2.2 Inloading System 

Car Dumper 

The two-cell rotary tippler car dumper has been sized to allow heavy haulage locomotives to pass 
through and to index rakes of up to 283 gondola type cars.  The rail cars will be tipped though a near 
180 degree rotation to ensure that all material is discharged into the hoppers below. 

The car dumper will be constructed largely above ground in a depression or in an open excavation 
and formed of reinforced concrete up to the rail level.  The water table is not expected to be 
encountered during construction.  
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The dumper to stockpile transfer conveyor will exit the car dumper from the western side of the 
dumper structure.  Access for future products and services between the OIE and the port area is 
provided under the rail via culverts. 

The dumper installation will be fitted with clean up and dust control equipment.  The entire dumping 
facility will be dust tight and fitted with dust control systems to inhibit fugitive dust emissions. 

Stackers 

Two stackers will be used to form the stockpiles from ore received by rail.  The stackers will have a 
boom length in the order of 50m, to reach the full width of the piles, and a nominal stacking rate in 
the order of 10,000tph.  

The machines will be the travelling, luffing and slewing type.  This provides the following benefits: 
• reduced lump product degradation, by minimising the drop height; and 

• minimised dust generation. 

4.2.2.3 Outloading System 

Reclaimer 

The proposed reclaimer is a boom bucket wheel machine. The reclaimer will be rail mounted with 
travelling, luffing and slewing facilities to allow it to operate on either of the live stockpile rows.  
Material cut from the stockpiles by the bucket wheel will be carried along the boom belt and 
delivered to the reclaim yard belt on a travelling impact table.   An alternative reclaimer system is 
also being considered involving bridge type reclaimers. 

The reclaimer is sized to meet the following criteria: 
• A near transverse reclaim of the product; 

• The ability to reclaim all product types using the same machine to meet ship product 
requirements; 

• The ability to move the load from multiple piles as required; and 

• The ability to achieve a peak reclaim rate of 15,000tph. 

The reclaim yard belt will accept material from the reclaimer and deliver it to either the Lump Re-
screening Plant (LRP) (for lump screening, where required by a customer[s]) or directly to the ship 
loader.  This conveyor will handle a nominal rate of 12,500tph and the peak rate of 15,000tph.  The 
conveyor will be 1,800mm wide with a nominal belt velocity of 3.2m/s.  

The reclaimer will be fitted with dust suppression equipment over the transfers. 

Ship loader 

The ship loader will be rail mounted with travelling, luffing and slewing facilities.  The ship loader will 
have a boom in the order of 52.0m in length to reach the full range of ships up to a design size of 
200,000dwt. 

The ship loader is expected to have a maximum load rate in the order of 12,500t/h.   

The out-loading system (reclaiming, lump re-screening and ship loading) will mainly be controlled 
from the ship loader control cabin. 

4.2.2.4 Lump Re-screening System 

Lump rescreening is needed by an end-user to remove excess fines from lump prior to entering the 
blast furnace. There is a financial benefit to both the supplier and the State revenues as lump ore 
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attracts a premium relative to fines. Penalties are paid by producers for fines in excess of contracted 
limits in lump.  

The majority of screening will be undertaken at the minesite. However, an allowance has been made 
for such equipment at the port should the lump quantities and customers demand it. 

The proximity of the LRP close to ship-loading removes those fines generated by breakage of ore 
during transport, stockpiling and reclaim operations. 

Oversize material (>6.3mm) will discharge onto the conveyor for transport to the ship loader. 
Undersized material (<6.3mm) will fall through to the fines bin, for return to the fines product 
stockpiles. 

The design will provide flexibility and versatility and will ensure that the lump ore delivered to ship 
has a fines content that is within specification. 

4.2.3 Stockpile Facilities 

Ore and concentrate will be transported from the dumper via the conveyors to the stacker where it 
will be stacked into a stockyard. The stockyard is anticipated to have a nominal capacity of 6.5Mt 
stored within live flat top stockpiles of anticipated potential capacity of 200,000T. The products will 
be stored in the stockyard which will be located within Area B of the OIE (refer to Section 4.1). 

A reclaimer will be used to reclaim product from the stockpiles in the stockyard where product will 
be fed by a conveyor circuit, through a lump rescreening plant (for some products) and via the 
sample station to the ship loader. 

The location of stockyard is limited by two key factors.  Firstly, the prior planning and contractual 
arrangements for development of the OIE Estate which specifically excludes use of the Strategic 
Industrial Area for stockpiles.  Secondly, the topography of the site constrains the location of these 
facilities to the west of the escarpment in the OIE.   

4.2.4 Supporting Infrastructure 

The following section outlines those ancillary facilities that are to be developed to support the 
Proposal. 

4.2.4.1 Dedicated Port Zone Ancillary Facilities 

The Port Zone facilities will include: 
• OPR main administration building; 

• port (GPA) administration office; 

• port access control building / first aid room; 

• ablution and crib rooms; 

• marine maintenance and storage area; and 

• Australian Quarantine and Inspection Service (AQIS) quarantine waste storage area. 

4.2.4.2 Dedicated Iron Ore Industry Zone Facilities 

The Iron Ore Industry Zone facilities will include: 
• materials handling administration office; 

• access control building / first aid room; 

• sample preparation building; 
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 laboratory building; 

 electrical substations; 

 ablution and crib rooms; 

 laydown area, ablution and crib rooms for maintenance contractors; 

 potable water storage tank – 500kL (incorporating fire fighting storage capacity); 

 maintenance workshop and storage area; and 

 process water storage tank – 10ML capacity.  

4.2.4.3 Port Rail Facilities 

The proposed facilities include: 
 an administration area  including offices, train control centre, ablutions and staff facilities and 

security access control; 

 rolling stock workshop and stores; 

 fuel storage depot / refuelling station; 

 train wash bay facility; 

 underfloor wheel lathe workshop; 

 waste storage area; 

 an effluent treatment facility; 

 a Locomotive Load box or Test Cell (to test the operation and output of engine and electrical 
components); and 

 a  Locomotive  Provisioning  facility  for  minor  servicing  and  repair,  and  the  provisioning  of 
locomotives whilst unloading trains. 

4.2.4.4 Access Roads 

There  has  recently  been  a  consensus  amongst  a  number  of  Government  agencies  involved  in 
planning  for  the Oakajee  Industrial Estate and Port  facilities  that a northern,  central and  southern 
access will be required for the Oakajee Port facility.  The State’s requirement for a southern access 
road  has  been  identified  as  essential  to  separate  commuter  traffic  from  freight  in  the  short  to 
medium term, whilst a central access road will be  important for freight generated by the potential 
future industrial estate industries.  The northern access road will also be required for potential future 
Port expansion.  

With respect to the central access option, OPR requires an access road from the North‐West Coastal 
Highway  around  the  north‐eastern  boundary  of  the  Strategic  Industry  Zone  to  access  rail 
maintenance yards and workshops  (Figure 4.5).  This access has been  incorporated  into the  impact 
assessment discussions in Section 7, however, there will be no access to the Port from this road.  The 
State’s requirement for a central port access road through the mostly cleared land within the heavy 
industry area of the Oakajee Industrial Estate does not form part of the Proposal which is the subject 
of this PER.   

As a part of its planning for the OIE, and in recognition of the need to the reduce impacts on coastal 
vegetation, DSD and  LandCorp have  recently advised  that original plans  for  a  future  southern  rail 
access have been conceptually relocated to the north of the Oakajee River (note that this rail corridor 
does not  form part of  this PER).  As a  consequence of  this,  there  is now potential  for  the original 
State‐mandated southern port access road to be relocated to avoid significant environmental values 
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along the coastline to the south of the Oakajee Port, with a conceptual alternative southern access 
road presented in Figure 4.5.  However, until such time as this planning is completed only conceptual 
alignments have been identified for both the northern and southern roads. 

Both the northern and southern port access requirements that are currently being investigated by 
LandCorp, DSD and OPR form part of the Proposal.  OPR will construct one of these options. In 
relation to the second port access option it is anticipated that this will be developed by the State 
when Port and Industrial operations require it at some stage in the future.  Noting the State’s recent 
planning requirements with respect to port access, and the lack of detailed engineering on the 
conceptual northern and southern alignments no detailed environmental impact assessment is 
currently available.  On this basis, the environmental impact assessment discussions provided in 
Section 7 assumes the development of the original State-mandated southern access road close to the 
sensitive coastal areas (refer Figure 4.5).   

A more defined alignment for both the southern and northern port accesses, as required by the 
State, will be available prior to the completion of the EPA process.  So that these access impacts can 
be considered as part of the current Part IV assessment for the Proposal, DSD, LandCorp, GPA and 
OPR will provide a supplementary submission to the EPA outlining road designs and alignments.  This 
supplementary submission will also provide a more detailed environmental impact assessment for 
the northern and southern access requirements. 

Environmental considerations for the final design and location of the northern and southern port 
access roads, and information to be included in the EPA submission, will include: 

• Clearing of native vegetation;  

• Disturbance of priority flora;  

• Disturbance of SRE habitat;  

• Disturbance of riparian zone;  

• Impacts on water quality/flow;  

• Aboriginal heritage sites;  

• Other heritage sites; and  

• Noise.  
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4.2.4.5 Service Corridor 

A services corridor is proposed to be located along the northern boundary of the Oakajee Industrial 
Estate Strategic Industry Zone. 

The services corridor is planned to accommodate all utility services (e.g. roadways, water, electricity, 
gas and telecommunications) that may be required for the development of the port.  It is envisaged 
that all of the required services would, as far as practicable, be co-located within the one corridor. 

4.2.4.6 Utilities 

Power 

The power demand for the Proposal is estimated to be 30MW.  The power supply to the port 
facilities is yet to be confirmed, with two options currently being considered.  These are: 
• supply by Western Power from the South West Integrated System (SWIS); or 

• A 30MW gas turbine power station with a 2MW diesel generator backup. 

Although the second option is not OPR’s preferred, this has been presented in the impact assessment 
discussions in Section 7.8.3.2 (other air emissions) in order to present the most conservative impact 
scenario. 

Water – Desalination Plant 

A desalination plant is required to provide water for the operational phase. The largest quantity of 
water required for proposed activities will be for dust suppression of the iron ore stockpiles.  

It is anticipated that the operational phase of the Proposal will require a total of 70ML/year of 
potable water and 5GL/year of process water.  It is anticipated that process water will be provided by 
a Seawater Reverse Osmosis (SWRO) desalination plant, which will be rated to treat a peak capacity 
of 14ML/day.  Potable water will be provided via the Water Corporation’s Northampton main line.   

The SWRO plant will treat seawater to a standard of 500 to 1,000mg/L Total Dissolved Solids (TDS) 
and will comprise all required facilities and equipment for pre-treatment, filtration, back-washing, 
high pressure pumping, the reverse osmosis process, energy recovery, brine pumping, chemical 
dosing as required and treated water pumping to post-treatment storage. 

The proposed seawater intake is currently proposed to be located on the north-west corner of the 
reclaimed land adjacent to the breakwater, infrastructure included in the Approved Port. It is 
proposed to return the brine concentrate from the desalination plant to the sea on the southern side 
of the breakwater at a depth of approximately 8m, with the diffuser ideally located in a natural or 
excavated trench in the seabed to protect it from wave and current forces.  This location will enable 
mixing of the brine stream in a high energy wave environment with good water exchange.  The 
diffuser will be located within the footprint of the Approved Port. 

The SWRO diffuser will be designed to meet a dilution factor of greater than 30:1, resulting in a 
salinity increase of approximately 2%.  Combined results of toxicity tests for the Perth, Adelaide and 
Victorian desalination plant studies indicates that such an initial dilution will have a negligible effect 
on dissolved oxygen, temperature and pH after mixing in the marine environment and be sufficient 
to minimise the toxic effects of the brine discharge. 

The brine stream will also include traces of chemicals used in the desalination treatment process.  
These include: 

• metal salts, 
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• biofouling control; 

• antiscalants; and 

• cleaning chemicals. 

As the breakwater will not be available immediately for installation of the operational pipework, 
temporary low impact pipes will be required for the construction phase in proximity to the Approved 
Port. 

4.2.5 Land-based Dredge Spoil Disposal Area 

The Approved Port allows for up to 5 million m3 of dredge spoil.   

Although the Approved Port PER (Tingay and Welker, 1997) referred to dredge spoil disposal at “a 
suitable onshore site”, this site was not specified.  This PER identifies and seeks approval for a 
specified site, being largely located on an unvegetated dune blowout adjacent to the proposed 
stockyards.  Once this area has settled over time, it is expected that the area will provide for future 
stockyard expansions which will be the subject of future approval processes. 

The dredge spoil will be disposed within the nearshore reclamation area (adjacent to the 
breakwater) and on land, at those locations identified in Figure 1.3. 

The activity of dredge spoil disposal is covered under the Approved Port and will be managed via the 
Dredge and Land Reclamation Management Plan required under Statement 469.  This plan will also 
be subject to approval by the EPA. 

The near and onshore disposal of dredge will provide for a much better environmental outcome 
when compared to offshore disposal.  Offshore disposal has a much greater potential to impact on 
marine water quality and benthic primary producer habitat, including seagrasses, that exist in the 
area (refer to Section 5.2.5). 

4.2.6 Workforce and Operations 

Operations will occur 24 hours a day, seven days a week, and 365 days per year.  During the 
construction period, 12 hour day shifts on a four week on – one week off rotation are likely.  
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5 EXISTING ENVIRONMENT 

5.1 REGIONAL SETTING 

5.1.1 Climate 

The Mid-West coast experiences a typical Mediterranean-type climate, characterised by hot, dry 
summers and mild, wet winters.   

The Bureau of Meteorology (BoM) has two data sets for the Geraldton region, the Geraldton Airport 
and Geraldton Port.  The Geraldton Port station has recorded rainfall data from 1877 until present, 
however recordings of other climatic data was discontinued in the 1950’s.  The Geraldton Airport 
station has comprehensive climate data from 1941 to present.   

OPR has a meteorological station at Oakajee with one minute interval data available for temperature, 
wind direction, wind speed, relative humidity and rainfall.  The data is available from June 2007 to 
the present.  

Unless otherwise indicated the airport dataset (Site No. 8051, BoM 2010a) has been referenced 
throughout this section. 

Temperature 

Geraldton generally experiences its hottest temperatures in February, with an average minimum 
temperature of 19.1°C and an average maximum temperature of 32.4°C (refer to Figure 5.1).  
Seasonal extremes can occur from the north easterly winds across the arid interior of the state, 
bringing very hot summer days. The highest maximum temperature registered at the Geraldton 
Airport over the recording period was 47.7°C (BOM 2010a). 

The coolest temperatures are experienced in July and August, with an average minimum 
temperature of 8.9°C (August) and an average maximum temperature of 19.5°C (July).  Cold fronts 
moving from the Southern Ocean bring windy, winter days.  The lowest minimum temperature 
registered at the Geraldton Airport over the recording period was 0.5°C (BOM 2010a). 

On the coast, temperatures tend to be moderated by the ocean, resulting in cooler summers and 
warmer winters than places inland.  

Rainfall 

The mean annual rainfall for Geraldton Port is 448.2mm, and for Geraldton Airport is 446.9mm. 

Approximately three quarters of the total annual rainfall for Geraldton falls between May and 
October, with June being the wettest month (BoM, 2010a). 

The summer months are characteristically dry, with the lowest average rainfall in December and 
January.  The controlling climatic feature in summer is a subtropical belt of high pressure which 
directs hot dry easterly winds over the region.  The summer months may also be influenced by the 
tropical cyclone period, which occasionally brings heavy localised rainfall to the area (see Cyclones 
later in section). 

Figure 5.1 provides a summary of the average maximum temperatures and rainfall experienced at 
the Geraldton Airport. 
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Figure 5.1 – Summary of climatic data for Geraldton Airport Station 8051   
(Source: BoM, 2010a) 

Humidity 

The humidity in the Geraldton area is typically higher during the winter months and lower during the 
summer period due to seasonal rainfall. 

The relative humidity is highest in the morning in July (9am mean of 78%) and lowest in the 
afternoon in February and March (3pm mean of 44%) (BoM, 2010a).  

Evaporation 

The mean annual pan evaporation rate is approximately 2450mm at Geraldton Airport (BoM, 2010a), 
which by far exceeds the mean annual rainfall of 448.2mm.  

Evaporation rates are highest in the hottest months, with mean daily evaporation rates of 10.8mm in 
January compared to 3.0mm in July (BoM, 2010a).  

Wind 

Due to the local terrain and micro meteorological effects, the wind conditions at the Proposal area 
may differ to the airport data.  However, the broad patterns exhibited in the Geraldton area are likely 
to be similar to those exhibited within the Oakajee area. 

Predominant summer (February, Figure 5.2) wind directions for the Geraldton coast are south and 
south-easterly in the mornings (9am recordings) and predominantly south and south-westerly in the 
afternoons (3pm recordings).    
Predominant winter (August, Figure 5.3) wind directions for the Geraldton coast are north-easterly in 
the mornings (9am recordings) and predominantly south, south-westerly and westerly in the 
afternoons (3pm recordings).    
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Cyclones 

It is estimated that a cyclone impact causing wind gusts in excess of 90 km/h in the vicinity of 
Geraldton occurs about once every six to eight years on average.    Apart from the indirect impact of 
Cyclone Herbie, in 1988, the last cyclone to cause gales at Geraldton was Hazel in 1979.  Other 
cyclones prior to this include Alby (1978), Wally (1976) and Beverley (1975) (BoM, 2010b). 

In general, cyclones weaken as they move southwards over cooler water and to latitudes where the 
atmospheric winds are unfavourable for cyclones.  Winds speeds over 170 km/h have never been 
recorded south of Carnarvon.  Although losing their tropical cyclone characteristics these systems 
may move at speeds in excess of 60 km/h (BoM, 2010b).   

Warm squally winds without rain causes conditions highly favourable to severe dust storms and the 
spread of fires.  Heavy rainfall is more likely on the southern side of the cyclone (BoM, 2010b). 

5.1.2 Biogeography 

The Interim Biogeographic Regionalisation for Australia (IBRA) divides Australia into 85 biogeographic 
regions based on climate, geology, landforms, vegetation and fauna.   
The Proposal area lies in the Geraldton Sandplains Biogeographic Region (Environment Australia, 
2007).  The Geraldton Sandplains IBRA region is subdivided into the Edel, Geraldton Hills and Lesueur 
Sandplain Subregions.  The Oakajee Study Area occurs in the Geraldton Hills subregion (GS2) (Figure 
5.4).  

The Geraldton Hills subregion incorporates the southern end of the Carnarvon Basin and the 
northern end of the Perth Basin. This subregion is described by Desmond and Chant (2001) as 
Permian/Silurian siltstone and Jurassic sandstones, mostly overlain by sandplains, alluvial plains, and 
coastal limestone. Typical vegetation of the area includes sand heaths with emergent Banksia and 
Actinostrobus, York Gum woodlands on alluvial plains, proteaceous heath and Acacia scrubs on 
limestone, depending on the depth of the coastal-sand mantle (Desmond and Chant, 2001). This 
subregion also includes the Pinjarra Orogen which is an area of hill country with a Proterozoic 
basement, and comprises extensive, undulating, lateritic uplands mantled in sandplain supporting 
proteaceous shrublands and mallees while valleys support York Gum. 

Currently, 515 Priority Flora taxa are listed on FloraBase as occurring in the Geraldton Sandplains 
Bioregion (Western Australian Herbarium, June 2009). 

5.1.3 Land Systems 

Dye et al. (1990) conducted a soil and landform inventory of the area surrounding Geraldton, 
including the Study Area.  Eight land systems were described, and of these five were mapped within 
the Study Area and surrounds (Figure 5.5); being the: 
• Quindalup System: consists of Safety Bay sand, Holocene shoreline deposits and dunes; 

• Tamala System: consists of lines of dune limestone parallel to the coast, immediately east of 
the Quindalup Land System.  The coastal area of this unit consists of relict dune swale 
topography.  Limestone outcrops occur in the higher areas; 

• Northampton System: Granulite Country - gently rolling but sometimes undulating to hilly 
terrain (3-10% slope) on granulite rock.  The lower slopes of the rolling hills form a convergent 
drainage pattern.  Sandstone remnants of the Moresby Range are steeper areas within the 
unit; 

• Northampton System: Recent Alluvium - recent alluvial deposits on the terraces of the major 
rivers and along minor tributaries.  Soil types are variable; and 
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Figure 5.4 – Geraldton Hills IBRA sub-region  
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• Northampton System: Rock outcrop. 

The Quindalup and Tamala Limestone land systems have been mapped over most of the Study Area. 

5.1.4 Topography, Geology and Soils 

Topography 

Oakajee lies on a coastal belt of limestone and sand dunes, which extends both north and south of 
Geraldton. The coastal limestone belt forms hills up to 130m high, and extends up to 8km inland 
(Aquaterra, 2009). 

Playford et al. (1970) identified four main landforms in the Geraldton region: 

• Victoria Plateau – most inland formation, consisting of gently undulating sandplain over 
laterite with some flat topped mesas and sand dunes; 

• River Drainage systems – associated with riparian areas of the Greenough, Chapman, Hutt, 
Bowes and several minor rivers.  These formations extend from the coast to the eastern areas 
of the Victoria Plateau; 

• Greenough Flats – in the south of the region and form the floodplain surrounding the mouth of 
the Greenough River.  This system consists of fertile soil and has been intensively used for 
agriculture since the 1850s; and 

• Coastal Belt – consists of sand dunes, often mobile, and some ridges of limestone up to 130 m 
high, with cliffs around the Hutt River.  Hutt Lagoon, a large salt lake, is also in this area.   

The main sub-landforms of the Study Area itself are the narrow coastal strip of Quindalup sand 
dunes, the Spearwood sand dune system further inland, the Northampton system (consisting of low 
hills and rises underlain by Proterozoic rocks), and the Moresby plateau and footslopes underlain by 
Jurassic rocks (Langford, 2001). 

Geology and Soils 

The Geraldton region incorporates the southern end of the Carnarvon Basin and the northern end of 
the Perth Basin, with exposed areas of Permian/Silurian siltstone and Jurassic sandstones, mostly 
overlain by sandplains, alluvial plains and coastal limestones (Desmond and Chant, 2001).   

A general description of the geology and soil of the region is presented in the 1:250,000 geological 
map and explanatory notes by the Geological Survey of Australia (Playford et al., 1970), and includes: 

• Bedrock – granitic rock (granulite) forming small outcrops along the Oakajee and Buller Rivers, 
and in a small area west of the limestone escarpment.  Over most of the area granulite lies at 
depths of up to 50m below ground surface and is commonly weathered to sandy clay near its 
upper surface; 

• Chapman Group – strata of Jurassic age crop out to the north of the OIE and underlie the 
sandplain.  These strata generally lie directly on the bedrock, and are mainly siltstone and 
sandstone up to 40m thick; 

• Tamala Limestone – Quaternary age forming cemented dune sand, crops out along the top of 
the escarpment and at elevated locations bordering the rivers.  It is generally 10 to 15m thick 
and probably contains vugs (cavities).  The marine limestone underlies the coastal dune zone 
and extends offshore as partly-exposed reef;  

• Tamala Sand – underlies the Tamala limestone near the western escarpment.  In the central 
and eastern part of the Study Area it extends to near the ground surface. It extends up to 40m 
thick; and 
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• Sand and Alluvium – most of the area has a cover of sand and alluvium.  The Safety Bay Sand 
occupies the coastal dune zone and yellow quartz sand covers most of the plateau.  Alluvial 
deposits of the Oakajee and Buller Rivers overlie bedrock and other strata.  

5.2 THE PROPOSAL AREA 

The Proposal area is defined as the area required for the Terrestrial Port infrastructure and facilities.  
The Study Area is a larger area in which biological surveys have been undertaken for the OPR 
proposal (refer to Figure 5.6 and definition at Section 12). 

Additional mapping has been undertaken encompassing the Study Area, including a larger 40,737 ha 
area surrounding Geraldton by WAPC (2010, also presented in Figure 5.6) and over the Geraldton 
Sandplains Bioregion by Beard and Burns (1976). 

5.2.1 Vegetation and Flora 

5.2.1.1 Regional Vegetation Mapping 

Beard and Burns (1976) mapped the vegetation of the Geraldton region and grouped similar areas 
according to vegetation (Figure 5.7).  The Study Area lies within an area of coastal vegetation known 
as the Greenough System.   

The Greenough vegetation system is characterised by a coastal limestone belt extending from 
Kalbarri to Dongara.  The limestone belt varies in width, elevation and in topography.  The limestone 
belt forms several extensive, shore-parallel ridges along the entire length of the coast in the region 
and outcrops at the coast as tall sea cliffs north of Oakajee near Horrocks Beach.  It includes abrupt 
rocky ridges, more gentle soil-covered areas, alluvial flats and lagoons.  On the seaward side, the 
limestone is covered with a mantle of recent, poorly consolidated or still mobile dune sands (Beard 
and Burns, 1976).   

Six main vegetation types were mapped within the Study Area (Beard and Burns, 1976): 

• Jam scrub (Acacia acuminata) with York Gum (Eucalyptus loxophleba) (Vegetation Unit 35);  

• Sparsely vegetated drift sand (Vegetation Unit 129); 

• Banksia woodland and Acacia scrub (Vegetation Unit 359); 

• Shrublands, Acacia neurophylla thicket (Vegetation Unit 413); 

• Acacia ligulata open shrub (Vegetation Unit 440); and 

• Mixed (Melaleuca, Hakea) thicket (Vegetation Unit 675). 

Although not mapped in the Study Area by Beard and Burns (1976), Ecologia (2010a) identified 
Vegetation Unit 431 (Acacia rostellifera open scrub) as correlating closely with sub-association 3 
mapped within the Study Area (refer to Section 5.2.1.4). 

5.2.1.2 Database Searches 

State and Commonwealth database searches indicated that: 

• 63 species listed as DEC Priority Flora and 12 species listed as Declared Rare Flora (DRF) had 
been previously recorded in the vicinity of the Study Area;   

• no Threatened Ecological Communities (TECs) or Priority Ecological Communities (PECs) occur 
in the Study Area; and   

• 82 plants were declared (as pest plants) in the region, with 77 of these being Declared Plants 
state-wide. 
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Table 5-1 lists the databases that were consulted in the formulation of potential conservation 
significant flora previously recorded in the Study Area. 

Table 5-1 – Flora database searches of the Study Area 

Database Search Details 

DEC Threatened (Declared Rare) Flora Database 
Records within 50 km N-S and 20 km W-E of the 
Study Area.  The search co-ordinates used were 
28°.21’ – 28°.50’S and 114°.29’ - 114°.43’E  

WA Herbarium Specimen Database 

DEC Declared Rare and Priority Flora List 

Department of Agriculture and Food (DAFWA) 
Declared Plants List Northampton-Geraldton Area 

The details of these search results are provided in Appendix B (Ecologia, 2010a).   

In addition to the above databases, two publications reporting on the flora and vegetation of the 
Study Area or region were consulted.  The key findings of these publications are provided in Table 
5.2.  

Table 5-2 – Previous studies of the Study Area 

Publication Description Findings 

Dames and 
Moore (1993)  
Flora and Fauna 
Assessment, 
Oakajee 
Proposed 
Industrial Site 

Survey of 
vegetation, flora 
and fauna 
habitat of 
Oakajee core 
and immediate 
surrounds 

Dames and Moore (1993) mapped the Study Area, identifying six major 
plant associations at the 1:25,000 scale and recording 165 vascular 
plant species (including 27 weeds).   
No Declared Rare Flora (DRF) species were recorded during this survey.  
One Priority Flora species, Grevillea triloba (P3), was located in Reserve 
16200 on the North West Coastal Highway.   

Muir 
Environmental 
(1997)  
Re-evaluation of 
Flora and Fauna: 
Oakajee 
Proposed 
Industrial Estate 
and Quarries. 

Survey of 
vegetation, flora 
and fauna 
habitat of 
Oakajee core 
and immediate 
surrounds 

Muir Environmental (1997) mapped six “terrain types” and recorded 
217 species of vascular flora (including 37 weed species).   
Three Priority Flora species and one orchid of potential conservation 
significance were recorded and these are listed below: 
• Grevillea triloba (P3) was located on both sides of the Oakajee 

River valley, in Reserve 16200, and along roadsides. 
• Eucalyptus blaxellii (P4) was found on a breakaway near the 

southern branch of the Oakajee River.  This species was recorded 
as a single plant in very poor condition. 

• Verticordia penicillaris (P4) was located on Reserve 16200. 
• A single plant of a hybrid between Caladenia hoffmannii (DRF) and 

Caladenia longicauda was also collected on the Banksia sandplain. 

5.2.1.3 Flora and Vegetation Survey 

Survey Methodology 

OPR commissioned Ecologia to undertake a Level 2 single phase survey of the vegetation and flora of 
the Oakajee Study Area consistent with EPA Position Statement No. 3 (EPA, 2002b) and Guidance 
Statement No. 51 (EPA, 2004a).   

A one-season survey was deemed appropriate given historical surveys (refer to Table 5.2).  This 
survey was conducted in August 2006 using a combination of bounded sampling sites and transects. 
The area surveyed (4743 ha) extends for approximately 12 km along the coast and approximately 
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7km inland at its widest point (refer to the Study Area presented in Figure 5.6).  The location of 
survey sites are presented in Figure 5.8.  

A follow-up threatened flora survey was undertaken in March 2009 to determine the extent of 
populations of conservation significant flora within the Study Area and an adjacent area (267 ha) of 
largely native vegetation to the immediate south. The search concentrated on the conservation 
significant taxa located during the vegetation and flora survey; however, other conservation 
significant taxa recorded during earlier surveys of the Oakajee area were also targeted.  The location 
of transects surveyed are presented in Figure 5.9. 

Sampling adequacy was determined using Species Accumulation Curves (SACs). 

For detailed information on sampling methodology for flora and vegetation surveys please refer to 
Appendix B. 

Vegetation Mapping 

Colour aerial photography at 1:40,000 was used to interpret the vegetation patterns of the Study 
Area and verified using linked ground traverses and observations of dominant species and vegetation 
structure. Sampling sites were selected to be representative of the vegetation types as interpreted 
from the photographs and field observations. The boundaries of the major vegetation units derived 
from the field observations and subsequent analysis of data collected from bounded quadrats were 
mapped onto the aerial photograph to provide a visual summary of the extent of vegetation units 
over the entire site. 

The boundaries of the vegetation units mapped from information collected during the 2006 survey 
were ground truthed and further refined during the threatened flora survey. 

5.2.1.4 Vegetation recorded within the Study Area 

Ecologia described and mapped fourteen vegetation units (at the scale of 1:40,000), at the sub-
association level within the Study Area (Figure 5.10).  These sub-associations includes an area 
mapped as revegetated agricultural land, but excludes two sub-associations mapped as bare sand 
and disturbed agricultural land.   

Much of the vegetation in the Study Area, particularly the sandplain, laterite vegetation and riparian 
units has either been cleared for agriculture or is degraded from weed invasion, or from grazing by 
livestock and feral animals.  However, there are significant areas (representative of all the vegetation 
types other than riparian vegetation) present in the Study Area that are still species-rich and in very 
good to excellent condition. 
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1. Olearia axillans low open shrubs,
Spinifex longifolius hummock
grasses(+/- Scaevola crassifolia ).

2. Juncus kraussu closed sedgeland.
3. Acacia rostellifera - Stylobasium

spathulatum - Tetragonia implexicoma
- Acanthocarpus preissii open to
closed medium to low scrub.

4. Acacia xanthina - Melaleuca cardiophylla
(+/- Grevillea argyrophylla ) closed scrub.

5. Melaleuca cardiophylla - Grevillea
afgyrophylla scrub or heath (+/- Eucalyptus
dolichocera mallee and Diplolaena
grandiflora scrub).

6. Banksia prionotes (+/- Banksia menziesii )
open scrub.

7. Eucalyptus camaldulensis - Casuarina
obesa low closed forest {+/- Melaleuca
rhaphiophylla and Cyperus gymnocaulos ).

8. Grevillea - Melaleuca and other low shrubs
over Borya sphaerocephala mats.

9. Acacia acuminata sparse low trees over
Acacia tetragonophylla shrubs {+/-
Eucalyptus spp. mallees, pasture grasses
and weedy herbs).

10. Tall shrubs of Grevillea - Melaleuca -
Acacia spp. over species rich open heath.

11. Melaleuca cardiophylla - Grevillea
argyrophylla dense fall heath.

12. Acacia xanthina mid to tall dense scrub.
13. Acacia rostellifera tall dense scrub.
14. Eucalyptus spp. mixed revegetation on

previously disturbed land.
15. Bare sand.
16. Disturbed agricultural land.

Vegetation Associations
(Ecologia 2010a)

1111

Vegetation Sub-Associations of the Study Area
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The vegetation sub-associations mapped by Ecologia (2010a) are as follows: 

1. Olearia axillaris low open shrubs, Spinifex longifolius hummock grasses (+/- Scaevola 
crassifolia) on foredunes; 

2. Juncus kraussii closed sedgeland on swale; 

3. Acacia rostellifera – Stylobasium spathulatum – Tetragonia implexicoma – Acanthocarpus 
preissii open to closed medium to low scrub on deep sands on secondary dune crests and 
slopes; 

4. Acacia xanthina – Melaleuca cardiophylla (+/- Grevillea argyrophylla) closed scrub on Tamala 
limestone slopes and hill crests; 

5. Melaleuca cardiophylla – Grevillea argyrophylla scrub or heath (+/- Eucalyptus dolichocera 
mallee and Diplolaena grandiflora scrub) on Tamala limestone slopes and ridges; 

6. Banksia prionotes (+/- Banksia menziesii) open scrub on sandplains; 

7. Eucalyptus camaldulensis - Casuarina obesa low closed forest (+/- Melaleuca rhaphiophylla and 
Cyperus gymnocaulos) on river drainage systems; 

8. Grevillea - Melaleuca and other low shrubs over Borya sphaerocephala mats on 
laterite/sandstone; 

9. Acacia acuminata sparse low trees over Acacia tetragonophylla shrubs (+/- Eucalyptus spp. 
Mallees, grasses and weedy herbs) on low gentle to moderate hill slopes; 

10. Tall shrubs of Grevillea – Melaleuca – Acacia spp. over species rich open heath on sand over 
laterite on undulating plains; 

11. Melaleuca cardiophylla – Grevillea argyrophylla dense tall heath on Tamala limestone hill 
crests; 

12. Acacia xanthina mid to tall dense scrub on calcareous sand on stony Tamala limestone hill 
crest; 

13. Acacia rostellifera tall dense scrub on deep calcareous sand in Holocene secondary dune 
swales; and 

14. Eucalyptus spp. mixed revegetation on previously disturbed land. 

The vegetation sub-associations within the Study Area are presented in Figure 5.10 and Table 5-3. 

Vegetation of Conservation Significance 

Vegetation communities may be protected at a National level under the Commonwealth EPBC Act. 
No communities listed under the EPBC Act have been recorded in the Study Area.   

Vegetation communities are protected at State level by the Minister for the Environment, through 
listing as a Threatened Environmental Community (TEC) or Priority Ecological Community (PEC), or 
may be declared as an Environmentally Sensitive Area (ESA).  No vegetation classified as a TEC or a 
PEC is present within the Study Area, and no ESAs have been declared within the Study Area (DEC 
2010).  ESAs in the surrounding areas are shown on Figure 5.11. 

For more information about legislation and levels of protection for vegetation and flora please see 
Section 7.2.2.3. 
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Table 5.3 – Vegetation Associations within the Study Area (Ecologia, 2010a) 

Site Number  Vegetation Unit and Typical Habitat  Photograph 

Sub Association 1: Olearia axillaris low open shrubs, Spinifex longifolius hummock grasses (+/‐ Scaevola crassifolia).  Foredunes.  

7  Olearia  axillaris  –  Scaevola  crassifolia  low  open  shrubs  over  Spinifex  longifolius  sparse 
grass.  Calcareous sand on low Holocene foredune.   

 

16  Olearia  axillaris  ‐  Acacia  rostellifera  low  shrubs  over  Spinifex  longifolius  sparse  grass.  
Calcareous sand on low Holocene foredune.  

17  Olearia axillaris open heath over Spinifex  longifolius mid dense grass.   Calcareous sand on 
low Holocene foredune. 

Sub Association 2: Juncus kraussii closed sedgeland.  Swale 
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Site Number  Vegetation Unit and Typical Habitat  Photograph 

Opportunistic Site  

22 
Juncus  kraussii  closed  sedgeland  with  low  open  shrubs  of  Olearia  axillaris.    Seasonally 
waterlogged swale in Holocene dunes.   

 

Sub Association 3: Acacia rostellifera – Stylobasium spathulatum – Tetragonia implexicoma – Acanthocarpus preissii open to closed medium to  low scrub.   Deep sands on secondary 
dune crests and slopes. 

18 
Acacia  rostellifera  ‐  Scaevola  tomentosa  ‐  Tetragonia  implexicoma  open  scrub  over  Poa 
poiformis ‐ Austrostipa elegantissima ‐ Lomandra maritima open grasses and sparse herbs.  
Deep calcareous sand on Holocene secondary dune.   
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Site Number  Vegetation Unit and Typical Habitat  Photograph 

Sub Association 4: Acacia xanthina – Melaleuca cardiophylla (+/‐ Grevillea argyrophylla) closed scrub.  Tamala limestone slopes and hill crests. 

21 
Acacia xanthina closed scrub over low open shrubs including Pimelea microcephala subsp. 
microcephala and Melaleuca cardiophylla and naturalized alien grasses.  Shallow calcareous 
sand over Pleistocene Tamala Limestone in deflated interdunal swales. 

 

3  Patchy closed scrub of Acacia xanthina over  low open shrubs of Melaleuca cardiophylla – 
Grevillea argyrophylla.  Shallow calcareous sand over Tamala Limestone on ridges. 

4 
Acacia  xanthina  open  scrub  over  Grevillea  argyrophylla  –  Melaleuca  cardiophylla  low 
shrubs over sparse Desmocladus asper  twine rush.   Shallow calcareous sand over Tamala 
Limestone on ridges.  

10 
Acacia  xanthina  open  scrub  over  low  shrubs  Melaleuca  cardiophylla  –  Thryptomene 
baeckeacea  ‐  Templetonia  retusa  over  sparse  twine  rush  Desmocladus  asper.    Shallow 
calcareous sand over Pleistocene Tamala Limestone on ridges and slopes. 
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Sub Association 5: Melaleuca cardiophylla– Grevillea argyrophylla scrub or heath (+/‐ Eucalyptus dolichocera mallee and Diplolaena grandiflora scrub).   Tamala limestone slopes and 
ridges 

15 
Melaleuca cardiophylla – Grevillea argyrophylla patchy open heath over Gahnia lanigera – 
Desmocladus asper open sedges and twine rushes.  Skeletal calcareous sand over limestone 
on cliff slope. 

 

20 

Grevillea  argyrophylla  – Melaleuca  cardiophylla  closed  scrub  over  low  open  shrubs  of 
Pimelea microcephala subsp. microcephala – Olearia dampieri subsp. dampieri ‐ Rhagodia 
preissii subsp. obovata over sparse Desmocladus asper twine rush.  Shallow calcareous sand 
over limestone on low ridge. 

9 
Low open shrubs of Melaleuca cardiophylla – Diplolaena grandiflora over open grasses of 
Poa poiformis and Desmocladus asper  twine  rushes.   Shallow calcareous sand over  rocky 
limestone slope. 

8 
Eucalyptus  dolichocera  low  open  mallee  (less  than  2.5  m  in  height)  over  Melaleuca 
cardiophylla  tall  shrubs  over  Diplolaena  grandiflora  –  Templetonia  retusa  –  Grevillea 
argyrophylla low shrubs.  Gullies on the slopes of Tamala Limestone outcrops. 

14 
Eucalyptus  dolichocera  low  open  mallee  (less  than  3  m  in  height)  over  Melaleuca 
cardiophylla  –  Enchylaena  tomentosa  ‐ Diplopeltis  petiolaris  low  shrubs.   Gullies  on  the 
slopes of Tamala Limestone outcrops. 

19 
Eucalyptus dolichocera low, mid‐dense mallee (less than 4 m in height) over open heath of 
Melaleuca cardiophylla – Melaleuca campanae – Templetonia retusa ‐ Acacia xanthina over 
sparse annual herbs and grasses.  Gullies on the slopes of Tamala Limestone outcrops. 

5 
Grevillea  argyrophylla  closed  patchy  scrub  over  sparse  low  shrubs  and  mid‐dense 
naturalized alien grasses and herbs.   Shallow  calcareous  sand over Tamala Limestone on 
limestone ridges.  
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Site Number  Vegetation Unit and Typical Habitat  Photograph 

Sub Association 6: Banksia prionotes (+/‐ Banksia menziesii) open scrub.  Sandplains 

1 

Banksia  prionotes  open  scrub  over  low  shrubs  including  Keraudrenia  hermanniifolia  and 
mid‐dense  sedgeland  of  Mesomelaena  pseudostygia.    Banksia  menziesii  and  Acacia 
rostellifera occasionally occur  in this sub association.   Pale orange‐ brown quartz sand on 
plain.  
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Sub Association 7: Eucalyptus camaldulensis ‐ Casuarina obesa low closed forest (+/‐ Melaleuca rhaphiophylla and Cyperus gymnocaulos).  River drainage systems. 

Opportunistic  site 
23 

Low  closed  forest  of  Eucalyptus  camaldulensis  over  sparse  Juncus  kraussii  rushes  and 
weedy  shrubs,  annuals  and  grasses  including  *Ricinus  communis,  *Lycium  ferocissimum, 
*Ehrharta  longiflora, Fumaria sp. and *Tropaeolum majus.   This unit  is best developed at 
the lower Oakajee River, west of the shore parallel limestone ridge that is dissected by the 
river.    Inland  from  the above, Casuarina obesa  low  closed  forest dominates  the  riparian 
vegetation, although Eucalyptus camaldulensis is still common.  In addition, the tree species 
Melaleuca  rhaphiophylla and  the  sedge  species Cyperus gymnocaulos are  common along 
sections of the river systems in this sub association. 

Sub Association 8: Grevillea ‐ Melaleuca and other low shrubs over Borya sphaerocephala mats.  Laterite/sandstone  

13 

Patchy  low  shrubs  of  Grevillea  eriostachya  –  Grevillea  triloba  (P3)  – Melaleuca  fulgens 
subsp.  steedmanii  over  open  mats  of  Borya  sphaerocephala  ‐Stylidium  elongatum  ‐ 
Conostylis prolifera over  sparse  sedges of  Lepidosperma  tenue  and  sparse  annual herbs.  
Low lateritic/sandstone outcrop on undulating plain. 

Opportunistic  site 
24  

 

Very  sparse,  very  low  shrubs, herbs  and  sedges  including Acacia  tetragonophylla, Hakea 
sp.,  Blackallia  nudiflora  (P3),  Cryptandra  sp.,  and  Thryptomene  baeckeacea  over  patchy 
mats of Borya sphaerocephala with Schoenus clandestinus, Cyanicula gemmata, Caladenia 
footeana,  Thelymitra  antennifera,  Leporella  fimbriata,  Wurmbea  dioica  subsp.  alba, 
Lomandra  micrantha  subsp.  micrantha,  Acanthocarpus  parviflorus  (P3),  Scaevola  sp., 
Lepidosperma  sp. Moresby  Range  (P1)  and Dampiera  altissima.    Low  lateritic/sandstone 
outcrop. 
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Opportunistic  site 
25  

 

Very sparse, very low shrubs, herbs and sedges including Acacia tetragonophylla, Blackallia 
nudiflora  (P3),  Cryptandra  spp.,  and  Verticordia  picta  over  sparse  patchy mats  of  Borya 
sphaerocephala  with  Cheilanthes  adiantoides,  Acanthocarpus  parviflorus  (P3), 
Lepidosperma  tenue,  Stylidium  elongatum,  Neurachne  alopecuroidea,  Schoenus 
clandestinus and Rhodanthe spicata.  On lateritic/sandstone plateau near southern branch 
of Oakajee River.   

Sub Association 9:  Acacia acuminata sparse low trees over Acacia tetragonophylla shrubs (+/‐ Eucalyptus spp. mallees, grasses and weedy herbs).  Low gentle to moderate hill slopes.   

Opportunistic  site 
26 

Mid‐dense Eucalyptus spp. mallees (such as Eucalyptus loxophleba subsp. loxophleba) over 
sparse low shrubs of Acacia tetragonophylla, Acacia acuminata, pasture grasses and herbs.  
Canopy  intact  but  understorey  degraded  due  to  intensive  grazing.    On  rocky  lateritic 
undulating plain to lower hill slope.  This sub association is typically dominated by trees of 
Acacia acuminata and occasionally Hakea preissii or Hakea recurva.  Eucalyptus spp. mallee 
is  locally  common  in  some  areas.    Grevillea  triloba  (P3)  occasionally  occurs  in  this  sub 
association on sandstone/laterite. 
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Sub Association 10: Tall shrubs of Grevillea – Melaleuca ‐ Acacia spp. over species rich open heath.  Sand over laterite on undulating plains. 

11 

Tall shrubs of Grevillea eriostachya ‐ Melaleuca fulgens subsp. steedmanii over open heath 
of  Conospermum  stoechadis  –  Melaleuca  fulgens  subsp.  steedmanii  over  Triodia 
danthonioides  and  open  Mesomelaena  pseudostygia  –  Desmocladus  asper  sedges  and 
rushes.  Shallow pale orange‐brown quartz muddy sand over laterite on undulating plain.   

Site Number  Vegetation Unit and Typical Habitat  Photograph 

12 

Acacia  rostellifera  –  Acacia  dielsii  –  Allocasuarina  campestris  tall  open  shrubs  over 
Conospermum  stoechadis  –  Verticordia  densiflora  var.  roseostella  –  Verticordia  picta  – 
Acacia spathulifolia low shrubs over Mesomelaena pseudostygia – Desmocladus asper open 
sedges  and  rushes.    Shallow  pale  orange‐brown  quartz  muddy  sand  over  laterite  on 
undulating plain.  

No photo available 
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Site Number  Vegetation Unit and Typical Habitat  Photograph 

Sub Association 11: Melaleuca cardiophylla – Grevillea argyrophylla dense tall heath.  Tamala limestone hill crests 

Opportunistic  site 
27 

Melaleuca cardiophylla – Grevillea argyrophylla dense tall heath.  Shallow calcareous sand 
on rocky Tamala limestone hill crests. 

 

Sub Association 12: Acacia xanthina mid to tall dense scrub.  Calcareous sand on stony Tamala limestone hill crest. 

Opportunistic  site 
28 

This vegetation sub association forms a mosaic with sub association 4 and while these sub 
associations have been mapped as discrete units there  is some overlap between the two 
that is not apparent on aerial imagery.  This vegetation sub association and sub association 
4 both occur on small sections of steep, stony limestone hill slopes. 
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Site Number  Vegetation Unit and Typical Habitat  Photograph 

Sub Association 13: Acacia rostellifera tall dense scrub.  Deep calcareous sand in Holocene secondary dune swales. 

2 

Acacia rostellifera patchy closed scrub over Stylobasium spathulatum open shrubs and mid‐
dense climbers Clematis linearifolia – Tetragonia implexicoma over sparse naturalized alien 
grasses  and  herbs.    Deep  calcareous  sand  on  Holocene  secondary  dune.    This  sub 
association often forms impenetrable tall dense scrub in broad sand dune swales. 

 

6 
Acacia  rostellifera  closed  scrub  (+/‐  Stylobasium  spathulatum  and Acanthocarpus  preissii 
low  shrubs)  over  sparse  naturalized  alien  grasses.    Deep  calcareous  sand  on  Holocene 
secondary dune.   

Sub Association 14: Eucalyptus spp. mixed revegetation on previously disturbed land. 

Opportunistic  site 
29 

This area  is  revegetated with  introduced Eucalyptus  species and  is not  represented by a 
flora survey site.  It occurs as windbreak/shelter belt plantings in paddock areas in addition 
to very small areas along the North West Coastal Highway. 
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In  a  regional  context  vegetation  is  considered  significant  if  endemic  to  the Geraldton  Sandplains 
Bioregion or if the distributions are limited or unknown. At the scale of Beard and Burns (1976, refer 
to Figure 5.7), Units 35 (Acacia acuminata and Eucalyptus  loxophleba), 359  (Banksia woodland and 
Acacia  scrub), 440  (Acacia  ligulata open  shrub)  and 675  (Mixed Melaleuca, Hakea  thicket)  are  all 
highly  or  entirely  confined  to  the Geraldton  Sandplains  bioregion  and  indeed  the Geraldton Hills 
(GS2) subregion. Unit 431 (Shrublands; Acacia rostellifera open scrub), not originally mapped within 
the Study Area by Beard and Burns  (1976), but  identified by Ecologia  (2010a) as occupying a small 
proportion  of  the  Study  Area  (mapped  as  sub‐association  3),  is  also  endemic  the  Geraldton 
Sandplains bioregion. 

Four Beard and Burns (1976) vegetation units mapped in the Study Area are identified as vulnerable 
in  the Geraldton Sandplains Bioregion,  that  is, having greater  than 10% but  less  than 30% of  their 
pre‐European extents  remaining.   These  are Units 35, 359, 413  and 675  (Ecologia, 2010a).   Note, 
WAPC  (2010)  reinterpreted  DAFWA  2006  mapping  areas  (see  Table  5‐4)  and  have  identified 
vegetation unit 35 as  regionally significant – endangered  (less  than 10% extent  remaining), so  it  is 
displayed as such in Table 5‐4. 

Refer  to Table 5‐4  for  the  representation of pre‐European and current extents of Beard and Burns 
(1976) vegetation units at the State and Geraldton Sandplains Bioregion scales. 

Table  5‐4  also  identifies  the  amount  of  each  Beard  and  Burns  (1976)  secured  within  the  State 
conservation estate.   Only unit 129  (Sparsely vegetated drift sand)  is currently well  represented  in 
conservation reserves (53.3%).  All other units have from 0.01 to 2.5% of their mapped current extent 
within conservation reserves.  The lack of adequate reservation for the majority of the GS2 subregion 
was noted by Desmond and Chant (2001) in the National Biodiversity Audit.  Beard and Burns (1976) 
units 35, 359, 413, 431, 440 and 675 are all categorised as High  in  the National Biodiversity Audit 
categorisation of reservation priorities (Desmond and Chant, 2001). 

Over 68% of the area within conservation estate  in  this subregion  is contained  in Kalbarri National 
Park at  the  far north‐western periphery. Wandana Nature Reserve at  the north eastern periphery 
accounts for a further 20%. Hence the central and southern coastal vegetation is poorly represented 
within reserves. Refer to Figure 5.11 for the location of reserves in proximity to the Study Area. 

The Oakajee coastal vegetation and habitats are significant at a  local  level. No coastal conservation 
reserves and virtually no  intact coastal vegetation exist  in  the vicinity of Geraldton  (refer  to Figure 
5.11).  All  of  the  Pleistocene  Limestone  vegetation  from  Horrocks  to  Greenough  (except  for  the 
Oakajee cliffs) has been degraded by farming or developed.   

The  locally  uncommon  and  dense  coastal  limestone  ridge  and  sand  dune  vegetation  at  Oakajee 
provides significant refuge and habitat for fauna. The vegetation of the Moresby Ranges (to the east 
of  the  Study  Area)  is  highly  fragmented  but  includes  species‐rich  mallee,  heath  and  scrub 
assemblages floristically somewhat similar to that of the remnant vegetation in the eastern parts of 
the  Study Area  (but  in  better  condition).  The Oakajee  River  forms  a  corridor  between  the  intact 
coastal habitats and the diverse habitats of the Moresby Range to the east. 

The  Geraldton  Regional  Flora  and  Vegetation  Survey  (GRFVS,  Western  Australian  Planning 
Commission  [WAPC],  2010)  provides  vegetation mapping  over  an  area  of  40,737  ha  surrounding 
Geraldton.  The survey area extended from Coronation Beach Road in the north, to Devlin Pool in the 
south and east  to  the  foothills of  the Moresby Range  (as presented  in Figure 5.6)  focusing on  that 
area experiencing the most development pressure  in the Geraldton Region.   The resultant mapping 
was  conducted  at  a  scale  almost  comparable  to  the  scale  at  which  Ecologia  (2010a)  mapped 
vegetation for the Study Area.  The boundaries of vegetation sub‐associations mapped by the GRFVS 
and  by  Ecologia  are  relatively  consistent,  with  a  few  differences  (such  as  Ecologia  2010a  sub‐
association 2 – refer to discussions in Section 7.2.3.1). 
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Table 5-4 – Representation of Beard vegetation units within State, Conservation Reserves and Geraldton Sandplains Bioregion 
Vegetation unit (as per Beard 
and Burns, 1976) 

WA Extent WA Conservation Reserves 
Extent 

Geraldton Sandplains (GS) Extent 

No. Description Pre-Euro 
Extent (ha) 

Current 
Extent (ha) 

% Pre-Euro 
extent 
remaining in 
WA 

Total Area 
within 
Conservation 
Reserves (ha) 

% current 
extent in 
cons. reserves 

Pre-Euro 
Extent (ha) 

Current 
Extent (ha) 

% Pre-Euro 
extent 
remaining in 
GS 

% remaining 
WA extent 
within the GS 

35 Jam scrub (Acacia 
acuminata) with York 
Gum (Eucalyptus 
loxophleba) 

184570.6 
(184502) 

31410.5 
(19486) 

17.0 
(10.6) 

766.0 
(655.9) 

2.4 
(3.4) 

184570.6 31410.5 17.0 100 

129 Sparsely vegetated 
drift sand  

95705.9 
(95286) 

29849.4 
(60570) 

31.2 
(63.6) 

15903.0 
(28372.2) 

53.3 
(46.8) 

4609.6 2251.6 48.8 15.4 

359 Banksia woodland 
and Acacia scrub 

44513.6 
(44493) 

11087.9 
(8366) 

24.9 
(18.8) 

1.3 
(1.3) 

0.01 
(0.02) 

44437.7 11087.6 25.0 99.8 

413 Shrublands, Acacia 
neurophylla thicket 

3478.9 
(3474) 

1811.0 
(1620) 

52.1 
(46.6) 

24.4 
(24.4) 

1.3 
(1.5) 

1749.1 369.6 21.1 50.3 

431 Acacia rostellifera 
open scrub 

6048.4 
(6047) 

5245.6 
(4460) 

86.7 
(73.8) 

52.3 
(46.8) 

1.0 
(1.0) 

6048.4 5245.6 86.7 100 

440 Acacia ligulata open 
shrub 

4212.8 
(4209) 

2418.7 
(2321) 

57.4 
(55.1) 

2.6 
(202.3) 

0.1 
(8.7) 

3753.3 2418.6 64.4 89.1 

675 Mixed (Melaleuca, 
Hakea) thicket 

51876.7 
(51850) 

14221.1 
(10992) 

27.4 
(21.2) 

351.2 
(328.1) 

2.5 
(3.0) 

51876.7 14221.1 27.4 100 

Key: 

 Endangered vegetation units having current extents less than 10% (EPA, 2000a and WAPC, 2010).   

 Vulnerable vegetation units having current extents greater than 10% but less than 30% (EPA, 2000a and WAPC, 2010) 

Black text Ecologia (2010a) figures (refer to Appendix B) - the GIS dataset used for these calculations has not been checked for gross errors.  The pre-European dataset (DAFWA, 2005) contain some edge 
matching issues; these are of a botanical nature and cannot be resolved without remapping.  The current Native Vegetation Extent dataset (DAFWA, 2006) contain some polygon errors such as 
overlaps, which have been corrected by Ecologia to come up with those figures presented in Table 5-4. 

(Red text) WAPC (2010) – reinterpreted DAFWA (2006) Beard boundaries for the WA extent.  Note, these numbers have been shown for comparative purposes only, otherwise the Ecologia (2010a) figures are 
used in this PER, including in impact discussions at Section 7.2.3.1. 
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The GRFVS provides some indication of the sub-regional representation of the vegetation types 
present in the Study Area, although it must be noted that the GRFVS survey area is less than 2% of 
the total area of the GS2 subregion. 

Of the 14 vegetation sub-associations mapped by Ecologia, 5 are considered to be highly restricted 
and 3 are considered to be restricted, based on the representation within the GFVRS (Ecologia 
2010a). 

Ecologia (2010a) sub-associations within the Study Area which appear to be highly restricted are: 

• 1: Olearia axillaris low open shrubs, Spinifex longifolius hummock grasses (+/- Scaevola 
crassifolia). Foredunes (3.2% of Study Area, 1.6% GRFVS area); 

• 2: Juncus kraussii (? +/- Ficinia nodosa) closed sedgeland. Swale (0.1% of Study Area, 0.01% 
GRFVS area).   

 It is noted that a revised Study Area extent and additional areas of this sub-association have 
been identified by Ecologia, north of Port Gregory, outside of the Study Area and GRFVS area – 
refer to Figure 5.12, Section 7.2.3.1 and Appendix C (Ecologia, 2010b); 

•  7: Eucalyptus camaldulensis ‐ Casuarina obesa low closed forest (+/- Melaleuca rhaphiophylla 
and Cyperus gymnocaulos). River drainage systems. (6.5% of Study Area, 6.3% GRFVS area); 

•  8: Grevillea ‐ Melaleuca and other low shrubs over Borya sphaerocephala mats. 
Laterite/sandstone (3.2% of Study Area). The regional representation of this sub-association is 
uncertain, but it seems likely to be restricted given its habitat specificity for lateritic/sandstone 
outcropping and lack of representation within the GRFVS mapping;  

• 9: Acacia acuminata sparse low trees over Acacia tetragonophylla shrubs (+/- Eucalyptus spp. 
Mallees, grasses and weedy herbs) on low gentle to moderate hill slopes (12.4% of Study Area, 
7.3% GRFVS area); and 

• 10: Tall shrubs of Grevillea – Melaleuca ‐ Acacia spp. over species rich open heath. Sand over 
laterite on undulating plains (1.4% of Study Area, 7.6% GRFVS area). 

Ecologia (2010a) sub-associations which appear to be restricted in the GFVRS survey area are: 

•  4: Acacia xanthina – Melaleuca cardiophylla (+/- Grevillea argyrophylla) closed scrub. Tamala 
limestone slopes and hill crests (13.7% of Study Area, a subunit of a vegetation sub-association 
which represents 14.0% GRFVS area); 

• 5: Melaleuca cardiophylla – Grevillea argyrophylla scrub or heath (+/- Eucalyptus dolichocera 
mallee and Diplolaena grandiflora scrub). Tamala limestone slopes and ridges (11.7% of Study 
Area, a subunit of a vegetation sub-association which represents 14.0% GRFVS); and 

•  6: Banksia prionotes (+/- Banksia menziesii) open scrub. Sandplains (10.6% of Study Area, 12.2% 
GRFVS). 

Only 2% of the remaining native vegetation of the GRFVS area is within IUCN I-IV reserves (WAPC, 
2010). 

Vegetation Condition of the Study Area 

Vegetation condition was assessed in the field using the vegetation condition scales detailed in Table 
12 of Bush Forever, Volume 2 (WAPC, 2000).  Factors taken into consideration when determining 
these levels of disturbance are the presence of weeds, tracks and litter and any evidence of grazing 
and general ground disturbance.  
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Table 5-5 shows the percentage of quadrats classified within each vegetation condition level in the 
Study Area.  The high number of quadrats located within excellent to good condition reflects the 
intentional bias of the survey towards intact native vegetation and does not reflect the range of 
vegetation condition present in the Study Area. Areas deemed in poor condition were surveyed using 
opportunistic collections during foot traverses 

Table 5-5 – Vegetation condition assessment 

Vegetation Condition Level No. (Proportion) of Quadrats in 
Study Area 

Pristine No Disturbance (0) 0% 

Excellent Minimal Disturbance (9) 42.9% 

Very Good Moderate Disturbance (3) 14.2% 

Good Significant Disturbance (9) 42.9% 

Degraded Severe Disturbance (0) 0% 

Completely Degraded Complete Disturbance (0) 0%  

5.2.1.5 Flora recorded within the Study Area 

General Flora Diversity 

A total of 372 vascular flora taxa (including 43 naturalised alien taxa or weeds), from 74 families, was 
recorded during the surveys carried out by Ecologia (2010a) within the Study Area.   

Table 5-6 summarises the composition of the inventory, which is detailed in Appendix B (Ecologia, 
2010a). 
The high number of species from the family Poaceae reflects the relatively high number of weed 
grasses in the Study Area relative to more remote Eremaean bioregions. 

Table 5-6 – General flora statistics of the Study Area 

Statistic  Counts 

Families 74 

Species* 372 

Conservation Significant species 11 

Weed species  43 

Most speciose families (no. of species) Myrtaceae(36) Fabaceae (33) Poaceae (28) Asteraceae (23) 
Proteaceae (20) 

Most speciose genera (no. of species) Acacia (15) Eucalyptus (11) Melaleuca (9) Scaevola (8) Grevillea (6) 

* Note: Includes infraspecific taxonomic levels such as; affinities (aff.) subspecies (subsp.) and variety (var.). 

Flora of Conservation Significance 

Commonwealth 

Flora species are protected at a National level under the Commonwealth EPBC Act (see Section 
7.2.2.3 for more detail about levels of protection and legislation).  The EPBC Act contains a list of 
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species that are considered either ‘Critically Endangered’, ‘Endangered’, ‘Vulnerable’, ‘Conservation 
Dependent’, ‘Extinct’ or ‘Extinct in the Wild’.   

One species listed under the EPBC Act as ‘Vulnerable’ (Eucalyptus blaxellii) has been recorded in the 
Study Area.   

Eucalyptus blaxellii has recently been delisted as a DRF species under the Wildlife Conservation Act 
1950 (WC Act) via the WA Government Gazette (dated 23 Feb 2010). The species is now registered as 
a Priority 4 flora species, therefore, it is expected that the species will similarly be removed from the 
EPBC Act list in due course. 

Western Australia 

Flora of conservation significance in Western Australia includes Declared Rare Flora (DRF), which is 
protected under the WC Act.  No species of DRF protected under the WC Act have been recorded in 
the Study Area. 

In addition, the DEC maintains a list of Priority Flora taxa, which are considered poorly known, 
uncommon or under threat but for which there is insufficient justification, based on known 
distribution and population sizes, for inclusion on the DRF schedule.  A Priority Flora is assigned to 
one of four priority categories as defined in Section 7.2.2.3. 

Eleven Priority Flora taxa were located by Ecologia in the Study Area; two Priority 1, seven Priority 3 
and two Priority 4 flora species (refer to Table 5-7 and Table 5-8).  Other surveys undertaken in the 
Study Area have recorded an additional four Priority Flora species. 

Table 5-7 summarises the Priority Flora recorded by Ecologia and others in the Study Area (Ecologia, 
2010a). The locations of each category of Priority Flora taxa recorded by Ecologia and others are 
presented in Figure 5.13.  Photos and descriptions of those Priority Flora species recorded by 
Ecologia (2010a) are provided in Table 5-8. 
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Table 5-7 – Conservation significant flora recorded in the Study Area 

Species 
Cons 

Status 
(WC Act) 

Recorded by Ecologia Recorded by 
others 2006 Survey 2009 Survey 

Lepidosperma sp. Moresby Range (END) 
P1 

● ● - 

Melaleuca huttensis (END) ● ● - 

Thryptomene stenophylla P2 - - ● 

Acanthocarpus parviflorus (END) 

P3 

● ● - 

Beyeria cinerea subsp. cinerea ● - - 

Blackallia nudiflora (85% END) ● - ● 

Calytrix pimeloides - - ● 

Geleznowia verrucosa subsp. Kalbarri (END) ● ● ● 

Grevillea triloba (END) ● ● ● 

Lasiopetalum oppositifolium (END) ● ● - 

Verticordia densiflora var. roseostella (85% END) ● ● - 

Verticordia dichroma var. dichroma (85% END) - - ● 

Eucalyptus blaxellii 

P4 

- outside Study 
Area 

● 

Triodia bromoides (85% END) - - ● 

Verticordia penicillaris  (85% END) ● ● ● 
(END) – endemic to the Geraldton Sandplains bioregion 
(85% END) – at least 85% of the distribution is within the Geraldton Sandplains bioregion 
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Table 5.8 – Conservation Significant Flora within the Study Area (Ecologia, 2010a) 

Species, Family 
and Rank Description Typical 

Habitat 

Number of 
Locations* 

Recorded by 
ecologia Within 
Area Surveyed 

Number of Plants 
Recorded by 

ecologia Within 
Area Surveyed 

Distribution Photograph 

Lepidosperma 
sp. Moresby 

Range 
(CYPERACEAE) 

Priority 1 

Sedge-like, erect clumping 
herb to 0.5 high, 0.75 
metres wide with flat stems, 
sticky at margins with 
prominent midribs.  
Flowering heads are dense, 
with 4-9 clumps per stalk.   

Lateritic soil 
on 

sandstone, 
breakaway 

3 15-20 Western portion 
Moresby Range 

 

Melaleuca 
huttensis 

(MYRTACEAE) 
Priority 1 

Upright shrub to 3 m with 
grey to white gnarled bark.  
Creamy  to yellow flowers 
June to Sept  

Sandy to 
gravelly soil 

and 
undulating 

coastal plains 

155 1405 

Northampton, 
Geraldton, Port 

Gregory, 
Waggrakine 
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Species, Family 
and Rank Description Typical 

Habitat 

Number of 
Locations* 

Recorded by 
ecologia Within 
Area Surveyed 

Number of Plants 
Recorded by 

ecologia Within 
Area Surveyed 

Distribution Photograph 

Acanthocarpus 
parviflorus 

(Dasypogonacea
e) Priority 3 

Rhizomatous, tufted 
perennial, herb, 0.15–0.4m 
high.  Flowers white, May–
Jun.  

Sand over 
limestone or 

sandstone 
51 430 Shark Bay, Ajana, 

Kalbarri N.P. 

 

Beyeria cinerea 
subsp. cinerea 

Compact, many stemmed 
shrub usually less than 0.5m 
with yellowish green 
flowers 

Coastal 
heath in sand 
on limestone 

4 

Cover ranted 
from less than 2% 

to 2-10%, 
estimated at <50 

Jurien Bay, Kalbarri, 
Tamala Station, 

Enneaba, Madora, 
Mosman’s Bay 
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Species, Family 
and Rank Description Typical 

Habitat 

Number of 
Locations* 

Recorded by 
ecologia Within 
Area Surveyed 

Number of Plants 
Recorded by 

ecologia Within 
Area Surveyed 

Distribution Photograph 

Blackallia 
nudiflora 

(Rhamnaceae) 
Priority  

Low, perennial shrub, 
spinescent branches, 0.3 – 
1m high.  Flowers white to 
pink or deep pink to red-
brown small, campanulate 
flowers.   

Moist, sandy 
locations, 

flats, 
drainage 
channels, 

slopes, and 
breakaways 
near rivers. 

2 

Less than 2% 
cover (no. plants 

unknown, 
estimated at <5) 

Northampton, Port 
Gregory, Koojan, 

Ogilvie, Hutt River, 
Moora 

 

 

 Geleznowia 
verrucosa subsp. 

Kalbarri  
(Rutaceae)  
Priority 3  

Rounded, erect, branching, 
woody shrub to 1.5 m high. 
Inflorescences with 10-15 or 
more florets at the end of 
each branch, lime-yellow 
with yellow to orange 
anthers and sometimes 
brown to red or green 
bracts, Aug–Oct.  

White/orang
e-brown 

sand, gravel, 
laterite, 

sandstone, 
limestone.  

 

1 5-10 

Kalbarri, Enneaba, 
Northampton, 

Meanarra Hill, Red 
Bluff, Geraldton, 

Eradu, Three Springs 
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Species, Family 
and Rank Description Typical 

Habitat 

Number of 
Locations* 

Recorded by 
ecologia Within 
Area Surveyed 

Number of Plants 
Recorded by 

ecologia Within 
Area Surveyed 

Distribution Photograph 

Grevillea triloba 
(Proteaceae) 

Priority 3 

Tall, spreading shrub 2.5 m 
in high, usually 1 - 1.5 m.  
Leaves simple or divided, 
linear or tripartite.  Flowers 
in terminal or axillary 
racemes, white June-Oct. 

Coastal 
habitats with 
sandy loam 

over 
sandstone or 

limestone 
and lateritic 

soils. 

127 Approx. 900 

Oakajee, Geraldton, 
Moresby Range, 

Drummond Cove, 
Casuarina, Utakarra, 

Northampton, 
Dongara, Port 

Gregory 

 

Lasiopetalum 
oppositifolium 
(Sterculiaceae) 

Priority 3 

Low, intricately branched 
shrub to 1 m but more 
commonly 30-50 cm.  
Flowers pink to purple with 
dark anthers, Jul-Sept. 

Sandy soils 
over 

sandstone or 
limestone. 
Sandstone 

cliffs & 
crevices 

24 354 

Kalbarri, Tamala, 
Red Bluff, Murchison 
River Gorge, Mount 

View 
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Species, Family 
and Rank Description Typical 

Habitat 

Number of 
Locations* 

Recorded by 
ecologia Within 
Area Surveyed 

Number of Plants 
Recorded by 

ecologia Within 
Area Surveyed 

Distribution Photograph 

Verticordia 
densiflora var. 

roseostella 
(Myrtaceae) 

Priority 3 

Open shrub 30 -140 cm, 
pink to white flowers with 
dark pink style  Sept-Dec 

Sandy soils, 
sometime 
lateritic, 

granitic or 
sandstone 

gravel 

17 189 

Arrino, 
Northampton, 

Wicherina, Enneaba, 
Strawberry, Three 
Springs, Kalbarri, 

Geraldton, Moresby 
Range, Howatharra, 
Mingenew, Dongara 

 

Eucalyptus 
blaxellii 

(Myrtaceae) 
Priority 4 

Mallee, 1 to 4 metres tall 
with dark peeling, flaking 
bark at base, smooth grey to 
salmon trunk, adult leaves 
narrow and glossy green.  
Flowers white to cream, 
Aug-Nov.  Small, obconical 
fruits 

sandstone 
slopes , 

sandy loams 
and fluviatile 

gravel 

1 15  North east of 
Geraldton 
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Species, Family 
and Rank Description Typical 

Habitat 

Number of 
Locations* 

Recorded by 
ecologia Within 
Area Surveyed 

Number of Plants 
Recorded by 

ecologia Within 
Area Surveyed 

Distribution Photograph 

Verticordia 
penicillaris 

(Myrtaceae) 
Priority 4 

Compact shrub to 60 cm 
with linear-oblong, semi-
terete leaves and ciliate 
margins.  Flowers cream-
yellow with red styles 

Shallow 
sandy or 

sandy clay 
soils over 
laterite or 
granite on 

slopes, 
hilltops or 

breakaways 

6 125-130 

Canna, Tardun, 
Arrino, Geraldton, 

Enneaba, Three 
Springs, Mooladarra 

Hill, Bindoo Hill, 
Eradu, Moresby 
Range, Mullewa, 

Casuarina, Wilroy, 
East Yuna, Tardun, 

Howatharra, 
Champion Bay, 

Oakabella 
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Endemism 

Eleven of the fifteen Priority species recorded in the Study Area are considered endemic, or largely 
endemic, to the Geraldton Sandplains bioregion, and can therefore be considered regionally 
significant.  

Those species recorded entirely within the Geraldton Sandplains bioregion, or with distributions that 
are at least 85% within the bioregion, have been identified in Table 5-7. 

Range Extensions 

Table 5-9 details species recorded during the current survey for which the location represents an 
extension of the previously known range. 

Table 5-9 – Study Area species Identified as range extensions 

Species  Direction of Extension Botanical provence and bioregion in which species 
is known to occur 

Cheilanthes adiantoides  Western extension. Eremaen Botanical Provence: Coolgardie, Yalgoo 
Southwest Botanical Provence: Avon Wheatbelt 

Eremophila drummondii Western extension. The only 
coastal record and the 
second most northern record 

Eremaen Botanical Provence: Coolgardie, Little Sandy Desert, 
Murchison, Yalgoo 
Southwest Botanical Provence: Avon Wheatbelt, Mallee 

Guichenotia intermedia  Southern extension Southwest Botanical Provence: Geraldton Sandplains 

Maireana ?georgei Western extension Northern Botanical Provence: Central Kimberley 
Eremaen Botanical Provence: Carnarvon, Coolgardie, Central 
Ranges, Gascoyne, Gibson Desert, Great Sandy Desert, Great 
Victoria Desert, Little Sandy Desert, Murchison, Nullabor, 
Pilbara, Tanami, Yalgoo 
Southwest Botanical Provence: Avon Wheatbelt, Mallee 

Ptilotus aervoides Western extension Eremaen Botanical Provence: Carnarvon, Coolgardie, Central 
Ranges, Gascoyne, Gibson Desert, Great Victoria Desert, Little 
Sandy Desert, Murchison, Pilbara, Yalgoo 

Stenanthemum 
tridentatum 

Northern extension Southwest Botanical Provence: Avon Wheatbelt, Esperance 
Plains , Geraldton Sandplains, Jarrah Forest, Mallee 

Stylidium piliferum  Slight north-western 
extension 

Eremaen Botanical Provence: Coolgardie 
Southwest Botanical Provence: Avon Wheatbelt, Esperance 
Plains , Geraldton Sandplains, Jarrah Forest, Mallee, Swan 
Coastal Plain, Warren 

Thelymitra benthamiana  Northern extension Southwest Botanical Provence: Avon Wheatbelt, Esperance 
Plains , Jarrah Forest, Mallee, Swan Coastal Plain, Warren 

These range extensions are based on the distributions published on the FloraBase internet site 
(Western Australian Herbarium, 2010). However as the data published is dependent upon lodgments 
to the Western Australian Herbarium, the published distribution may be inaccurate if no lodgments 
have been received from a particular location, despite the presence of the species.  

The most significant range extension is considered to be Eremophila drummondii, which represents 
an extension into a new habitat (coastal). 

Species of Interest 

A taxon of interest, a hybrid between Caladenia hoffmanii (DRF) and Caladenia longicauda, was 
recorded by Muir Environmental (1997) in Banksia woodland within the Study Area. 
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Despite the favourable seasonal conditions, which resulted in the collection of several Caladenia sp., 
this hybrid was not recorded during the Ecologia (2010a) survey. 

Introduced Flora 
Forty three weed species were recorded during the surveys by Ecologia (2010a), distributed as 
detailed in Figure 5.14.  A further 18 species were recorded in previous surveys (Dames and Moore, 
1993 and Muir Environmental, 1997), bringing the total number of known weed species in the area 
to 61.  

One species of National Significance (CoA, 2007), Tamarix aphylla (Athel Pine), was recorded in the 
Study Area.  Athel Pine was recorded at four locations on the western edge of the Study Area in the 
foredunes and secondary dunes where it was present as scattered plants. 

Four Declared Priority weeds species of state significance, as listed under the Agriculture and Related 
Resources Protection Act 1976, were recorded during the survey, being:  
• Carthamus lanatus (Saffron thistle);  

• Datura wrightii (Hoary thornapple);  

• Echium plantagineum (Paterson’s curse); and 

• Tamarix aphylla (Athel pine).  

Skeleton Weed (Chondrilla juncea) is also known to occur within the Geraldton region and has 
previously been mapped in the Study Area by the DAFWA.  Skeleton Weed is a Class P1 and Class P2 
weed under the ARRP Act. 
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5.2.2 Fauna 

5.2.2.1 Vertebrate Fauna 

5.2.2.1.1 Database Searches 

Based on results of database searches, and a review of surveys previously undertaken in the area:  

• the potential native fauna of the Study Area comprises 22 mammal species, 161 bird species, 
105 reptile species and 15 amphibian species.  Given the Proposal is largely terrestrial, marine 
species were not included in the species totals for surveys or database searches; and 

• 32 extant species of conservation significance have the potential to occur within the Study 
Area, comprising 21 species of EPBC Act listed Migratory birds and 5 other conservation 
significant bird species, 4 conservation significant reptile species and 1 conservation significant 
mammal species.  No conservation significant amphibian species are expected to occur within 
the Study Area (Ecologia, 2010b). 

The details of these search results are provided in Appendix D (Ecologia, 2010c).   

Table 5-10 lists the several databases that were consulted in the formulation of potential fauna lists 
for the Study Area (including conservation significant fauna).  Due to the paucity of data available for 
the immediate areas, a search of all records for the Geraldton Hills subregion was also conducted.   

Table 5-10 – Fauna databases searched to determine the possible vertebrate fauna assemblage of 
the Study Area 

Database Search Details 

Department of Environment Conservation (DEC) 
NatureMap 

Records within 40 km of -28°.61’S, 114°.60’E and 
records for the Geraldton Hills subregion. 

DEC Threatened and Priority Fauna Database Records within 40 km of -28°.61’S, 114°.60’E 

Birdata: Atlas of Australian Birds (Birds Australia, 
2009) 

Species list for the 1 degree grid cell containing the 
Study Area: -28°.61’S, 114°.60’E 

Department of the Environment, Water, Heritage and 
the Arts (DEWHA) Protected Matters Database Records within 20 km of -28°.61’S, 114°.60’E 

In addition to the above databases, five publications reporting on the vertebrate fauna of the Study 
Area or region were consulted.  Their location and approximate distance to the Study Area is 
provided in Table 5-11. 

5.2.2.1.2 Vertebrate Fauna Survey 

Survey Methodology 

OPR commissioned Ecologia to undertake a Level 2 two phase survey of vertebrate fauna of the 
Oakajee Study Area consistent with EPA Position Statement No. 3 (EPA, 2002b) and Guidance 
Statement No. 56 (EPA, 2004b).   

Survey sites were chosen to include all major fauna habitats present in the Study Area. All fauna 
habitats were assessed for likelihood that they could support conservation significant species.  

The survey was undertaken using both systematic and opportunistic sampling techniques.  The 
location of survey sites (both systematic and opportunistic) is presented in Figure 5.15. 

Systematic refers to data methodically collected over a fixed period in a discrete habitat type, using a 
standardised sampling effort.  The resulting information can be analysed quantitatively, facilitating 
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comparisons between habitats.  Systematic surveying included use of various traps, avifauna surveys 
and bat echolocation recordings.   

Opportunistic sampling includes data collected non-systematically from both fixed sampling sites and 
from chance encounters outside of fixed sites. Opportunistic sampling included nocturnal and diurnal 
searching, and opportunistic sightings.  Rare or other significant species potentially occurring in the 
Study Area were targeted during opportunistic searches.   

Sampling adequacy for birds and reptiles was determined to be statistically sufficient by assessing 
using Species Accumulation Curves (SACs).  However, data numbers recorded via systematic sampling 
was insufficient to similarly produce SACs for mammals and amphibians. 

Appendix D (Ecologia, 2010c) provides further detail on the fauna survey methodology. 

Table 5-11 – Previous surveys and literature consulted to determine the likely vertebrate fauna 
assemblage in the Study Area 

Title and author Distance to Study 
Area (km) Comments Findings 

Northwest Coastal 
Highway Geraldton 
Bypass: Fauna 
Assessment Survey, 
Ecologia (2002) 

17 km to the south Surveying of the 
Chapman River 
Regional Park 

43 species were recorded, including the 
WC Act Schedule 4 listed Peregrine Falcon. 

Fauna monitoring of 
the Chapman River 
Wildlife Corridor 
(CRWC), Geraldton, 
Desmond and Hario, 
(2002) 

50 km to the south No birds were 
surveyed in this study 

39 reptile species, 6 frog species, 11 
mammal species, and 8 introduced 
mammal species were recorded.   
One species of conservation significance, 
the Southwest Carpet Python (Morelia 
spilota imbricata), listed under the 
Wildlife Conservation Act (Schedule 4), 
was recorded from the north of the Study 
Area, at the foothills of the Moresby 
Range.   

Herpetofauna of the 
Geraldton Region, 
WA, Storr et al. 
(1983a) 

Area surrounding 
Proposal up to 81 
km to the north, 
160 km to the 
south and 45 km 
to the east 

Provides summary of 
previous records 
relevant to reptiles 
and amphibians only – 
no field surveying was 
conducted.   

74 reptile species and 9 amphibian species 
were recorded 

Oakajee Pipeline 
Route Flora and 
Fauna Study, Skull et 
al. (1998) 

Closest site (Site 
10) is 5 km to the 
south, furthest site 
(Site 8) is 22 km to 
the south 

Only data from the 
sites closest to the 
Study Area (Sites 8-10) 
were considered. 

3 mammal species, 28 bird species, 2 
reptile species and 2 amphibian species 
were recorded. 

Oakajee Proposed 
Industrial Site: Flora 
and Fauna 
Assessment, Dames 
and Moore (1993) 

Within Study Area Fauna survey was 
opportunistic only.   

7 mammal species, 29 bird species and 3 
reptile species were recorded. 
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5.2.2.1.3 Fauna Habitats of the Study Area 

The fauna habitats at Oakajee generally transition from the coastal associations of Acacia rostellifera 
low  forest on alluvial  flats, Acacia  ligulata open scrub on  recent sand dunes, and Acacia‐Banksia 
scrub on sand‐covered limestone, through Acacia rostellifera and Melaleuca cardiophylla thickets on 
rocky  ridges,  to  Acacia  acuminata  and  Eucalyptus  loxophleba  woodland  on  laterite  hills  and 
breakaways in the eastern parts of the Study Area (Dames and Moore 1993). 

A  large proportion of  the Study Area consisted of cleared  farmland  (vegetation sub‐association 16, 
refer to Figure 5.10) which is very common in the region, and is considered to have limited value as 
fauna habitat.  

Five main fauna habitats were found to occur in the Study Area (Ecologia, 2010b): 
1. Coastal Dunes (Fauna Sites 3, 6A, 6B, 8, 9, 10, 11 – refer to Figure 5.15) 

Vegetation  comprised  open  areas  of  Olearia  axillaris,  closed  forest  of  Acacia  rostellifera, 
sparsely vegetated drift  sand, coastal heath and brackish  low‐lying  sedgelands.   This habitat 
occurred  fringing  the  coastline,  extending  north‐south  through  the  Study Area.    Two  large, 
mobile,  sparsely‐vegetated  sand drift areas were  included  in  this habitat.   This habitat  type 
largely  corresponds  to  the mapped  vegetation  sub‐associations 1, 2, 3, 13, and 15  (refer  to 
Section 5.2.1.4 and Figure 5.10). 

2. Limestone Associations (Fauna Sites 5, 7 – refer to Figure 5.15) 

A large limestone ridge adjacent to the coastal dunes extended north‐south through the Study 
Area.   The ridge had a number of deep gullies and valleys, which drained towards the coast. 
Limestone  outcropping  occurred  along  the  ridge  and  formed  a  number  of  small  caves  and 
crevices.   Gently  sloping  soil‐covered  areas  and  alluvial  flats were  also  associated with  the 
ridge.    The  vegetation  included  Acacia  rostellifera  and  Melaleuca  cardiophylla  thickets, 
proteaceous  heath  and  small  areas  of Mallee  (Eucalyptus  spp.).    This  habitat  type  largely 
corresponds  to  the mapped  vegetation  sub‐associations  4,  5,  11,  and  12  (refer  to  Section 
5.2.1.4 and Figure 5.10). 

3. Sandplain (Fauna Site 2 – refer to Figure 5.15) 

The majority of the sandplain habitat in the Study Area had been cleared for agriculture. Prior 
to clearing, this habitat would have covered most of the Study Area, extending from the slopes 
of the limestone ridge, east to the margins of the laterite hills. Remnant vegetation, including 
areas of Acacia and Banksia woodland on the gently undulating sandplain, occurred mostly as 
isolated  fragments  surrounded  by  farmland.    This  habitat  type  largely  corresponds  to  the 
mapped vegetation sub‐associations 6, 9, and 10 (refer to Section 5.2.1.4 and Figure 5.10). 

4. Riverine Vegetation (Fauna Site 4 – refer to Figure 5.15) 

The  riverine  areas  had  eroded  deeply  into  the  surrounding  plain.    The majority  of  riverine 
vegetation fringed the Oakajee and Buller Rivers, with smaller areas occurring in the north‐east 
of the Study Area.  These rivers cut east‐west through the Study Area and formed a linkage to 
fauna habitats east of  the  Study Area.   The  vegetation  included River Red Gum  (Eucalyptus 
camaldulensis), Melaleuca rhaphiophylla and Casuarina obesa fringing the two rivers. 

Inland of the Study Area only small areas of remnant vegetation remain, having been mostly 
cleared for agriculture.   There was a narrow margin of vegetation fringing the Oakajee River, 
which extended  from the coast, through the Study Area and east  into the surrounding areas 
including the Moresby Range.  This habitat type largely corresponds to the mapped vegetation 
sub‐association 7 (refer to Section 5.2.1.4 and Figure 5.10). 
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5. Lateritic Hills and Breakaways (Fauna Site 1 – refer to Figure 5.15) 

Small  areas  of  this  habitat  occurred  on  the  eastern margins  of  the  Study  Area.  Vegetation 
included  areas  of  Jam  (Acacia  acuminata)  scrub  and  York  Gum  (Eucalyptus  loxophleba) 
woodland. Small caves and crevices had formed  in the breakaway areas, providing additional 
fauna  habitats.    This  habitat  type  largely  corresponds  to  the  mapped  vegetation 
sub‐associations 8 and 9 (refer to Section 5.2.1.4 and Figure 5.10). 

5.2.2.1.4 Vertebrate Fauna Survey Results  

The  Ecologia  (2010b)  survey  recorded  18  mammal  species  (ten  native  and  eight  introduced 
mammals), 78 bird  species  (76 native and  two  introduced), 35  reptile  species and  two amphibian 
species.   

Mammals 

Ten species of native mammal were recorded during surveying, comprising two species of Dunnart 
(Fat‐tailed  Dunnart,  Sminthopsis  crassicaudata  and  Little  Long‐tailed  Dunnart,  S.  dolichura),  two 
species of macropod (Euro, Macropus robustus and Western Grey Kangaroo, M. fuliginosus), four bat 
species  (Gould’s Wattled  Bat,  Chalinolobus  gouldii;  Lesser  long‐eared  Bat,  Nyctophilus  geoffroyi; 
Inland  Broad‐nosed  Bat,  Scotorepens  balstoni;  and White‐striped  Freetail  Bat,  Tadarida  australis), 
Common  Brushtail  Possum  (Trichosurus  vulpecula)  and  Short‐beaked  Echidna  (Tachyglossus 
aculeatus). 

Additionally,  very  old  nests  of  the  extinct  Stick‐nest  Rat  species  (Leporillus  sp.)  were  located. 
Although species of this genus are thought almost certainly extinct on the mainland (Van Dyck and 
Strahan 2008), it is not uncommon to find remnants of their past presence in the form of old nests. 
This species has not been listed as occurring in the Study Area. 

The Common Brushtail  Possum  (recorded  from  Sites  1  and  4,  refer  to  Figure  5.15)  is  a  record of 
interest as Oakajee represents the northern extent of the south‐western distribution of this species. 
It has undergone a  significant  reduction  in distribution  in Western Australia, and  the Mid‐West  in 
particular  (How  and  Hillcox  2000).  Possums  were  recorded  from  two  habitat  types:  Site  1  is 
dominated by  lateritic breakaway  (near  the Oakajee River) while Site 4 was  located  in  the  riparian 
vegetation of the lower Oakajee River (Figure 5.10). The presence of the species at sites near water 
courses is consistent with indications that it is restricted to riparian vegetation (particularly Red River 
Gum) in arid areas (Kerle and How 2008). 

The most widespread species were Little Long‐tailed Dunnart (Sites 1, 2 and 6), Euro (Sites 1, 4 and 5) 
and Short‐beaked Echidna, the tracks of which were recorded at Sites 2, 3 and 5. 

Birds 

Seventy‐six  native  bird  species were  recorded  in  the  Study Area.    Sixty‐six were  recorded  during 
Phase 1 of the survey in summer and 61 species during Phase 2 of the survey in autumn.  Seventeen 
species were unique to Phase 1 and 12 unique to Phase 2.   

Four EPBC Act Listed Migratory bird species were recorded during the current survey: White‐bellied 
Sea‐eagle  (Haliaeetus  leucogaster),  Fork‐tailed  Swift  (Apus  pacificus),  Rainbow  Bee‐eater  (Merops 
ornatus), and Eastern Osprey (Pandion cristatus).   

One  DEC  Priority  4  sub‐species was  potentially  recorded  in  the  Study  Area.    The White‐browed 
Babbler  (Pomatostomus superciliosus) was  recorded, but whether  this was  the Western Wheatbelt 
subspecies  (Pomatostomus  superciliosus  ashbyi),  or  the  more  common  northern  subspecies 
(Pomatostomus superciliosus superciliosus),  is not known, as the two cannot be easily distinguished 
in the field. 
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Figure 5.16 presents the survey sites from which these species were observed during the Ecologia 
(2010c) survey. 

There were several other bird records of interest within the Study Area.  The Oakajee area lies 
towards the northern end of the zoogeographic region known as the Bassian zoogeographic region 
that encompasses temperate south-western Western Australia.  A number of bird species recorded 
in the Study Area are occurring either at or near the extent of their known range.  These species 
included: 

• White-breasted Robin (northern limit of range); 

• Spotted Pardalote (northern limit of range); 

• Fan-tailed Cuckoo (few records north of Oakajee); 

• Golden Whistler (extends north to Kalbarri); and 

• White-cheeked Honeyeater (extends north to Kalbarri). 

In addition, if the individuals recorded by Ecologia actually do belong to the White-browed Babbler 
Western Wheatbelt subspecies (Pomatostomus superciliosus ashbyi), then the Study Area is at the 
northern extent of their range. 

Reptiles 

In total, 35 reptile species were recorded in the Study Area.  Thirty-two species were recorded during 
Phase 1 and 21 species were recorded during Phase 2.  Thirteen reptile species were unique to Phase 
1 and 3 to Phase 2.  The reptile assemblage comprised of the following: 

• seven geckoes (Family Gekkonidae); 

• five flap-footed lizards (Family Pygopodidae); 

• eleven skinks (Family Scincidae); 

• three dragons (Family Agamidae); 

• two monitors (Family Varanidae); 

• one blind snake (Family Typhlopidae); 

• one python (Family Pythonidae); and  

• five elapid snakes (Family Elapidae). 

Notable records include the collection of the pygopod, Aprasia sp. nov. (aff. fusca) and also the 
finding of both the northern and southern forms of the skink Lerista lineopunctulata occurring 
sympatrically at Site 6 (refer to Figure 5.15). 

Aprasia sp. nov. (aff. fusca) is an undescribed species of worm-lizard, which the small number of 
previous records indicate is endemic to the Geraldton Hills subregion (Desmond and Chant, 2001).  
An individual was collected under a limestone slab at Opportunistic Site E (refer to Figure 5.15).  It is 
not known whether the species is specific to a particular habitat as there are few records, however, it 
has been recorded in sandy areas to date (B. Maryan pers. comm., May 2007).  The records have 
been obtained from the Houtman Abrolhos Islands, as well as similar coastal limestone and sandy 
habitats to the north and south.  

Two geographically and morphologically distinct forms of the skink Lerista lineopunctulata occur 
along the Western Australian coastline.  The southern form has a reduced forelimb (represented by a 
stump), is grey-brown with a series of narrow broken lines along the body and has two digits on the 
hind limb.  The northern form is pale yellowish-b rown with no forelimb (represented by a groove) 
and one digit on the hind limb. 
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It was generally thought that the two forms merge in the region of Shark Bay (Wilson and Swan 2008) 
although both  forms have been recorded  in  the Geraldton area  (Desmond and Heriot 2002).   Both 
the northern and southern forms of Lerista  lineopunctulata were recorded at Site 6.   The southern 
form was recorded much more frequently in the Study Area from Sites 3, 5 and 6 than the northern 
form, which was only recorded at Site 6.   This  is the first time that both forms have been recorded 
occupying the same area. 

Zones of  intergradation  such as  this are often of  interest  to genetic  studies.   Tissue  samples  from 
individuals in these locations can reveal whether two forms of a nominal species are merely distinct 
population  segments  of  one  species  or  if  each  of  the  two  forms  warrant  full  species  status.  
Consequently, voucher specimens of each form were taken for genetic analysis.  

The Western Carpet Python (Morelia spilota imbricata, WC Act Schedule 4, DEC Priority 4), while not 
recorded in this survey, has been reported to occur within the Study Area by local freehold property 
owners.  This species has also been recorded at the foothills of the Moresby Range 10 m SSE of the 
Study Area during  the  survey of  the Chapman River Wildlife Corridor  (Desmond and Heriot 2002).  
The Study Area  is also approaching the northern extent (Northampton) of this species’ distribution.  
In  semi‐arid  coastal  and  inland  parts, Western  Carpet  Python  has  been  recorded  from  Banksia 
woodland,  eucalypt woodlands  and  grasslands  (DEC,  2007b).   Due  to  their  cryptic  nature,  Carpet 
Pythons are easily overlooked and rarely encountered during fauna surveys. 

Amphibians 

Two  frog  species,  Western  Banjo  Frog  (Limnodynastes  dorsalis)  and  Western  Spotted  Frog 
(Heleioporus albopunctatus) were recorded during the survey.   Neither species  is  listed at the state 
or federal level.   

Fifteen frog species have the potential to occur in the Study Area and it is possible that some of these 
species  were  absent  at  time  of  surveying  due  to  dry  conditions.  No  conservation  significant 
amphibians are expected to occur in the Oakajee region (Tyler and Doughty 2009). 

5.2.2.1.5 Species of Conservation Significance 

A total of 32 vertebrate fauna species of conservation significance have the potential to occur in the 
Study Area based on a literature review and database search (refer to Section 5.2.2.1.1). Of these, 11 
conservation significant species were considered to have a medium to high likelihood of occurrence 
based on their habitat preferences and records in proximity to the Study Area, and the remaining 21 
species were assessed as having a low likelihood of occurrence, due to an absence of suitable habitat 
within the Study Area and/or a lack of previous records in proximity to the Study Area. 
The eleven conservation species with a medium  to high  likelihood of occurrence  in  the Study Area 
included  five  species  recorded  in  the Ecologia  surveys,  two species  recorded  in other  surveys, and 
four species not recorded in any known surveys but for which some suitable habitat is present in the 
Study Area.  All of these species are detailed in Table 5‐12. 

Four bird  species  listed under  the EPBC Act as Migratory were  recorded: White‐bellied  Sea‐eagle, 
Fork‐tailed  Swift,  Eastern  Osprey  and  Rainbow  Bee‐eater.  One  bird  species  listed,  the  Western 
Wheatbelt subspecies of the White‐browed Babbler (DEC Priority 4), may have been recorded, or this 
may have been the more common northern subspecies (given the uncertainty  in field  identification 
this species  is  listed  in Table 5‐12).   Figure 5.16 presents the survey sites from which these species 
were observed during the Ecologia (2010c) survey. 

The two conservation significant species previously been recorded in the Study Area are the Western 
Carpet Python (Morelia spilota imbricata, WCA Schedule 4, DEC Priority 4) and the Australian Bustard 
(Ardeotis australis, DEC Priority 4). 
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Table 5-12 – Conservation Significant Fauna known to occur or with a medium to high chance of 
occurring within the Study Area 

Common Name 
(Scientific Name) 

Conservation 
Status 

Occurrence and Habitat 

Recorded by Ecologia 
Eastern Osprey 
(Pandion cristatus) 

EPBC Migratory Observed flying above Limestone Ridge habitat at Site 5 (refer to Figure 5.15). 
The species may roost within the Study Area, hunting in adjacent oceanic and coastal 
areas.  No breeding activity or nests were found within the Study Area and the birds 
are thought to nest predominantly on islands from late July to mid-October. 

Fork-tailed Swift 
(Apus pacificus) 

EPBC Migratory Observed foraging above Limestone Ridge habitat at Site 5 and above coastal sand 
dunes near the Oakajee River mouth. 
This species is almost entirely aerial and is therefore unlikely to utilise the habitat 
within the Study Area. 

Rainbow Bee-eater 
(Merops ornatus) 

EPBC Migratory Commonly seen near the Oakajee River and adjacent woodland and may breed in the 
area from October to mid-December. 
This species is commonly recorded in the surrounding region from September to 
March (Birds Australia, 2009). 

White-bellied Sea-
eagle 
(Haliaeetus 
leucogaster) 

EPBC Migratory Observed flying along the coastline near Site 8 at the Oakajee River. 
This species may utilise the Study Area for roosting and occasionally hunting, but 
breeds almost wholly on islands (Johnstone and Storr, 1998).  Similar habitats and 
adjacent oceanic fishing areas suitable for this species occur to the north and south 
of the Study Area. 

White-browed 
Babbler (Western 
Wheatbelt) 
(Pomatostomus 
superciliosus ashbyi) 

DEC Priority 4 Frequently recorded from Eucalypt woodland, Acacia shrubland (Sites 1, 3, 4, 5 and 
6A). 
Identification could not be confirmed in the field.  
If the individuals recorded belong to the Western Wheatbelt subspecies, then the 
Study Area is at the northern extreme of their range. 

Previously recorded in the area 
Australian Bustard 
(Ardeotis australis) 

DEC Priority 4 Grasslands, Pastures 
Was not recorded during the Ecologia survey but previously recorded (and reported 
breeding) by Dames and Moore (1993). 

Western Carpet 
Python 
(Morelia spilota 
imbricata) 

WC Act Schedule 
4 

DEC Priority 4 

Associated with riverine habitats. 
Was not observed during the Ecologia survey however previous records within the 
vicinity of Oakajee exist, representing the northern limit of the known species 
distribution. 

Not recorded in the area but High to Moderate Likelihood of utilising the Study Area 
Carnaby’s 
Black-Cockatoo 
(Calyptorhynchus 
latirostris) 

EPBC 
Endangered 

WC Act Schedule 
1 

MEDIUM LIKELIHOOD – FEEDING VISITOR 
Feeding habitat is available, but of low quality and limited to a few small remnants 
which are unlikely to be a major source of food for local Carnaby’s Black-Cockatoos.  
No nesting or breeding habitat is available. 

Peregrine Falcon 
(Falco peregrinus) 

WC Act Schedule 
4 

HIGH LIKELIHOOD – HUNTING VISITOR 
Numerous previous records in vicinity of Study Area. May be more common when 
water courses contain water, attracting birds. 
No breeding habitat in the Study Area. Hunting habitat present in Study Area but is 
widespread in the region. 

Eastern Great Egret 
(Ardea modesta) 

EPBC Migratory MEDIUM – VISITOR 
May be present only when water courses hold water. 
Widespread in surrounding regions and little suitable habitat (restricted to riverine 
systems) in the Study Area. 

Lined Skink 
(Lerista lineata) 

DEC Priority 3 MEDIUM – RESIDENT 
One nearby record and suitable habitat present in the Study Area. May reside in the 
Study Area, but not trapped or caught. 
As this species has been poorly surveyed, little is known of the species. 

Database searches suggest the potential presence of a further two species of State significance; the 
Gilled Slender Blue-Tongue (Cyclodomorphus branchialis – Schedule 1) and Woma Python (Aspidites 
ramsayi – Schedule 4 and Priority 1).  Neither species has been recorded near the Study Area and 
little suitable habitat is located within the Study Area (Ecologia 2010c, Appendix D), therefore, these 
species have not been considered further in the impact assessment discussions. 
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Two conservation significant marine bird species were observed utilising marine habitats adjacent to 
the Study Area during the survey, but are very unlikely to utilise terrestrial habitats. The Grey Plover 
(Pluvialis squatarola), an EPBC Migratory species, was observed utilising beaches and tidal mudflats, 
but  is  considered  unlikely  to  utilise  terrestrial  habitats.    The  Southern Giant  Petrel  (Macronectes 
giganteus),  an  EPBC  Endangered  and WC  Act  Schedule  1  species, was  observed  utilising  pelagic 
marine habitats, and is also considered unlikely to utilise terrestrial habitats within the Study Area. 

5.2.2.1.6 Introduced Fauna in the Study Area 

Eight introduced mammal species were recorded in the Study Area.  Large numbers of European red 
fox (Vulpes vulpes), feral cat (Felis catus) and rabbit (Oryctolagus cuniculus) were observed.  Black rat 
(Rattus rattus), feral pig (Sus scrofa), house mouse (Mus musculus), sheep (Ovis aries) and cow (Bos 
taurus) were recorded within native vegetation at Oakajee.  

The high numbers of  feral cats and  foxes observed  likely  contributed  to  the  few  small  to medium 
size‐range native mammals recorded during the survey.  

Two introduced bird species were recorded during the survey; being the Laughing Dove (Streptopelia 
senegalensis) and Rock Dove (Columba livia). 

Grazing  has  degraded much  of  the  native  vegetation within  the  Study  Area  and  the  impacts  of 
introduced predators  and  competitors  are  likely  to have had  a  significant  impact on native  fauna 
populations. 

5.2.2.2 Short Range Endemic Fauna 

5.2.2.2.1 Database Searches 

There  is  little published evidence of Short Range Endemics  (SRE)  fauna to date  from the Geraldton 
Sandplains. This is most likely due to the historical lack of invertebrate research, as common in most 
areas of Australia.    The Geraldton  Sandplains have  a potential  to provide  refuges  for  SRE  species 
where moist  conditions have persisted during  the  continent’s  increasing aridity, as  is  the  case  for 
numerous  relict  invertebrate  taxa  in  the  south‐west  region  of  Western  Australia  (Abbott  1994; 
Horwitz  and  Rogan  2003). Due  to  the  history  of  pastoral  land  use  in  the  area,  suitable  remnant 
vegetation associations on the sand plain plateau as well as on the coastal limestone ridge, the river 
margins, the southern valley slopes and the stable dunes on the western slope of the Study Area may 
function as a  refuge  for  invertebrates with  restricted distributions and  thus be  important  for  their 
long‐term survival. 

SRE  members  of  groups  such  as  millipedes  (Diplopoda),  centipedes  (Chilopoda),  land  snails 
(Mollusca), native earthworms (Megascolecidae) and trapdoor spiders (Mygalomorphae) have been 
recorded  (Abbott,  1994;  Harvey  et  al.,  2000)  or  are  considered  likely  to  exist  on  the  Geraldton 
Sandplains (M. Harvey pers. comm., October 2006).  

5.2.2.2.2 SRE Survey Methodology 

OPR engaged Ecologia to undertake a baseline survey of SRE fauna occurring within the Study Area 
during 2006.  The methodology for the fauna survey was developed based on the principles outlined 
in  EPA Guidance  Statement  56  (EPA  2004)  and Guidance  Statement  20:  Sampling  of  Short Range 
Endemic Invertebrate Fauna for Environmental Impact Assessment in Western Australia (EPA 2009b). 

Both  systematic  techniques  (pitfall  trap  grids)  and  opportunistic  techniques  (foraging)  were 
employed to facilitate a comprehensive survey of groups known to include SRE taxa.  

Survey sites were selected based on the following hierarchy: 

 habitats considered most likely to support SREs; 
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• areas of potential environmental impact as a result of the Proposal; and 

• representative vegetation associations. 

Given the paucity of data in the vicinity of the Study Area additional investigations were undertaken 
in 2009 to determine whether SRE species identified in the Study Area also existed in the wider 
region outside the Study Area. 

The level of survey effort was determined to be adequate against species accumulation curves (SACs) 
generated via two nonparametric estimators Chao 2 and Incidence-based Coverage Estimator (ICE).   

Further details regarding the survey methodologies are provided in Appendix E (Ecologia 2010d, 
Study Area) and Appendix F (Ecologia 2010e, Regional Survey). 

5.2.2.2.3 SRE Study Area Survey Results 

Approximately 500 specimens were collected, and were submitted to five external taxonomic experts 
for verification of identity and guidance concerning the conservation significance of each taxon.  
These individuals represented 11 orders, 21 families, 31 genera, and 36 species of invertebrates.   

Mygalomorphae (Trap-door spiders) spiders and centipedes were the most speciose groups, being 
represented by nine and seven species respectively.  The spiders included a number of undescribed 
and possibly restricted species.  Isopods (Isopoda) were the third most speciose and abundant group, 
with six species being recorded.  Five species of land snail (Mollusca), four species of 
pseudoscorpions (Pseudoscorpionida), three species of millipede (Diplopoda) and two species of 
scorpion (Scorpiones) were recorded.   

The results of the survey by SRE status are summarised in Table 5-13. 
SRE species, possible SRE species and unknown SRE status species surveyed locations are presented 
in Figure 5.17 to Figure 5.19. 
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Table 5-13 – Study Area survey invertebrate taxa findings by SRE status 

Class Order Family Genus Species Number of 
sites found 

Short Range Endemics 
Crustacea  Isopoda Oniscidea Hanoniscus tuberculatus 3 
Diplopoda Polydesmida Paradoxosomatidae Antichiropus ‘Geraldton' 13 
Diplopoda Spirostreptida Iulomorphidae Podykipus sp. 1 23 
Diplopoda Spirostreptida Iulomorphidae Podykipus sp. 2 1 
New species, SRE status possible 
Arachnida Mygalomorphae Nemesidiae Aname  sp. 1 5 
Arachnida Mygalomorphae Nemesidiae Aname  sp. 2 3 
Molusca Pulmonata Bulimulidae Bothriembryon  sp. 3 
New species, SRE status could not be determined 
Arachnida  Mygalomorphae Nemesidiae Chenistonia sp. 1 
Arachnida  Mygalomorphae Nemesidiae Teyl sp. 1 
Arachnida  Mygalomorphae Nemesidiae Yilgarnia sp. 1 
Crustacea  Isopoda Armadillidae Buddelundia sp. 1 
Crustacea  Isopoda Philosciidae Leavophiloscia sp. 1 

Crustacea  Isopoda Platyarthridae undescribed 
genus sp. 1 

Not SRE species 
Arachnida  Mygalomorphae Nemesidiae Aname mainae 1 
Arachnida  Mygalomorphae Barychelidae Aurecocrypta lugubris 1 
Arachnida  Mygalomorphae Barychelidae Idiomatta blackwalli 1 
Arachnida  Mygalomorphae Actinopodidae Missulena sp. 1 
Arachnida  Scorpionidae Bothriuridae Cercophonius granulatus 6 
Arachnida  Scorpionidae Urodacidae Urodacus novaehollandiae 1 
Arachnida  Pseudoscorpionidae Chernetidae Nesidiochernes sp. 3 
Arachnida  Pseudoscorpionidae Chthoniidae Austrochthonius sp. 2 
Arachnida  Pseudoscorpionidae Olpiidae Beierolpium sp. 2 
Arachnida  Pseudoscorpionidae Olpiidae Indolpium? sp. 2 
Crustacea  Isopoda Armadillidae Buddelundia cinerascens 31 
Crustacea  Isopoda Armadillidae Spherillo sp. 1 
Molusca  Pulmonata Helicidae Cochlicell acuta 34 
Molusca Pulmonata Helicidae Theba pisana 18 
Molusca Pulmonata Succineidae Succinea sp. 19 
Molusca  Pulmonata Pupillidae Pupoides sp. c.f. beltianus 1 
Chilopoda  Geophilomorpha Mecistocephalidae Mecistocephalus collinus 3 

Chilopoda Scolopendramorpha Scolopendridae Cormocephalus sp. near 
westangelasensis 1 

Chilopoda  Scolopendramorpha Scolopendridae Ethmostigmus rubripes 1 
Chilopoda  Scolopendramorpha Scolopendridae Scolopendra laeta 4 
Chilopoda  Scolopendramorpha Scolopendridae Scolopendra morsitans 4 
Chilopoda  Scutigeromorpha Scutigeridae Thereupoda sp. 2 
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5.2.2.2.4 SRE Regional Survey Results 

A large number of specimens were collected in the wider regional survey, comprising members of 
7 orders and 13 families. 

The three identified SRE millipedes were found in the regional surveys and can therefore be 
identified as not restricted to the Study Area. 

The fourth identified SRE, the isopod Hanoniscus tuberculatus, was not collected during the 
regional survey despite the fact that a number of isopod specimens were collected. It is 
considered the species is either relatively rare, or subject to large seasonal variation in population 
dynamics, or restricted to the Study Area.  The latter option was viewed as unlikely by the isopod 
expert (S. Judd, pers. comm. 2006), therefore rarity and / or seasonal variability were expected to 
explain the lack of record during the regional survey.  The species has also been previously 
reported to occur in seasonally damp areas on the Swan Coastal Plain (Ecologia, 2010e). 

Neither of the spider species identified as possible SRE species were identified in the regional 
surveys.  The third possible SRE species, a Bothriembryon snail species, was identified at three 
locations in the regional survey. 

Of the six species identified as of unknown SRE status: 

• two isopods were recorded during the regional survey; 

• the third isopod was not recorded and at this stage these species are only known from the 
Study Area.  However, the likelihood is that this species has a wide coastal distribution, 
probably occurring outside the region and almost certainly outside the site (S. Judd, pers. 
comm., 2010).  The species is largely subterranean so often not caught, that commonly 
occurs in limestone with cracks and deep fissures, but also in logs and soil and has been 
noted living in ants and termites nests.  The range of microhabitats available to the species 
also indicates it is not an SRE species (S. Judd, pers. comm., 2010); and 

• the three spider species were not recorded, however, this is considered likely due to the 
methodology used, specifically searching for SRE species by foraging. Typically, burrows of 
these smaller nemesiid spiders are cryptic and can be difficult to identify, despite extensive 
foraging efforts. Pitfall trapping during correct season is generally the preferred method as 
mature males running around in search of females are required for taxonomic identification.  

Table 5-14 summarises the findings of the 2009 regional survey in comparison to those species 
targeted as known or possible SRE species, or those species of unknown SRE status (recorded in 
the 2006 Study Area survey).  Figure 5.20 presents the survey sites from which the recorded 
species were observed during the Ecologia (2010e) survey. 
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Table 5-14 – SRE species recorded in Ecologia surveys 
Species Study Area SRE Species 

(2006 survey, ref: 
Ecologia 2010d) 

Regional Survey (2009 
survey, ref: Ecologia 

2010e) 

Location  
(2009 survey, ref: Ecologia 

2010e) 
Short Range Endemics 
Hanoniscus tuberculatus ● NO N/A 
Antichiropus ‘Geraldton’ ● ● OAK A, Buller 1 to 3 and Sites 

6 and 9 
Podykipus sp. 1 (Note 1) ● ● Buller 3 and Sites 9 and 11 
Podykipus sp. 1 (Note 2) ● ● Buller 3 and Site 11 
New Species, SRE status possible 
Aname sp1 ● NO N/A 
Aname sp2 ● NO N/A 
Bothriembryon sp ● ● OAK A, WOK B, Site 6 
New Species, SRE status could not be determined 
Chenistonia sp. ● NO N/A 
Teyl sp. ● NO N/A 
Yilgarnia sp.  ● NO N/A 
Buddelundia sp. ● ● WOK B 
Leavophiloscia sp. ● ● OAK A & B 
undescribed genus 
(Platyarthridae) sp. 

● NO N/A 

Note 1. revised in context of the material collected during this regional survey. The species previously identified as 
Podykipus sp. 1 (Ecologia, 2010c) was found to comprise two species, named Podykipus ‘Geraldton 3’ and 
Podykipus ‘Geraldton 4’ (Ecologia, 2010d). 

Note 2.  revised in context of the material collected during this regional survey. The Podykipus sp. 2 was re-named 
Podykipus ‘Geraldton 5’ (Ecologia, 2010d). 

5.2.2.3 Subterranean Invertebrate Fauna 

5.2.2.3.1 Stygofauna 

Stygofauna are obligate, groundwater dwelling fauna known to be present in a variety of rock 
types including karst limestones, fissured rock (e.g. granite) and porous rock (e.g. alluvium) 
(Mamonier et al., 1993).  They are typically adapted for the subterranean environment, with 
features such as lack of pigmentation, elongated appendages, filiform body shape (worm like) and 
reduced or absent eyes.  Many of these fauna have other primitive features which link them to 
geological periods when vast areas of Australia were covered by tropical forests.  They are 
therefore regarded as ‘relict’ fauna which have survived in aquifers over geological timeframes. 

The presence of stygofauna in Western Australia has been well documented, from regions such as 
the Pilbara, Kimberley, Mid-West and South-West (De Laurentiis et al. 2001; Humphreys 2001; 
Wilson and Keable 2002; Eberhard 2004; Karanovic 2004; Cho et al. 2005).  Although very little 
published or available data exist for the Study Area, the geology of the region is relatively well 
documented, allowing for some predictions in regard to potential suitable habitats for stygal 
species. For example, the groundwater of lithified karstic olianite on the Swan Coastal Plain, the 
Tamala Limestone, is inhabited by the copepods Metacyclops fiersi and Halicyclops eberhardi (De 
Laurentiis et al., 2001).  As a strip of these limestone outcrops continues along the coast to the 
Study Area, the possibility exists that stygofauna inhabit bores situated within this limestone strip. 

Stygofauna Survey Methodology 

OPR commissioned Ecologia to undertake a two phase baseline stygofauna survey to define the 
abundance, diversity and distribution of stygofauna within the Study Area in accordance with EPA 
Guidance Statement No. 54 (EPA, 2003). 

Phase 1 of the field surveying was conducted in August 2006 and Phase 2 in October to November 
2006. 
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Seventeen groundwater monitoring bores were sampled for depth to ground water, in-situ water 
chemistry (including temperature; pH; conductivity; total dissolved solids; oxygen reduction 
potential and dissolved oxygen) and stygofauna. 

The locations of the bores sampled are presented in Figure 5.21. 

Further details regarding the survey methodologies are provided in Appendix G (Ecologia 2010f). 

Stygofauna Results 

No stygofauna were collected from the bores during Phase 1 of the survey. 

During Phase 2 stygofauna specimens were collected from three bores (OK11, OK15 and OK18, 
refer to Figure 5.21).  Three taxa from two Classes and three Orders were recorded during the 
survey, none of which could be identified to species or genus level (Ecologia 2010f, Appendix G).  
All specimens collected had stygomorphic characteristics, indicating that they are obligate 
subterranean species. 

The taxa collected are described as follows: 

• Class Malacostraca: Superorder Syncarida – two specimens of new species of syncarida 
from the family Bathynellidae were recorded from bores OK11 and OK18; these included 
one adult and one juvenile.  This species is unknown and thus its conservation significance is 
currently unknown; 

• Class Maxillopoda: Subclass Copepoda: order Calanoida – a single male individual of an 
unknown species of a calanoid copepod was collected in bore OK15. This specimen was 
partially damaged which prevented its further identification to family, genus and species 
level.  As such, the conservation significance of this species cannot be determined; and 

• Class Maxillopoda: Subclass Copepoda: Order Harpacticoida – a single juvenile individual of 
an unknown species of a harpacticoid copepod was collected in bore OK18.  Identification to 
family, genus and species level was not possible due to the specimen’s juvenile status.  As 
such the conservation significance of this species can not be determined. 

As the region has not been sampled for subterranean fauna as prolifically other parts of the State 
(such as the Pilbara) it is difficult to determine conservation significance.  Nevertheless, species 
found at Oakajee are expected to be widely spread due the nature of the underlying geology.  

5.2.2.3.2 Troglofauna 

Troglofauna are communities of terrestrial subterranean animals that inhabit air chambers in 
underground caves or small, humid voids.  No significant excavation or groundwater abstraction is 
required, therefore, the Proposal does not represent a risk to this fauna. 

5.2.3 Surface Hydrology 

The Oakajee Rivers and Buller Rivers lie to the north and south of the Proposal area respectively 
(refer to Figure 1.2).  These rivers are ephemeral, flowing for limited periods after heavy rain. 

The Oakajee River rises in the Moresby Range approximately 10km from the coast and has a 
contributing catchment area of approximately 35km², generally to the north and north east of the 
OIE.  The Oakajee River has several tributaries that cross North West Coastal Highway in culverts, 
and join approximately 3km east of the river mouth. The river discharges to the ocean from a 
meandering course through hilly terrain, approximately 4km south of the Coronation Beach access 
road (Aquaterra 2009, refer to Appendix H).  
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The Buller River also rises in the Moresby Range 5 to 6km inland from the coast, and has a 
contributing catchment area of approximately 33km², generally draining the area between the 
Moresby Range and North West Coastal Highway, east of the OIE. Two tributaries cross North 
West Coastal Highway in culverts, and combine approximately 2km east of the mouth.  The Buller 
River discharges from its meandering course to the ocean, approximately 3km north of the suburb 
of Drummond Cove (Aquaterra 2009, refer to Appendix H). 

On the raised plateau which forms the bulk of the proposed OIE, the topography is rolling cleared 
farmland. Surface water generally infiltrates into the ground, and there are no incised surface 
water features or watercourses visible. Where surface water runoff is generated, this drains either 
to the Indian Ocean directly from the site (over the escarpment), or via the Oakajee or Buller 
Rivers to the north and south. 

5.2.4 Groundwater 

General 

The Proposal lies within the Gascoyne Groundwater Management Area within the Northampton 
Black Groundwater Province, proclaimed under the Rights in Water and Irrigation Act 1914. 

The Proposal will not intersect any Public Drinking Water Supply Areas. 

The Proposal area is located on an elevated plateau (70 to 100m AHD) underlain by a westward-
dipping surface of granulite bedrock and 40-50m of sedimentary strata (Rockwater, 1996).   

Groundwater forms a veneer within and above the bedrock-sediment contact.  This veneer is 
recharged by rainfall and it flows predominantly westward towards the coast beyond the 
escarpment and the coastal dune-zone.  Groundwater is contained locally in weathered bedrock 
and overlying siltstone (Chapman Group), Tamala Sand and superficial sand, capped by Tamala 
Limestone at the western escarpment.  Generally, the strata are hydraulically interconnected and 
groundwater passes between the various units.  Over most of the area, the strata above bedrock 
are only partly saturated (Rockwater, 1996). 

Groundwater level slopes from a high elevation of 96.5 m AHD in the north-eastern sector, 
downwards to the west-south-west, with some variations imposed by the ground elevation and 
the bedrock height.  To the east of the western escarpment there is a slight trough in the water 
levels (Rockwater, 1996). 

Through the proposed Study Area the groundwater flow is predominately westwards, changing to 
south-south-easterly flow down the eastern side of the bedrock high in the north-western sector 
(Rockwater, 1996). 

Groundwater Chemistry 

Most of the groundwater in the Study Area is brackish, with salinities in the range of 1,000 to 
3,000 mg/L TDS.  There are a few occurrences of lower salinity groundwater and these locations 
are interpreted to have the most favorable conditions of recharge from rainfall (Rockwater, 1996). 

The groundwater is of the sodium-chloride type with minor variations in the proportions of the 
main mineral ions.  Groundwater is essentially pH neutral, with pH values in the range of 6.5 to 
7.5.  Concentrations of nitrate and nitrogen are variable and in some places they are higher than 
drinking water limits.  Phosphorous values are generally low and total organic carbon values are 
high at some localities, probably as a result of dissolved natural organic material infiltrating to the 
aquifer (Rockwater, 1996). 
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5.2.5 Marine 

5.2.5.1 Ocean Levels 

At Geraldton the tidal range is approximately 1.2m (Highest Astronomical Tide Relative Level 
0.65m to Lowest Astronomical Tide Relative Level -0.55m), which is considered to be a relatively 
low range (Aquaterra 2009). 

Storm surges are caused by extreme meteorological conditions such as tropical cyclones.  Storm 
surge is an unusual rise in coastal sea level caused by a combination of a low pressure system and 
high winds. 

The 100 year ARI ocean water level at Geraldton has been estimated as RL1.35m (NTF Australia, 
2000). The peak tide due to the tsunami (on the evening of 26 December 2004) was RL1.75m, 
1.1m higher than the estimated HAT, and 0.6m greater than any previously recorded tide (Guria 
Consulting, 2006). 

The 100 year ARI significant wave height offshore would probably be in the order of 10 m, while 
the equivalent in-shore heights would be about 40% of the off-shore heights, or 4m (Aquaterra 
2009). 

Climate change is expected to result in an increase in mean sea level and changes in extreme 
weather event, which will increase the risk of inundation of low-lying coastal terrain.  Around 
Australia the rate of sea level rise was about 1.2 mm per year during the 20th century (CSIRO, 
2007).   

The oceans surrounding Australia are particularly influenced by two dominant climate variations: 
the El Niño – Southern Oscillation (ENSO) and the Southern Annular Mode (SAM).  These two 
climate variations overlay the global mean sea level rise, resulting in significant regional variability 
in the magnitude and trend of sea level rise in the oceans surrounding Australia (CSIRO, 2007). 

5.2.5.2 Marine Water Quality 

Water quality data was collected by Oceanica (2009a) in spring 2006, summer 2006/07, autumn, 
winter and spring 2007, summer 2007/08, autumn, winter and spring 2008. The data identify 
considerable spatial and temporal variation over the majority of water quality parameters at 
Oakajee. Enhanced nutrient concentrations were generally observed at the inshore sites, which is 
most likely due to the accumulation of beach cast wrack along the coastline.  Elevated nutrients in 
summer and reduced nutrients in winter reflect natural seasonal cycles in water quality 
conditions. 

The water quality conditions at Oakajee were compared to the ANZECC/ARMCANZ (2000) water 
quality guidelines for south-west Australian inshore and offshore marine waters. Results showed 
that background concentrations for some of the nutrient and physical parameters at Oakajee, 
appeared to be naturally above guideline levels. Potentially toxic algal species were observed in all 
seasons at the majority of transects, but did not exceed the Western Australian Shellfish Quality 
Assurance Program (WASQAP, 2007) guideline trigger levels. Similarly, there were no exceedances 
of Enterococci counts or polycyclic aromatic hydrocarbon concentrations above the 
ANZECC/ARMCANZ (2000) guidelines. 

The highest and lowest water quality results are tabulated and compared to available criteria in 
Table 5-15.   
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Table 5-15 – Water quality results and criteria 

Parameter Range Recorded Criteria1 

Water temperature 18.4 – 25.3oC - 

pH 7.6 – 8.4 8 – 8.4 

Salinity 36.1 – 37.0 ppt - 

Dissolved Oxygen 92 – 114% >90% 

Turbidity 0.12 – 4.65 NTU 1-2 NTU2 3 

Light Attenuation Coefficient 0.04 – 4.10 mg/L 0.09 – 0.13 

Total Suspended Solids 0.7 – 410mg/L - 

Total Nitrogen 70 - 410 µg/L 230 µg/L 

Ammonium Nitrogen <2 – 18 µg/L 5 µg/L 

Nitrate + Nitrite Nitrogen <2 – 48 µg/L 5 µg/L 

Total Phosphorus 6 – 34 µg/L 20 µg/L 

Ortho-phosphate <2 – 12 µg/L 5 µg/L 

Chlorophyll-a 0.2 – 9.6 µg/L 0.7 µg/L 

Enterococci <10 – 20 MPN4/100mL 35 MPN/100mL (primary contact) 

Phytoplankton 4662 – 2,400,000 cells/L - 

Potentially harmful algae species 222 – 83028 cells/L - 

Potentially toxic algae species 0 – 68378 cells/L Species specific criteria. Refer to 
Table 7 of WASQAP (2007) 

Polycyclic Aromatic Hydrocarbons  <0.2 µg/L 50 µg/L (99% protection) 

1. criteria from ANZECC/ARMCANZ (2000) unless otherwise stated. 
2. NTU = Nephelometric Turbidity Units. 
3. acknowledged by ANZECC/ARMCANZ (2000) that “turbidity is not a very useful indicator in estuarine and marine 

waters” and “a more appropriate measure for WA coastal waters is light attenuation coefficient”.  
4. MPN = most probable number. 

5.2.5.3 Marine Habitat 

Baseline marine habitat surveys have been conducted by Oceanica (2009b) to describe the 
existing marine habitats and health in the vicinity of the proposed Oakajee Port and the 
surrounding region (from Coronation Beach to Buller River out to the 20m depth contour, an area 
of approximately 80km2).  This information is being used to develop Environmental Management 
Plans (EMPs) required by MS 469 for the Approved Port and to support impact assessments / 
compliance monitoring during and subsequent to the marine port construction.  
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The following surveys have been undertaken subsequent to the existing approval: 

• Broad-scale mapping (80km2) of the Oakajee Region using aerial imagery and underwater 
video footage – October 2006 and February and March 2007; 

• Seagrass and cover transects and seagrass health surveys were undertaken by divers in 
summer 2007, summer 2008 and summer 2009; and 

• Algal cover transects and algal health surveys were undertaken by divers in summer 2008 and 
summer 2009. 

The major seagrass types recorded at Oakajee were Amphibolis antarctica and Thalassodendron 
pachyrhizum, and the algal community was dominated by brown algae, exhibiting communities 
common to the lower west coast of Western Australia. 

The communities present at Oakajee are extremely heterogeneous.  The dominant seagrass 
Amphibolis antarctica is distributed at low density across the whole Study Area, except for an area 
of high density Amphibolis on sand in the northern section of the survey area.  The other 
dominant seagrass species Thalassodendron pachyrhizum is also distributed across the whole 
Study Area, but at a considerably lower density than Amphibolis.  Consequently, the distribution of 
Thalassodendron was difficult to map due to its patchy and low density distribution.  
Thalassodendron was rarely found in isolation, but rather occurred in mixed communities with 
algae and/or Amphibolis. 

The mapped habitats are presented in Figure 5.22.  

5.2.6 Contaminated Sites 

The historical use of the land within the Study Area has been native vegetation and 
agricultural/pastoral.  No contaminated sites are registered on the site (DEC, 2010b).  

Unexploded Ordnance (UXO) is known to be of concern in the Geraldton locality due to past 
military training exercises.  Surveys in accordance with the Fire and Emergency Services (FESA) 
requirements will be undertaken prior to any ground disturbance activities. 

WAPC (2009) indicates that the Oakajee and Buller Rivers may pose a moderate to high risk in 
terms of Acid Sulfate Soil (ASS) generation.  Apart from the northern access road, the Proposal 
proposes no infrastructure within close proximity to these watercourses.  All other locations 
within the Study Area are mapped having an extremely low risk of ASS occurrence as the Study 
Area generally comprises coastal limestone and overlying podsolised sand/eolionite with leached 
quartz sands.  Podsolised sand may contain some acidity however underlying limestone and dune 
sands have a neutralising capacity which means that in terms of ASS the Proposal area may be 
regarded as low risk.   
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5.3 SOCIAL SETTING 

5.3.1 Land Tenure, Zoning and Land Use 

The OIE and surrounding buffer zone has been acquired in freehold by the State Government as 
part of its long term strategic planning process. This area totals approximately 6,400 ha. 

In June 2004, the area of the OIE was rezoned ‘Industrial Investigation Zone’ under the Shire of 
Chapman Valley Town Planning Scheme (SoCV TPS) No 1.  The Industrial Investigation Zone has 
been divided into three separate areas, each with different permitted land uses and development 
controls.  The areas comprise the following (as shown in Figure 4.1 and discussed in detail in 
Section 4.1): 
• Area A: General Industry; 

• Area B: Coastal – port related land uses; and 

• Area C: Strategic Industry. 

A significant portion of the landholding (approximately 4072 ha) has been acquired by LandCorp 
as an industry buffer, designated as a Special Control Area under the SoCV TPS No. 1.  The buffer is 
considered necessary to accommodate impacts from the potential industrial development within 
Area C (Figure 4.1). 

The Zones have been proclaimed under the SoCV TPS No. 1.  No zoning amendments to regional 
or town planning schemes are required.   

Currently the Proposal area is leased to several local farmers to continue grazing and agricultural 
purposes, or retained as remnant coastal vegetation.  

All of the marine and terrestrial port facilities will come under the jurisdiction of the GPA under 
the Port Authorities Act 1999.  The seabed area and the strip of crown land along the coast are 
already vested in the GPA under the Port Authorities Act 1999 and the Land Administration Act 
1997 respectively.  Once GPA has completed its Master Planning for the Oakajee Port and as soon 
as the full extent of the terrestrial port is known (which will include the land area required to 
accommodate the facilities described within this PER) the entire marine and terrestrial port facility 
area (including rail on port lands) will be defined and gazetted under the Port Authorities Act 1999.  
GPA will then issue a lease to OPR for the construction and operation of its facilities.   

5.3.2 Native Title 

The Proposal area is within the boundaries of three registered native title claims.  A summary of 
these claims is provided in Table 5-16.  The claimant areas in relation to the Proposal area are 
presented in Figure 5.23. 

Table 5-16  – Native title claims 

Claim Name Claim No 

Naaguja Peoples WC97/73 

Amangu People WC04/02 

Mullewa Wadjari Community WC96/93 

OPR intends to negotiate a Comprehensive Agreement with each group to outline opportunities 
for indigenous involvement in the Proposal and the wider OPR Project, including employment, 
training and contract opportunities. 
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5.3.3 Heritage 

5.3.3.1 Indigenous Heritage 

A search of the Department of Indigenous Affairs (DIA) Register (DIA, 2009), indicates that there 
are presently 42 Aboriginal heritage sites within the vicinity of the Proposal area that have been 
registered with the DIA under the Aboriginal Heritage Act 1972 (refer to Figure 5.24).  These 
include the Oakajee and Buller Rivers, which are known to have mythological associations to local 
Aboriginal people. 

5.3.3.2 Non-Indigenous Heritage 

Several sites of non-indigenous heritage are located within the OIE Industry Buffer.  The locations 
of these sites have been presented in Figure 5.25 and summarised in Table 5-17. 

Table 5-17 – Non-indigenous heritage sites 

Heritage Site Heritage Ref 1 Description 2 Significance 2 

White Peak Quarry 6355 Limestone quarry, probably first 
exploited in 1860’s 

Local and regional 
significance 

White Peak townsite Yet to be assessed 

Lime Kiln 1 6356 Brick-lined – undated, considered to be 
in use until 1952 

Scientific significance 

Lime Kiln 2 6357 Stone-walled Local significance 

Chinaman’s House 6358 Two room stone cottage ruin, built in 
early 1920’s. 

Local significance 

Cottage 6359 Ruins of a stone cottage, outbuildings 
and well, built circa 1900. 

Local significance 

Northampton – 
Geraldton Railway 

N/A Runs parallel to NWCH, built to carry 
lead and copper from mines in 

Northampton to Geraldton Port, 
commenced operations in 1879. 

Rail now dismantled. 

Not identified 

Red Cliffs N/A Cottage and outbuildings - now been 
removed. 

No longer present 

Key – references: 
1. Heritage Council of Western Australia, 2010 
2. McDonald, Hales and Associates (2000) 
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6 STAKEHOLDER ENGAGEMENT 
OPR is committed to ongoing stakeholder and community engagement, including open and 
transparent communication, and recognises the importance of genuine stakeholder involvement in 
the identification of potential issues and concerns, as well as appropriate strategies for management 
of impacts.  

OPR defines stakeholders as people or organisations who have an impact on, or who are impacted by 
OPR operations and activities.  An understanding of key stakeholder attitudes and issues is crucial for 
OPR to support effective stakeholder engagement.  Additionally the ability to respond to community 
concerns and to guide the management of issues is key. 

6.1 COMMUNITY RELATIONS AND ENGAGEMENT STRATEGY 

OPR takes a proactive approach to liaising with stakeholders and interested parties. OPR’s 
understanding of local attitudes and community issues has been guided by an ongoing program of 
research, communication and consultations with key stakeholders and the broader community.  

In order to ensure a local presence and be responsive to local community interest in the Proposal, 
OPR opened a Mid-West Community Office at 260 Foreshore Drive, Geraldton. Local community and 
stakeholders are able to visit or speak to an OPR staff member during office hours from Monday to 
Friday. 

Other mechanisms for engagement and providing information to the community to date have 
included: 
• Meetings, including Council meetings; 

• personal stakeholder meetings and visits; 

• briefings and presentations; 

• hosting hospitality events, including luncheons, sundowners and office open days; 

• hosting visits to the proposed deep water port site and conducting site briefings; 

• community consultation and interviews; 

• social and environmental impact assessment workshops; 

• direct mail via letterbox drops (e.g. OPR newsletter ‘Oakajee Quarter’); 

• Information resources including OPR Project Updates, Fact Sheets and media releases; 

• sponsorship and partnership projects; 

• attendance at Mid-West functions; 

• display and information at local agricultural shows; and 

• presentation at industry and business conferences and events. 

Figure 6.1 summarises OPR’s approach to the stakeholder engagement process, demonstrating a 
system of communication, engagement, response, feedback and monitoring.  

6.2 ENGAGEMENT TO DATE  

OPR has worked closely with the Western Australian Government’s Oakajee Policy Team regarding 
the development of the Proposal, as well as relevant government agencies, the Geraldton Iron Ore 
Alliance and Mid-West stakeholders.   
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Substantial consultation with the Government and the community has been undertaken in the 
preparation and finalisation of the PER documents. 

In addition to the meetings with individuals, Table 6-1 provides an overview of the general 
presentations and consultation provided to groups on the preliminary engineering contained in the 
initial scoping and pre-feasibility works of the Approved Port and this Proposal, focusing on the more 
recent consultations. 

Table 6-1 – Summary of stakeholder consultation 
Organisation Date(s) 

Local Government 

City of Geraldton – Greenough  Ongoing, including Council meetings in September and October 2009, and June 
2010 and General Meetings in April and September 2009. 
Attendance at the SIA / EIA workshops (Oct 09, Feb 2010). 

Shire of Chapman Valley Ongoing, including Council meeting in October 2009 and June 2010. 
Attendance at the SIA / EIA workshops (Oct 09, Feb 2010). 

State Government Agencies 

Dept. of Agriculture and Food July and September 2009, and May 2010 meeting 

Dept. of Commerce Ongoing correspondence 

Dept. of Education and Training July and August 2008 and July 2009 meetings 

Dept. of Environment and Conservation Ongoing, including briefings to the Geraldton Regional Office and Perth-based 
Environmental Management Branch, Threatened Species and Communities 
and Air Quality Branch. 
Attendance at OEPA Site Visit – 27 April 2010. 
Attendance at EPA Board Site Visit – 3 May 2010. 

Dept. of Fisheries July 2009 and June 2010 meeting 

Dept. of Indigenous Affairs Ongoing, including briefings in Perth in October and December 2009, and 
Geraldton in May 2010. 
Geraldton Office attendance at the SIA / EIA workshops (Oct 09). 

Dept. of Planning Ongoing 

Dept. of State Development Ongoing 

Dept. of Transport Ongoing 

Dept. of Water  July and September 2009 (Geraldton), and June 2010 (Perth and Geraldton 
Offices) meeting 

Environmental Protection Authority Ongoing, including briefings to the EPASU in December 2008 and February 
2009, and meeting with the Chairman in January 2009. 
EPA Board meeting – 18 February 2010. 
OEPA Site Visit – 27 April 2010. 
EPA Board Site Visit – 3 May 2010. 

Geraldton Port Authority Ongoing 

LandCorp Ongoing 

Office for the Minister for  the 
Environment 

August 2009 briefing 

Office of Premier and Cabinet Ongoing 

Main Roads Western Australia Ongoing 

Mid-West Development Commission Ongoing, including August and October 2009, and May 2010 meetings. 
Attendance at SIA / EIA workshops (Oct 09, Feb 2010). 
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Organisation Date(s) 

Mid-West Strategic Infrastructure Group  July 2009 meeting 

Public Transport Authority Ongoing 

Water Corporation Ongoing 
Western Australian Local Government 
Association (Murchison Zone) 

Zone Meeting 06/11/09 
Attendees: Shire of Cue, Shire of Meekatharra, Shire of Mt Magnet, Shire of 
Murchison, Shire of Sandstone, Shire of Yalgoo, and The Hon Norman Moore 
MLC, Mr Ian Blayney MLA, Mr Barry Haase MP, The Hon Wendy Duncan MLC. 

Western Power Ongoing 

Yamatji Land and Sea Council (YLSC) Ongoing, including May 2010 meeting. 
YLSC represent Amangu and Naaguja People – see ‘community’ below 

State Government Steering Groups 

Oakajee Port Infrastructure Group  Ongoing – Meetings on a fortnightly basis. 
Representatives: OPR, Department of State Development, Public Transport 
Authority, Department of Transport, LandCorp 

Technical Port Group Ongoing – Meetings on a monthly basis. 
Representatives: OPR, WorleyParsons, Department of State Development, 
Department of Transport, LandCorp, Public Transport Authority 

Federal Government Departments 

Dept. of Environment, Water, Heritage 
and the Arts 

August 2009 and May 2010 Briefing. 

Other Federal Govt liaison Ongoing 

Elected Members 

State Member for Geraldton, Greenough 
Region (Mr. Ian Blayney MLA) 

June and July 2009 meeting, and October 2009 briefing. 
Attendance at SIA / EIA workshops (Oct 09). 

Speaker Legislative Assembly.  State 
Member for Moore (The Hon Grant 
Woodhams MLA) 

October and November 2009, and May 2010 meetings 

State Members for the Agricultural Region 
(The Hon Brian Ellis MLC, The Hon Mia 
Davies MLC, The Hon Max Ternorden 
MLC) 

July, November and December 2009 meetings 

Mining and Pastoral Region Member (The 
Hon Wendy Duncan MLC) 

Ongoing Correspondence 
November 2009 meeting 

Legislative Assembly, Member for North 
West (Mr Vince Catania MLA) 

Formal engagement commenced in January 2010 

Federal Member for O’Connor (Wilson 
Tuckey) 

Ongoing Correspondence 

Community 

Chapman Valley Community Attendance at Agricultural Show – Sept 2009 
Briefing 22 April 2010 

Drummond Cove Progress Association June 2008, July and October 2009, May 2010 meetings. 
Attendance at SIA / EIA workshops (Oct 09, Feb 2010). 

Parkfalls Residents Association Attendance at SIA / EIA workshops (Oct 09, Feb 2010). 

Point Moore Coastcare Group July 2009 and May 2010 meeting  
Attendance at SIA / EIA workshops (Oct 09). 

Geraldton Windsurfing Club July 2009 and June 2010 meeting  
Attendance at SIA / EIA workshops (Oct 09). 

Geraldton Angling Club July 2009 meeting  
Attendance at SIA / EIA workshops (Oct 09). 
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Organisation Date(s) 

Geraldton 4WD Club  July 2009 and May 2010 meetings 

Mid-West Caravan Club May 2010 meeting 

Mid-West Employment and Economic 
Development Aboriginal Corporation 
(MEEDAC) 

July 2009 meeting  
Attendance at SIA / EIA workshops (Oct 09). 

Mid-West Indigenous Employment  Ongoing, including November 2008 meeting in Perth and March and April 
2009 meeting in Geraldton. 

Amangu People Ongoing, including heritage protocol and negotiation framework meetings. 
September 2009 Heritage Protocol Signing 
February and April 2010 Heritage Surveys for feasibility works 

Mullewa Wadjari Community Ongoing, including heritage protocol and negotiation framework meetings. 
August 2009 Heritage Protocol and Negotiation Framework Agreement Signing 
June 2010 Heritage Surveys for feasibility works 

Naaguja Peoples Ongoing, including heritage protocol and negotiation framework meetings. 
September 2009 Heritage Protocol and Negotiation Framework Agreement 
Signing 
February and April 2010 Heritage Surveys for feasibility works 

Northern Agricultural Catchments Council July and September 2009, and May 2010 meeting 

Recreation and water sport clubs July 2009 meeting  
Attendance at SIA / EIA workshops (Oct 09). 

Non-Government Environmental Organisations 

Conservation Council Pending 

Wildflower Society June 2010 

WWF Australia (World Wildlife Fund) Pending 

Professional / Industry 

Mid-West Chamber of Commerce and 
Industry 

Ongoing, including June, July and August 2009 and May 2010 meetings. 
Attendance at SIA / EIA workshops (Oct 09, Feb 2010). 

Chamber of Mineral and Energy WA September 2009 Regional Council Meeting 

Geraldton Iron Ore Alliance Ongoing, including June 2009 briefing and July and August 2009 meetings. 

Customers  Ongoing, including meetings with Sinosteel MidWest Corporation, Crosslands 
Resources, Karara Mining/Gindalbie Metals, Golden West Resources, Cliffs 
Natural Resources, Cashmere Iron, Extension Hill, Ferrowest, Emergent 
Resources, Giralia and Royal Resources. 

Regional Service Providers including 
training and employment providers 

Ongoing, e.g. 
July 2009 meeting  
Attendance at SIA / EIA workshops (Oct 09). 

Health Services Providers July 2009, and May and June 2010 meetings  
Attendance at SIA / EIA workshops (Oct 09). 

Fishing and Cray Fishing Industry 
(Geraldton Professional Fishers 
Association, United Mid-West Fishing 
Association and Western Rock Lobster 
Council) 

Ongoing consultation since 2007, through regular email communications. 
July 2009 meeting  
Attendance at SIA / EIA workshops (Oct 09). 

Geraldton Property Team July 2009, and May and June 2010  meetings  
Attendance at SIA / EIA workshops (Oct 09). 

Geraldton Visitor Centre July 2009 and May 2010 meeting  
Attendance at SIA / EIA workshops (Oct 09). 
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Organisation Date(s) 

Media 

Mainstream Western Australian and Mid-
West media (including Yamatji News, 
Geraldton Guardian, Midwest Times, 
Radio MAMA (Mid-West Aboriginal Media 
Association), Shire publications, WA 
Business News, The West Australian’ 
GWN TV, ABC Radio, Batavia Coast FM) 

Ongoing, including March 2009 Media Conference and June and November 
2009 Media site tour. 

Others 

OPR Reputation Survey (300 people in 
Geraldton Greenough and WA’s Mid-
West) 

August 2009 

6.3 ISSUES RAISED 

Through extensive consultation OPR has developed a sound understanding of community and 
stakeholder attitudes, issues and concerns in relation to the Proposal.   

A thorough analysis of the OPR stakeholder engagement register (from May 2005); community 
themes contained within the Chapman Valley Coastal Management Strategy (Koltasz Smith, 2007); 
and social assessment works (Coakes Consulting, 2008) was undertaken in April 2008. The key 
themes determined at this time are presented in Figure 6.2.  

Social and Environmental Impact Assessment consultations have occurred through 2009 / 2010, with 
a January 2010 analysis providing a data comparison to the earlier work (refer to Figure 6.3). 

A review of Figure 6.2 and Figure 6.3 shows that community sentiment and key stakeholder themes 
with regard to the port development have remained generally consistent across the two analysis 
dates at April 2008 and January 2010. 

Community priority themes remain: 
• impacts on coastal recreational activities; 

• local and indigenous employment and training; 

• community communication and engagement; 

• regional benefits and economic development; and 

• environmental impacts / coastal processes. 

A list of stakeholder comments in relation to environmental impacts of this Proposal have been 
summarised in Table 6-2.  A summary response to each item is provided, with a reference to the 
Section within this PER that more fully addresses the comment. 
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Table 6-2 – Summary of stakeholder comments 
Stakeholder 

Interests Stakeholder Type Response Section Reference 

Loss of 
recreational 
opportunities / 
access 

Community / Local 
Government 

Access to the area will be restricted in the interests 
of public safety. 
OPR will support the SoCV Coastal Management 
Strategy (Koltasz Smith, 2007). 
Potential offshore impacts associated with the 
Approved Port will be managed through compliance 
with MS 469. 

7.14 

Community 
Communication 
and Engagement 

Community / Local 
Government 

OPR have undertaken extensive consultation to date 
and intends to continue to engage with the 
community through construction and operations. 

6 

Coastal Processes 
– interruption of 
natural cycles 

Community / Local 
Government / State 
Government 

Near-shore drift – managed by MS 469 for Approved 
Port. 
Controls documented in EMPs required to be 
developed under MS 469 to the satisfaction of the 
EPA. 

N/A 

Coastal Vegetation 
– clearing / 
fragmentation. 
Loss of biodiversity 
and regionally / 
locally significant 
vegetation 

Community / State 
Government 

Development of the Proposal will result in clearing 
of approximately 222ha of native vegetation in the 
Geraldton Sandplains Bioregion. 

7.2 

Loss of habitat for 
Matters of 
National 
Environmental 
Significance 

Federal Government 
(i.e. DEWHA) 

Some low quality Carnaby’s Cockatoo foraging 
habitat on site. Other migratory birds known to or 
may use the site – impacts anticipated to be low. 
Loss of 1 x Eucalyptus blaxellii (listed as 
Endangered). Note, this species has been delisted as 
DRF by the State and is now recognised as a Priority 
4 flora species. Likely the Commonwealth will 
similarly delist the species. 
Low likelihood of Proposal being considered a 
controlled action under the EPBC Act. 

3.1.2 (EPBC Act 
process) 
7.2 (Eucalyptus 
blaxellii)  
7.3 (Carnaby’s 
Cockatoo) 

Emissions – dust, 
noise, light, 
greenhouse gases, 
desalination brine 

Community / Local 
Government / State 
Government 

Implementation of the Proposal will generate 
emissions. 
A large buffer has been established to avoid social 
nuisance issues of dust, noise and light, 
nevertheless, additional management strategies will 
be outlined in and managed via the EMS. 

7.6 (desal.) 
7.7 (noise and 
vibration) 
7.8 (dust)  
7.11 (g/h gases) 

Contamination of 
land or water 

Community / State 
Government 

Only minor quantities of hazardous materials will be 
stored on site. Management will ensure that 
contamination of soil, groundwater and/or surface 
water is avoided. 

7.4 (sfce. water) 
7.5 (grd. water)  
7.9 (soil) 

Impacts to the 
marine 
environment 

Community / 
Professional/Industry 
(i.e. cray-fishermen) 

Potential impacts from the Proposal are largely 
restricted to management of brine water discharge 
from the desalination plant. 
Port construction will be managed in accordance 
with MS 469 which requires EPA approval of 
numerous construction and operational EMPs. 

7.6 (desal.) 

Impact on riparian 
environments State Government 

No direct impact on the Oakajee or Buller Rivers is 
proposed by the Proposal, with the exception of a 
crossing(s) for the northern access road.  Surface 
water management controls will ensure that 
detrimental impacts, including erosion, 
sedimentation or contamination, are avoided. 

7.4 (sfce. water) 
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Stakeholder 
Interests Stakeholder Type Response Section Reference 

Sustainability  Community 

The Proposal will require the use of limited 
resources eg. water, fuel etc, and result in 
greenhouse emissions. 
Long-term sustainability has been considered in the 
design of the facility.  
Community benefits – the facility will locate bulk 
product in a designated facility with a suitable 
buffer.  
Economic – will open up the Mid-West region. 
Environmental – will reduce environmental 
footprint, supply the majority of its own utilities and 
minimise the use of these limited resources.  

8.1 

Potential for 
contentious 
products, such as 
uranium, being 
exported through 
the port 

Community 
The Proposal is for the transport, storage and 
handling of iron ore product only and associated 
infrastructure to achieve this. 

4.2  

Climate change Community / State 
Government 

Port facilities have been designed with regard to 
climate change predictions. 5.2.5.1 

Utility use / supply 
given limited 
resources – power 
and water 

Community / Local 
Government / State 
Government / 
Professional/Industry  

The Proposal will provide for the majority of its own 
water requirements with the provision of a 
desalination plant. 
The Proposal proposes an on-site self-sufficient 
power supply source or utilising power provided via 
Western Power. 
Design of the Proposal has considered the 
minimisation of the use of limited resources in the 
design. 

4.2.4.6 

Visual Amenity Community Sighting of infrastructure (eg. stockyard on the dunal 
swales) has taken visual amenity into consideration. 

7.13 

Aboriginal 
Heritage 

Community / State 
Government 

OPR are working with Aboriginal groups to identify 
heritage sites and avoid where practicable. 
OPR will comply with the Aboriginal Heritage Act 
1972. 

7.12 

Traffic / transport 
impacts 

Community / Local 
Government / State 
Government 

The Proposal, particularly during the construction 
phase, will result in more traffic on certain roads, 
including the North West Coastal Highway.  OPR will 
implement appropriate traffic management controls 
to ensure safety of personnel and the community. 
Operation of the port, with transport via rail, is likely 
to reduce the future reliance on heavy-haul iron-ore 
trucks in the Mid-West. 

7.14 

Construction camp 
workers – social 
impact on 
Geraldton town 

Community OPR will implement induction, awareness 
programmes and policies to effectively manage the 
workforce. 

7.14 

6.4 FUTURE ENGAGEMENT STRATEGY 

OPR will continue to engage with those stakeholders identified in Table 6-1 and other relevant 
stakeholders, including regulatory authorities, throughout the construction and operational phases 
of the Proposal, on a range of social and environmental issues. 
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OPR is currently rolling out a Community Stakeholder Engagement Plan, to ensure that future 
communication and consultation will take place with key stakeholders through a range of 
mechanisms as described in Table 6-3.   

Feedback from OPR’s ongoing consultation and PER review process under Part IV of the EP Act will be 
considered as a part of OPR’s ongoing project planning and implementation strategy.   

Table 6-3 – Future stakeholder engagement and consultation 

Mechanism Frequency of Use 

Council meetings As per milestones / approvals-based 

Stakeholder meetings and briefings As per milestones / approvals-based 

Briefings, including presentations As needs for relevant stakeholders 

OPR luncheons and sundowners Up to four per year 

OPR Mid-West Community Office Open five days per week 

OPR Mid-West Community Office Open Days Two per year 

Community Informational Sundowner Annual 

Visits to the proposed deep water port site and site 
briefings As needs for relevant stakeholders 

Community consultation and interviews As needs, up to three consultations per primary 
stakeholder group 

Direct mail via letterbox drops, e.g. OPR newsletter and 
Project Update Monthly/quarterly 

OPR Newsletter ‘Oakajee Quarter’ Quarterly 

Media advertorials, OPR Project Updates Monthly 

OPR Media releases 3 – 6 media releases per year 

Media relations including briefings and media site visits Briefings as needs, one media site visit per year 

OPR Fact Sheets Update as per milestones 

‘Oakajee Quarter’ Newsletter Quarterly 

Port Liaison Group Commencing Q4/2010 - quarterly 

Sponsorship and partnership projects Ongoing 

Information resources – displays, posters and websites Ongoing 

Attendance Mid-West functions Ongoing 

Display and information both at local agricultural shows Annual 

Presentations at industry and business conferences and 
events Ongoing 

Stakeholder information and feedback hotline  Ongoing 
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7 ENVIRONMENTAL IMPACTS AND MANAGEMENT 
This section specifically examines the impact of the OPR Terrestrial Port Development Proposal, 
described in Section 4 of this PER, on the existing environment of the Study Area, as described in 
Section 5 of this PER.   

Section 5 identifies what is known about the existing environment regionally and locally, with 
particular reference to the Study Area where more intensive survey and investigations have been 
completed.  This section considers the direct and indirect impacts of implementing the Proposal and 
outlines the management strategies that OPR proposes to employ to manage these impacts.  The 
predicted outcome of the implementation of the Proposal is outlined and compared to the EPA 
objectives for the relevant factors. 

In identifying potential impacts, cumulative impacts on the environment resulting from the Proposal, 
Approved Port and existing land uses are also considered. 

7.1 IDENTIFICATION OF RELEVANT FACTORS 

OPR has identified the key environmental factors that are relevant to the assessment of this PER in 
consultation with the EPA and DEC.  Key environmental factors are those that are considered likely to 
be materially impacted by construction and operation of the Proposal.  These key factors, and the 
associated scope of the PER with respect to the relevant factors, was agreed via the EPA approved 
Terrestrial Port Environmental Scoping Document (OPR 2010, refer to Appendix A), as discussed in 
detail in Section 1.2.   

The following environmental factors are considered to be the key factors relevant to the Proposal:   
• vegetation and flora – including Declared Rare Flora (DRF), Threatened Ecological Communities 

(TECs), Priority Flora (PF) and Priority Ecological Communities (PECs); 

• fauna – including Protected Fauna, Threatened Fauna, and Short Range Endemics (SREs); 

• surface hydrology; 

• groundwater; 

• marine – as relates to the operation of the desalination plant only (otherwise managed 
through MS 469, relevant to the Approved Port); 

• noise and vibration; 

• air quality; 

• soil quality; 

• waste; 

• greenhouse gases; 

• visual amenity; 

• other social and economic factors. 

For each issue, the key statutory requirements, environmental policy and guidance, potential 
impacts, proposed management and mitigation measures, and the likely outcome are identified. 
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7.2 VEGETATION AND FLORA 

7.2.1 Overview 

As detailed in Section 5.2.1.4 the vegetation of the Study Area has the following characteristics: 

 No vegetation communities  listed under the EPBC Act or registered by the State Minister for 
the Environment as a TEC are located in the Study Area.  

 No communities identified as PECs have been identified in the Study Area. 

 The Study Area comprises seven Beard vegetation units (Ecologia, 2010a).  The current extent 
of  these vegetation units  ranges  from 17%  to 87% of  their pre‐European extent  in Western 
Australia.  Five  of  the  units  are  highly  or  entirely  confined  to  the  Geraldton  Sandplains 
bioregion and a sixth unit has over 50% of its extent in the Geraldton Sandplains bioregion. 

 14 vegetation sub‐associations have been mapped by Ecologia (2010a) in the Study Area.  This 
includes an area mapped as revegetated agricultural  land, but excludes two sub‐associations 
mapped as bare sand and disturbed agricultural land.   

 Vegetation sub‐associations 1, 2, 7, 9 and 10  in the Study Area (Section 5.2.1.4) appear to be 
relatively restricted within the GRFVS area (WAPC, 2010).   The area of these sub‐associations 
comprise  1.6%,  0.01%,  6.3%,  7.3%  and  7.6%  respectively  of  the  area  of  native  vegetation 
mapped within the GRFVS.  Vegetation sub‐associations 8 is also considered restricted given its 
habitat specificity for  laterite/sandstone outcropping and  lack of representation  in the GRFVS 
mapping (Ecologia, 2010a). 

 Only  2% of  the  remaining native  vegetation of  the GRFVS  area  is within  IUCN  I‐IV  reserves 
(WAPC, 2010). 

 Over  68%  of  the  area within  conservation  estate  in  the  Geraldton  Hills  (GS2)  subregion  is 
contained  in  Kalbarri  National  Park  at  the  far  north‐western  periphery.   Wandana  Nature 
Reserve  at  the  north  eastern  periphery  accounts  for  a  further  20%. Hence  the  central  and 
southern coastal vegetation is poorly represented within conservation reserves.  

 Only Beard vegetation unit 129 (Sparsely vegetated drift sand), is currently well represented in 
conservation estate  (53.3%, refer to Table 5‐4).   Other Beard units are represented between 
0.01% and up to 2.5% in conservation reserves. 

 The Oakajee  coastal  vegetation  is  locally  significant  given  no  coastal  conservation  reserves.  
Nevertheless,  the Greenough vegetation  system  is  characterised by a  coastal  limestone belt 
extending  from  Kalbarri  to Dongara with  considerable  areas  of what  appears  to  be  similar 
stands of coastal vegetation for this length to the north and south of the GRFVS area. 

As detailed in Section 5.2.1.5 the following flora exists in the Study Area: 

 A total of 372 vascular flora taxa (including 43 species of  introduced flora) across 74 families 
were recorded during the two surveys conducted within the Study Area by Ecologia.   

 No species of DRF occur within the Study Area. 

 One flora species listed under the EPBC Act (Eucalyptus blaxellii; Vulnerable) occurs within the 
Study Area.  This species been recently delisted as a DRF species under the WC Act via the WA 
Government Gazette (dated 23 Feb 2010) and is now registered as a Priority 4 flora species.   

 An  additional  15  species  of  Priority  flora  have  been  recorded  as  occuring within  the  Study 
Area.    Eleven  (11)  of  the  15  Priority  flora  species  that  occur  within  the  Study  Area  are 
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considered to be endemic, or largely endemic, to the Geraldton Sandplains bioregion (Table 
5-7). 

• Eight range extension species were recorded by Ecologia (2010a).  Of most note is the 
Eremophila drummondii, which represents an extension into a new habitat (coastal). 

• Sixty-one (61) species of introduced flora (weeds) were recorded in the Study Area during 
recent and previous surveys. One of these species, Athel Pine (Tamarix aphylla), is listed as a 
Weed of National Significance (Commonwealth of Australia, 2007).  Four of the recorded 
species are listed as Declared Plants under the ARRP Act; Carthamus lanatus (Saffron thistle), 
Datura wrightii (Hoary thornapple), Echium plantagineum (Paterson’s curse) and Tamarix 
aphylla (Athel pine). 

7.2.2 Key statutory requirements, environmental policy and guidance 

7.2.2.1 EPA Objectives 

The EPA objective for the management of flora and vegetation is to maintain the abundance, 
diversity, geographic distribution and productivity of flora at species and ecosystem levels through 
the avoidance or management of adverse impacts and improvement in knowledge. 

7.2.2.2 EPA statements and guidelines 

The following EPA statements are applicable to the Proposal: 
• EPA Position Statement No. 2: Environmental Protection of Native Vegetation in Western 

Australia; 

• EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of Biodiversity 
Protection; 

• EPA Guidance Statement No. 6: Rehabilitation of Terrestrial Ecosystems; 

• EPA Guidance Statement No. 51: Terrestrial Flora and Vegetation Surveys for Environmental 
Impact Assessment in Western Australia; and 

• EPA Environmental Protection Bulletin No. 10: Geraldton Regional Flora and Vegetation Survey 

Position Statement No. 2 

EPA Position Statement No. 2 provides an overview of the EPA’s position on the clearing of native 
vegetation in Western Australia.  In assessing a proposal, the EPA’s consideration of biological 
diversity includes the following basic elements: 
• comparison of development scenarios or options of biodiversity at the species and ecosystems 

level; 

• no known species of plant or animal is caused to become extinct as a consequence of the 
development and the risks to threatened species are considered to be acceptable; 

• no sub-association or community of indigenous plants or animals ceases to exist as a result of 
the proposal; 

• there is a comprehensive, adequate and secure representation of scarce or endangered 
habitats within the proposal area, and/or in areas which are biologically comparable to the 
proposal area, protected in secure reserves; 

• if the proposal is large (in the order of 10 ha to 100 ha or more, depending on where in the 
State) the proposal area itself should include a comprehensive and adequate network of 
conservation areas and linking corridors whose integrity and biodiversity are secure and 
protected; and 
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• the on-site and off-site impacts of the proposal are identified and the proponent demonstrates 
that these impacts can be managed. 

Position Statement No. 3 

EPA Position Statement No. 3 presents the principles the EPA apply when assessing proposals which 
may impact on biodiversity values in Western Australia.  The intended outcomes of this Position 
Statement are: 
• to promote and encourage all proponents and their consultants to focus their attention on the 

significance of biodiversity and therefore the need to develop and implement best practice in 
terrestrial biological surveys; and 

• to enable greater certainty for proponents in the environmental impact assessment process by 
defining the principles the EPA will use when assessing proposals which may impact on 
biodiversity values. 

Guidance Statement No. 6 

EPA Position Statement No. 6 presents the EPA position on the reinstatement of natural ecosystems, 
focusing on effective use of completion criteria to measure biodiversity in rehabilitation projects. 

Guidance Statement No. 51 

EPA Guidance Statement No. 51 provides guidance on standards and protocols for terrestrial flora 
and vegetation surveys, particularly those undertaken for the environmental impact assessment of 
proposals. 

Flora and vegetation surveys conducted for this Proposal have been undertaken in accordance with 
Guidance Statement No. 51.  

Environmental Protection Bulletin No. 10 

The EPA has endorsed the GRFVS (WAPC, 2010) as a key information source to help minimise the 
environmental impact of future development in the Geraldton region.  The EPA advise that the 
information contained in the survey will be used to assess proposals on regionally significant flora 
and vegetation. 

Vegetation impact assessments have been conducted against the GRFVS data. 

7.2.2.3 Applicable Legislation and Policy 

The preservation and conservation of vegetation and flora is covered primarily by the following 
legislation: 
• Environmental Protection Act 1986 (Western Australia) 

• Wildlife Conservation Act 1950 (Western Australia); and 

• Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth). 

Vegetation Clearing 

The EP Act has been enacted to conserve, preserve, protect and manage the environment. 

Any vegetation clearing (not subject to Schedule 6 exemptions or exemptions under Regulations) is 
managed via either Part IV provisions of the EP Act, through an Environmental Impact Assessment 
process, or via Part V of the EP Act through the clearing provisions. 

Significant Vegetation Communities 

Vegetation communities of significance include Threatened Ecological Communities (TECs) as listed 
by DEC and under the EPBC Act.   
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A TEC is a community which meets specific survey criteria and is found to fit into one of the following 
categories; “presumed totally destroyed”, “critically endangered”, “endangered” or “vulnerable”.   

Possible threatened ecological communities, or Priority Ecological Communities (PECs), that do not 
meet survey criteria, or that are not adequately defined, are listed as PECs.  These ecological 
communities require regular monitoring. 

No TECs or PECs have been recorded in the Study Area. 

Significant Flora 

EPBC Act listed conservation significant flora species are assigned to the following categories: 
Extinct: A species is extinct if there is no reasonable doubt that the last member of the species has 

died; 

Extinct in the Wild:  A species is categorised as extinct in the wild if it is only known to survive in 
cultivation, in captivity or as a naturalised population well outside its past range; or if it has not 
been recorded in its known/expected habitat, at appropriate seasons, anywhere in its past 
range, despite exhaustive surveys over a time frame appropriate to its life cycle and form; 

Critically Endangered: The species is facing an extremely high risk of extinction in the wild in the 
immediate future; 

Endangered: The species is likely to become extinct unless the circumstances and factors threatening 
its abundance, survival or evolutionary development cease to operate; or its numbers have been 
reduced to such a critical level, or its habitats have been so drastically reduced, that it is in 
immediate danger of extinction; 

Vulnerable: Within the next 25 years, the species is likely to become endangered unless the 
circumstances and factors threatening its abundance, survival or evolutionary development 
cease to operate; and 

Conservation Dependant: The species is the focus of a specific conservation program, the cessation 
of which would result in the species becoming vulnerable, endangered or critically endangered 
within a period of five years. 

State listed conservation significant flora species include Declared Rare Flora (DRF) and Priority Flora.   

DRF are specifically scheduled for protection under the Wildlife Conservation Act 1950 (WC Act) and 
are species that have been adequately searched for, and are deemed to be either rare, in danger of 
extinction, or otherwise in need of special protection. 

Priority flora are species listed by DEC as potentially threatened.  They range from Priority one to 
Priority four species, and are as follows:  
Priority 1: Poorly Known Taxa. Taxa, which are known from one or a few (generally <5) populations, 

which are under threat; 

Priority 2: Poorly Known Taxa. Taxa which are known from one or a few (generally <5) populations, 
at least some of which are not believed to be under immediate threat; 

Priority 3: Poorly Known Taxa. Taxa which are known from several populations, at least some of 
which are not believed to be under immediate threat; and 

Priority 4: Rare Taxa. Taxa which are considered to have been adequately surveyed and which whilst 
being rare, are not currently threatened by any identifiable factors. 

7.2.3 Environmental Impact Assessment 

The environmental aspect identified as posing the most significant risk to both general and 
conservation significant vegetation and flora within the Study Area is vegetation clearing.  The 
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Proposal impact assessment is based on the disturbance of approximately 365 ha of land, 222 ha of 
which is native vegetation.   

Other environmental aspects identified as being of some risk to vegetation and flora include: 
• Dust emissions; 

• Vehicle / machinery activity; 

• Hydrocarbon storage and management; and 

• Fire. 

Impacts to vegetation from clearing and the other proposal activities mentioned above may include: 

Fragmentation of vegetation: fragmenting vegetation communities increases edge effects and lessen 
the robustness of communities; 

Increase in weeds: weeds may be transported to unaffected areas by moving seeds between 
locations as a result of construction activities such as topsoil movement and storage, 
earthmoving equipment and light vehicles; 

Increase in erosion:  erosion is predominantly caused by vegetation clearing, as the vegetation plays 
a role in reinforcing the soil structure.  Changed drainage/surface water characteristics can also 
lead to erosion; 

Changes to surface water /sheet flows (see Section 7.4): infrastructure can impede the flow of 
surface water (sheet flow) along the slope, changing the environmental water regime for 
vegetation communities; and 

Surface water quality: if mis-managed the use of saltwater to suppress dust on construction haul 
roads could potentially impact on the health of vegation. 

7.2.3.1 Vegetation 

Methodology 

For this assessment, the significance of the loss or disturbance of vegetation and flora by the 
Proposal was determined by considering: 
• regional and local abundance of the vegetation communities; 

• representation in existing or proposed conservation reserves; 

• condition of the vegetation; 

• the presence of Priority or Declared Rare Flora species; 

• important fauna habitat functions; and 

• the presence of threatening processes (e.g. weeds). 

The assessment of the significance of impacts (following the application of management measures) 
on significant flora was on the basis of: 

• change in the local, sub-regional and regional distribution and abundance of Priority Flora 
species and species genotypes; and 

• compliance with the WC Act. 

The impact assessment within the following section is based on the following sources of survey data:  

• Local scale – Study Area surveys undertaken by Ecologia (2010a) incorporating findings from 
previous flora surveys undertaken by Dames and Moore (1993) and Muir Environmental 
(1997);  
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• Sub-regional scale – Geraldton Regional Flora and Vegetation Survey (GRFVS, WAPC 2010), 
which provides a more detailed, vegetation dataset at the sub-regional level; and 

• Regional Scale – Beard and Burns (1976) vegetation mapping, which is the only data available 
for comparison at a regional scale (Geraldton Sandplains Bioregion). 

Impact Assessment 

The Ecologia (2010a) survey and vegetation mapping was completed over an area of approximately 
4743 ha (Study Area), with 1647 ha (34.7%) of that area retaining native vegetation.  The GRFVS 
(WAPC, 2010) survey area was approximately nine times larger than the Study Area, covering an area 
of 40,737 ha, of which 6042 ha (14.8%) of that hosts remnant vegetation. 

Up to 222 ha of native vegetation will be disturbed by the implementation of the Proposal, which 
represents 3.7% and 13.5% of the total vegetation mapped within the GRFVS area and Study Area 
respectively. 

The total impact area of 222 ha provides for a level of flexibility in the location of peripheral Proposal 
infrastructure and an allowance for some level of indirect impact (e.g. dust from construction). On 
this basis the total predicted footprint for the Proposal may represent an overestimate of impacts.   

Management of indirect impacts are discussed within Section 7.2.4.2. 

Regional vegetation assessment - Beard and Burns (1976) 

A systematic survey of native vegetation was undertaken in the 1970s, which described vegetation 
systems in Western Australia.  The Geraldton area was mapped at 1:250,000 scale by Beard and 
Burns (1976), with the dataset being converted to a digital form by DAFWA (2006). This vegetation 
unit dataset has been used to determine the significance of vegetation at the Geraldton Sandplains 
Bioregion scale to support the more detailed information available at a local level. 

Four of the units mapped in the Study Area; 35, 359, 413 and 675, have been identified as 
vulnerable, that is, having greater than 10% but less than 30% of their pre-European extents 
remaining within the Bioregion (EPA, 2000a and WAPC, 2010).   

The extent of post-European vegetation has been digitised the DAFWA (2006), however there are 
significant errors in this dataset at present, with duplication of many of the polygons within the 
dataset.  This dataset was reinterpreted by WAPC (2010) and also by Ecologia (2010a).  Significant 
variation occurs in the two datasets (as presented in Table 5-4) and as the modifications made by 
WAPC (2010) are unspecified, the source of this discrepancy is unknown.  Given WAPC (2010) did not 
provide figures at the Geraldton Sandplains Bioregion scale the Ecologia (2010a) figures are used in 
this assessment, however, the WAPC (2010) reference to Unit 35 as endangered (i.e. less than 10% 
remaining) has been presented in Table 7-1 (as well as Table 5-4 and Table 7-5). 
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Table 7-1 – Area of Beard and Burns (1976) vegetation units to be cleared within the Proposal area 
compared against current extent in the Geraldton Sandplains Bioregion 

Vegetation Unit (as per 
Beard and Burns, 1976) 

Geraldton Sandplains (GS) Extent (DAFWA, 2006) 

No. Description Pre-Euro 
Extent (ha) 

Current 
Extent (ha) 

% extent 
remaining 
in GS 

Proposed 
Disturbance1 
(ha) 

% Impact to 
Current 
Extent  

Corresponding 
change to % 
extent in GS 
(total) 

35 Jam scrub (Acacia 
acuminata) with 
York Gum 
(Eucalyptus 
loxophleba) 

184570.6 31410.5 17.0 9.9 0.03 0 (17.0) 

129 Sparsely vegetated 
drift sand  

4609.6 2251.6 48.8 20.0 0.9 0.4 (47.4) 

359 Banksia woodland 
and Acacia scrub 

44437.7 11087.6 25.0 125.2 1.1 0.3 (24.7) 

413 Shrublands, Acacia 
neurophylla thicket 

1749.1 369.6 21.1 5.2 1.4 0.3 (20.8) 

4312 Acacia rostellifera 
open scrub 

6048.4 5245.6 86.7 3.62 0.1 0 (86.7) 

440 Acacia ligulata open 
shrub 

3753.3 2418.6 64.4 61.4 2.5 1.6 (62.8) 

675 Mixed (Melaleuca, 
Hakea) thicket 

51876.7 14221.1 27.4 0 0 0 (27.4) 

Key: 
1 The proposed disturbance area has been determined by overlaying DAFWA (2006) mapping (as amended by Ecologia 2010a – refer 

to notes at Table 5-4) with Ecologia (2010a) mapped vegetation sub-associations i.e. areas mapped as 15 (Bare Sand) and 16 
(disturbed agricultural land) have not been included in these calculations.  

2 Unit 431 has not been mapped in the Study Area by Beard and Burns (1976), but has been determined to closely correlate with 
Ecologia (2010a) vegetation sub-association 3 (Ecologia, 2010a – refer to Section 5.2.1.4), so this proposed clearing area (refer to 
Table 7-4) has been assumed in the calculations against Unit 431, which results in this area being double-counted when totalling 
clearing across all units. 

 Endangered vegetation units having current extents less than 10% (EPA, 2000a and WAPC, 2010) – refer to discussions at Table 5-4 
 Vulnerable vegetation units having current extents greater than 10% but less than 30% (EPA, 2000a and WAPC, 2010) 

Beard Unit 675 is not impacted by the Proposal and is therefore not considered any further within 
this impact assessment. 

As can be seen from Table 7-1 impacts at the Geraldton Sandplains Bioregion level are not greater 
than approximately 2.5% of the current extent of each Beard and Burns (1976) unit, nor do they 
reduce the current extent by greater than 2%. 

In all cases, the proposed impact does not result in the remaining extent in the Geraldton Sandplains 
Bioregion falling into a more critical category of conservation significance (EPA, 2000a).  It is 
considered that the Proposal’s small area of vegetation clearing will not significantly reduce the 
current extent of Beard vegetation units 35, 359, and 413. 

Impacts at the Western Australian scale have not been considered in Table 7-1, as most of the 
vegetation units relevant to the Study Area are restricted to the Geraldton Sandplains Bioregion 
(refer to Table 5-4).  However, for those two units where the current extent is not totally restricted 
to the Geraldton Sandplains Bioregion (Units 129 and 413) the Proposal would result in 0.07% and 
0.3% loss respectively at the State scale (using Ecologia 2010a data derived from DAFWA, 2006 as 
presented in Table 5-4).  
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Nevertheless, as OPR finalises the design for the Proposal and moves into the construction phase it 
will continue to investigate opportunities to reduce the requirements for native vegetation clearing.  
Furthermore, to ensure that indirect impacts on vegetation are managed OPR will implement 
controls to ensure that dust, pathogens, weeds and erosion issues are appropriately managed (refer 
to Section 7.2.4).   

Sub-regional assessment – Geraldton Regional Flora and Vegetation Survey  

At the sub-regional level an additional, vegetation dataset is available in the GRFVS (WAPC, 2010).  
This study surveyed an area of 40,737ha around the Geraldton region (refer to Section 5.2.1.4), at a 
similar scale to that 4,743 ha Study Area mapped by Ecologia (2010a).   

Appendix B provides a more detailed analysis of the comparative assessment completed between 
the Ecologia (2010a) and GRFVS vegetation mapping sub-associations. 

Due to the higher scale of resolution of vegetation mapping completed by Ecologia (2010a), some 
sub-associations identified within the GRFVS correlate to more than one sub-association identified by 
Ecologia.  In particular, Ecologia vegetation sub-associations 3, 4, 5, 11, 12 and 13 were determined 
to be related to either one or both of the GRFVS sub-associations 10 and 12.  It is impossible to 
determine the proportion of each of the two GRFVS sub-associations that relate specifically to the six 
Ecologia vegetation sub-associations (and vice versa for the six Ecologia sub-associations both 
relating to the two GRFVS sub-associations) without revisiting and re-surveying both the GRFVS and 
Ecologia survey plots.  As such, for the purposes of impact assessment, these six Ecologia (2010a) 
sub-associations were combined and treated as one, whilst GRFVS sub-associations 10 and 12 were 
combined to form a corresponding GRFVS association (as presented in Figure 7.1).   

Of the 14 Ecologia (2010a) vegetation sub-associations mapped within the Study Area, 12 could be 
correlated to sub-associations mapped within the GRFVS survey.  The two remaining Ecologia sub-
associations, 8 and 14 have not been mapped or identified within the GRFVS survey.  Sub-association 
14 is an area of rehabilitation within the Study Area that may be unique to this area but does not 
represent a naturally occurring vegetation community.  Sub-association 8; Grevillea - Melaleuca and 
other low shrubs over Borya sphaerocephala mats on laterite or sandstone occurs in a subset of the 
area mapped as another unrelated sub-association mapped by the GRFVS.  Given its omission from 
the GRFVS and its apparent habitat specificity, it is considered likely to be restricted in distribution. 

Table 7-2 provides a summary of proposed impacts by vegetation sub-association at the GRFVS sub-
regional scale.  The sub-regional impact assessment indicates that 13 of the 14 Ecologia (2010a) 
vegetation sub-associations will not be significantly impacted by the Proposal.  Impacts to Ecologia 
(2010a) sub-association 2 (GRFVS vegetation sub-association 4) – Juncus kraussii closed sedge land 
on swale, is discussed in detail below. 
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1. Olearia axillans low open shrubs,
Spinifex longifolius hummock
grasses(+/- Scaevola crassifolia ).

2. Juncus kraussu closed sedgeland.

3. Acacia rostellifera - Stylobasium
spathulatum - Tetragonia implexicoma
- Acanthocarpus preissii open to
closed medium to low scrub.

4. Acacia xanthina - Melaleuca cardiophylla
(+/- Grevillea argyrophylla ) closed scrub.

5. Melaleuca cardiophylla - Grevillea
afgyrophylla scrub or heath (+/- Eucalyptus
dolichocera mallee and Diplolaena
grandiflora scrub).

11. Melaleuca cardiophylla - Grevillea
argyrophylla dense fall heath.

12. Acacia xanthina mid to tall dense scrub.
13. Acacia rostellifera tall dense scrub.

6. Banksia prionotes (+/- Banksia menziesii )
open scrub.

7. Eucalyptus camaldulensis - Casuarina
obesa low closed forest {+/- Melaleuca
rhaphiophylla and Cyperus gymnocaulos ).

8. Grevillea - Melaleuca and other low shrubs
over Borya sphaerocephala mats.

9. Acacia acuminata sparse low trees over
Acacia tetragonophylla shrubs {+/-
Eucalyptus spp. mallees, pasture grasses
and weedy herbs).

10. Tall shrubs of Grevillea - Melaleuca -
Acacia spp. over species rich open heath.

14. Eucalyptus spp. mixed revegetation on
previously disturbed land.

Not Mapped in Study Area

3. Foredune; Atriplex isatidea / Spinifex
longifolius (Ati/Spl)

4. Swale; Ficinia nodosa (Fin)

10. Near Coastal; Acacia rostellifera
shrubland (ncAr)

12. Limestone Ridge; Melaleuca
cardiophylla (rMc)

13. Sandplain; Banksia prionotes / Acacia
rostellifera (Bp/Ar)

2. Riparian; Eucalyptus camaldulensis /
Casuarina obesa / Melaleuca
rhaphiophylla (Ec/Co/Mr)

16. Woodland; Acacia acuminate / A.
tetragonophylla / Hakea preissii
(Aa/At/Hp

15. Thicket; Melaleuca spp / mixed spp
(Mspp/mx)

1. Estuarine; Casuarina obesa / Tecticornia
/ Sarcocornia (Co/Te/Sa)

5. Swale; Frankenia pauciflora (Frp)
6. Coastal; Thryptomene baeckeacea

(Thb)
7. Coastal; Melaleuca cardiophylla (cMc)
8. Coastal; Acacia rostellifera low

shrubland (cAr)
9. Coastal; Acacia rostellifera / Eucalyptus

spp. (Ar/Espp)  N/A
11. Limestone Ridge; Melaleuca

cardiophylla / Eucalyptus spp. (Mc/Espp)
N/A

14. Chapman River Reserve; Acacia
rostellifera / Melaleuca spp (Ar/Mspp)
N/A

Notes:
GRFVS Plant Communities Supplied by Dept. of Planning
Study Area Vegetation Mapping Supplied by Ecologia
Environment

Refer back for the Respective Figure

Not Mapped

Not Mapped

17. Woodland; Eucalyptus loxophleba (El)

Geraldton Regional Flora and Vegetation
Survey (WAPC, 2010) compared to Study

Area (Ecologia, 2010a) vegetation sub-associations

Study Area Vegetation Sub- Associations (Ecologia, 2010a) GRFVS Vegetation Sub- Associations (WAPC, 2010)
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Table 7-2 – Potential impacts on GRFVS vegetation sub-associations (WAPC, 2010)   

Vegetation Sub-Associations (Ecologia, 2010a) 
GRFVS 

sub-
association 

Known 
extent (ha)1 

Proposed 
Disturbance 

Area (ha) 

% of known 
extent 

impacted 

1. Olearia axillaris low open shrubs, Spinifex longifolius 
hummock grasses (+/- Scaevola crassifolia) on foredunes 3 96.5 8.7 9.0 

2. Juncus kraussii closed sedgeland on swale 4 2.21 0.961&2 44.31 

3. Acacia rostellifera – Stylobasium spathulatum – 
Tetragonia implexicoma – Acanthocarpus preissii open to 
closed medium to low scrub on deep sands on secondary 
dune crests and slopes 

10 

3124.73 152.2 4.9 

4. Acacia xanthina – Melaleuca cardiophylla (+/- Grevillea 
argyrophylla) closed scrub on Tamala limestone slopes and 
hill crests 

12 

5. Melaleuca cardiophylla – Grevillea argyrophylla scrub or 
heath (+/- Eucalyptus dolichocera mallee and Diplolaena 
grandiflora scrub) on Tamala limestone slopes and ridges 

12 

11. Melaleuca cardiophylla – Grevillea argyrophylla dense 
tall heath on Tamala limestone hill crests 10 and 12 

12. Acacia xanthina mid to tall dense scrub on calcareous 
sand on stony Tamala limestone hill crest 10 and 12 

13. Acacia rostellifera tall dense scrub on deep calcareous 
sand in Holocene secondary dune swales 10 

6. Banksia prionotes (+/- Banksia menziesii) open scrub on 
sandplains 13 754.4 15.0 2.0 

7. Eucalyptus camaldulensis - Casuarina obesa low closed 
forest (+/- Melaleuca rhaphiophylla and Cyperus 
gymnocaulos) on river drainage systems 

2 388.4 0.9 0.2 

8. Grevillea - Melaleuca and other low shrubs over Borya 
sphaerocephala mats on laterite/sandstone No data No data 15.9 No data 

9. Acacia acuminata sparse low trees over Acacia 
tetragonophylla shrubs (+/- Eucalyptus spp. Mallees, 
grasses and weedy herbs) on low gentle to moderate hill 
slopes 

16 452.1 18.7 4.1 

10.  Tall shrubs of Grevillea – Melaleuca – Acacia spp. over 
species rich open heath on sand over laterite on undulating 
plains 

15 469.6 0.7 0.1 

14.  Eucalyptus spp. mixed revegetation on previously 
disturbed land 

Not 
mapped No data 8.6 No data 

1 The known extent is based mostly on data from the GRFVS.  However, for Ecologia sub-association 2 Juncus kraussii, a revised Study Area 
extent and additional areas identified by Ecologia (2010b) north of Port Gregory, have been included within the total areas and impact 
calculations, see more detailed discussion below and Appendix C (Ecologia 2010b). 
2 GRFVS mapped this vegetation sub-association in the Oakajee Study Area in the same location as Ecologia (2010a), but mapped a smaller 
area. 
3 All these sub-associations mapped by Ecologia (2010a) correspond with 2 sub-associations mapped in the WAPC (2010) GRFVS work 
(denoted there as sub-associations 10 and 12).  As it is impossible to determine the portion of each of the Ecologia vegetation sub-
associations and how they relate to the GRFVS sub-associations 10 and 12, these sub-associations have been combined as one GRFVS 
association for the purposes of the sub-regional assessment (refer to Figure 7.1). 
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Sub-association 2 is located in a small swale behind an advancing dune field, originally mapped as 
covering an area of approximately 1.9 ha (refer to 

Sub-Association 2 – Juncus kraussii closed sedgeland (refer to Table 5-3) 

Figure 5.10 and Appendix B), and was found 
during opportunistic sampling (Ecologia 2010a).  This closed sedgeland contains low open shrubs of 
Olearia axillaris, and is seasonally waterlogged. 

The description of this sub-association was the most notable distinction between Ecologia (2010a) 
mapping and GRFVS (WAPC, 2010) mapping.  The dominant species of the sub-association as 
described by Ecologia is Juncus kraussii rather than Ficinia nodosa as described by WAPC (2010). The 
area to which these descriptions were applied has subsequently been re-inspected and boundaries 
confirmed and found to be primarily composed of vegetation dominated by Juncus kraussii, with a 
small area in which Ficinia nodosa dominated the northern edge of the swale (Ecologia, 2010a and 
b).  On the basis of this more recent survey Ecologia has confirmed the boundaries of the swale 
community such that the total area within the Study Area, incorporating both Ficinia nodosa and 
Juncus kraussii dominated sedgelands, is now approximately 0.96 ha (Ecologia 2010b – Appendix C).  

Ecologia’s broader survey (Ecologia 2010b – Appendix C) also identified this sub-association to be 
more widely represented within the Geraldton Sandplain Bioregion with two additional locations 
being identified to the north of Port Gregory, approximately 60 km north of the Study Area and the 
northern boundary of the GRFVS area.  Table 7.3 describes the areas of the three known locations for 
this sub-association, which are presented in Figure 5.12.  Despite the findings of this more recent 
survey Ecologia (2010b), considers that this sub-association remains regionally restricted but is not 
unique to the sub-regional area defined by the GRFVS.  In addition, 12.9% of the known extent of the 
sub-association is protected within conservation estate, with one of the locations (SW3) being 
located on the northern boundary of the Utcha Well Nature Reserve. 

It is also noted that this subsequent broader survey completed by Ecologia (2010b) was constrained 
to inspecting public land.  It is anticipated that a more regional and targeted survey for this sub-
association within the extensive stands of remnant coastal vegetation located on freehold land to the 
north of the Proposal and to the south of Kalbarri (refer to Figure 5.11) will further extend the known 
distribution of this sub-association.  

Table 7-3 – Currently known Juncus kraussii closed sedgeland locations (Ecologia, 2010b) 

Site Identification  
(refer to Figure 5.12) 

Area (ha) % of known extent 

SW1 (Study Area) 0.964 44.3 

SW2 (north of Port Gregory) 0.933 42.9 

SW3 (north of Port Gregory within 
Utcha Well Nature Reserve) 

0.280 12.9 

Within the Proposal area the small parcel of land hosting this sub-association is currently designated 
to be developed as a port access road, which is necessary for maintenance and for the transport of 
equipment to and from the port.  The proposed road runs from the North West Coastal Highway to 
the south of the OIE, near the Buller River, along the coastline.  As discussed, in Section 4.2.4.4 some 
additional redesign studies are occurring in consultation with various State Government agencies on 
the location of access road(s) to ensure maximum transport efficiencies and safety and minimal 
environmental impacts.  The results of these studies will be available before the finalisation of the 
PER process.  Nevertheless, regardless of the final location of this access road the sub-community is 
situated alongside the proposed land based dredge disposal area and the substantial iron ore 
stockyard and is likely to be subject to indirect impacts from the location of this infrastructure.  
Complete loss of the sub-association in proximity to the Proposal would reduce the currently known 
extent of this sub-association within the Bioregion to 66%.   
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To better understand the regional significance of this sub-association, OPR will implement a targeted 
and regionally focused survey of coastal vegetation to the north of the Proposal area.  With access to 
freehold land in addition to the limited public lands along the coastal strip between Geraldton and 
Kalbarri, this survey will considerably extend the known extent of this sub-association within the 
Geraldton Sandplain Bioregion.  Within the Proposal area, OPR will work with LandCorp, GPA and 
DSD in relation to the location of the southern access road and if practicable will ensure that this 
infrastructure is located away from this sub-association.   

In terms of managing indirect impacts from the location of the stockyards and dredge disposal areas, 
during the final and more detailed phases of engineering OPR will investigate options to ensure that 
potential indirect impacts are appropriately managed (refer to Section 7.2.4). 

Ecologia (2010a) described and mapped fourteen vegetation sub-associations (at the scale of 
1:40,000), at the sub-association level within the Study Area (

Local scale assessment - Ecologia (2010a) StudyArea   

Figure 5.10).  This includes an area 
mapped as revegetated agricultural land, but excludes two sub-associations mapped as bare sand 
and disturbed agricultural land.   

Table 7-4 provides a summary of proposed impacts by vegetation sub-association at the Study Area 
(Ecologia, 2010a) scale. 

Much of the vegetation mapped on a local scale within the Study Area, particularly the sandplain, 
laterite vegetation and riparian units has either been cleared for agriculture or is degraded from 
weed invasion, or from grazing by livestock and feral animals.  However, there are significant areas 
(representative of all the vegetation types other than riparian vegetation) present in the Study Area 
that are still species-rich and in very good to excellent condition.  

As described within Table 7-4, at the Study Area scale there are seven Ecologia (2010a) sub-
associations with potential impacts of less than 10%.  The Proposal is considered unlikely to 
represent a threat to the local and regional representation of these sub-associations.  The remaining 
seven Ecologia (2010a) sub-associations with potential impacts of greater than 10% to their local 
extent including sub-associations 1, 2, 4, 8, 11, 13 and 14, where clearing of 16.3%, 44.3%, 21.2%, 
30.2%, 52.3%, 30.9% and 18.7% is respectively proposed.   

Of these seven sub-associations, the representation of 4, 11, and 13 within the local Study Area is 
less than 50% of that within the wider GRFVS area.  Although it is impossible to determine the 
proportion of each of the Ecologia (2010a) sub-associations within the GRFVS sub-associations 10 
and 12, it is probable that these three Ecologia sub-associations are represented well beyond the 
Study Area given that the proposed clearing impacts within these three vegetation sub-associations 
(combined with Ecologia sub-associations 3, 5 and 12) at a subregional scale is 4.9% of their known 
extent within the GRFVS area (Table 7-2).  On this basis, the Proposal is considered unlikely to have a 
significant impact on the conservation status of these sub-associations.   
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Table 7-4 – Study Area impacts to vegetation sub-associations mapped by Ecologia (2010a) 

Vegetation Sub-Associations (Ecologia, 2010a) 

Area 
within 
Study 
Area1 
(ha) 

Proposed Disturbance 

Area (ha) 
% impacted 
within Study 

Area 

1. Olearia axillaris low open shrubs, Spinifex longifolius hummock grasses 
(+/- Scaevola crassifolia) on foredunes 53.3 8.7 16.3 

2. Juncus kraussii closed sedgeland on swale 2.21 0.961 44.31 

3. Acacia rostellifera – Stylobasium spathulatum – Tetragonia 
implexicoma – Acanthocarpus preissii open to closed medium to low 
scrub on deep sands on secondary dune crests and slopes 

246.2 3.6 1.5 

4. Acacia xanthina – Melaleuca cardiophylla (+/- Grevillea argyrophylla) 
closed scrub on Tamala limestone slopes and hill crests 226.1 47.9 21.2 

5. Melaleuca cardiophylla – Grevillea argyrophylla scrub or heath (+/- 
Eucalyptus dolichocera mallee and Diplolaena grandiflora scrub) on 
Tamala limestone slopes and ridges 

192.7 4.3 2.2 

6. Banksia prionotes (+/- Banksia menziesii) open scrub on sandplains 
174.6 15.0 8.6 

7. Eucalyptus camaldulensis - Casuarina obesa low closed forest (+/- 
Melaleuca rhaphiophylla and Cyperus gymnocaulos) on river drainage 
systems 

106.4 0.9 0.8 

8. Grevillea - Melaleuca and other low shrubs over Borya sphaerocephala 
mats on laterite/sandstone 52.6 15.9 30.2 

9. Acacia acuminata sparse low trees over Acacia tetragonophylla shrubs 
(+/- Eucalyptus spp. Mallees, grasses and weedy herbs) on low gentle to 
moderate hill slopes 

203.6 18.7 9.2 

10.  Tall shrubs of Grevillea – Melaleuca – Acacia spp. over species rich 
open heath on sand over laterite on undulating plains 23.9 0.7 2.9 

11. Melaleuca cardiophylla – Grevillea argyrophylla dense tall heath on 
Tamala limestone hill crests 81.9 42.8 52.3 

12. Acacia xanthina mid to tall dense scrub on calcareous sand on stony 
Tamala limestone hill crest 64.8 0 0 

13. Acacia rostellifera tall dense scrub on deep calcareous sand in 
Holocene secondary dune swales 173.6 53.6 30.9 

14.  Eucalyptus spp. mixed revegetation on previously disturbed land 
46.0 8.6 18.7 

1 For sub-association 2 Juncus kraussii, a revised Study Area extent and additional areas identified by Ecologia (2010b) 
surveys to the north of Port Gregory, have been included within the total areas and impact calculations, see more detailed 
discussion above and Appendix C (Ecologia 2010b).  Otherwise, the known extent is based on data from the Study Area 
(Ecologia, 2010a).   

Impacts to Ecologia sub-association 2 (Juncus kraussii closed sedgeland) has been discussed in detail 
at a sub-regional scale in the previous section.  Of the remaining vegetation sub-associations; 1, 8 
and 14 are locally restricted and their significance is discussed below.  

At a local scale the Proposal will potentially disturb 16.3% of this sub-association; however, it is 
noted that this community is closely related to the GRFVS sub-association 3 which has a broader 
representation beyond the Proposal’s Study area (96.5ha).  Taking into account the subregional 
extent of this vegetation type the Proposal will result in an impact of less than 10% of the known 

Sub-Association 1 – Olearia axillaris low open shrubs, Spinifex longifolius hummock grasses (+/- 
Scaevola crassifolia).  
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extent of this sub-association. Therefore it is considered that there is a minor impact on this sub-
association as a result of the Proposal.  

It is also noted sub-association 1, will be largely impacted by the southern port access road alignment 
which is currently being reviewed by OPR, LandCorp and DSD with the view to minimising impacts to 
the coastal environment (refer Section 4.2.4.4).  

Refer to Table 5-3 for a further description and photo of this sub-association.  

This sub-association covers approximately 52.6 ha of the Study Area and is locally restricted to a 
single area in the eastern portion of the Study Area.     

Sub-Association 8 – Grevillea ‐ Melaleuca and other low shrubs over Borya sphaerocephala mats 

The sub-association is intersected by the rail alignment near the rail yard and maintenance workshop 
(see Figure 5.10).  Approximately 30% of this vegetation sub-association is expected to be disturbed 
by clearing in the Study Area.   

No data is available in relation to the impacts of this sub-association at the GRFVS scale.  The area 
mapped by Ecologia (2010a) as sub-association 8 is a subset of a larger area mapped by WAPC 
(2010).  Ecologia (2010a) advise that the sub-associations do not closely resemble each other, and 
the absence of the sub-association within the GRFVS (WAPC, 2010) mapping is considered likely a 
reflection of the slightly broader scale of mapping and an absence of sites within the GRFVS area 
distinguished by Ecologia (2010a).  Nevertheless, it is anticipated that this sub-association will extend 
beyond the local Study Area within lateritic sandstone/outcropping formations.   

To better understand the regional significance of this sub-association, OPR will implement a targeted 
and regionally focused survey within remnant vegetation beyond the Study Area.  It is anticipated 
that this survey will dramatically extend the known extent of this sub-association within the 
Geraldton Sandplain Bioregion.  Furthermore, within the Proposal area, OPR will endeavour to 
implement its activities such that impacts to this sub-association are minimized as much as 
practicable.  In terms of managing indirect impacts from the Proposal, during the final and more 
detailed phases of engineering OPR will investigate options to ensure that potential indirect impacts 
are appropriately managed. 

Refer to Table 5-3 for a further description and photo of this sub-association.  

Sub-association 14 consists of a mixture of Eucalyptus species planted during rehabilitation of a 
previously cleared area.  The composition does not resemble native vegetation within the Study 
Area.  This area and this sub-association has not been identified by the GRFVS.  Although this sub-
association does provide for good habitat for fauna, it is not considered to represent a significant 
sub-association on a local or regional scale and is therefore not assessed any further within the 
context of the Proposal.  

Sub-Association 14 – Eucalyptus spp. mixed revegetation on previously disturbed land 

Cumulative impact 

Approximately 81 ha of vegetation near the Proposal area is authorised under MS 469 to be cleared 
as part of the Approved Port.  Nine of the vegetation sub-associations proposed to be cleared by the 
Proposal will also be subject to clearing as part of the Approved Port proposal.  Additional small areas 
will also require clearing for support facilities to the Approved Port (refer to Figure 1.3). 

Table 7-5 identifies the predicted cumulative impacts on Beard and Burns (1976) mapped vegetation 
sub-associations from the combined Approved Port and the current Proposal.  
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Table 7-5 – Oakajee Port cumulative impacts to Beard and Burns (1976) vegetation units in the 
Geraldton Sandplains Bioregion 

Vegetation Unit (as per 
Beard and Burns, 1976) 

Geraldton Sandplains (GS) Extent (DAFWA, 2006) 

No. Description Pre-Euro 
Extent (ha) 

Current 
Extent (ha) 

% extent 
remaining 
in GS 

Proposed 
Cumulative 
Disturbance1 
(ha) 

% Impact to 
Current 
Extent  

Corresponding 
change to % 
extent in GS 
(total) 

35 Jam scrub (Acacia 
acuminata) with 
York Gum 
(Eucalyptus 
loxophleba) 

184570.6 31410.5 17.0 13.2 0.04 

 

 0 (17.0)  

1291 Sparsely vegetated 
drift sand  

4609.6 2251.6 48.8 57.3 2.5 1.2 (47.6) 

359 Banksia woodland 
and Acacia scrub 

44437.7 11087.6 25.0 151.1 1.4 0.4 (24.6) 

413 Shrublands, Acacia 
neurophylla thicket 

1749.1 369.6 21.1 5.4 1.5 0.3 (20.8) 

4312 Acacia rostellifera 
open scrub 

6048.4 5245.6 86.7 20.7 0.4 0.3 (86.4) 

440 Acacia ligulata open 
shrub 

3753.3 2418.6 64.4 99.0 4.1 2.6 (61.8) 

675 Mixed (Melaleuca, 
Hakea) thicket 

51876.7 14221.1 27.4 0 0 0 (27.4) 

Key: 
1 The proposed disturbance area has been determined by overlaying DAFWA (2006) mapping (as amended by Ecologia 2010a – refer 

to notes at Table 5-4) with Ecologia (2010a) mapped vegetation sub-associations i.e. areas mapped as 15 (Bare Sand) and 16 
(disturbed agricultural land) have not been included in these calculations.  

2 Unit 431 has not been mapped in the Study Area by Beard and Burns (1976), but has been determined to closely correlate with 
Ecologia (2010a) vegetation sub-association 3 (Ecologia, 2010a – refer to Section 5.2.1.4), so this proposed clearing area (refer to 
Table 7-4) has been assumed in the calculations against Unit 431, which results in this area being double-counted when totalling 
clearing across all units. 

 Endangered vegetation units having current extents less than 10% (EPA, 2000a and WAPC, 2010) ) – refer to discussions at Table 
5-4 

 Vulnerable vegetation units having current extents greater than 10% but less than 30% (EPA, 2000a and WAPC, 2010) 

Beard Unit 675 is not impacted by the Proposal and is therefore not considered any further within 
this impact assessment. 

As can be seen from Table 7-5, cumulative impacts within the Geraldton Sandplains Bioregion level 
are not greater than 5% of the current extent of each Beard and Burns (1976) unit. 

Impacts at the Western Australian scale have not been considered in Table 7-5, as most vegetation 
units are restricted to the Geraldton Sandplains Bioregion (refer to Table 5-4).  However, for those 
two units where the current extent is not totally restricted to the Geraldton Sandplains Bioregion 
(Units 129 and 413) the Proposal would result in 0.2% and 0.3% loss respectively at the State scale 
(using Ecologia 2010a data derived from DAFWA, 2006 as presented in Table 5-4).  

In all cases, the proposed cumulative impact does not result in the remaining extent of a vegetation 
unit in the Geraldton Sandplains Bioregion falling into a more critical category of conservation 
significance (EPA, 2000a). 



 
OPR Terrestrial Port Development 

  Public Environmental Review 

 140 

At the sub-regional and local level, Table 7-6 provides a breakdown of proposed cumulative impacts 
by vegetation sub-associations described by the GRFVS (WAPC, 2010) and Ecologia (2010a) surveys.  
Table 7-6 only describes those sub-associations that have predicted impacts that are expected to 
increase as result of these cumulative activities. 

Table 7-6 – Oakajee Port cumulative impacts to vegetation sub-associations compared against GRFVS 
Area (WAPC, 2010) and Study Area (Ecologia, 2010a) 
Vegetation Sub-Associations (Ecologia, 2010a) Area 

present 
with 

GRFVS 
(ha) 

Area 
present 
within 
Study 

Area (ha) 

Proposed Cumulative Disturbance 

Area (ha) 

% 
impacted 

within 
Study 
Area 

% 
impacted 

within 
GRFVS 
area 

1. Olearia axillaris low open shrubs, Spinifex longifolius 
hummock grasses (+/- Scaevola crassifolia) on foredunes 96.5 53.3 11.4 21.4 11.8 

3. Acacia rostellifera – Stylobasium spathulatum – 
Tetragonia implexicoma – Acanthocarpus preissii open to 
closed medium to low scrub on deep sands on secondary 
dune crests and slopes 

3124.71 

246.2 20.7 8.4 

7.71 

4. Acacia xanthina – Melaleuca cardiophylla (+/- Grevillea 
argyrophylla) closed scrub on Tamala limestone slopes 
and hill crests 

226.1 62.1 27.5 

5. Melaleuca cardiophylla – Grevillea argyrophylla scrub or 
heath (+/- Eucalyptus dolichocera mallee and Diplolaena 
grandiflora scrub) on Tamala limestone slopes and ridges 

192.7 7.6 3.9 

11. Melaleuca cardiophylla – Grevillea argyrophylla dense 
tall heath on Tamala limestone hill crests 81.9 52.0 63.5 

13. Acacia rostellifera tall dense scrub on deep calcareous 
sand in Holocene secondary dune swales 173.6 99.0 57.0 

7. Eucalyptus camaldulensis - Casuarina obesa low 
closed forest (+/- Melaleuca rhaphiophylla and Cyperus 
gymnocaulos) on river drainage systems 

388.4 106.4 8.3 7.8 2.1 

9. Acacia acuminata sparse low trees over Acacia 
tetragonophylla shrubs (+/- Eucalyptus spp. Mallees, 
grasses and weedy herbs) on low gentle to moderate hill 
slopes 

452.1 203.6 23.1 11.3 5.1 

10.  Tall shrubs of Grevillea – Melaleuca – Acacia spp. 
over species rich open heath on sand over laterite on 
undulating plains 

469.6 23.9 0.7 2.9 0.1 

14.  Eucalyptus spp. mixed revegetation on previously 
disturbed land 

Not 
mapped 46.0 9.1 19.8 Not 

mapped 
1 All these sub-associations mapped by Ecologia (2010a) correspond with 2 sub-associations mapped in the WAPC (2010) GRFVS work 
(denoted there as sub-associations 10 and 12).  As it is impossible to determine the portion of each of the Ecologia vegetation sub-
associations and how they relate to the GRFVS sub-associations 10 and 12, these sub-associations have been combined and treated as one 
GRFVS association for the purposes of the sub-regional assessment (refer to Figure 7.1). 

As presented in Table 7-6 the cumulative impacts on those additionally impacted vegetation sub-
associations are all below 10% impacts at the sub regional GRFVS level, with the exception of 
Ecologia (2010a) sub-association 1 which will be impacted by approximately 11.8% at the GRFVS 
scale.   
It is noted sub-association 1, will be largely impacted by the original southern port access road 
alignment which is currently being reviewed by OPR, LandCorp and DSD with the view to minimising 
impacts to the coastal environment (refer Section 4.2.4.4). It is anticipated that the final alignment 
will reduce impacts to this sub-association such that the cumulative impacts are reduced to less than 
10% of the know GRFVS extent.  Furthermore, it is anticipated that this sub-association will extend 
beyond the GRFVS subregional area.  
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On this basis, the Proposal is considered unlikely to have a significant impact on the conservation 
status of these sub-associations (refer to the Proposal local scale impact discussion above). 

7.2.3.2 Flora 

Fifteen Priority species have been recorded as occurring in the Study Area, eleven of these by 
Ecologia (2010a). 

It is predicted that the following seven Priority flora species will be disturbed by the implementation 
of the Proposal: 

• Priority 1 species: Melaleuca huttensis; 

• Priority 3 species: Acanthocarpus parviflorus, Blackallia nudiflora, Grevillea triloba, 
Lasiopetalum oppositifolium and Verticordia densiflora var. roseostella; and 

• Priority 4 species: Eucalyptus blaxellii, which is also listed as Vulnerable under the EPBC Act.  

Proposed impacts to these Priority Flora species have been assessed at a regional scale in Table 7-7.  
This information was not available at a State level, however as most of the species listed are endemic 
or highly endemic to the Geraldton Sandplains Bioregion (refer to Table 5-7) impacts for Western 
Australia are likely to reflect regional impacts. 

As discussed in Section 7.2.3.1 approximately 81 ha of vegetation near the Proposal area is 
authorised under MS 469 to be cleared as part of the Approved Port and additional small areas will 
also require clearing for support facilities to the Approved Port (refer to Figure 1.3).  Additional 
impacts due to these activities only affect three species (Melaleuca huttensis, Grevillea triloba and 
Lasiopetalum oppositifolium) as presented in Table 7-8. 

Only a single individual of Eucalyptus blaxellii (Priority 4, and listed as Vulnerable under the EPBC Act) 
is proposed to be disturbed as part of the Proposal.  Over 2900 individuals of this species have been 
recorded (Ecologia, 2010a) within the study area.  The known population of this species is more likely 
to be over 4000 plants across 24 populations and an area of 449.5 km2 (M. Baker, DEC, pers comm., 
2009), with a significant percentage of the populations (approximately 50%) within conservation 
estate or proposed conservation estate.  Based on this, the proposed disturbance to a single 
individual of Eucalyptus blaxellii is not likely to be significant, that is 0.03% at the regional levels using 
the Ecologia (2010a) assumed figures (Table 7-7). 

Further, Eucalyptus blaxellii has been recently delisted as a DRF species under the WC Act via the WA 
Government Gazette (dated 23 Feb 2010) and is now registered as a Priority 4 flora species.  
Therefore, the species is expected to be similarly removed from the EPBC Act list in due course. 

The accumulation of all available data sources for Melaleuca huttensis (Priority 1) indicates that there 
are over 2000 individuals of this species within the Study Area alone.  Approximately 44% of all 
known plants of this species have been located within the Study area.  The Proposal and cumulative 
impacts to this species at the regional scale are estimated at 6.7% and 7% respectively.  However, it 
is likely that the abundance of these species outside the Study Area has been significantly 
underestimated due the lack of abundance detail for several of the DEC records (Ecologia, 2010a).  It 
should also be noted that Ecologia’s most recent survey of the region was restricted to public land, 
and it is considered highly likely that further populations of this species will be found within the 
extensive areas of remnant vegetation that is located on private land within the surrounding region.    
On this basis, the impact calculated to date is likely to be significantly overestimated.  Nevertheless, 
to ensure that there is no uncertainty OPR will commission further surveys for this species.   
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Table 7-7 – Priority Flora within the Proposal area compared to the Study Area and total known  
regional populations (Ecologia, 2010a) 

Species  Cons . s ta tus  
Es timated No. 
p lan ts  in  the 
GS Bioreg ion 1 

P ropos ed  Dis turbance 

No. plan ts  
impacted  

% impact on to ta l 
known no . plan ts  

Melaleuca huttensis  Priority 1 4976 335 6.7 

Acanthocarpus parviflorus Priority 3 715 118 16.5 

Blackallia nudiflora  Priority 3 2069 37 1.8 

Grevillea triloba  Priority 3 15734 70 0.4 

Lasiopetalum oppositifolium  Priority 3 351 98 27.9 

Verticordia densiflora var. 
roseostella  Priority 3 439 1 0.2 

Eucalyptus blaxellii 
Priority 4;  

(Vulnerable, EPBC Act) 
2948 1 0.03 

Table 7-8 – Oakajee Port cumulative impacts to Priority Flora 

Species Cons. 
status 

No. plants 
in Study 
Area 

Estimated 
No. plants 
in the GS 
Bioregion1 

Cumulative Impacts 

No. plants 
impacted 

% impact 
on plants 
in Study 
Area 

% impact 
on total 
known no. 
plants  

Melaleuca huttensis  Priority 1 2211 4976 350 15.8 7.0 

Grevillea triloba  Priority 3 2692 15734 77 2.9 0.5 

Lasiopetalum oppositifolium  Priority 3 253 351 116 45.8 33.0 
1 The total abundance of each species was estimated by examining the collections notes of records from the DEC, combined 
with the data from surveys by Ecologia (2010a) and Ecoscape (2010) for which accurate plant counts were available. DEC 
records vary considerably in the amount of detail available, ranging from accurate counts, to broad abundance descriptions, 
to no detail of abundance.  Ecologia (2010a) have detailed their methodology in relation to estimating DEC numbers, refer 
to Appendix B for details 

Of the five Priority 3 species that are proposed to be disturbed, the most significant impacts at a 
regional scale will be to Acanthocarpus parviflorus and Lasiopetalum oppositifolium at 16.5% and 
27.9% respectively, with additional cumulative impacts to Lasiopetalum oppositifolium totalling 33%.  
A significant proportion of all known plants of these species have been located within the Study Area 
(Acanthocarpus parviflorus: 56% and Lasiopetalum oppositifolium: 72%) due to the intensity of 
survey effort in the area by Ecologia (2010a).   

Both L. oppositifolium and A. parviflorus are expected to have a much broader range and further 
targeted surveys would be expected to extend the range of these species.    

Nevertheless to ensure that impacts to M. huttensis, L. oppositifolium and A. parviflorus are 
minimised as much as possible and that their conservation status is maintained or improved OPR will 
also ensure that: 

• final design minimises direct impacts to these species as much as practicable; 

• location of temporary construction facilities (roads, laydown, turkey nests) avoid these species 
as much as practicable; 
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• indirect impacts from dust, saltwater, off track driving are avoided; and 

• these species be included within any rehabilitation works where suitable.   

7.2.4 Mitigation 

7.2.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
flora and vegetation (Table 7-9). 

Table 7-9 – Flora and vegetation management objectives, targets and performance indicators 

OPR Management Objective Target Performance Indicators 

Minimise impacts of Proposal design to 
conservation significant vegetation and 
flora. 

No impact to significant vegetation and 
flora beyond the disturbance areas 
described within the Proposal. 

Use of and compliance with Ground 
Disturbance Permit system. 

Minimise the extent of native 
vegetation disturbance required for 
construction of the Proposal. 

Total vegetation clearing does not 
exceed what is described within the 
Proposal. 

Use of and compliance with the 
Ground Disturbance Permit System. 

Increase knowledge of the Priority 
Flora Melaleuca huttensis, 
Acanthocarpus parviflorus and 
Lasiopetalum oppositifolium.  
Increase knowledge of the Juncus 
kraussii sedge community. 

Targeted PF and restricted vegetation 
survey completed. 

Targeted PF and restricted vegetation 
report prepared and presented to the 
DEC. 

Control the introduction and spread of 
weed/pathogen species and protect 
unaffected areas from invasion of 
exotic noxious weeds and pathogens. 

No new weed/pathogen species 
introduced as a result of the Proposal 
construction. 
No increase in weed/pathogen 
distribution throughout the Proposal 
area. 

Compliance with Hygiene Program. 
Weed survey results. 
Pathogen surveys (if required). 

Maintain vegetation health in 
surrounding areas during construction. 

No significant decline in vegetation 
health attributable to seawater used 
for dust suppression. 
No significant decline in vegetation 
health attributable to surface water 
and groundwater quality and quantity. 

Vegetation health monitoring. 
 

Reinstate an acceptable abundance, 
species diversity, and productivity of 
flora and vegetation communities in 
areas not needed for operations. 

Rehabilitate all areas temporarily 
disturbed for construction in line with 
agreed completion criteria. 

Completion criteria successfully 
applied to rehabilitation areas. 
Monitoring of rehabilitated areas to 
determine success. 

Minimise the potential and 
consequence of a fire event occurring. 

No significant fire events as a result of 
the Proposal. 

Fire events reported and recorded in 
the incident reporting system. 

7.2.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.2.3, the management 
strategies outlined in Table 7-10 are proposed.   The Management Strategies in Table 7-10 have been 
incorporated into a draft Flora and Vegetation Management Plan (refer to Appendix N). 
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Table 7-10 – Vegetation and flora mitigation and management summary 

Ref Management Strategy Phase Responsibility 

VF1 Prepare and implement an Emergency Management Plan to limit the risk of 
inadvertent fire ignition.  The Emergency Management Plan will include controls 
regarding vehicle movement and maintenance, firebreaks, fire restrictions, fire 
fighting equipment, hot work procedures and training. 

Construction 
and Operation 

Safety Manager 

VF2 Clearing will be undertaken in accordance with the Flora and Vegetation 
Management Plan and includes: 

• Undertake further pre-construction targeted vegetation and flora surveys 
within areas proposed for disturbance in locations of significant flora or 
vegetation communities; 

• Report to EPA on the targeted vegetation and flora surveys as outlined in 
VF6; 

• Implement a clearing control system to restrict the number and extent of 
cleared areas to the minimum needed for safe and efficient 
implementation of the Proposal.  The system shall include checks of 
clearing requirements, consistency with approvals, identification and 
exclusion of constraints, a communication and approval system that 
requires Management signoff, specifications for clearing and rehabilitation, 
checking and auditing; 

• GIS information identifying significant flora, fauna and heritage locations 
will be kept on an Environmental Constraints database for use when 
planning and executing project activities to ensure OPR do not disturb 
beyond the areas approved in the PER via the ground disturbance 
procedure; 

• All significant conservation locations will be avoided where possible; 

• A Conservation Significant Flora Register will be maintained throughout 
project activities which will include information such as distribution, 
abundance and relevant biological information; 

• Vegetation clearing is to occur within clearly defined boundaries, and the 
area will be kept the minimum required to safely perform the works; 

• Off road traversing of vehicles will be prohibited unless authorised by the 
Senior Site Project Manager and will only be permitted within areas with 
appropriate statutory approvals in place; 

• Pre-disturbed areas are used wherever possible for temporary and 
permanent infrastructure; and 

• Prepare and implement a policy of unauthorised access to constraint areas 
including areas of conservation significance or heritage value. 

Construction Construction 
Manager 

VF3 Prepare and implement a weed and pathogen control program to minimise the 
spread of weeds and pathogens into unaffected areas. The program will include 
the following : 

• assess the risk of spreading weeds and pathogens with all clearing and 
rehabilitation activities and restrict the movement of topsoil between sites 
where declared or significant weeds, or pathogens, could be spread to new 
locations; 

• The assessments will continue on a regular basis and include reviews of 
hygiene controls and weed / pathogen risks; 

• Implement machinery hygiene procedures to manage the risks of weed / 
pathogen introduction and export to and from the site; 

• All ground engaging equipment will be required to arrive on site clean of 
plant and soil material from other sites or hygiene work areas; 

• Ground disturbance hygiene areas will include different hygiene work areas 
according to weed / pathogen risks; and 

• Vehicles will be inspected at random and contract clauses will ensure that 

Construction 
and 

Operations 

Construction 
and Operations 

Manager 
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Ref Management Strategy Phase Responsibility 

equipment is compliant with the equipment hygiene system. 

VF4 Ensure seawater utilised for land based activities (including dust suppression 
and cosntruction) is managed to minimise impacts to surrounding vegetation.  
The following precautions will be implemented by OPR to ensure that there is 
no direct or indirect impact to vegetation: 

• Regulate the rate of application to ensure that run-off is avoided; 

• Use of dribble bars instead of spray bars on all water trucks to ensure that 
vegetation impacts from overspray are avoided; 

• Bunding of all construction roads to prevent salt water run-off; and 

• Stormwater run-off from roads is directed to swales and retained in 
accordance with appropriate standards such that sediments are retained 
and water is infiltrated at site.  

Construction 
and Operation 

Construction 
Manager, 

Operations 
Manager 

VF5 Prepare and implement a Flora and Vegetation Management Plan / Conceptual 
Closure and Rehabilitation MP which will include the following: 

• Records  of the areas and prescriptions used for clearing and rehabilitation 
will be maintained in a separate Rehabilitation Register; 

• Rehabilitation prescriptions for different vegetation types and soil types to 
include local native species with seed sourced locally where practicable; 

• Initial clearing will occur as close as practicable to first construction 
activities (early clearing of areas will be minimised where practicable); 

• Where practicable direct seeding and/or planting will be undertaken to 
stabilise surfaces and integrate landforms into the surrounding landscape 
and ecosystems; 

• Stockpiled vegetation and topsoil will be stored away from water courses 
and spread over disturbed areas that are no longer required; 

• Rehabilitated areas will be constructed to blend in and allow suitable 
habitat for recolonising fauna;   

• Topsoil management procedures will be developed and implemented to 
ensure that suitable topsoil and cleared vegetation is available for 
rehabilitation of cleared areas; 

• The impact on active creek beds will be minimised and any additional 
construction areas will be rehabilitated as soon as practicable after 
construction;  

• Salvage and store topsoil so that rehabilitation of construction areas can be 
completed in a timely, effective and efficient manner; and 

• Develop completion criteria and monitoring methods for the assessment of 
rehabilitation progress. 

Construction 
and Operation 

Environment 
Manager, 

Construction 
Manager, 

Operations 
Manager 

VF6 Implementation of measures to offset environmental loss; particularly related 
to the Priority 1 species Melaleuca huttensis species and the Juncus kraussii 
vegetation sub-association.  Such measures may include: 

• Additional targeted flora and vegetation survey work will be undertaken, on 
accessible lands, to further define the extent and distribution of those 
Priority Flora species for which the current assessment indicates a greater 
than 5% impact and for the vegetation sub-associations 2 (Juncus kraussii 
closed sedgeland) and 8 (Grevillea ‐ Melaleuca and other low shrubs over 
Borya sphaerocephala mats); 

• Use of Melaleuca huttensis species in rehabilitation works; 

• Support of the Moresby Range Regional Strategy; and 

• Investigation of targeted rehabilitation requirements on the Oakajee and 
Buller Rivers within the OIE. 

Final offset measures will be determined in consultation with the EPA and the 
DEC.  

Pre-
construction, 
Construction 

Environment 
Manager 
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7.2.5 Predicted outcome 

Table 7-1 to Table 7-8 in Section 7.2.3 describe the predicted impacts to vegetation communities and 
Priority Flora species from the Proposal. 

Taking into account the proposed controls, the predicted outcomes of these impacts are summarised 
as follows: 

• Approximately 222 ha of vegetation will be cleared which represents 3.7% of native vegetation 
within the GRFVS area and 13.5% of native vegetation within the local (Study) area.  The 
majority of the proposed cumulative clearing will occur across vegetation units that are well 
represented within the region and sub-region.   

• In all cases, the proposed cumulative impacts do not result in the remaining extent in the 
Geraldton Sandplains Bioregion falling into a more critical category of conservation 
significance.  It is considered that the Proposal’s small area of vegetation clearing will not 
significantly reduce the current extent of Beard vegetation units 35, 359, and 413. 

• Ecologia (2010a) described and mapped fourteen vegetation units (at the scale of 1:40,000), at 
the sub-association level within the Study Area (Figure 5.10).  Of 14 sub-associations described 
locally, three of these are considered locally restricted.  Sub-association 14 consists of a 
mixture of Eucalyptus species planted during rehabilitation of a previously cleared area, which 
is not considered to be regionally significant.  The remaining two, sub-association 2 Juncus 
kraussii closed sedgeland on swale and sub-association 8 - Grevillea – Melaleuca, are discussed 
in detail below.    

• In relation to sub-association 2 Juncus kraussii closed sedgeland on swale, the Proposal is 
predicted to reduce this sub-association within the Bioregion to 66% of its known extent.   To 
better understand the regional significance of this sub-association, OPR will implement a 
regionally focused survey of coastal vegetation to the north of the Proposal area.  With access 
to freehold land in addition to the limited public lands along the coastal strip between 
Geraldton and Kalbarri, this survey will considerably extend the known extent of this sub-
association within the Geraldton Sandplain Bioregion.  Within the Proposal area, OPR will work 
with LandCorp, GPA and DSD in relation to the location of the southern access road and if 
practicable will ensure that this infrastructure is located away from this sub-association.   

• With respect to sub-association 8 - Grevillea - Melaleuca and other low shrubs over Borya 
sphaerocephala mats on laterite/sandstone: Approximately 30% of this vegetation sub-
association is expected to be disturbed by clearing in the Study Area.  OPR will implement a 
regionally focused survey within remnant vegetation beyond the Study Area.  It is anticipated 
that this survey will dramatically extend the known extent of this sub-association within the 
Geraldton Sandplain Bioregion.  Furthermore, within the Proposal area, OPR will endeavour to 
implement its activities such that impacts to this sub-association are minimized as much as 
practicable.  In terms of managing indirect impacts from the Proposal, during the final and 
more detailed phases of engineering OPR will investigate options to ensure that potential 
indirect impacts are appropriately managed. 

• No vegetation communities listed under the EPBC Act, or listed as TECs or PECs will be 
disturbed. 

• No species of DRF will be disturbed. 
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7.3 FAUNA 

7.3.1 Overview 

7.3.1.1 Vertebrate Fauna 

The Ecologia (2010c, refer to Appendix D) survey recorded: 

• 18 mammal species (ten native and eight introduced mammals), 78 bird species (76 native and 
two introduced), 35 reptile species and two amphibian species; and   

• five main habitat types; coastal dunes, limestone associations, sandplain, riverine and lateritic 
hills and breakaways. 

As detailed in Section 5.2.2.1 the following significant fauna has been recorded in the Study Area: 

• Four EPBC Act Listed Migratory bird species: White-bellied Sea-eagle (Haliaeetus leucogaster), 
Fork-tailed Swift (Apus pacificus), Rainbow Bee-eater (Merops ornatus), and Eastern Osprey 
(Pandion cristatus); 

• The White-browed Babbler (Pomatostomus superciliosus) was recorded, but whether this was 
the western wheatbelt subspecies Pomatostomus superciliosus ashbyi (DEC Priority 4), or the 
non-significant northern subspecies Pomatostomus superciliosus superciliosus is unknown, as it 
is difficult to distinguish between the two in the field; 

• An additional two conservation significant species have previously been recorded in the Study 
Area, the Western Carpet Python (Morelia spilota imbricata, WCA Schedule 4, DEC Priority 4) 
and the Australian Bustard (Ardeotis australis, DEC Priority 4); and 

• Additional notable records include: 

o the collection of the pygopod, Aprasia sp. nov. (aff. fusca) – likely to be endemic to the 
bioregion, taxonomic classification pending;  

o the finding of both the northern and southern forms of the skink Lerista lineopunctulata 
occurring sympatrically – never previously recorded; and 

o Several species recorded, or potentially utilising the Study Area, identified at the extent of 
the currently known distribution – White-breasted Robin (Eopsaltria georgiana), Spotted 
Pardalote (Pardalotus punctatus), Fan-tailed Cuckoo (Cacomantis flabelliformis), Golden 
Whistler (Pachycephala pectoralis), White-cheeked Honeyeater (Phylidonyris niger), 
Common Brushtail Possum (Trichosurus vulpecula hypoleucos), White-browed Babbler 
Western Wheatbelt subspecies (Pomatostomus superciliosus ashbyi if in fact recorded) 
and Western Carpet Python (Morelia spilota imbricata). 

As detailed in Section 5.2.2.1 the following significant fauna has not been recorded in the Study Area, 
however, is considered to have a high to moderate likelihood of utilising the Study Area: 

• Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris) (EPBC Endangered, WC Act Schedule 1) 
– feeding habitat is available, but of low quality and limited to a few small remnants which are 
unlikely to be a major source of food for local Carnaby’s Black-Cockatoos. No nesting o r 
breeding habitat is available; 

• Eastern Great Egret (Ardea modesta) (EPBC Migratory) – may be present only when water 
courses hold water.  Widespread in surrounding regions and little suitable habitat (ephemeral 
riverine systems) in the Study Area; 

• Peregrine Falcon (Falco peregrinus) (WC Act Schedule 4) – may be more common when water 
courses contain water, attracting birds. Hunting habitat present in Study Area but is 
widespread in the region.  No breeding habitat in the Study Area; and 
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• Lined Skink (Lerista lineata) (DEC Priority 3) – one nearby record and suitable habitat present 
in the Study Area.  

7.3.1.2 Invertebrate Fauna 

Short Range Endemics 

As detailed in Section 5.2.2.2.3 the following terrestrial invertebrate fauna has been recorded in the 
Study Area: 

• 4 species identified as SREs (3 millipedes, 1 isopod) – all three millipedes are new to science; 

• 3 species identified as new to science, considered possible SREs (2 spiders, one snail); 

• 6 species of unknown SRE status (3 isopods, 3 spiders); and 

• 22 species considered not to be SREs. 

As detailed in Section 5.2.2.2.4 the regional surveys targeted those SRE, possible SRE and unknown 
SRE status species and recorded the following: 

• All SRE millipedes previously recorded in the Study Area. Only the isopod (Hanoniscus 
tuberculatus) was not also recorded in the regional surveys; 

• Neither of the two spider species identified as possible SREs were recorded in the regional 
surveys.  At this stage these species are only known from the Study Area.  The third possible 
SRE species, a Bothriembryon snail species, was identified at three locations in the regional 
survey; and 

• Of the six species identified as of unknown SRE status:  

o two isopods were recorded during the regional survey; 

o the third isopod (undescribed genus ([Platyarthridae] sp.) was not recorded and at this 
stage these species are only known from the Study Area.  However, the likelihood is that 
this species has a wide coastal distribution, probably occurring outside the region and 
almost certainly outside the site (S. Judd, pers. comm., 2010).  The species is largely 
subterranean so often not caught, that commonly occurs in limestone with cracks and 
deep fissures, but also in logs and soil and has been noted living in ants and termites 
nests.  The range of microhabitats available to the species also indicates it is not an SRE 
species (S. Judd, pers. comm., 2010); and 

o the three spider species were not recorded, however, this is considered likely due to the 
methodology used rather than that the species do not exist outside the Study Area 
(Ecologia, 2010e). 

No SRE species recorded are listed under the EPBC Act, or gazetted under the WC Act. 

Subterranean Fauna 

As detailed in Section 5.2.2.3.1, three stygofauna taxa from two Classes and three Orders were 
recorded during the survey, none of which could be identified to species or genus level (Ecologia 
2010f, Appendix G).  

The underlying aquifers seem to be unconfined and are probably hydraulically connected 
(Rockwater, 2003).  Given the extent of the habitat outside the Study Area, it is considered likely that 
the species identified by this survey extend well beyond this area. 

Troglofauna are communities of terrestrial subterranean animals that inhabit air chambers in 
underground caves or small, humid voids.  No troglofauna survey was commissioned for the 
Proposal, as no significant excavation or groundwater abstraction is required.  
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Troglofauna are most likely to inhabit porous rock strata habitat which could be impacted by 
compaction.  However, the major source of compaction for the Proposal is the stockyard area that is 
located on sand dunes and therefore does not constitute troglofauna habitat. 

7.3.2 Key statutory requirements, environmental policy and guidance 

7.3.2.1 EPA Objectives 

The EPA objective for management of terrestrial fauna is to maintain the abundance, diversity, 
geographic distribution and productivity of fauna at species and ecosystem level through the 
avoidance or management of adverse impacts and improvement in knowledge. 

7.3.2.2 EPA statements and guidelines 

The following EPA statements are relevant to fauna in relation to the Proposal:  
• EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of Biodiversity 

Protection (EPA, 2002); 

• EPA Guidance Statement No. 20: Sampling of Short Range Endemic Invertebrate Fauna for 
Environmental Impact Assessment in Western Australia (EPA, 2005a); 

• EPA Guidance Statement No. 33: Environmental Guidance for Planning and Development (EPA, 
2005b); 

• EPA Guidance Statement No. 54: Consideration of Subterranean Fauna in Groundwater and 
Caves during Environmental Impact Assessment in Western Australia (EPA, 2004); 

• EPA Draft Guidance Statement No. 54a: Sampling Methods and Survey Considerations for 
Subterranean Fauna in Western Australia (EPA, 2007); and 

• EPA Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental Impact 
Assessment in Western Australia (EPA, 2004). 

Position Statement No.3 and Guidance Statement No. 56 considered the most relevant, and 
discussed in more detail below. 

EPA Guidance Statement No. 3 

EPA Position Statement No. 3 presents the principles the EPA apply when assessing proposals which 
may impact on biodiversity values in Western Australia.  The intended outcomes of this Position 
Statement are: 
• to promote and encourage all proponents and their consultants to focus their attention on the 

significance of biodiversity and therefore the need to develop and implement best practice in 
terrestrial biological surveys; and 

• to enable greater certainty for proponents in the environmental impact assessment process by 
defining the principles the EPA will use when assessing proposals which may impact on 
biodiversity values. 

EPA Guidance Statement No. 56 

As described in the EPA Position Statement No. 3, the EPA determined that a series of guidance 
statements were warranted to provide an easy-to-use decision-making guide to the level of biological 
survey required.  EPA Guidance Statement No. 56 “Terrestrial Fauna Surveys for Environmental 
Impact Assessment in Western Australia” (EPA 2003a), provides guidance on standards and protocols 
for terrestrial fauna surveys, particularly those undertaken for the environmental impact assessment 
of proposals. 
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Fauna surveys conducted for this Proposal have been undertaken in accordance with Guidance 
Statement No. 56.  In addition, surveys of SRE’s have been undertaken in accordance with Guidance 
Statement 20, and surveys for stygofauna have been undertaken in accordance with Guidance 
Statement 54 and 54a. 

7.3.2.3 Applicable Legislation and Policy 

The preservation and conservation of fauna is covered primarily by the following legislation: 
• Environmental Protection Act 1986 (Western Australia); 

• Wildlife Conservation Act 1950 (Western Australia); 

• Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth); and 

• Conservation and Land Management Act 1984. (Western Australia). 

Significant Fauna 

In Western Australia rare or endangered species are protected by the Wildlife Conservation (Specially 
Protected Fauna) Notice 2005, under the Wildlife Protection Act 1950, which provides a listing of 
those species protected by this Notice.   

The WA DEC Priority Fauna List also nominates conservation species, from Priority level 1 to 4.  The 
list includes species that are not considered threatened under the Wildlife Conservation Act 1950, 
but are still considered in need of protection.  Although the Priority Fauna List does not confer any 
additional legal protection it is expected that potential impacts from a proposal on these Priority 
listed species should be managed so that the species do not meet the International Union for the 
Conservation of Nature and Natural Resources (IUCN) criteria for threatened species.   

The Commonwealth EPBC Act protects species listed under Schedule 1 of the Act.  In 1974, Australia 
signed the Convention on International Trade in Endangered Species of Wild Fauna and Flora.  As a 
result, an official list of endangered species was prepared and is regularly updated.  This listing is 
administered through the Commonwealth EPBC Act.  The current list differs from the various State 
lists but there are some species that are common to both. The EPBC Act utilises ‘significance levels’ 
for fauna, which are recommended by the IUCN.   

The EPBC Act lists migratory species that are recognised under international treaties such as the 
China Australia Migratory Bird Agreement (CAMBA), the Japan Australia Migratory Bird Agreement 
(JAMBA) and the Bonn Convention (Convention on the Conservation of Migratory Species of Wild 
Animals).  

7.3.3 Environmental Impact Assessment 

Aspects with the potential to impact vertebrate fauna and SREs in the Study Area have been 
identified as: 

• Vegetation clearing; 

• Dust emissions; 

• Fire; 

• Noise, light, vibration; and 

• Vehicle / machinery activity. 

Aspects with the potential to impact subterranean fauna include: 

• groundwater pollution; and 

• reduced infiltration/recharge of the underlying aquifer(s) due to surface sealing, resulting in a 
reduction or loss of the available stygofauna habitat. 
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Potential impacts resulting from the above aspects of the Proposal include direct loss of fauna, 
indirect loss of fauna due to removal of suitable habitat, reduction in range, and change in 
behaviours. 

7.3.3.1 Vertebrate Fauna 

Four EPBC Act Listed Migratory bird species have been observed utilising the Study Area.  In addition, 
the EPBC Listed Endangered Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) and Migratory 
Eastern Great Egret (Ardea modesta) are considered moderately likely to visit the site given available 
habitats.   

Migratory and EPBC Act listed Birds 

A description of these species habitat preference and the anticipated impact from the Proposal is 
discussed below.  

• Eastern Great Egret (Ardea modesta) – this species was not observed during fauna surveys and 
is only expected to utilise the typically dry water courses that occur in the Study Area when 
water is present. This habitat largely lies outside of the Proposal area with approximately 3% of 
the riverine vegetation occurring within the Study Area likely to be impacted by the Proposal. 
Therefore, the Proposal is not expected to impact the local or regional population; 

• Eastern Osprey (Pandion cristatus) – this species was observed within the Study Area.  It is 
generally widespread in low densities along much of Australia’s coastline, Eastern Osprey 
utilise near shore waters and estuaries as hunting habitat.  As this habitat is abundant outside 
of the Proposal area it is not considered critical habitat for this species, thus the Proposal is not 
expected to significantly impact local populations; 

• Fork-tailed Swift (Apus pacificus) – although this species was observed within the Study Area it 
is almost entirely aerial in the region.  The flock of 50+ fork-tailed swifts sighted were flying 
over the dunes foraging on insects.  Fork-tailed swifts very rarely land, thus they have no 
specific preferred habitat, therefore, the Proposal represents no threat to the species; 

• Rainbow Bee-eater (Merops ornatus) – this species was commonly seen near the Oakajee River 
and adjacent woodland and may breed in the area from October to mid-December, during 
which time impacts to individuals (nestlings) are possible. However possible impacts to 
individuals within the Proposal area are unlikely to cause significant declines in the local or 
regional population of this species as the species is commonly recorded in the surrounding 
region from September to March (Birds Australia 2009).  Additionally, sandy banks and cuttings 
of the riverine areas, which are favoured by breeding Rainbow Bee-eaters, will largely not be 
affected by the Proposal, with the exception of the northern access crossing point(s).  Thus the 
Proposal represents no threat to the species; 

• White-bellied Sea-eagle (Haliaeetus leucogaster) – this species was observed within the Study 
Area.  Similar to the Eastern Osprey, the White-bellied Sea-Eagle may utilise the coastal areas 
of the Proposal area for roosting and as a vantage point from which to hunt; however, the 
species breeds almost wholly on islands (Johnstone and Storr 1998).  As similar habitats and 
adjacent oceanic fishing areas suitable for the species occur to the north and south of the 
Proposal area, no impacts to individuals or the local population of White-bellied Sea-eagle are 
anticipated from the Proposal; and 

• Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) – also known as Short-billed 
Black-Cockatoo, is endemic to the south-west of Western Australia ranging from the lower 
Murchison River in the north, throughout the southwest corner and east to Cape Arid.  
Although not recorded within the study area, Carnaby’s Black-Cockatoo has been recorded 
near Oakajee, with a historical record from 1983 at Howatharra (10 km east of Oakajee) and 
has been observed south of Geraldton during the terrestrial fauna survey (Ecologia 2010a). 
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Other records of this species in the region come from Geraldton, Dongara and the Murchison 
River near Kalbarri (Ecologia 2010a). 

No nesting or breeding habitat is available within the Proposal area; however, some suitable 
feeding habitat is available.  Ecologia (2010a) determined that Carnaby’s Black Cockatoo could 
potentially use four of the vegetation sub-associations mapped on-site.  Of these, only 
Vegetation sub-association 6 (Banksia prionotes [+/- Banksia menziesii] open scrub on 
sandplains) represents typical foraging habitat.  

The Proposal is expected to require clearing of up to 28.8 ha of vegetation that contains 
suitable species for feeding/foraging by Carnaby’s Black Cockatoo, with 15 ha of this being 
typical foraging habitat (sub-association 6).  The other 13.8 ha is made up of 5.2 ha of remnant 
vegetation with less suitable but useable foraging habitat (sub-associations 5 and 7) and 8.6 ha 
of replanted Eucalypts of various species that has limited value to Carnaby’s Black Cockatoo.  
The potential foraging habitat available ranges in condition from excellent to poor, due to the 
effect of weeds and grazing (based on Keighery 1994 Vegetation Condition Scale, cited in 
BushForever 2000).  These few small remnants to be impacted are unlikely to be a major 
source of food for Carnaby’s Black Cockatoos if they exist in the area.   

Surrounding the Geraldton region (WAPC, 2010), approximately 2000 ha of vegetation 
representing sub-associations 5, 6 and 7 remains and the clearing of 20.2 ha would represent a 
reduction in 1.0 % of this habitat (refer to Section 7.2.3.1, Ecologia 2010a).  The fourth sub-
association, 14, was not mapped by WAPC (2010).  Of the typical foraging habitat (sub-
association 6), the clearing of 15 ha represents 2.0 % of the 754.4 ha found subregionally. 
There are also other vegetation types that have been mapped in the region, and not within the 
Study Area, that may provide additional habitat (for example WAPC, 2010 sub-association no. 
17 – Woodland: Eucalyptus loxophleba).   

While Carnaby’s Black Cockatoo may utilise the Banksia and Eucalypt woodland in the study 
area for feeding if and when it frequents the area, the loss of some of this feeding habitat is 
not expected to significantly affect the species because: 

o the species is not thought to be a common visitor to the area and the habitat represents 
close to its northern known historical range; 

o there is a low likelihood of breeding in the Proposal area, based on breeding distribution 
and absence of suitable hollows given the lack of trees of suitable age and diameter on site; 

o the quality of much of the vegetation within the Proposal area is low due to weed invasion 
and grazing; and 

o the majority of potential foraging habitat within and adjacent to the Proposal area will not 
be affected and linkages with larger inland and northern vegetation patches will remain 
intact. 

Where possible, disturbance of areas of foraging habitat will be limited to the infrastructure footprint 
and foraging habitat disturbed for construction but not required for permanent infrastructure will be 
rehabilitated using suitable flora species for cockatoo feeding purposes.     

Database searches suggest the potential presence of a further 16 EPBC listed migratory species.  
However, these species are considered to have a low likelihood of occurrence in the Study Area.  The 
low likelihood is attributed to no sighting records and lack of suitable habitat for the species available 
in the Study Area (Ecologia 2010c, Appendix D).  These species have not been considered further in 
the impact assessment discussions. 
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WC Act Schedule Species 

The presence of two additional WC Act listed Schedule 4 species is considered likely given the known 
distribution of these species and habitat preferences; Western Carpet Python (also anecdotal records 
from landholders of the species presence) and the Peregrine Falcon. 

A description of  these species habitat preference and  the anticipated  impact  from  the Proposal,  is 
discussed below: 

 Peregrine Falcon  (Falco peregrinus) –  large cliffs  suitable  for breeding were absent  from  the 
Study Area. While the Proposal will result in some reduction of hunting habitats, riverine areas 
will  largely not be affected and similar coastal habitats to the north and south (as well as the 
Geraldton urban environment) will continue to provide sufficient potential hunting areas. The 
Proposal is therefore considered unlikely to impact local birds; and 

 Western Carpet Python (Morelia spilota imbricata) – the python has been recorded from areas 
surrounding the Proposal area (e.g. Drummond Cove and Moresby Range), and would be most 
likely to utilise the riverine woodland habitat within the Study Area, however, this habitat will 
largely not be affected by the Proposal, and therefore, the Proposal is unlikely to significantly 
impact the regional population of this species. 

Priority fauna 

There is the potential for Priority Fauna taxa as listed by DEC to utilise the Study Area.   

One Priority 4 bird  species,  the Western Wheatbelt  subspecies of  the White‐browed Babbler  (DEC 
Priority  4),  may  have  been  recorded  by  Ecologia  (2010b),  but  the  subspecies  (Pomatostomus 
superciliosus ashbyi) cannot be easily distinguished in the field. 

Previous  surveys  (Dames and Moore, 1993)  recorded  (and  reported breeding)  the presence  in  the 
Study Area of the Priority 4 bird species, the Australian Bustard (Ardeotis australis). 

One additional Priority 3 species  is considered moderately  likely  to reside  in  the Study Area  (Lined 
Skink – Lerista lineata), given suitable habitat availability (Ecologia, 2010b). 

A description of  these  species habitat preference and  the anticipated  impact  from  the Proposal  is 
discussed below.   Those species in bold have been previously observed, or potentially observed, and 
recorded in the Study Area (Ecologia 2010c, Appendix D). 

 Australian Bustard (Ardeotis australis) – the agricultural lands in the Proposal area, also widely 
available in surrounding lands, which emulates their traditional open grassland/mulga/spinifex 
habitats  are  suitable  feeding  habitat  for  bustards.  The  Proposal  is  unlikely  to  affect  the 
abundance of the species in the region; 

 Lined Skink (Lerista lineata) – if present, individuals may be impacted, as sandy habitats will be 
cleared.   This species was not  identified during extensive  fauna surveys onsite.   This species’ 
range extends from Mandrurah to Shark Bay.  Due to its considerable range it is not expected 
that the Proposal will have a significant impact to this species; and 

 White‐browed Babbler (Western Wheatbelt subspecies) (Pomatostomus superciliosus ashbyi) 
–  clearing  associated  with  the  Proposal  may  present  a  moderate,  localised  risk  to  the 
subspecies if present.  Although riverine and some other habitats utilised by the Babblers will 
not  be  affected  by  the  Proposal, much  of  the  habitat  in  the  species  range  is  fragmented, 
degraded or  lost.   The Acacia shrubland and riverine vegetation found  in the Study Area may 
therefore  represent  important  local  habitats  within  the  region  (the  impact  to  these 
associations  being  less  than  5%  at  the  GRFVS  scale).  Nevertheless  the  species  is  widely 
distributed  and mostly  common  to  the  north  of  the  Proposal  area.    The  Proposal  is  not 
expected to significantly impact the regional conservation status of this species. 
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Range extension and endemism 

Other species observed by Ecologia (2010b) have been considered regionally significant because they 
are endemic to the region, or have been recorded at their previously known range  limits, these are 
discussed in more detail below: 

 Aprasia sp. nov. (aff. fusca) due to likely regional endemism.  An individual was recorded from 
the Study Area during the December 2006 survey, from under a limestone slab on a limestone 
ridge (Ecologia 2010b).  It is not known whether the species is specific to a particular habitat as 
there are few records, however, it has been recorded in sandy areas to date (B. Maryan pers. 
comm., May 2007) and as  shown  in  this  survey, also utilises  limestone habitats.   On a  local 
scale,  the  fossorial  nature  of  this  species means  that  individuals  are  likely  to  be  impacted 
because they are unlikely to move with oncoming disturbance. On a wider scale, the presence 
of records outside of the Study Area, including the Houtman Abrolhos Islands, as well as similar 
coastal  limestone  and  sandy  habitats  to  the  north  and  south,  suggest  that  the  regional 
population may not be significantly  impacted by the potential  loss of some  individuals within 
the Study Area; 

 South‐western Common Brush‐tailed Possum (Trichosurus vulpecula hypoleucos) – this species 
is  a  record  of  interest  as  Oakajee  represents  the  northern  extent  of  the  south‐western 
distribution of this species.  It has undergone a significant reduction in distribution in Australia 
and in the mid‐west in particular (How and Hillcox, 2000) and appears to now be restricted to 
riparian vegetation (particularly Red River Gum) in arid areas (Kerle and How, 2008). Possums 
were  recorded  from  two  sites but both were  located  in proximity  to  the Oakajee River. The 
Proposal  requires minimal  riverine  vegetation habitat disturbance, however,  in areas where 
the proposed rail and roads pass close to the riverine vegetation (or cross it in the case of the 
northern port access option) there  is the possibility of vehicle strikes. To ensure that  impacts 
to  this  species  are  avoided  OPR  will  implement  speed  limits,  signage  and  an  appropriate 
induction program that increases awareness and protection of fauna including this species.  It 
is considered that the regional population will not be significantly impacted by the Proposal; 

 White‐breasted Robin (Eopsaltria georgiana: northern limit of range) – these species generally 
utilised Acacia scrub on  limestone and coastal dune habitat,  the  first of which,  in particular, 
does not extend much further north or east, and therefore, it is possible that the disturbance 
at Oakajee  could  cause  some  reduction  to  the  local  northern  range  of  these  species.    This 
species has a range that extends into the southwest and on this basis it is considered that the 
regional population will not be significantly impacted by the proposed habitat removal within 
the Proposal area; and 

 Spotted  Pardalote  (Pardalotus  punctatus:  northern  limit  of  range)  –  as  per White‐breasted 
Robin habitat and impact description. However this species has a range that extends from the 
Geraldton  coastal  region  across  the  southern  and eastern  coastal  regions of Australia.    The 
Proposal is unlikely to have a significant impact to this species. 

Some species observed by Ecologia  (2010b) have been  identified as  locally significant because they 
have been recorded at near their previously known range  limits, these are discussed  in more detail 
below: 

 Fan‐tailed Cuckoo (Cacomantis flabelliformis: few records north of Oakajee) – considered to be 
of significance due their limited range locally (Ecologia 2010b).  These species generally utilised 
Acacia scrub on limestone and coastal dune habitat, the first of which, in particular, does not 
extend much further north or east, and therefore, it is possible that the disturbance at Oakajee 
could  cause  some  reduction  to  the  northern  distribution  of  these  species.    However,  this 
species has a range extension from Cape York  in Queensland across the south coast to Shark 
Bay in Western Australia.  It is unlikely that the Proposal will have a significant impact on this 
species; 
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• Golden Whistler (Pachycephala pectoralis: extends north to Kalbarri) – the population range 
extends from south-western Australia across the south-coast to north-east Queensland.  
Proposal unlikely to result in significant impacts to this species; and 

• White-cheeked Honeyeater (Phylidonyris nigra: extends north to Kalbarri) – the species is 
endemic to the South-West and eastern coast of Australia.  The Proposal could cause some 
reduction to the local population; however, the Proposal is unlikely to result in significant 
impact to this species. 

It is also noted that for each of the significant and potentially significant species above, it is 
considered that the Proposal does not represent a significant impact in relation to the regional and 
national representation of each of these species. Nevertheless, OPR is committed to ensuring that 
regional fauna habitat is protected and enhanced.  In this regard, OPR will implement a feral animal 
control program as a part of its ongoing management of the area. This program will assist in reducing 
the high number of feral species that have been surveyed in the Study Area and is likely to have a 
positive impact on habitat values surrounding the Proposal. 

Each vegetation sub-association (as mapped by Ecologia 2010a) was assessed for its potential to 
provide habitat for significant fauna.  The potential for habitat to support significant species was 
based on observed locations of conservation significant species and known habitat preferences.  

Significant habitat 

Fifteen of the 16 vegetation sub-associations of the Study Area have potential to be utilised by 
conservation or regionally significant fauna. Sub-association 15 (“bare sand”) is unlikely to provide 
habitat for significant species. 

Important local vegetation sub-associations related to each of the major habitat types have been 
described below: 

• Riverine vegetation (eucalypt woodland and riparian vegetation fringing the Oakajee and 
Buller Rivers) – vegetation sub-association 7; 

• Limestone associations (Acacia heath and Eucalypt mallee on the limestone ridge) – 
sub-associations 5, 11 and 12; 

• Lateritic hills and breakaways (Acacia heath and tall dense scrub associated with laterite hills 
and breakaways in the eastern portion of the Study Area) – sub-association 9; 

• Coastal Dune (Acacia thickets and scrub on coastal dunes) – particularly sub-associations 3, 4 
and 13; and 

• Sandplain (Banksia woodland fragments on the sandplain) – sub-association 6. 

As described in Table 7-2, impacts to these potentially significant fauna habitats will vary between 
<1% to 5% for the Proposal by vegetation sub-association within the sub-regional GRVFS survey area. 
When allowing for cumulative impacts of the total port development (refer to Table 7-6), these 
impacts vary between <1% to 12%. 

As can be seen from Table 7-5, cumulative impacts within the Geraldton Sandplains Bioregion level 
are not greater than 5% of the current extent of each Beard and Burns (1976) vegetation unit. 

In all cases, the proposed cumulative impact does not result in the remaining extent of a vegetation 
unit in the Geraldton Sandplains Bioregion falling into a more critical category of conservation 
significance (EPA, 2000a). 

The riparian vegetation of the Oakajee River is considered an important feature supporting the 
biodiversity of the Study Area. The riparian and drainage system vegetation, and associated 
limestone cliff, further inland, breakaway habitats associated with the Oakajee River, should be 
largely unaffected by the Proposal, with the exception of a creek crossing(s) required for the 
northern access route.  The river is expected to attract numerous species when flowing (e.g. 
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waterbirds), which include species at the edge of their distribution, such as Common Brushtail 
Possum and the conservation significant Western Carpet Python.  Riparian vegetation often also 
represents an important corridor for fauna movement in fragmented environments.  The Proposal 
will not significantly impact riparian vegetation on the Oakajee River. 

OPR will also investigate the potential for revegetation of the Oakajee and Buller Rivers, which will 
contribute to enhancing the ecological corridor that connects the coastal environments at Oakajee 
with the proposed Moresby Range Nature Reserve. 

OPR is also investigating opportunities to assist the Shire of Chapman Valley and the DEC with the 
implementation of the Moresby Ranges Management Plan, which seeks to manage the various 
values associated with this landscape, including its conservation values. 
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7.3.3.2 Invertebrate Fauna 

Short Range Endemics 

Four  species of SRE were observed  in  the Study Area with  follow up  regional  surveys beyond  the 
Proposal area recording all but one of these species, the isopod Hanoniscus tuberculatus.  
The  isopod  Hanoniscus  tuberculatus  was  found  in  Ecologia  (2010a)  vegetation  sub‐association  4 
(Acacia xanthina / Melaleuca cardiophylla scrub) on the border of coastal  limestone ridge and sand 
plain,  and  in  vegetation  sub‐association  5  (Melaleuca  cardiophylla  / Grevillea  argyrophylla  scrub) 
towards the Oakajee River valley. Clearing associated with the Proposal may present a moderate risk 
to the species, although the locations close to the Oakajee River valley will be largely unaffected by 
the Proposal.   

Potential impacts to the other three SRE species, which were found both in the Study Area and in the 
wider region, are discussed below: 

 Antichiropus  ’Geraldton’ – this millipede was  found  in vegetation sub‐associations 4, 5, 6, 12 
and 13  along  the  coastal  limestone  ridge  and  sand plain,  and  vegetation  sub‐associations 7 
within the Oakajee River valley. This species also occurs in regional areas directly north, south 
and  east  of  the  Study  Area  (Ecologia,  2010e).    Clearing  associated with  the  Proposal may, 
therefore,  present  a  low,  localised  risk  to  the  species;  however,  the  Proposal  is  unlikely  to 
significantly impact the extent of this species. 

 Podykipus  ‘sp 1 –  this millipede was  found  in vegetation  sub‐associations 4 and 6 along  the 
coastal limestone ridge and sand plain, and in vegetation sub‐associations 5 and 9 towards the 
Oakajee River valley. This species also occurs in regional areas directly north and south of the 
Study  Area  (Ecologia,  2010e).  Clearing  associated  with  the  Proposal  may  present  a  low, 
localised risk to the species; however, the Proposal is unlikely to significantly impact the extent 
of this species. 

 Podykipus ‘sp 2 – this millipede was found in vegetation sub‐association 4 on the border of the 
coastal limestone ridge and sand plain. This species also occurs in regional areas directly south 
of the Study Area (Ecologia, 2010e). Clearing associated with the Proposal may present a low, 
localised risk to the species; however, the Proposal is unlikely to significantly impact the extent 
of this species. 

Results from regional survey indicated that these millipede species were abundant in the region and 
protected, given that they were located on nature reserves (refer to Figure 5.20). 

Potential Short Range Endemics 

Three new species  to science  (SRE status possible) were observed  in  the Study Area, with  regional 
surveys confirming the presence of one of these species (Bothriembryon sp) outside the Study Area.  
Potential impacts to these three species are described below: 

 Aname sp. 1 – this trap‐door spider was found in Ecologia (2010a) vegetation sub‐associations 
4 (Acacia xanthina / Melaleuca cardiophylla scrub), 6 (Banksia prionotes scrub) and 12 (Acacia 
xanthina tall scrub) along the coastal  limestone ridge and the sand plain plateau of the Study 
Area.  Although  the  majority  of  its  habitat  is  not  expected  to  be  directly  affected  by  the 
Proposal,  the  remaining  habitat  will  become  enclosed  within  the  Proposal  footprint,  and 
consequently  fragmented and  isolated  from  the neighboring vegetated areas.   Although  the 
species  is not expected to be restricted to the Proposal area  (B. Y. Main, pers. comm. 2006), 
Aname sp. 1  is yet to be located in regional areas.  Nevertheless, it is anticipated that further 
survey work  to be  carried out by OPR  to  the north of  the Proposal will  increase  the known 
distribution of this species;   

 Aname  sp. 2 –  this  trap‐door  spider was  found  in  vegetation  sub‐associations 7  (Eucalyptus 
camaldulensis  /  Casuarina  obesa  forest)  and  9  (Acacia  acuminata  low  trees  over  Acacia 
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tetragonophylla shrubs) along the Oakajee River valley. It is possible that the species is 
restricted to this area (B.Y. Main, pers. comm. 2006). The riparian and drainage system 
vegetation associated with the Oakajee River are expected to be key habitat for the spider.  
The Proposal will not significantly impact the riparian vegetation, or the bed and banks, of the 
Oakajee River.  Nevertheless, further targeted surveys will be carried out by OPR to the north 
of the Proposal and it is anticipated that the known distribution of this species will be 
increased as an outcome of this investigation.  The Proposal is unlikely to significantly impact 
this species; and 

• Bothriembryon sp. – live snails were found in vegetation sub-association 4 (Acacia xanthina / 
Melaleuca cardiophylla scrub) on the border of coastal limestone ridge and sand plain, and 
vegetation sub-association 9 (Acacia acuminata low trees over Acacia tetragonophylla shrubs) 
towards the Oakajee River valley. This species also occurs in regional areas to the east of the 
Study Area, including in nature reserves (Ecologia 2010e, refer to Figure 5.20).  Clearing 
associated with the Proposal may, therefore, present a low, localised risk to the species; 
however, its regional representation is unlikely to be significantly impacted.   

Short Range Endemic Status not yet determined   

Despite indications that these species are not SRE, the currently available information suggests that 
the only known locations for the Chenistonia sp., Teyl sp., Yilgarnia sp., and the undescribed genus 
(Platyarthridae) sp is the Study Area and known individuals will be directly impacted (removed) by 
the proposed development.   

At the time of reporting Ecologia (2010e) had not determined their SRE status. However, since this 
time Ecologia has completed a further assessment involving consultation with the WA Museum 
(WAM) and University of Western Australia (UWA) has advised that based on expert opinion and an 
assessment of likely habitat extent, it is unlikely that these species have a restricted range. 

Professor Barbara York Main (pers comm., 2010), from the UWA, advised that the Chenistonia 
specimen is unlikely to be SRE as the genus is generally widespread across Australia. Although the 
specimen was a juvenile and therefore unidentifiable to species level, Professor Main commented 
that it is similar to other juvenile specimens she has received and therefore she believes it is unlikely 
to be a SRE. The spider Chenistonia sp. was located at one site within the Proposal area (refer to 
Figure 5.19).  This lies within vegetation sub-association 4 (refer to Section 5.2.1.4).   

In relation to Teyl sp. and Yilgarnia sp. as only females and juvenile specimens were collected, these 
species could not be identified to species level.  As the taxonomy for this species is poorly 
understood it is not possible to state whether these species are SRE or not. (Prof.Barbara Y Main, 
UWA. pers. comm., 2010).  Neverthless, the spiders Teyl sp. and Yilgarnia sp. were recorded from site 
within vegetation sub-association 13  which is known to extend outside the Proposal footprint and 
outside the Study Area (refer to Section 5.2.1.4).  

The isopod from the undescribed genus Platyarthridae is believed to be widespread, although it is 
likely a subterranean species and cryptic in nature. This genus is undescribed; however, Simon Judd 
(pers comm., 2010) considers that as a coastal species with a range of suitable microhabitats 
available, it is highly unlikely to be a SRE (Section 5.2.2.2.4).  The Platyarthridae isopod was located at 
three sites in the Proposal area, in vegetation sub-associations 4 and 12 (refer to Section 5.2.1.4).   

Vegetation sub-association 4 and 12 correspond to GRFVS vegetation types 10 and 12, which extends 
outside the Study Area (Figure 7.1).  None of these vegetation types represent ‘island’ habitats or are 
specialised or restricted in any way, and as a result it is highly likely that the Platyarthridae isopod 
occurs in areas that extend beyond that of the Proposal area. 

All these species of undetermined SRE status were located in vegetation types 4, 12 and 13 (Ecologia, 
2010a) which correspond to vegetation types 10 and 12 in the GRFVS (WAPC, 2010) (refer to Figure 
7.1).  These sub-associations are mapped within the Study Area to the north of the Proposal area and 
south within the remaining GRFVS survey area.  In addition, the Greenough vegetation system is 
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characterised by a coastal limestone belt extending from Kalbarri to Dongara with considerable areas 
of what appears to be similar stands of coastal vegetation for this length to the north and south of 
the GRFVS area (Figure 5.11).  These sub-associations do not appear to represent an ‘island’ habitat 
and is not specialised or restricted. It is therefore highly likely that the three spider and one isopod 
species occur in regional areas within this vegetation sub-association.  

In addition, Ecologia (2010e) have commented that the three spider species are cryptic and were 
likely not identified in the regional surveys due more to the methodology used (foraging rather than 
wet pit fall trapping which the EPA 2009b considers not part of a standard SRE survey for ethical 
reasons) than that the species do not exist outside the Study Area. 

Subterranean Fauna 

The underlying aquifers seem to be unconfined and are probably hydraulically connected 
(Rockwater, 2003).  Given the extent of the habitat outside the Study Area, it is considered likely that 
the stygofauna habitat and species identified onsite will extend well beyond the Proposal area 
(Ecologia, 2010f – refer to Appendix G). 

No significant excavation or groundwater abstraction is required.  Troglofauna are most likely to 
inhabit porous rock strata habitat which could be impacted by compaction.  However, the major 
source of compaction for the Proposal is the stockyard area that is located on sand dunes and 
therefore does not constitute troglofauna habitat. 

The Proposal is unlikely to result in significant impacts to both stygofauna and troglofauna for the 
following reasons: 

• no significant excavation of subterranean fauna habitat is proposed; 

• no dewatering or significant groundwater extraction is proposed; 

• The site will remain largely permeable which will allow for the groundwater and nutrient cycle 
regimes to remain substantially unchanged; and 

• Adoption of best practice and compliance with regulations in relation to storage, management 
and use of hazardous materials will ensure that there is limited opportunity for subterranean 
habitats to be impacted. 

7.3.4 Mitigation 

7.3.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
the protection of fauna (Table 7-11).  
Table 7-11 – Fauna management objectives, targets and performance indicators  
OPR Management Objective Target Performance Indicators 

Minimise impact of Proposal 
design on conservation significant 
fauna. 

No disturbance to conservation 
significant fauna and their habitats 
beyond the disturbance areas 
described within the PER. 

Compliance with Ground Disturbance 
Permits. 
Utilise fauna habitat constraint maps 
in Proposal Design. 
Record pre-disturbance survey results 
in Conservation significant Fauna 
Database. 
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OPR Management Objective Target Performance Indicators 

Minimise impact of the 
construction on fauna, including 
conservation significant fauna. 

No disturbance to conservation 
significant fauna and their habitats 
beyond the disturbance areas 
described within the PER. 
 

Compliance with Ground Disturbance 
Permits. 
Record pre-disturbance survey results 
in Conservation significant Fauna 
Database. 
Fauna injury / death reported in the 
Incident Register. 
Compliance with rehabilitation 
criteria. 

Prevent the introduction of 
introduced fauna, and control 
species currently present. 

No introduction of domestic 
animals or pets. 
No introduction of feral animals or 
increase in numbers of existing 
feral animal species. 

Fauna injury / death reported in the 
Incident Register. 
Feral animal control programs and 
monitored success. 

7.3.4.2 Key Mitigation Strategies 

In order to avoid, minimise and mitigate the impacts on fauna discussed in Section 7.3.3, the 
management strategies outlined in Table 7-12 are proposed.  In addition the management actions for 
vegetation are also important for fauna, as they protect and conserve fauna habitat (Table 7-10).  
The Management Strategies in Table 7-12 have been incorporated into a draft Fauna Management 
Plan (refer to Appendix N). 

Table 7-12 – Fauna mitigation and management summary 

Ref Management Strategy Phase Responsibility 

FA1 Turkeys nest dams will be fenced to restrict access by fauna. Fauna 
escape methods such as wire mesh will be fixed within turkeys nests 
to allow fauna egress.  

Construction  Construction 
Manager, 

Operations Manager 

FA2 Should trenching be required for distances in excess of 1000 m, 
inspect trenches and excavations outside of construction envelopes 
regularly and where any trenching is to remain open overnight, 
provide fauna ramps and inspect before work resumes the next 
morning to remove any trapped fauna. 

Construction Construction 
Manager, 

Environment 
Manager 

FA3 No domestic animals or pets will be permitted on site. Construction and 
Operation 

Construction 
Manager, 

Operations Manager 

FA4 Feral animal controls will be specified in the Fauna Management 
Plan.  Control strategies will be developed consistent with regional 
and local feral animal control initiatives. 

Construction and 
Operation 

Environmental 
Manager 

FA5 GIS information identifying significant flora, fauna and heritage 
locations will be kept on an Environmental Constraints database for 
use when planning and executing project activities to ensure OPR 
do not disturb beyond the areas approved in the PER via the ground 
disturbance procedure. 

Construction and 
Operation 

Construction 
Manager, 

Operations 
Manager, 

Environment 
Manager 

FA6 Prepare and implement a monitoring programme for the Short 
Range Endemic burrowing spiders and provide results to DEC. 

Design, Construction Environment 
Manager 

FA7 Where possible, disturbance of areas of foraging habitat will be 
limited to the infrastructure footprint and foraging habitat disturbed 
for construction but not required for permanent infrastructure will 
be rehabilitated using suitable flora species for cockatoo feeding 
purposes.     

Post Construction Environment 
Manager 
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Ref Management Strategy Phase Responsibility 

Species selection for rehabilitation and landscaping will include 
suitable species for Carnaby’s Cockatoo feeding purposes.  

FA8 Investigate the potential for revegetation of the Oakajee and Buller 
Rivers, in order to enhance the ecological corridor that connects the 
coastal environments at Oakajee with the proposed Moresby Range 
Nature Reserve. 

Construction, 
Operation 

Environment 
Manager 

FA9 Investigate opportunities to assist the Shire of Chapman Valley and 
the DEC with the implementation of the Moresby Ranges 
Management Plan, in particular with management of the various 
values associated with this landscape, including its conservation 
values. 

Construction, 
Operation 

Environment 
Manager 

7.3.5 Predicted Outcome 

The impact outcomes are summarised as follows: 
• No significant impacts to EPBC Act listed species; including Migratory species, WC Act 

Schedule species or Priority Fauna; 

• Unlikely to have a significant impact to range extension or endemic fauna species, SRE’s and 
subterranean fauna; 

• With respect to potential SRE species Aname sp. 1 – Although the species is not expected to 
be restricted to the Proposal area (B. Y. Main, pers. comm. 2006), Aname sp. 1 is yet to be 
located in regional areas.  Nevertheless, it is anticipated that further survey work to be 
carried out by OPR to the north of the Proposal will increase the known distribution of this 
species;   

• With respect to the the three spider and one isopod species where SRE status could not be 
determined, none are associated with ‘island habitats’, or specialised areas and as such it is 
expected that they will be present in these various vegetation types located outside the 
impact area and, therefore, the Proposal is unlikely to represent a threat; and 

• Identified significant fauna habitats are well represented within the GRFVS Study Area, with 
impacts comprising less than 1% to approximately 5% of their known extent within the 
GRFVS Study Area.   

In addition to OPR’s commitment to meet statutory requirements and acceptable standards for 
fauna and habitat management in order to maintain the integrity, ecological functions and 
environmental values of the site, OPR has identified management actions that will aim to increase 
habitat for significant species, through rehabilitation with local species and management of feral 
animals.   
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7.4 SURFACE HYDROLOGY 

7.4.1 Overview 

As described in Section 5.2.3, the Proposal is bounded by two ephemeral watercourses: 

• the Oakajee River in the north – with a contributing catchment area of approximately 35km², 
generally located to the north and north east of the OIE; and 

• the Buller River in the south – with a contributing catchment area of approximately 33km², 
generally draining the area between the Moresby Range and North West Coastal Highway, 
east of the OIE. 

The rail formation and southern access road are located within 200m of the Oakajee and Buller 
Rivers respectively.  There are no other incised surface water features or watercourses visible within 
the Proposal area except for the Oakajee and Buller Rivers.  

The Proposal area is located in a coastal belt of limestone and sand dunes, which results in surface 
water generally infiltrating into the ground on the OIE.  Where surface water runoff is generated, this 
drains either to the Indian Ocean directly from the site (over the escarpment), or via the Oakajee or 
Buller Rivers to the north and south. 

7.4.2 Key statutory requirements, environmental policy and guidance 

7.4.2.1 EPA Objectives 

The EPA objectives for management of potential impacts to surface water are: 
• To maintain the quantity of water so that existing and potential environmental values, 

including ecosystem maintenance, are protected; 

• To ensure that emissions do not adversely affect environmental values or the health, welfare 
and amenity of people and land uses by meeting statutory requirements and acceptable 
standards; and 

• To maintain the integrity, ecological functions and environmental values of wetlands. 

7.4.2.2 EPA statements and guidelines 

EPA Guidance Statement No. 33 Environmental Guidance for Planning and Development (EPA, 2005b) 

This Guidance Statement provides guidance on surface water impacts and management in Western 
Australia. 

7.4.2.3 Applicable Legislation and Policy 

The Environmental Protection Act 1986 is the principle statute relevant to environmental protection 
in Western Australia.  The Act makes provision for prevention, control and abatement of pollution 
and for the conservation, preservation, protection, enhancement and management of the 
environment.   

Surface water discharges and potentially polluting activities affecting surface water are managed 
under work approvals and environmental licences issued to prevent environmental harm or pollution 
under Part V of the EP Act. 

Other applicable guidelines and policies for surface water are the Australian New Zealand Guidelines 
for Fresh and Marine Water Quality (ANZECC/ ARMCANZ, 2000), Environmental Water Provisions for 
Western Australian; Statewide Policy No. 5 (WRC, 2000) and Stormwater Management Manual for 
WA, 2004-2007 (Department of Environment, 2004). 
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ANZECC/ARMCANZ Guidelines 

In 1996 the Australian and New Zealand Environment and Conservation Council (ANZECC) together 
with the Agricultural and Resource Management Council of Australia and New Zealand (ARMCANZ) 
developed the National Principles for the Provision of Water for Ecosystems (1996).  These national 
principles aimed to improve the approach to water resource allocation and management, and to 
incorporate the needs of the environment in the water allocation process.  The overriding goal of the 
principles is to provide water for the environment to sustain, and where necessary restore, ecological 
processes and biodiversity of water dependent ecosystems. 

ANZECC and ARMCANZ have also released a set of water quality guidelines for the protection of 
marine and freshwater ecosystems (ANZECC/ARMCANZ 2000).  The ANZECC/ARMCANZ guidelines 
provide a comprehensive list of recommended low-risk trigger values for physical and chemical 
stressors in water bodies, broken down into five geographical regions across Australia and New 
Zealand.   

State Policy on Environmental Water Provisions 

In Western Australia, the Statewide Policy on Environmental Water Provisions (WRC 2000) protects 
ground and surface water dependent ecosystem values through the establishment of ecological 
water requirements.  The policy was guided by State water and environmental legislation, the 
National Strategy on Ecologically Sustainable Development and the National Principles for the 
Provision of Water for Ecosystems (ANZECC/ARMCANZ 1996).   

Ecological water requirements are determined on the basis of the best scientific information 
available.  A conservative approach is taken to the estimation of ecological water requirements in 
allocation planning and licensing processes where scientific knowledge of ecosystem requirements is 
limited.  Soil water requirements are elements of the existing or historic water flow regime that are 
required to sustain key social values such as recreation and Aboriginal heritage and culture. 

Stormwater Management Manual for WA, 2004-2007 

This manual provides coordinated guidance to developers, environmental consultants, 
environmental/community groups, Industry, Local Government, water resource suppliers and State 
Government departments and agencies on current best management principles for stormwater 
management.  The manual’s purpose is to provide a consistent approach while considering a variety 
of stormwater management options that may be suitable to a range of built environments across 
Western Australia.  The overarching stormwater management objective embraces the principle of 
sustainability, to achieve a balance of economic, social and environmental outcomes through policy, 
planning and development.  The manual is directed at the management of stormwater in new 
developments and redevelopment projects, as well as the retrofitting of existing drainage systems. 

7.4.3 Environmental Impact Assessment 

The following aspects have the potential to impact surface water: 

• Clearing of vegetation; 

• Development of infrastructure, in particular linear infrastructure; 

• Storage of and transport of ores, and other dust-generating activities; and 

• Transport and storage of hydrocarbons and other wastes.  

The following factors are noted in relation to the potential impact of surface water flows: 

• The rail line will be constructed on the north-western ridge of the Proposal area.  Culverts are 
proposed under the rail formation in this area, to assist with surface water flows;   

• The geology of the site will result in a rapid rate of surface water infiltration into the ground 
insitu; 
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• No surface water dependant vegetation communities are within the Proposal area; and   

• No significant incised surface water features, such as the Oakajee and Buller Rivers are 
proposed to be significantly modified by the Proposal.  

Potential surface water impacts as a result of the terrestrial port construction and operation can be 
summarised as follows: 

• Interruption to existing surface water flow patterns are expected to be minimal given the 
geology of the site result in a rapid rate of surface water infiltration; 

• Changes to the surface water runoff volume and quality in the environment downstream are 
expected to be minimal and will be managed through the site stormwater management 
system; 

• Pollution from chemicals, including hydrocarbons will be managed through the Hazardous 
Materials and Contamination Management Plan, which will ensure that surface water 
contamination is avoided; 

• Pooling of water which could promote growth of invasive vegetation in low-lying areas is not 
expected given the rapid rate of surface water infiltration; and 

• Sedimentation in downstream areas (from disturbed areas, stockpiles, transport activities etc) 
will be managed through the site surface water management system. 

The development is not considered likely to be affected during major floods of the Oakajee or Buller 
Rivers (Owens, M. pers comm., 2010).  The exception to will be the northern port access road which 
would require a crossing over the Oakajee River in at least one location.  Any crossing of this river will 
be designed in accordance with beds and banks permits issued by the DoW under the Rights in 
Water and Irrigation Act 1914.  Any Oakajee River crossings will be designed to ensure that upstream 
water ponding and downstream erosion is avoided.  

Saline water use for construction 

Saline water is commonly used in construction activities for dust suppression and bulk earthworks 
and compaction.  Prior to construction and operation of its desalination plant, during the early 
phases of construction onsite OPR may utilise saline water in a limited capacity.  Saline water is 
expected to be utilised for the early construction of roads, rail and for dust suppression.  OPR will 
ensure that the application of saltwater does not cause significant infiltration and run-off.  The 
Surface Water Management Plan will include the following controls: 

• Topsoil will not to be dust suppressed with sea water; 
• Ensure adequate bunding, spoon drains, sumps to contain construction water (not rainfall 

events); 

• Ensure any piping developed to Australian Standards; 

• Water trucks are fitted with dribble bars as opposed to spray bars to ensure that overspray 
and impacts to vegetation are avoided; 

• Water is applied such that Infiltration depth is limited to the extent required to achieve 
compaction requirements for construction of roads and rail embankments; 

• Volumes required for dust suppression limit infiltration to the surface layer and that deep 
infiltration is avoided; and 

• All areas where saltwater is applied will be bunded and surface water run-off during storm 
events will be contained and infiltrated insitu. It is expected that surface water run-off and 
infiltration will ensure that any mobilised salts are diluted to acceptable levels such that no 
impact to vegetation of groundwater quality is observed.     
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During the operational phase OPR will use water from its desalination plant to control dust emissions 
around the Proposal area. 

OPR has liaised with DEC regarding the use of saline water during construction.  As a result of these 
discussions, OPR will ensure the management measures above are undertaken to minimise the 
impact.  Given the use of saline water will be limited to the construction phase, it is not expected 
that this activity will have any short or long-term impacts to vegetation or soil quality in the Proposal 
area.   

7.4.4 Mitigation 

7.4.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
surface hydrology (Table 7-13). 

Table 7-13 – Surface hydrology management objectives, targets and performance indicators 

OPR Management Objective Target Performance Indicators 

To maintain the quality and quantity of 
surface water so that existing and 
potential environmental values, 
including ecosystem maintenance, are 
protected. 

No significant impact on surface water 
quality. 

Compliance with Surface Water 
Management Plan. 
Compliance with Hazardous Materials 
and Contamination Management Plan. 

7.4.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.4.3, the management 
strategies outlined in Table 7-14 are proposed.  

Table 7-14 – Surface hydrology mitigation and management summary 

Ref Management Strategy Phase Responsibility 

SH1 Prepare and implement a Surface Water Management Plan to contain the 
following actions: 
• Stormwater will be collected, treated and released or recycled where 

practicable; 
• water from wash down bays will be collected, treated and  released or 

recycled; 
• identify relevant surface water monitoring points, schedules and 

frequencies, together with trigger levels and responses for 
implementation of investigations and corrective actions;  

• Contain, monitor and appropriately treat (if required) any contaminated 
stormwater prior to release to the environment; and 

• Maintain all stormwater infrastructure to their designed capacity or 
function. 

Design, 
Construction and 

Operation 

Project Engineer, 
Construction 

Manager, 
Operations 
Manager 

SH2 OPR will liaise with DoW and LandCorp during the development of the 
Surface Water Management Plan to ensure consistency with the Oakajee 
Industrial Estate District Water Management Strategy (in preparation). 

Design, 
Construction and 

Operation 

Environment 
Manager 

SH3 With respect to the use of seawater, the Surface Water Management Plan is 
to include the following management strategies:  
• Topsoil is not to be dust suppressed with sea water; 
• Ensure any piping developed to Australian Standards; 
• Water trucks are fitted with dribble bars as opposed to spray bars to 

ensure that overspray and impacts to vegetation are avoided; 
• Water is applied such that Infiltration depth is limited to the extent 

required to achieve compaction requirements for construction of roads 
and rail embankments; 

• Volumes required for dust suppression limit infiltration to the surface 
layer and that deep infiltration is avoided; and 

• All areas where saltwater is applied will be bunded and surface water 
run-off during storm events will be contained in spoon drains and 
sumps and infiltrated insitu. Surface water run-off and infiltration will 
ensure that any mobilised salts are diluted to acceptable levels such 
that no impact to vegetation of groundwater quality is observed.     

Design and 
Construction  

Project Engineer, 
Construction 

Manager, 
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Ref Management Strategy Phase Responsibility 

SH4 Hydrocarbon and chemical handling, storage and spill response will occur in 
accordance with Dangerous Goods Licences and Australian Standards.  

Design, 
Construction and 

Operation 

Environment 
Manager, Safety 

Manager 

SH5 Prepare and implement a Hazardous Materials and Contamination 
Management Plan to document in detail how chemicals, hydrocarbons and 
hazardous goods or waste will be managed. Control measures will include: 

• Storage compliant with relevant Australian Standards; 
• Material Safety Data Sheets (MSDS) will be available for all 

chemicals used on site; 
• Handling, use and storage of chemicals will be compliant with the 

relevant MSDS; 
• Adequate fire control and spill response equipment will be 

available within work areas; 
• Any hazardous materials required on site will be approved for use 

by the responsible manager prior to being transported to site; 
• All licences required for storage or handling of hazardous materials 

will be obtained, held on site and made available to all personnel; 
• Hazardous waste will be removed from site by a licensed 

contractor for disposal in an approved facility in accordance with 
controlled waste regulations; 

• Contractors handling or using hazardous materials will be required 
to be trained, to comply with applicable legislation and carry 
appropriate spill containment equipment;  

• Used hazardous material containers will be labelled and stored 
appropriately for future use or disposal;  

• Any fuel, oily waste storage, diesel generators and re-fuelling 
facilities will be constructed and regularly inspected to ensure 
compliance with all regulatory requirements; 

• A well drained wash down pad will be utilized for vehicles and 
equipment. An oil water separation system will be utilised to 
maintain water quality of any water emissions; and 

• Remediate any contaminated sites in accordance with legal 
requirements. 

Construction and 
Operation 

Safety Manager, 
Construction 

Manager, 
Operations 
Manager 

7.4.5 Predicted Outcome 

There is unlikely to be a significant change or degradation to surface water quality or native 
vegetation as a result of the terrestrial port construction and operation.  Changes to the surface 
water runoff volume are expected to be minimal given the geology of the site results in a rapid rate 
of surface water infiltration.  Minor localised erosion impacts may occur in some areas around 
construction areas and local roads, but will be minimised by the use of standard stormwater controls 
(culverts, sumps, bunds etc).  Management measures detailed above for site surface and stormwater 
are proposed to maintain the quantity of surface water so that existing and potential environmental 
values, including ecosystem function, are protected. 

The Proposal will include rail and southern access road formations being located within 200m of the 
Oakajee and Buller Rivers respectively.  The development is not considered likely to be affected 
during major floods of the Oakajee or Buller Rivers.  The exception to this will be the northern port 
access road, which would require crossing the Oakajee River in at least one location.  Any waterway 
crossing will be designed to maintain surface water flows. 

No significant impacts to surface water quality from the Proposal are anticipated given the Proposal 
is largely buffered from the on-site water courses, which are ephemeral in nature, and no significant 
storage of hazardous materials is proposed.  Furthermore, any crossing of the Oakajee River will be 
designed to meet the DoW standards and will not significantly impact surface water flow such that 
upstream pooling or increased erosion downstream occurs. 
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7.5 GROUNDWATER 

7.5.1 Overview 

The Proposal lies within the Gascoyne Groundwater Management Area within the Northampton 
Block Groundwater Province, proclaimed under the Rights in Water and Irrigation Act 1914.  The 
Proposal area does not intersect any Public Drinking Water Supply Areas. 

Dewatering activities including extraction of groundwater for construction will not be required.  
Potable water will be supplied from the Northampton main line and process water requirements for 
the Proposal will be supplied from the proposed desalination plant (refer to Section 4.2.4.6). 

7.5.2 Key statutory requirements, environmental policy and guidance 

7.5.2.1 EPA Objectives 

The EPA objectives for management of groundwater are: 
• To maintain the quantity of water so that existing and potential environmental values, 

including ecosystem maintenance, are protected; and 

• To ensure that emissions do not adversely affect environmental values or the health, welfare 
and amenity of people and land uses by meeting statutory requirements and acceptable 
standards. 

7.5.2.2 EPA statements and guidelines 

EPA Guidance No. 33 Environmental Guidance for Planning and Development (EPA, 2005b) provides 
guidance for groundwater issues and management. 

7.5.2.3 Applicable Legislation and Policy 

The Rights in Water and Irrigation Act 1914 (RWI Act) makes provision for the regulation, 
management, use and protection of water resources.  The Act provides for the sustainable use and 
development of water resources to meet the needs of current and future users, and the protection 
of water-dependent ecosystems and other environmental values, including the regulation of 
activities detrimental to them. 

The abstraction of groundwater is subject to licensing by the Department of Water under the Rights 
in Water and Irrigation Act 1914.  Licences specify the maximum abstraction rate and include 
conditions for monitoring.   

It is noted that no groundwater abstraction will be required for the Proposal. 

Potentially polluting activities are managed under environmental harm and pollution control 
provisions of the EP Act and licences are issued under the EP Act.  Stormwater management, surface 
water discharges and potentially polluting activities are managed under an environmental licence 
issued under Part V of the EP Act. 

Other legislative devices pertinent to the handling and storage of potential (hazardous) contaminants 
such as hydrocarbons: 
• Dangerous Goods Safety Act 1961 and associated regulations; and 

• Australian Standard AS 1940-1993 – The Storage and Handling of Flammable and Combustible 
Liquids. 

Other applicable standards and guidelines include: 
• Australian New Zealand Guidelines for Fresh and Marine Quality Water (ANZECC / ARMCANZ, 

2000); 
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• State Water Quality Management Strategy; and 

• Environmental Water Provisions for Western Australian; Statewide Policy No. 5 (WRC, 2000) 

7.5.3 Environmental Impact Assessment 

No groundwater abstraction will be required for the Proposal, as such no direct impacts to 
groundwater are expected. 

Indirect impacts on groundwater quality have the potential to result from waste and hydrocarbon 
handling, storage, transport and disposal.  There is the potential for pollution of the groundwater if 
contaminated wastes are not appropriately managed.  To ensure that such impacts are avoided, OPR 
will ensure that the storage and handling of these materials complies with current best practice 
standards, hazardous and dangerous goods licences and other relevant legislative requirements 
(refer to Section 7.5.4). 

7.5.4 Mitigation 

7.5.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
groundwater (Table 7-15). 

Table 7-15 – Groundwater management objectives, targets and performance indicators 

OPR Management Objective Target Performance Indicators 

To maintain the quality of 
groundwater so that existing and 
potential environmental values, 
including ecosystem maintenance, are 
protected. 

No significant impact on groundwater 
quality.  

Compliance with Hazardous Materials 
and Contamination Management Plan. 
Incident reporting. 

7.5.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.5.3, the management 
strategies outlined in Table 7-16 are proposed.  

Table 7-16 – Groundwater mitigation and management summary 
Ref Management Strategy Phase Responsibility 

GW1 
(as per 
SH4) 

 Hydrocarbon and chemical handling, storage and spill response will occur in 
accordance with Dangerous Goods Licences and Australian Standards.  

Design, 
Construction 

and Operation 

Environment 
Manager, Safety 

Manager 

GW2 
(as per 
SH5) 

Prepare and implement a Hazardous Materials and Contamination 
Management Plan to document in detail how chemicals, hydrocarbons and 
hazardous goods or waste will be managed. Control measures will include: 
• Storage compliant with AS 1940 and located away from watercourses; 
• Material Safety Data Sheets (MSDS) will be available for all chemicals 

used on site; 
• Handling, use and storage of chemicals will be compliant with the 

relevant MSDS; 
• Adequate fire control and spill response equipment will be available 

within work areas; 
• Any hazardous materials required on site will be approved for use by 

the responsible manager prior to being transported to site; 
• All licences required for storage or handling of hazardous materials 

will be obtained, held on site and made available to all personnel; 
• Hazardous waste will be removed from site by a licensed contractor 

for disposal in an approved facility in accordance with controlled waste 
regulations; 

• Contractors handling or using hazardous materials will be required to 
be trained, to comply with applicable legislation and carry appropriate 
spill containment equipment; 

• Used hazardous material containers will be labelled and stored 

Construction 
and Operation 

Safety Manager, 
Construction 

Manager, 
Operations 
Manager 
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Ref Management Strategy Phase Responsibility 
appropriately for future use or disposal;  

• Any fuel, oily waste storage, diesel generators and re-fuelling facilities 
will be constructed and regularly inspected to ensure compliance with 
all regulatory requirements; 

• A well drained wash down pad will be utilized for vehicles and 
equipment. An oil water separation system will be utilised to maintain 
water quality of any water emissions; and 

• Remediate any contaminated sites in accordance with legal 
requirements. 

7.5.5 Predicted Outcome 

No groundwater abstraction will occur in the Study area so the quantity of water should not be 
affected by the Proposal.  Compliance with hazardous goods, legislative waste management 
requirements and OPR’s management plans will ensure that emissions and wastes are avoided, such 
that adverse impacts to groundwater resources are avoided. 
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7.6 MARINE 

7.6.1 Overview 

The Proposal is bounded to the west by the Indian Ocean.  Currently there is no discharge to the 
Indian Ocean, except surface water runoff and groundwater flows. 

A Seawater Reverse Osmosis (SWRO) desalination plant will provide water for the operational phase 
of the Proposal. It is anticipated that the operational phase of the Proposal will require a total of 
70.0ML/year of potable water and 5GL/year of process water.  The largest quantity of water required 
for proposed activities will be for dust suppression of the iron ore stockpiles.  

The desalination plant will generate up to approximately 18ML per day of hypersaline water (salinity 
of approximately 64,000mg/L) that will be disposed of by return to the ocean, for the expected 
recovery rate of freshwater from seawater of 44 per cent (Consulting Environmental Engineers, 
2010).   

For context, the Southern Seawater Desalination Plant at Binningup, WA, has approval to discharge, 
to a less energetic marine environment, an average of 418ML/d, which is nearly 23 times the volume 
proposed for this plant. 

7.6.2 Key statutory requirements, environmental policy and guidance 

7.6.2.1 EPA Objectives 

The EPA objectives for management of the marine area, including marine water and sediment 
quality, benthic primary producer habitat, and marine fauna are: 
• To maintain the integrity, ecological functions and environmental values of the seabed and 

coast; and 

• To ensure that emissions do not adversely affect environment values or the health, welfare 
and amenity of people and land uses by meeting statutory requirements and acceptable 
standards. 

7.6.2.2 EPA statements and guidelines 

The main EPA statement relevant to marine aspects of the Proposal is Environmental Assessment 
Guidelines (EAG) No 3: Protection of Benthic Primary Producer Habitat in Western Australia (which 
has superseded Guidance Statement No. 29 in 2009). 

Proponents are expected to present the ‘most realistic’ benthic primary producer habitat loss 
scenario for assessment. This predicted loss should ideally be based on proponents’ consideration of 
a range of potential loss scenarios associated with their proposals. 

The EPA has developed general principles aimed at protecting benthic primary producer habitats.  

The EPA expects the following hierarchy of principles to be addressed by all proponents applying this 
EAG and the EPA will apply these to its consideration of proposals that could cause damage/loss of 
benthic primary producer habitats: 

1. All proponents should demonstrate consideration of options to avoid damage/loss of benthic 
primary producer habitats, by providing the rationale for selection of the preferred site; 

2. Where avoidance of benthic primary producer habitats is not possible, then design should aim 
to minimise damage/loss of benthic primary producer habitats (e.g. through iterative design 
and demonstrable application of Principle 3 below). Proponents will be required to justify that 
design in terms of operational needs and environmental constraints of the site; and 
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3. Proponents will need to demonstrate ‘best practicable’ design, construction methods and 
environmental management aimed at minimising further damage/loss of benthic primary 
producer habitats through indirect impacts and minimising potential for recovery. 

7.6.2.3 Applicable Legislation and Policy 

Several pieces of State and Commonwealth legislation are relevant to the consideration of the 
environmental impact on marine fauna including: 
• Wildlife Conservation Act 1950; 

• Environment Protection and Biodiversity Conservation Act 1999 - with regard to listed 
migratory and threatened species; and 

• Fish Resources Management Act 1994  

Other applicable water quality standards and guidelines include: 
• Australian New Zealand Guidelines for Fresh and Marine Quality Water (ANZECC / ARMCANZ, 

2000) ; 

• EPA’s Environmental Quality Management Framework (EQMF) ; 
• EPA (2005c) Manual of Standard Operating Procedures: For Environmental Monitoring Against 

the Cockburn Sound Environmental Quality Criteria (2003-2004). A supporting document to 
the State Environmental (Cockburn Sound) Policy 2005; and 

• Wenziker, K. et al (2006) Background quality for Coastal Marine Waters of the North Western 
Shelf, Western Australia. 

7.6.3 Environmental Impact Assessment 

The main potential source of impact to the marine environment from the Proposal is related to the 
discharge of brine from the desalination plant.  Other aspects that may impact the marine 
environment include the handling and storage of hydrocarbons and wastes, the management of 
which are covered under Section 7.4.4 and 7.5.4. 

The seawater intake for the desalination plant is currently proposed to be located on the north-west 
corner of the reclaimed land adjacent to the breakwater infrastructure included in the Approved 
Port.  It is proposed to return the brine from the desalination plant to the sea on the southern side of 
the breakwater via a diffuser at a depth of approximately 8m.  This location will enable mixing of the 
brine stream in a high energy wave environment with good water exchange and prevent emergence 
on the ocean’s surface (Consulting Environmental Engineers, 2010 – refer to Appendix I).  Both the 
inlet and outlet pipes will be located within the disturbance footprint approved by MS 469.  

Ecotoxicity testing at Perth, Adelaide and Wonthaggi desalination plants has revealed that a dilution 
of 30:1 is more than adequate to provide high protection to the ecosystem (Consulting 
Environmental Engineers 2010).  Based on this information, a conceptual SWRO diffuser design has 
been developed by Consulting Environmental Engineers (2010) to reach a minimum initial dilution of 
34:1 within 30 m of the diffuser under worst case discharge conditions (i.e. low discharge velocity).  
Allowing for some safety margin while still maintaining a relatively small area, the boundary for a low 
ecological protection area (LEPA) is therefore proposed to extend 50 m in all seaward directions from 
the diffuser.  Beyond that, all areas will be managed as a high ecological protection area (HEPA).  An 
approximate location of the LEPA/HEPA boundary is shown in Figure 7.2. 

The desalination plant will pose insignificant impacts to marine water quality and Benthic Primary 
Producer Habitat (BPPH) due to the location and design of the desalination plant and diffuser, while 
any potential impacts will be constrained within the designated LEPA. 

Further information in relation to the diffuser design is available in Consulting Environmental 
Engineers (2010), provided as Appendix I to this PER. 
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As the breakwater will not be available immediately for installation of the operational pipework, 
temporary low impact pipes will be required for the construction phase. 

7.6.4 Mitigation 

7.6.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
the marine environment (Table 7-17). 

Table 7-17 – Marine management objectives, targets and performance indicators 

OPR Management 
Objective Target Performance Indicators 

Protect ecosystem integrity 
around the Oakajee Port 

Compliance with LEPA and HEPA in relation 
to: 

• Water Quality Contaminants (Metals 
suite); and 

• Water Quality Physical Parameters (DO, 
Salinity, Temperature). 

Water quality data. 
External audit (as specified in the Audit 
Section of the Desalination Discharge EMP) 
confirming nil non conformances. 
Desalination unit maintenance records (in 
accordance with the Manufacturers 
guidelines). 

Protect ecosystem integrity 
around the Oakajee Port 

Toxicant concentrations within sediments to 
remain below ISQGs (ANZECC/ARMCANZ, 
2000). 

Sediment quality data. 

7.6.4.2 Key Management Strategies 

In order to avoid impacts on the marine environment, the management strategies outlined in Table 
7-18 are proposed.  

Table 7-18 – Marine mitigation and management summary 

Ref Management Strategy Phase Responsibility 

MR1 A diffuser will be used to reach a minimum initial dilution of 30:1 
within 30 m of the return-water discharge.  The diffuser will have 
passive orifice control on the discharge jets to maximise mixing at 
low flow rates. 

Design Project Engineer 

MR2 A Desalination Discharge Environmental Management Plan 
(DDEMP) will be developed for construction and operational 
facilities.  
The DDEMP will provide details of the monitoring and 
management of the desalination brine discharge, which will 
include methods for the collection of physico-chemical water 
quality data within the LEPA and HEPA adjacent to the brine 
discharge.  The program will capture seasonal variability including 
calm and stormy conditions and periods of significant river flow.   
The DDEMP will also include a process to respond to changes in 
production rates and management actions and responses to 
exceedances. 

Design, Pre-
construction 

Project Engineer, 
Environmental 

Manager 

MR3 Far-field modelling of brine discharge will be incorporated into the 
existing Oakajee hydrodynamic model developed for the 
Approved Port, prior to construction.   
A worst case scenario will be modelled based on low brine 
discharge velocity and a period (approximately 4 weeks) of calm 
meteorological and oceanographic conditions.  The model will 
output a contour plot of dilutions with increasing distance from 
the diffuser to confirm the acceptability of the designated LEPA 

Pre-construction Environmental 
Manager 
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Ref Management Strategy Phase Responsibility 

area (approximately 50m in all directions from the diffuser). 

MR4 Model verification study of the behaviour and dispersion of the 
plume (first 12 months after commencement of discharge), 
including: 

• Conductivity-Temperature-Depth (CTD) profiling surveys to 
establish the extent and intensity of the brine plume during 
calm conditions in the dry season (i.e. no river flow).  The 
survey will include multiple sampling around the LEPA 
boundary; 

• Hind-cast modelling of the surveyed period with actual flows 
and weather conditions to confirm the accuracy of the model 
used in the assessment and the degree of any error in the 
prediction; 

• Sampling of pre-diluted discharge at the time of CTD surveys 
to provide accurate flow data as well as precise temperature, 
salinity, and metals (Al, Cd, Cr, Co, Cu, Pb, Mn, Hg, Ni, and Zn); 
and 

• Reporting the results to Office of EPA, with analysis of the 
degree to which the modelled behaviour of the plume was 
representative of the measured and any ramifications for 
management. 

Construction Environmental 
Manager 

MR5 Brine discharge monitoring, including: 

• Continuous discharge quality monitoring.   During operations, 
both the ambient seawater and brine quality will be logged 
with data periodically downloaded and analysed to calculate 
average daily values for flow (m/s), temperature (°C), salinity 
(ppt); 

• Guideline values for in-line discharge parameters will be 
developed in consultation with the Office of the EPA.  In the 
event of exceedance, the contingency management will be 
implemented.  Salinity is the most critical value as this is the 
limiting parameter for which the diffuser has been designed; 
and 

• Monthly monitoring (ongoing) of bioavailable metals (Al, Cd, 
Cr, Co, Cu, Pb, Mn, Hg, Ni, and Zn) will be monitored within 
the discharge on a monthly basis and compared against 
guideline levels where appropriate. 

No monitoring of toxicants at the boundary of the mixing is 
proposed due to the well established technical issues (e.g. 
Wenziker et al. 2006).  Therefore, concentrations of toxicants will 
be measured prior to discharge, the guideline values that would 
need to be met within the discharge in order to meet the High 
Protection EQG after the predicted dilution (estimated to be 
greater than 1:30) with seawater. 

Construction, 
Operation 

Operations 
Manager, 

Environmental 
Manager  

MR6 Receiving environment monitoring: the overall Oakajee regional 
water and sediment quality will be assessed for environmental 
impacts associated with the port construction and operation.  The 
details of these programs are outlined in the Water Quality 
Management Plan and the Sediment Quality Management Plan, 
which are currently being prepared to comply with MS 469 (i.e. 
the Approved Port). 

Construction, 
Operation 

Environmental 
Manager  

MR7 In the instance of trigger level exceedences: 

• Whole of Effluent Toxicity (WET) testing will be undertaken to 
investigate the potential toxicity of the discharge, and of the 
discharge diluted with clean, locally sourced seawater through 
the use of living test organisms. 
The tests will be undertaken in accordance with the 

Construction, 
Operation 

Environmental 
Manager 
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Ref Management Strategy Phase Responsibility 

requirements of ANZECC/ARMCANZ (2000a), being for 5 
species across 3 taxa, subject to review by the accredited 
testing laboratory (in the event that more appropriate tests 
have been developed); and 

• A program using deployed bivalves at impact and reference 
sites will be implemented if triggered by the discharge 
monitoring program and the results of WET testing show the 
potential for adverse impacts on fauna.  Subsequent analysis 
of the concentrations of toxicants in the bivalve flesh will 
provide a measure of any potential threats to local fauna. 
The EPA (2005c) recommends that “the median tissue 
concentration of chemicals that can adversely bioaccumulate 
or biomagnify should not exceed the 80th-percentile of tissue 
concentrations from a suitable reference site”.  To assess the 
potential effects of bioaccumulating toxicants associated with 
the brine discharge, the median tissue concentrations of 
cadmium and mercury (i.e. the bioaccumulating metals) in 
bivalves deployed at sites located at the edge of the mixing 
zone, will be compared with the 80th percentile of tissue 
concentrations of mussels deployed at the reference sites. 

7.6.5 Predicted Outcome 

Any potential BPPH impacts will fall into those approval limits within the Approved Port (MS 469). 

The primary potential source of impact to the marine environment from the Proposal is related to 
the discharge of brine from the desalination plant.  Given the relatively small volume of desalination 
brine will be discharged into a high energy wave environment and that design and management 
strategies to ensure that no significant impacts to the marine water occur beyond the 50 metre LEPA 
surrounding the diffuser, no significant impacts to the marine environment from the Proposal are 
anticipated.  Risks of contamination to the marine environment will be minimized by the 
implementation of standard controls for hydrocarbon storage and use.  The desalination plant 
emissions will be managed to ensure no adverse affects on the integrity, ecological functions and 
environmental values of the seabed and coast.  
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7.7 NOISE AND VIBRATION 

7.7.1 Overview 

The Proposal area has historically, and is currently, utilised for agricultural and recreational purposes.  
Currently no significant noise or vibration generating activities occur on site.   

The closest noise sensitive premises to the Proposal are: 

• Camping grounds at Coronation Beach approximately 4 km to the north of the Proposal; 

• Drummonds Cove and Park Falls residential areas approximately 6 km to the south and south-
east of the Proposal’s stockyards; and 

• Buller residences located approximately 4 km to the south of the Proposal.  

7.7.2 Key statutory requirements, environmental policy and guidance 

7.7.2.1 EPA Objectives 

The EPA objectives for the management of noise and vibration are to protect the amenity of nearby 
residents from noise impacts resulting from activities associated with the Proposal by ensuring the 
noise levels meet statutory requirements and acceptable standards.  

7.7.2.2 EPA statements and guidelines 

The following EPA statements are relevant to noise: 
• EPA Draft Guidance Statement No. 8 Environmental Noise; 
• EPA Guidance Statement No 3 Separation Distances Between Industrial and Sensitive Land 

Uses (EPA, 2005d); and 

• EPA Guidance No. 33 Environmental Guidance for Planning and Development (EPA, 2005b). 

7.7.2.3 Applicable Legislation and Policy 

The following West Australian legislation is relevant to noise 

• Environmental Protection Act 1986; and 

• Environmental Protection (Noise) Regulations 1997.  

Sections 50, 51, 62(4), 65 and 74(3) and 75 of the EP Act provide the legislative framework for 
managing noise impacts.  The noise limits cited by the Act are assigned in the Environmental 
Protection (Noise) Regulations 1997 (Noise Regulations) and further guidance exists in EPA Guidance 
Statement No.8 (EPA 2007a).  Regulation 7 of the Noise Regulations requires that noise emitted from 
any premises must comply with assigned noise levels when received at any other premises and must 
be free of the intrusive characteristics of tonality, modulation and impulsiveness.  In addition, the 
noise emissions must not “significantly contribute” to an exceedance of the assigned levels. 

The assigned levels are specified under regulation 8 of the Noise Regulations, according to the type 
of premises receiving the noise.  For noise-sensitive premises, the assigned levels recognise the time 
of day and the presence of commercial and industrial land use zonings and major roads within a 
450 m radius of the receiver.  The Noise Regulations also specify requirements relating to tonality, 
modulation and impulsiveness, and to emissions that may “significantly contribute” to an 
exceedance. 

The “influencing factor” is calculated for each noise-sensitive premises receiving noise. It takes into 
account the amount of industrial and commercial land and the presence of major roads within a 
450m radius around the noise receiver. 
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7.7.3 Environmental Impact Assessment 

The Proposal area  is  zoned  for  industrial purposes  in  the  Shire of Chapman Valley Town Planning 
Scheme No. 1.  A significant industry buffer has been set aside by Landcorp and zoned in the Shire of 
Chapman Valley Town Planning Scheme No. 1 (refer to Figure 4.1).  The nearest residential area is at 
Drummond  Cove  and  Park  Falls,  approximately  6km  south  and  south‐east  of  the  core  Proposal 
activities.  

Noise  will  be  generated  by  operating  plant  and  machinery  during  both  the  construction  and 
operational phases of the Proposal.     Construction activities will occur 24 hours a day, seven days a 
week, and 365 days per year.  Piling is a potential source of vibration impacts; this may be required 
for construction of the car dumper.   

Lloyd  George  Acoustics  (2010a,  refer  to  Appendix  J)  assessment  of  construction  noise  impacts 
assumed  the operation of seven dozers, eight graders and  two  front‐end  loaders and  that piling  is 
required at the car dumper location (pending geotechnical results, but currently considered unlikely). 
It was assumed that the equipment will be distributed between the construction of the stockpiling 
area and the railway as it enters the terrestrial port area.  The modelling results predict that during 
the  construction phase, all exceedences of  the night‐time assigned  level under  the Environmental 
Protection (Noise) Regulations 1997, are contained within the Oakajee Industrial Buffer.  The results 
presented at Figure 7.3, predict  that even assuming pile driving at  the  car dumper and a 24‐hour 
construction operation, the assigned  levels would not be exceeded at any noise sensitive receptor, 
the closest identified as R1 to R5 (being Coronation Beach camp ground and four private residences).   

Noise modelling was undertaken to determine the potential noise  impacts during operations (Lloyd 
George Acoustics (2010b, refer to Appendix K). Potential sources of noise included the car dumper, 
idling  locomotive,  front‐end  loaders,  secondary  crusher,  vibrating  screens,  desalinations  plant 
pumps,  process  water  pumps,  water  treatment  pumps,  stackers,  reclaimer,  product  conveyors, 
drives and transfers and ship loader and drives.  The noise sources determined to be most influential 
are the reclaimers and conveyors.   The model assumed all plant will operate simultaneously which, 
although a worst‐case scenario, is expected to occur on occasions.   

The results presented at Figure 7.4 predicts, assuming a 24‐hour operation, that the assigned  levels 
would not be exceeded at any noise sensitive receptor. 

Although  the noise model predictions  indicate  that  the Proposal  is unlikely  to  impact  the nearest 
sensitive receptors, including Coronation Beach camp ground and residents at Drummonds Cove and 
Buller,  to validate  the model outputs OPR will  implement a noise monitoring program during both 
construction and operational phases of the Proposal.  Should this monitoring identify any issues, OPR 
will take action to reduce noise from its activities to acceptable levels. 

All premises predicted to exceed a noise level of LA10 30 dB are located within the OIE buffer area and 
are owned by  LandCorp.    In  the  event of unacceptable noise  impact  to  these premises,  they will 
either be vacated or, subject to approval by the DEC, will have notification of possible noise impacts 
included in their lease agreements. 

Should piling be required for construction of infrastructure, such as the car dumper, it is expected to 
be the only source of significant vibration during construction.  Piling activities would only occur for 
the limited duration and be limited to daylight hours.  All infrastructure will be designed to meet the 
relevant Australian Standards  for vibration exposure during operations  (Section 7.7.4.2). Given  the 
significant buffer allowed  for  the OIE, and  the distance between  the port operations and  sensitive 
receptors the Proposal is unlikely to impact sensitive receptors as a result of vibration. 
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The most significant source of vibration during the operation phase will be mainly be the result of 
train movements.  However, based on recordings taken in the Pilbara on trains of similar 
characteristics, this is not expected to be an issue beyond 20 m from the tracks. 

7.7.4 Mitigation 

7.7.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
noise and vibration (Table 7-19). 

Table 7-19 – Noise and vibration management objectives, targets and performance indicators 
Management Objective Target Performance Indicators 

Prevent noise and vibration impacts on 
human populations and recreation 
areas during construction.  

No noise or vibration complaints 
attributable to construction and 
operations from nearby residents or 
local recreation areas.  

Community consultation. 
Complaints received and registered. 
Compliance with the Noise 
Regulations, as confirmed by noise 
monitoring. 

7.7.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.7.3, the management 
strategies outlined in Table 7-20 are proposed.  

Table 7-20 – Noise and vibration mitigation and management summary 

Ref Management Strategy Phase Responsibility 

NV1 Noise will be managed using a combination of noise reduction 
methods, and will comply with the Noise Regulations at all times.  
Modelling will be conducted to ensure that the relevant legislation 
can be met, and personnel will be made aware of noise related 
issues during inductions. 

Construction and 
Operation 

Construction 
Manager, 
Operations Manager 

NV2 Consultation with the occupants of affected premises regarding 
key construction activities such as haulage, compacting and pile 
driving will continue throughout construction periods. 

Construction and 
Operation 

Public Relations 
Manager 

NV3 Design of infrastructure to ensure that vibration amplitudes are 
not to exceed the limit for an 8-hour operator exposure at the 
reduced comfort boundary in accordance with AS 2670.  

Design and 
Construction 

Construction 
Manager 

NV4 Implement a noise monitoring program during both construction 
and operational phases of the Proposal to validate the predicted 
outputs of noise modelling completed for the Proposal. 

Construction and 
Operation 

Environment 
Manager 

7.7.5 Predicted Outcome 

No significant impacts relating to noise or vibration from the Proposal is anticipated given the 
significant buffer allowed for the OIE, and the distance between the port operations and sensitive 
receptors. The noise modeling indicates that noise emissions for both construction and operations 
are expected to meet the assigned level criteria as outlined within the Noise Regulations at all noise 
sensitive receptors outside of the OIE. 

Although the noise model predictions indicate no impacts to sensitive receptors, including 
Coronation Beach camp ground and residents at Drummonds Cove and Buller, to validate these 
findings OPR will implement a noise monitoring program during both construction and operational 
phases of the Proposal.  
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7.8 AIR QUALITY 

7.8.1 Overview 

The Proposal area is zoned for industrial purposes, with a significant industry buffer secured by the 
Government and zoned in the Shire of Chapman Valley Town Planning Scheme No. 1.   

The main air quality factor relevant to the Proposal is dust.  The main contributor to ambient dust 
concentrations in the area is likely to be wind erosion from local sand dunes and areas exposed by 
land clearing and pastoral activities. The Geraldton area is known for its windy conditions with wind 
speeds greater than 20 km/h for more than 20% of 3pm observations throughout the year.  In 
summer months winds exceed 20 km/h for more than 30% of 3pm observations. 

Ambient dust levels, particulate matter (PM) with an aerodynamic diameter of 10 microns and 
smaller (PM10), in the region are monitored in Geraldton by the DEC.  Statistics for the 2007/2008 
year are presented in Table 7-21.  These data indicate summer and autumn are the times of year 
when the Geraldton region has its highest dust concentration, at times exceeding the NEPM criteria. 

Table 7-21 – PM10 concentrations at Geraldton DEC monitoring station July 2007 to June 2008 
Statistic PM10 Concentration 

Annual  Summer Autumn Winter Spring 

Maximum 150.7 136.6 150.7 35.8 45.9 

99th Percentile 67.3 103.1 62.3 27.5 45.4 

95th Percentile 45.2 56.4 38.4 23.8 39.4 

90th Percentile 38.4 47.4 32.1 21.0 34.9 

70th Percentile 25.5 38.1 24.0 15.2 25.7 

Average 22.8 32.8 21.9 14.2 22.2 

Days above 50 g/m3 (NEPM criteria) 8 6 2 0 0 

OPR installed a TEOM baseline dust monitor in the OIE in February 2010.  Results of 24hr averages 
for the first 26 days of recording range from a low of 13.4 μg/m3 to a high of 49.6μg/m3, with an 
average of 26.3 μg/m3. 

7.8.2 Key statutory requirements, environmental policy and guidance 

7.8.2.1 EPA Objectives 

The EPA objective for the management of air quality is to ensure that emissions do not adversely 
affect environmental values or the health, welfare and amenity of people and land uses by meeting 
statutory requirements and acceptable standards. 

7.8.2.2 EPA statements and guidelines 

• EPA Guidance Statement No 3 Separation Distances Between Industrial and Sensitive Land 
Uses (EPA, 2005d); 

• EPA Guidance Statement No. 15 Emissions of Oxides of Nitrogen from Gas Turbines (EPA, 
2000); 
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• EPA Guidance Statement No. 18 Prevention of Air Quality Impacts from Land Development 
Sites (EPA, 2000); and 

• EPA Guidance Statement No. 33 Environmental Guidance for Planning and Development (EPA, 
2005b). 

7.8.2.3 Applicable Legislation and Policy 

• Environmental Protection Act 1986; 

• PM10 – National Environmental Protection Council (NEPC, 2007) Standard; 

• Total Suspended Particles (TSP) – Kwinana Environmental Protection Policy (EPA 1992); and 

• Dust deposition – NSW EPA (2005) Standard. 

National Environmental Protection Measure 

In June 1998 a National Environmental Protection Measure (NEPM) for Ambient Air Quality was 
endorsed by the National Environment Protection Council (NEPC).  The desired environmental 
outcome of the NEPM is ambient air quality that allows for the adequate protection of human health 
and well being (NEPC 1998).  The measure included standards for air quality, including for 
particulates as PM10.  In 2003, the NEPM was amended to include advisory reporting standards for 
particles as PM2.5 (NEPC 2003).   

The NEPM standards and goals for particulates are shown in Table 7-22.  

Table 7-22 – PM10 concentrations at Geraldton DEC monitoring station July 2007 to June 2008 
Pollu tan t Averag ing  period Maximum concentra tion Maximum allowable  

exceedences  

Standards and goal for pollutants other than particulates as PM2.5 

Particles as PM10 1 day 50 µg/m3 5 days a year 

Advisory reporting standards and goal for particulates as PM2.5  

Particles as PM2.5 
1 day 25 µg/m3 Goal is to gather sufficient data 

nationally to facilitate a review 
of Advisory Reporting Standards 1 year 8 µg/m3 

Kwinana Environmental Protection Policy 

The purposes of this policy are to: 

• provide for ambient air quality standards and ambient air quality limits for the concentration 
of atmospheric wastes (as total suspended solids, TSP) in the Kwinana air shed; and 

• establish a programme which may be used to control the discharge of atmospheric wastes 
from industrial sources so that those ambient air quality standards and ambient air quality 
limits can respectively be achieved and complied with. 

It is noted that these standards are specific to Kwinana and are not directly applicable to the Oakajee 
Industrial Estate, which represents an entirely different set of circumstances in terms of climate and 
geography.  These criteria have been referenced as surrogate only in this assessment due to the 
absence of site-specific criteria.  Similar standards will need to be developed for the OIE, which take 
into account the local terrain and climatic conditions. 

NSW Dust Deposition Standard 

This is not a standard that is regulated in WA, but the DEC often refer to the standard when assessing 
the impacts of proposals.   
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7.8.3 Environmental Impact Assessment 

7.8.3.1 Dust 

Construction and operational activities including earthworks, vehicle movements and material 
handling have the potential to generate dust.   

The handling of iron ore is expected to generate fugitive dust emissions from sources that include: 
• fixed plant equipment (such as car dumper and lump re-screening plant); 

• conveyor belts; 

• transfer points; 

• stacking and reclaiming operations; 

• wind erosion of stockpile surfaces; 

• stockpile reclaiming ; 

• ship loading;  

• wind erosion of dry dust prone areas; and 

• wheel generated dust. 

Wind speeds in the region are shown to be consistently high throughout most of the year with 
southerly winds consistently greater than 5.7 m/s.  The wind roses also indicate easterly winds often 
exceed 11.1 m/s. Under these conditions, wind erosion will be a high risk for dust emissions. 

The anticipated ambient levels of dust from the implementation of the Proposal have been 
determined using the Victorian EPA’s AUSPLUME (Version 6.0) computer dispersion model.  This 
model is one of the primary air dispersion models used for forecasting contaminant levels arising 
from industrial emissions within Australia.  Dust generating sources are shown in Figure 7.5 and their 
respective emission rates are shown in Table 7-23. 

The following dust controls, proposed by OPR, have been assumed when calculating emission rates: 

• car dumper enclosed with scrubbers; 

• screening plant enclosed with scrubbers; 

• shiploader conveyor shielded with water sprays; 

• water sprays on stackers and reclaimers; 

• variable stacker height (reduced drop height); and 

• water cannons on stockpiles. 

Of the dust emission sources, wind erosion (stockpile and open area) produces the highest emission 
rates, with maximum wind erosion emissions an order of magnitude larger than any other emission 
source.  Wind erosion estimates are based on wind speeds exceeding 7.5 m/s – a value used in 
modelling for other iron ore stockpiles (SKM, 2006). 
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Table 7-23 – Calculated 1-hr PM10 emission rates for the Proposal using 2007/2008 meteorology 

Source 
Maximum 

(g/s) 

99 
Percentile 

(g/s) 

95 
Percentile 

(g/s) 

90 
Percentile 

(g/s) 

70 
Percentile 

(g/s) 

Average 
(g/s) 

Car Dumper 0.12 0.12 0.12 0.12 0.12 0.05 

Transfer Station 1 4.23 2.29 1.40 0.97 0.00 0.22 

Transfer Station 2 4.56 2.20 1.37 0.97 0.00 0.22 
Stacker 1 7.22 3.90 2.39 1.66 0.00 0.38 

Stacker 2 7.78 3.74 2.34 1.66 0.00 0.38 

Reclaimer 11.20 7.44 4.94 3.87 1.81 1.24 

Transfer Station 3 4.05 2.69 1.79 1.40 0.66 0.45 

Lump Rescreening Plant 6.41 5.42 4.50 4.05 0.00 0.97 
Re-screened Fines – 

Transfer Station 4.05 2.53 1.51 1.12 0.00 0.27 

Re-screened Fines - 
Stacker 6.91 4.32 2.57 1.91 0.00 0.46 

Transfer Station 4 4.05 2.69 1.79 1.40 0.66 0.45 

Ship loader 9.05 6.02 3.99 3.13 1.46 1.00 

Vehicles 1.08 1.08 1.08 1.08 0.27 0.40 

Stockpile Erosion 1 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 2 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 3 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 4 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 5 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 6 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 7 74.13 27.43 8.85 3.09 0.00 1.40 

Stockpile Erosion 8 74.13 27.43 8.85 3.09 0.00 1.40 

Conveyor 1A 1.93 0.51 0.17 0.08 0.00 0.03 

Conveyor 1B 1.93 0.51 0.17 0.08 0.00 0.03 

Conveyor 2A 0.04 0.02 0.01 0.00 0.00 0.00 

Conveyor 2B 0.04 0.02 0.01 0.00 0.00 0.00 

A summary of PM10 emission rates for each source identified, based on the July 2007 / June 2008 
meteorological data is provided in Table 7-23.  TSP emission rates are estimated by multiplying the 
PM10 emission rate by 2.86.  This value has been established from validation studies of the iron ore 
export facilities in Port Hedland by comparing measurements made on PM10 and TSP HiVol samplers 
on-site (SKM, 2006). 
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NEPM and Kwinana Environmental Protection Policy ambient standards are determined by summing 
background and estimated Proposal dust concentrations.  Current background levels have been 
shown to exceed the NEPM PM10 criteria at times (refer to Section 7.8.1).  To take into account 
background concentrations, the 70th percentile of the 24-hour averaged background data was added 
as a blanket value to model predictions as recommended by the Victorian EPA.  This allows an 
appropriate display of impacts, while maintaining a reasonable degree of conservatism in the applied 
background concentrations. 

PM10 and TSP concentrations and dust deposition were estimated at a range of receptors and the 
results are presented in Figure 7.6, Figure 7.7 and Figure 7.8 respectively, against the following 
criteria: 

NEPM 

• 50 µg/m3 for PM10 as a maximum 24-hour average not to be exceeded on more than 5 days per 
year at residential and rural receptors (based on NEPM PM10 Standard) as determined at 
sensitive receptors (e.g. dwellings and public recreation areas); 

Kwinana EPP standards 

• 90 µg/m3 (24-hour average) and 150 µg/m3 (24-hour average never to be exceeded) for TSP at 
residential and rural receptors outside the buffer zone (based on Kwinana EPP Area C Standard); 
and 

Dust fallout standard 

• 2 g/m2/month maximum increase in total dust deposition (based on NSW EPA Dust Deposition 
Standard) as determined at all receptor locations.  

As a result of the operation of the Proposal, the NEPM standard is expected to be exceeded on only 
one additional day per year at the northern boundary of the OIE and at Coronation Beach where it is 
currently predicted to be exceeded on 8 days per year.  Predicted PM10 values are shown in Figure 
7.6. 

The predicted TSP impact from the Proposal is plotted in Figure 7.7.  There is no exceedance of the 
EPP Area C criterion predicted, which relates to locations outside of the OIE. 

The dust deposition contour plot is displayed in Figure 7.8 and shows no exceedance of the specified 
criteria outside the industrial estate.  Deposition levels outside the buffer zone are predicted to be an 
order of magnitude lower than criteria levels. 

Further information is provided in Appendix L (SKM, 2010a).   

7.8.3.2 Other air emissions 

Greenhouse gas emissions are considered in Section 7.11. 

Other air emissions could be generated from site plant, of most significance being the proposed 
30MW power plant. 

As discussed in Section 4.2.4.6 the source of power has not yet been determined.  A 30MW gas–fired 
power station, with a 2MW backup diesel generator, has been assumed for assessment purposes, 
with the emission parameters outlined in Table 7-24. 
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Table 7-24 – Emission parameters assumed compared to available guidelines 

Parameters 
SGT-700  
(30 MW Gas) 

CAT3516B  
(2 MW Diesel)1 

WA EPA (2000) 
Guidance Levels 

NSW Regulatory 
Emission Limits 

Generators required 1 1 - - 
Stack height (m) 11 3 - - 
Stack radius (m) 2 0.2 - - 
Exhaust rate (m3/s) 94,000 g/s 8.127 m3/s - - 

NOX @15%O2 dry  15 ppm (10 
mg/m3) 1813.3 mg/m3 34 ppm 500 mg/m3 (as 

NO2 equivalent) 

VOC @15%O2 dry  N/A 48.7 mg/m3   40 mg/m3 

PM @15%O2 dry  N/A 42.3 mg/m3   50 mg/m3 

Exit velocity 17.2 m/s 62.6 m/s     
Exit temp 528 °C 511.1 °C     
Note 1: It is noted that modelling has used an ‘off-the-shelf’ unit for conservative emission parameters as a specific diesel 
generator design has not yet been selected. It is expected the generator installed will have emissions as low as practicable 
and reasonable, given its expected infrequent usage as a back-up unit.  

The Air Pollution Model (TAPM) was used to predict ground level concentrations from power station 
emissions.  

The key atmospheric contaminants addressed were oxides of nitrogen (NOX) and sulfur dioxide (SO2) 
arising from combustion processes at the station. Particulate matter (PM) from diesel combustion 
was not addressed as a screening model undertaken by SKM (2010b) identified negligible ground 
level concentrations were expected from the 2MW diesel generator. 

The predicted ground level concentrations of NOX, NO2 and SOX were compared with the NEPM 
Guideline and the World Health Organisation (WHO) Air quality guidelines for Europe, 2nd edition 
(WHO 2000). The predicted maximum impacts of NO2 and SO2 are presented Table 7-25 and 
compared against their respective criteria. 

Table 7-25  – Predicted pollutant concentrations compared to assessment criteria 
Pollutant and 
Agency 

Averaging 
Period 

Criteria Level 
(ppb) 

Maximum on 
Grid (ppb) 

Percentage of 
guideline (%) 

Location 

Health Criteria 
NO2 NEPM  1-hour 120 14.05 12 730m south of 

power station 
Annual 30 1.21 4 240m north-west of 

power station 
SO2 NEPM 1-hour 200 0.93 <1 300m south-west of 

power station 
24-hour 80 0.36 <1 730m south of 

power station 
Annual 20 0.08 <1 240m north-west of 

power station 
Vegetation Criteria 
NOx WHO 24-hour 39.9 5.46 14 730m south of 

power station 
NOx WHO Annual 15.9 1.21 8 240m north-west of 

power station 
SO2 WHO Annual 3.8 0.08 2 240m north-west of 

power station 

The model results show no exceedences of any criteria were predicted at any location in the model 
grid for the 30MW gas power plant scenario. 

SO2 model predictions show negligible emissions (that is, no more than 2% of the respective criteria).  
NO2 model predictions are presented in Figure 7.9 and Figure 7.11.
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7.8.4 Mitigation 

7.8.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
air quality (Table 7-26). 

Table 7-26 – Air quality management objectives, targets and performance indicators  

OPR Management Objective Target Performance Indicators 

Prevent dust impacts on 
human population, 
recreation areas, and 
surrounding habitats during 
operation. 

No dust complaints attributable to the operation 
of the Proposal from nearby residents or local 
recreational areas that exceed the PM10, TSP and 
depositional targets as outlined in NEPM and 
Kwinana EPP.  
No visible dust crossing project boundaries.  
Compliance with the management measures 
recommended in the Air Quality and Dust 
Management Plan. 
Dust events reported by OPR and operation 
personnel. 

Boundary dust monitoring. 
Complaints received and registered. 
Meet PM10 and TSP targets. 
Incident notification to the DEC. 

Minimise the impact of dust 
from ore transport and 
handling. 

Correct dust extinction moisture at stockpiles 
and shiploading. 

Contracts with ore companies. 
Ore moisture content monitoring on 
departure from rail loop (refer to OPR 
Rail Air Quality and Dust Management 
Plan) and arrival at the Port. 

Minimise fugitive emissions 
from operation activities. 

No dust complaints attributable to:  

• stacking and reclaiming; 

• shiploading; 

• stockpile wind erosion; 

• conveyor line; 

• transfer station; and 

• lump rescreening plant. 

Dust control measures implemented. 
Dust control equipment operating to 
specifications and are appropriately 
maintained. 
Incident reporting. 

7.8.4.2 Key Management Strategies 

OPR will implement an adaptive management approach to controlling dust emissions for its facilities.  
OPR is undertaking product testing and collecting magnetite emissions data which will refine 
modelling of dust emissions from the Proposal.  This modelling will provide further guidance to 
improving OPR’s handling and transport of ore such that dust emissions are minimised. 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.8.3, the management 
strategies outlined in Table 7-27 are proposed.   

The Management Strategies in Table 7-27 have been incorporated into a draft Air Quality and Dust 
Management Plan (refer to Appendix N). 
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Table 7-27 – Air quality mitigation and management summary 

Ref Management Strategy Phase Responsibility 

AQ1 Perform visual dust monitoring of construction and operations areas to 
ensure that fugitive emissions meet required standards.  Dust emissions 
controls are implemented that include: 

• progressive and staged clearing of vegetation to limit the number of 
open areas; 

• restrict vehicle movements to designated access tracks, where 
practicable; 

• revegetate cleared areas no longer being used; 

• treat road surfaces; 

• utilise water sprays; 

• use chemical polymers to stabilise surfaces; 

• set and enforce vehicle speed limits; 

• incident reporting and rectification system; and 

• continuous improvement. 
Additional operational controls include: 

• Design to incorporate physical dust containment measures such as 
conveyor skirting; 

• Dust extraction systems; 

• Enclosing dumper; 

• Plant hygiene programs; and 

• Fixed plant equipment hygiene including in design etc. 

Construction 
and Operation 

Construction 
Manager, 
Operations 
Manager 

AQ2 Control occupational dust levels in accordance with the requirements of 
the Mines Safety and Inspection Regulations 1995 and Occupational Health 
and Safety Act 1984. 

Construction 
and Operation 

Construction 
Manager, 
Operations 
Manager 

AQ3 Prepare and implement an Air Quality Management Plan that includes 
objectives, targets, and detailed management actions to minimise dust 
emissions at source, monitoring, incident management, and contingency 
measures. 

Construction 
and Operation 

Environment 
Manager, 
Construction 
Manager, 
Operations 
Manager 

AQ4 Include designated product moisture content limits in contracts for ore 
being delivered to levels appropriate for dust management and maintain 
product moisture at or above Dust Extinction Moisture (DEM) levels in 
stockpiles and throughout handling processes. 

Operation Operations 
Manager 

AQ5 Dust monitoring to provide real time feedback, and ensure controls are 
implemented prior to dust becoming an issue. 

Operation Environment 
Manager 

AQ6 Fugitive emissions from stacking and reclaiming are to be controlled by 
measures that include: 

• minimising drop height; 

• luffing & slewing stackers; 

• minimisation of dead stockpile surface area; 

• contract specifications and management system to provide incoming 
ore at correct DEM; 

• incident reporting and follow up system; and 

• continuous improvement. 

Operation Project Engineer, 
Operations 
Manager 

AQ7 Fugitive emissions from shiploading are to be controlled by measures that 
include: 

Design, 
Operation 

Project Engineer, 
Operations 
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Ref Management Strategy Phase Responsibility 

• minimise drop height; 

• all outgoing ore at correct DEM; 

• dust monitoring to provide real time feedback and when dust levels 
are too high implement dust abatement strategies (reduce loading 
rate, additional water sprays, etc); and 

• enclosing transfer points. 

Manager 

AQ8 Fugitive emissions from stockpile wind erosion are to be controlled by 
measures that include: 

• stockyard water cannons; 

• use of chemical polymers (or other appropriate sealants) on selected 
stockpiles; 

• dust monitoring to provide real time feedback and when dust levels 
are too high implement dust abatement strategies (additional water 
cannons, water trucks); 

• cleanup of spillage; 

• avoidance or minimisation of dead stockpile; and 

• conveyor belt cleaning systems. 

Design, 
Operation 

Project Engineer, 
Operations 
Manager 

AQ9 Wind break plates (shields) installed at regular intervals along conveyor 
line. 

Design, 
Operation 

Project Engineer 

AQ10 Design and operate transfer stations so that fugitive emissions are 
controlled by the application of the following control measures: 

• water application; 

• air extraction (wet or dry scrubbers); 

• positive or negative pressure; 

• baghouse or fogging system; 

• full enclosure; and 

• incident reporting and follow up system. 

Design and 
Operation 

Project Engineer 

AQ11 Undertake product testing and collect magnetite emission data for the 
purpose of refining dust emission modeling.  Depending on outputs, 
review dust management systems as required. 

Design, 
Construction 

Project Engineer 

7.8.5 Predicted Outcome 

Existing dust levels at the Oakajee site are relatively high with recorded background levels shown to 
exceed the NEPM PM10 standard eight times between July 2007 and June 2008.  

Dust emissions were modelled using meteorology from the same period, and predicts that as a result 
of the operation of the Proposal, the NEPM standard is expected to be exceeded on only one 
additional day per year at the northern boundary of the OIE and at Coronation Beach.   

There is no exceedance of the Kwinana EPP Area C criterion predicted, which relates to locations 
outside of the OIE. 

OPR will further refine its understanding of dust emissions from the Proposal by conducting further 
product testing and by collecting magnetite emission data.  The information will prove useful to 
improving the model, however, the current model is expected to contain sufficient data for the PER 
assessment.  Further improvements to the model will occur as part of the licence application process 
under Part V of the EP Act. 

Emissions to atmosphere from the power station are unlikely to result in ground level concentrations 
of NOx or SO2 exceeding 14% of any recognized standard.  



 
OPR Terrestrial Port Development 

  Public Environmental Review 

 197 

7.9 SOIL QUALITY / ACID SULFATE SOILS 

7.9.1 Overview 

As described in Section 5.2.6, the Proposal lies on the coastal belt of limestone and sand dunes which 
have developed along the coast north and south of Geraldton.  The coastal limestone belt forms hills 
up to 130 m high and extends up to 8 km inland.   

The overlying podsolides sand may contain some acidity; however the underlying limestone and 
dune sands have a neutralizing capacity, therefore, the site has low potential for acid sulfate soils. 

A maximum of 365 ha of ground is to be disturbed for the Proposal.  Topsoil will be stockpiled as 
construction progresses. 

7.9.2 Key statutory requirements, environmental policy and guidance 

7.9.2.1 EPA Objectives 

The EPA objectives for the management of soil quality are: 
•  to ensure that emissions do not adversely affect environment values or the health, welfare 

and amenity of people and land uses by meeting statutory requirements and acceptable 
standards; and 

• To maintain the integrity, ecological functions and environmental values of the soil and 
landform. 

7.9.2.2 EPA statements and guidelines 

• EPA Guidance Statement No. 4: Rehabilitation of Terrestrial Ecosystems; 

• EPA Position Statement No. 8: Environmental Protection in Natural Resource Management; 
and 

• EPA Guidance Statement No. 33: Environmental Guidance for Planning and Development (EPA, 
2005b). 

EPA Guidance Statement No. 4 

EPA Guidance Statement No. 6, “Rehabilitation of Terrestrial Ecosystems” (EPA 2006), recognises that 
a key aim of rehabilitation is to ensure the long-term stability of soils, landforms, and hydrology 
required for the sustainability of sites.  When discussing abiotic factors, the Guidance Statement 
describes the maintenance of soil properties as being a key aspect of rehabilitation to ensure 
vegetation establishment and resistance to erosion.  It also states that effective topsoil and subsoil 
management is essential to ensure adequate plant growth and normal root distribution patterns.   

EPA Position Statement No. 8 

EPA Position Statement No. 8, “Environmental Protection in Natural Resource Management” (EPA 
2005e), outlines the EPA’s role in NRM with respect to evaluating environmental performance.  The 
EPA has been given the task of environmental performance evaluation of NRM agencies by 
Government.  This task will link closely with WA’s State of the Environment Reporting Program. 

EPA Guidance Statement No. 33 

This Guidance Statement provides guidance on land use planning and development processes to 
achieve environmentally sound outcomes.  Part D of the Guidance statement (‘Social surrounds’) 
provides advice in relation to visual amenity.  Criteria relevant to the Proposal are as follows: 
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• retain natural landforms and vegetation in visually prominent places, as well as other parts of a 
site, in order to maintain local landscape character; 

• avoid locating development where it would be visually obtrusive; 

• adopt appropriate building design; 

• rehabilitate disturbed natural areas; and 

• carry out landscaping works to meet completion criteria.    

7.9.2.3 Applicable Legislation and Policy 

The following policy and guidelines are also relevant to soil as an environmental factor: 
• Landform Design for Rehabilitation (Environment Australia, 1998); 

• Identification and Investigation of Acid Sulphate Soils (DEC, 2004); 

• General Guidance on Managing Acid Sulphate Soils (DEC, 2003); and 

• Acid Sulphate Soils Planning Bulletin No. 64 (WAPC, 2004). 

Planning Bulletin No. 64 

The Western Australian Planning Commission Planning Bulletin No. 64, “Acid Sulphate Soils” (WAPC 
2003b), provides advice on matters that should be taken into account in the development of lands 
that contain acid sulphate soils (ASS).  The Bulletin provides planning guidelines for ASS and refers 
proponents to the Acid Sulphate Soils Guidelines Series, prepared by the Department of Environment 
(now DEC), which assist developers and individuals to manage development in areas where ASS may, 
or will be affected.   

Identification and Investigation of Acid Sulphate Soils (DEC, 2004) 

The purpose of this guideline is to provide practical guidance in relation to the minimum level of 
investigation required to: 

• identify the presence or the absence of ASS in areas likely to be disturbed by a proposed 
development; and if present; and 

• define the nature and extent of ASS and the amount of existing and potential acidity in order 
to determine appropriate management measures. 

General Guidance on Managing Acid Sulphate Soils (DEC, 2003) 

This guidance provides an introduction to the subject of ASS and general direction to local 
government, State agencies, organisations and individuals involved with managing development and 
carrying out works in areas where ASS are present. It leads the reader to sources of information and 
provides a framework for decision-making associated with managing development proposals and 
ground disturbing activities in ASS risk areas. The document also serves to increase public awareness 
of ASS as an issue of environmental importance, with economic and social implications, and to 
provide an overview of ASS in Western Australia. 

7.9.3 Environmental Impact Assessment 

A maximum of 365 ha of ground is to be disturbed for the Proposal.  Topsoil will be stockpiled as 
construction progresses. 

Acid Sulphate Soil (ASS) risk mapping (WAPC, 2009) identifies the site as having generally no known 
risk of ASS within 3m of the natural surface soil, with the exception of the Oakajee and Buller Rivers 
where the rating is high to moderate.  Apart from the northern access road, the Proposal proposes 
no infrastructure within close proximity to these watercourses. 
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The Proposal does not require dewatering, groundwater abstraction or significant excavation below 
the groundwater table.  Also the underlying limestone and dune sands have a neutralising capacity 
which means that in terms of ASS the Proposal area may be regarded as low risk.  On the basis of this 
information the Proposal is considered unlikely to disturb ASS.  Nevertheless, OPR will prepare an 
ASS Management Plan initially to test for this material and then manage it in the instance it is 
recorded onsite. 

As a result of landscape and landform changes, the following other impacts could result: 

• Increased soil erosion, alteration; 

• Changes in soil chemistry, including very low potential for generation of Acid Sulphate Soils 
(ASS); and 

• Alteration of soil structure and contamination from hydrocarbons or chemicals. 

7.9.4 Mitigation 

7.9.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
soil quality (Table 7-28). 

Table 7-28 – Soil quality management objectives, targets and performance indicators 

Management Objective Target Performance Indicators 

Manage and minimise the disturbance 
of Possible Acid Sulphate Soils (PASS) 
and/or Actual Acid Sulphate Soils 
(AASS). 

Avoid known PASS / AASS where 
possible. 
No contamination of soils, surface or 
groundwater with acidity and/or heavy 
metals. 

Soil testing. 
Compliance with ASSMP. 

7.9.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.9.3, the management 
strategies outlined in Table 7-29 are proposed.   

Table 7-29 – Soil quality mitigation and management summary 
Ref Management Strategy Phase Responsibility 

SQ1 Prepare and implement an Acid Sulphate Soils Management plan to manage 
construction activities in areas of known or suspected acid sulphate soils.  

Construction Environment 
Manager, 

Construction 
Manager 

SQ2 
(as 
per 
GW1 
& 
SH4) 

Hydrocarbon and chemical handling, storage and spill response will occur in 
accordance with Dangerous Goods Licences and Australian Standards.  

Design, 
Construction 

and Operation 

Environment 
Manager, Safety 

Manager 

SQ3 
(as 
per 
GW2 
& 
SH5) 

Prepare and implement a Hazardous Materials and Contamination 
Management Plan to document in detail how chemicals, hydrocarbons and 
hazardous goods or waste will be managed. Control measures will include: 
• Storage compliant with AS 1940 and located away from watercourses; 
• Material Safety Data Sheets (MSDS) will be available for all chemicals 

used on site; 
• Handling, use and storage of chemicals will be compliant with the 

relevant MSDS; 
• Adequate fire control and spill response equipment will be available 

within work areas; 
• Any hazardous materials required on site will be approved for use by the 

responsible manager prior to being transported to site; 
• All licences required for storage or handling of hazardous materials will 

Construction 
and Operation 

Safety Manager, 
Construction 

Manager, 
Operations 
Manager 
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Ref Management Strategy Phase Responsibility 
be obtained, held on site and made available to all personnel; 

• Hazardous waste will be removed from site by a licensed contractor for 
disposal in an approved facility in accordance with controlled waste 
regulations; 

• Contractors handling or using hazardous materials will be required to be 
trained, to comply with applicable legislation and carry appropriate spill 
containment equipment;  

• Used hazardous material containers will be labelled and stored 
appropriately for future use or disposal;  

• Any fuel, oily waste storage, diesel generators and re-fuelling facilities 
will be constructed and regularly inspected to ensure compliance with all 
regulatory requirements; 

• A well drained wash down pad will be utilized for vehicles and 
equipment. An oil water separation system will be utilised to maintain 
water quality of any water emissions; and 

• Remediate any contaminated sites in accordance with legal 
requirements. 

 See also Section 8.2.2: Rehabilitation and Closure   

7.9.5 Predicted Outcome 

The potential for acid soil generation for the Proposal is low.  Nevertheless OPR consider that, the 
application of the above controls will ensure the EPA objective for this factor can be met.   OPR will 
meet statutory requirements and acceptable standards for soil, and will manage hazardous materials 
and emissions in order to maintain the integrity, ecological functions and environmental values of 
the soil. 
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7.10 WASTE 

7.10.1 Overview 

No significant wastes are generated on site at present, and no waste facilities exist on the site. 

7.10.2 Key statutory requirements, environmental policy and guidance 

7.10.2.1 EPA Objectives 

The EPA objective for waste management is to ensure that project wastes do not adversely affect 
environmental values or the health, welfare and amenity of people and land uses by meeting 
statutory requirements and acceptable standards.  

7.10.2.2 EPA statements and guidelines 

EPA Guidance No. 33 Environmental Guidance for Planning and Development (EPA, 2005b). 

7.10.2.3 Applicable Legislation and Policy 

• Environmental Protection Act 1986; 

• Environmental Protection (Controlled Wastes) Regulation 2004; 

• Contaminated Sites Act 2003; 

• Dangerous Goods Safety Act 2004; 

• Dangerous Goods Safety (Road and Rail Transport of Non-explosives) Regulations 2007; and 

• Waste Avoidance and Resource Recovery Act 2007. 

Other applicable standards and guidelines include: 
• Water Quality Protection Guidelines No. 10 Mining and Mineral Processing Above-Ground Fuel 

and Chemical Storage (Department of Water, 2000); 

• Australian Standard 1940-2004 : The storage and handling of flammable and combustible 
liquids; 

• Guidance Note S301, Storage of Dangerous Goods Licensing and Exemptions (DoIR, 2004); 

• Australian Code for the Transport of Dangerous Goods by Road and Rail (National Road 
Transport Commission and ACTDG, 2005); 

• Used Tyre Strategy for Western Australia, Waste Management Board, 2005; and 

• Health Treatment of Sewage and Disposal of Effluent and Liquid Waste Regulations (DoH, 
1974). 

The Australian Quarantine and Inspection Service (AQIS) is responsible for the quarantine clearance 
of vessels (including aircraft) arriving in Australia.  The waste removed from these vessels is subject 
to quarantine control either through direct AQIS supervision or by AQIS approved operators.  The 
management of waste is subject to specific sections of the Quarantine Act 1908 and Quarantine 
Regulations 2000.  The Proposal will supply facilities for AQIS to undertake this role, however, will 
not be responsible for managing quarantine wastes. 

7.10.3 Environmental Impact Assessment 

Construction and operation activities associated with the Proposal will generate waste materials and 
require the transport, storage and handling of hydrocarbons and chemicals. The construction and 
operation of the Proposal will generate the following types of wastes: 
• general domestic and office refuse;  



 
OPR Terrestrial Port Development 

  Public Environmental Review 

 202 

• biological wastes (e.g. sewage); 

• hazardous wastes (e.g. oils, grease, lubricants); 

• industrial wastes (e.g. tyres, packaging, infrastructure and machinery components); 

• quarantine waste; and 

• hyper-saline waste water from the desalination plant (refer to Section 7.6.3). 

The Proposal does not involve the storage or handling of large volumes of hazardous wastes.  Waste 
production during both the construction and operational phases will be no different to similar 
construction sites and operational port facilities located elsewhere in WA.   

Compliance with legislative requirements relating to waste management will ensure that no 
significant adverse impacts are experienced as a result of waste produced by the Proposal.  The 
relatively small volumes of controlled and hazardous wastes (mainly hydrocarbons) will be managed 
and transported in accordance with the Dangerous Goods Safety Act 2004 and the Environmental 
Protection (Controlled Wastes) Regulation 2004. 

In relation to quarantine wastes, OPR will implement controls to ensure that it complies with the 
Quarantine Act 1908 and Quarantine Regulations 2000.  Quarantine waste production at the Oakajee 
Port is not considered to be substantial and will be similar to waste streams at other iron ore export 
ports within Western Australia.  It is also noted that OPR will be required to comply with the 
conditions of Statement 469 for the approved port, which also addresses wastes including 
quarantine wastes. 

Putrescible and construction wastes that are not recycled will be disposed of at an appropriately 
licenced (Part IV EP act and Health Act) facility within the local Geraldton region.   

OPR’s waste stream will not be substantially different to other iron ore export facilities within WA.  
OPR will ensure that its management of waste complies with legislative requirements.  OPR will also 
seek to reduce and minimise its waste production via the implementation of a Waste Management 
Plan that will be based on the hierarchy of waste minimisation.  On this basis it is considered that 
significant impacts on the environment from waste production will be avoided. 

7.10.4 Mitigation  

7.10.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
waste (Table 7-30). 

Table 7-30 – Waste management objectives, targets and performance indicators  

Management Objective Target Performance Indicators 

To ensure that the Proposal wastes do 
not adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements and 
acceptable standards.  

Reduce, reuse and recycle wastes 
where appropriate. 
No significant impact to the 
environment from waste streams. 

Compliance with the waste 
management hierarchy.  
Appropriate waste facilities provided. 
Waste stream and volume monitoring. 

7.10.4.2 Key Management Measures 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.10.3, the strategies 
outlined in Table 7-31 are proposed.   

Provision will be made for containment of any potentially contaminated run-off, with water 
separated out and contaminates disposed to a licensed facility on an as-needs basis. 
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Table 7-31 – Waste mitigation and management summary 

Ref Management Strategy Phase Responsibility 

WM1 Prepare and implement a Waste Management Plan based on the 
hierarchy of waste minimisation: 
1. Waste avoidance/reduction. 
2. Reuse, recycling and reclamation. 
3. Waste treatment. 
4. Waste disposal.   
The plan will include the following actions: 

• Prior to construction and prior to operation waste audits will 
be conducted to: 
    - Identify waste streams; 
    - Quantify and characterise the waste types; 
    - Establish how each waste stream is generated; and 
    - Identify options to minimise each of the waste streams; 

• Ensure that litter is minimised, and waste disposal, storage or 
transport occurs in accordance with relevant waste legislation 
and guidelines; 

• Appropriate containers (vermin-proof) will be provided for 
putrescible waste and these wastes will be disposed of at a 
licensed facility; 

• Appropriate facilities will be provided for waste materials, 
with separate areas for recyclable materials (where services 
available).  Facilities will be secure and clearly labelled for the 
various waste streams; and 

• Conduct a waste management audit every three years. 

Construction and 
Operation 

Environment 
Manager, 

Construction 
Manager, 

Operations Manager 

WM2  Prepare and implement a Hazardous Materials and Contamination 
Management Plan as outlined in management strategies GW2, SH5 
& SQ3.  This will include the following strategies relating to 
hazardous wastes: 

• Storage compliant with AS 1940 and located away from 
watercourses 

• Hazardous waste will be removed from site by a licensed 
contractor for disposal in an approved facility in 
accordance with controlled waste regulations 

• Contractors handling or using hazardous materials will be 
required to be trained, to comply with applicable 
legislation and carry appropriate spill containment 
equipment  

• Used hazardous material containers will be labelled and 
stored appropriately for future use or disposal  

• A well drained wash down pad will be utilized for vehicles 
and equipment. An oil water separation system will be 
utilised to maintain water quality of any water emissions 

Construction and 
Operation 

Safety Manager, 
Construction 

Manager, 
Operations Manager 

7.10.5 Predicted Outcome 

OPR’s waste stream will not be substantially different to other iron ore export facilities within WA.   
The quantities of waste expected to be generated are not significant.  Application of industry best 
practice preventative controls such as risk assessment and the application of storage and handling 
standards, incident reporting and remedial capacity are expected to reduce contamination risks to 
the environment to a level that is insignificant.  Current legislative controls are expected to ensure 
that waste and hazardous materials are managed to avoid significant impacts to the environment.     

OPR will also seek to reduce and minimise its waste production via the implementation of a Waste 
Management Plan that will be based on the hierarchy of waste minimisation.  The Waste 
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Management Plan will be developed to meet statutory requirements and standards, and will be 
implemented to minimize the risk of wastes adversely affecting environmental values or the health, 
welfare and amenity of people and land uses. On this basis, it is considered that significant impacts 
on the environment from waste production will be avoided. 
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7.11 GREENHOUSE GAS EMISSIONS 

7.11.1 Overview 

No industrial greenhouse gases (GHGs) are generated on site at present. 

7.11.2 Key statutory requirements, environmental policy and guidance 

7.11.2.1 EPA Objectives 

The EPA objective for management of GHGs are to minimise emissions to levels as low as practicable 
on an ongoing basis and consider offsets to further reduce cumulative emissions. 

7.11.2.2 EPA statements and guidelines 

• EPA Position Statement No. 6 Towards Sustainability (EPA, 2004); 

• Guidance Statement No. 12 Guidance Statement for Minimising Greenhouse Gas Emissions 
(EPA, 2002); 

• Guidance Statement No. 18 Prevention of Air Quality Impacts from Land Development Sites 
(EPA, 2000); and 

• Guidance Statement No. 33 Environmental Guidance for Planning and Development (EPA, 
2005b). 

7.11.2.3 Applicable Legislation and Policy 

Environmental Protection Act 1986 

Other applicable standards and guidelines include: 

• Australian Methodology for the Estimation of Greenhouse Gas Emissions and Sinks 2002 Series 
(DEH, 2006); and 

• National Environmental Protection Measure for Ambient Air Quality (NEPM, 1998) 

Federal legislation/policies 

The National Greenhouse Strategy (NGS) was released by the Australian Greenhouse Office (AGO) in 
1998, and was prepared by the Commonwealth Government, State and Territory Governments.  It 
sets out to provide the strategic framework for effective greenhouse response and for meeting 
current and future international commitments (AGO 1998).  The NGS commits Australia to actively 
contribute to the global effort to stabilise greenhouse gas concentrations in the atmosphere.   

The Greenhouse Challenge Program was established by the Federal Government in 1995, and is a 
voluntary program between government and industry to abate greenhouse emissions.  In 2004, 
following a review of the Greenhouse Challenge Program, the Federal Government launched the 
Greenhouse Challenge Plus program.  This program builds on the success of the original program and 
incorporates two industry focussed measures (Generator Efficiency Standards and Greenhouse 
Friendly initiative), and changes in the Federal Government’s energy policy ‘Securing Australia’s 
Energy Future’.   

In 2004 the Federal Government released its new energy policy ‘Securing Australia’s Energy Future’.  
This policy recognised the importance of effective management of greenhouse gases by major 
energy users and indicated that the Greenhouse Challenge is to become a ‘single entry point’ for 
business reporting on greenhouse and energy.  

The Kyoto Protocol is an international treaty designed to limit global greenhouse gas emissions.  The 
agreement was reached in 1997 in Kyoto, Japan, and establishes individual quantified emissions 
limitations or reduction commitments (emissions targets) for each developed country based on 1990 
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emissions,  for  the  commitment period of 2008  to 2012.   Australia has  committed  to meeting  the 
target  agreed  at  Kyoto  of  limiting  greenhouse  gas  emissions  to  108%  of  1990  levels  for  the 
commitment period.  

The  National  Greenhouse  and  Energy  Reporting  Act  2007  (Cth)  (NGER  Act)  establishes  a  single, 
national  system  for  reporting  greenhouse  gas  emissions,  abatement  actions,  and  energy 
consumption  and  production  by  corporations.    The  NGER  Act  also  lays  the  foundation  for  the 
Australian Emissions Trading System (ETS).  As from 1 July 2008 it will be mandatory for corporations 
emitting  above  125,000 tonnes  carbon  dioxide  equivalents  per  annum  (t  CO2‐e  per  annum),  or 
25,000 t CO2‐e per annum for a facility, to register and report annually under the NGER Act. 

State legislation/policies 

Carbon rights legislation was passed by the Western Australian Parliament in 2003.  The purpose of 
the Bill is to provide for the registration on land titles and a ‘carbon right’ and accompanying ‘carbon 
covenant’.  The Bill will give certainty to those wanting to trade in carbon rights and gain the credits 
or emission offsets which arise from sequestration. 

The  Western  Australia  Greenhouse  Strategy  was  released  in  2004  and  sets  out  the  State 
government’s response to climate change.   The State recognises the weaknesses and  limitations of 
the  Kyoto  Protocol,  but  believes  the  Protocol  represents  an  essential  step  towards  dealing with 
climate change.  Key components of the Strategy include government leadership, reducing emissions, 
local government and community involvement, and national and international representation. 

7.11.3 Environmental Impact Assessment 

The  Proposal  will  generate  GHG  emissions  through  the  construction  (including  via  clearing  of 
remnant vegetation) and operational phases (mainly from the proposed power plant).   

An assessment of GHG emissions was conducted by SKM  (2010b,  refer  to Appendix M), using  the 
National  Greenhouse  Accounts  (NGA)  Factors  (DCC,  2009)  reference  manual  prepared  by  the 
Department of Climate Change (DCC). The assessment only considers the GHG emissions associated 
with land clearing and power generation. 

GHG  emissions  due  to  land  clearing  were  calculated  using  the  DCC  FullCAM  Modelling  tool.  
Approximately 220 ha of native vegetation and 90ha of pastoral  lands will be cleared to  implement 
the Proposal.  It is estimated that a maximum of 42.61 tonnes of carbon per hectare (tC/ha) is stored 
within the native vegetation, and zero to 2.83tC/ha (assumed 1.29tC/ha) in the pastoral vegetation, 
of the Study Area, as detailed in Table 7‐32. Calculations reveal that total emissions from vegetation 
clearing will be in the order of 34,830 tonnes CO2‐e. 

Greenhouse  gas  emissions  from  vegetation  clearing  will  only  occur  in  the  initial  stages  of 
construction  and  are  considered  a  one‐off  emission,  in  comparison  to  fuel  consumption which  is 
ongoing. 

Table 7‐32 – Estimation of construction GHG emissions from the clearing of vegetation 

Source   Clearing Area (ha)  Average tonnes 
carbon per ha 
(FullCAM)1 

Emission Factor 
(tonnes CO2‐e per 
tonne of carbon 
cleared)2 

Total emissions 
(kilotonnes CO2‐e) 

Land Clearing local 
native species 

220   42.61  3.67  34.40 

Land Clearing Crops  90  1.29  3.67  0.43 
Note: 
1. Carbon contained in soil and existing debris has not been included. 
2. Source: Snowdon et al (2000) 



 
OPR Terrestrial Port Development 

  Public Environmental Review 

 207 

The power supply to the port facilities is yet to be confirmed, with two options currently being 
considered.  These are: 
• supply by Western Power from the South West Integrated System (SWIS); or 

• a 30MW gas turbine power station with a 2MW diesel generator backup.  

Although the gas generation is OPR’s least preferred option, this is used in the following calculations 
in order to present the most conservative scenario for greenhouse emissions. 

The power demand for the Proposal is estimated to be 30MW.  Each gas generator runs at a heat 
rate of 9.882 GJ/MWh (100% load). To maintain a conservative estimate of GHG emission it has been 
assumed that the power rating of the station is maintained at a 30MW output at all times. 
Calculations based on the NGA emission factors for the consumption of gas (Table 7-33) result in an 
estimate of approximately 133,300 tonnes CO2-e per annum emissions from the proposed power 
station. 

Table 7-33 – Emission factors for the consumption of combustibles 

Fuel combusted  Energy Content Factor Emission factor (kg CO2-e/GJ) 
CO2  CH4  N2O 

Natural Gas distributed in a pipeline 39.3 x 10-3 (GJ/m3) 51.2 0.1 0.03 

The use of diesel fuel is not considered in this calculation as the backup unit is not part of normal 
operations. 

While there are no criteria to compare GHG emissions against, it is worth noting that under the 
National Greenhouse and Energy Reporting Act 2007 (the NGER Act), facilities emitting 25 kilotonnes 
(kt) CO2-e or more (and/or consuming 100 terajoules (TJ) or more) in a year and organisations 
emitting 50 kt CO2-e or more (and/or consuming 200 TJ or more) from 2010/2011 financial year 
onwards are required to register and report GHG emissions to the Greenhouse and Energy Data 
Officer (DCC 2008a). 

The operational GHG emission estimates, of approximately 133,300 tonnes CO2-e per annum, for the 
proposed power station indicates that OPR will need to register under the NGER Act and report 
emissions. 

The operational GHG emission estimates for a 30 MW power station and an export rate of 45Mtpa of 
iron ore are approximately 133,300 tonnes CO2-e per annum, which represents approximately 0.023% 
of total national emissions in 2008 (approximately 576,157.92 Gg, DCC 2008b).  Furthermore, 
combined with the rail proposal the Proposal will create a centralised and integrated iron ore 
transport service for the Mid-West region which will reduce greenhouse gas emissions.  In terms of 
overall greenhouse gas emissions rail transport of iron ore is approximately 3 to 5 times more 
efficient per tonne of ore transported when compared to road transport which is currently the most 
common method of iron ore transport within the region. 

OPR is committed to reducing its greenhouse footprint as much as practicable.  In this regard, OPR 
will implement strategies that aim to continually review these emissions and that identifies 
opportunities for reduction of these emissions.   

7.11.4 Mitigation  

7.11.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
greenhouse gas emissions (Table 7-34). 
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Table 7-34 – Greenhouse gas emissions management objectives, targets and performance indicators 

Management Objective Target Performance Indicators 

Minimise emissions of CO2-e during 
construction and operation. 

Adoption of appropriate clean 
technologies. 

Monitor actual emission rates. 
Report to any future Commonwealth 
greenhouse gas legislation. 

Meet and continually strive to lower 
CO2-e emission targets during 
operation. 

OPR CO2 emission targets (to be 
determined). 

Monitor actual emissions rates. 

7.11.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.11.3, management 
strategies outlined in Table 7-35 are proposed.   

In addition, the centralisation of an integrated iron ore facility in the Mid-West will reduce 
greenhouse gas emissions from other facilities and transport options currently operating. 

Table 7-35 – Greenhouse gas mitigation and management summary 

Ref Management Strategy Phase Responsibility 

GG1 Energy use monitoring will be undertaken monthly and 
results reported to OPR Management. 

Construction and 
Operation 

Environment Manager 

GG2 OPR will identify and comply with all energy usage and 
greenhouse gas reporting requirements, and any future 
Commonwealth greenhouse gas legislation. 

Construction and 
Operation 

Environment Manager 

GG3 Construction and operations will be conducted with 
efficiency of energy use as a guiding principal to reduce 
unnecessary GHG emissions 

Design, 
Construction and 
Operation 

Project Director, Operations 
Director, Environment 
Manager 

GG4 Report Greenhouse gas emissions in accordance with 
NGERS 

Operations Operations and Environment 
Manager 

GG5 Participate in the Commonwealth Carbon Pollution 
reduction Scheme as required 

Operations Operations and Environment 
manager 

GG6 Benchmark greenhouse emissions targets for each major 
phase of the Proposal against best practice. 

Operations  Operations and Environment 
Manager 

GG7 Conduct annual energy audits of operations Operations Operations and Environment 
manager 

7.11.5 Predicted Outcome 

The Proposal’s predominant greenhouse gas emissions will be from vegetation clearing and fuel 
consumption.  Vegetation clearing will only occur in the initial stages of construction and are 
considered a one-off emission, whereas fuel consumption will be an ongoing GHG emission.  The 
operational GHG emission estimates for a 30 MW power station, required for an export rate of 
45Mtpa of iron ore are approximately 133,300 tonnes CO2-e per annum.  The proposal is not 
expected to make a significant contribution to Australia’s annual GHG emissions (0.02% of Australia’s 
annual GHG emissions will be generated). 

The Proposal will create a centralised and integrated iron ore transport service for the Mid-West 
region which will largely reduce the requirements for road transport.  This is anticipated to 
substantially reduce greenhouse gas emissions per tonne of exported ore. 

OPR is committed to reducing its greenhouse footprint as much as practicable and will implement 
strategies that aim to reduce the proposed emissions.  OPR is expected to participate in the 
proposed Carbon Pollution Reduction Scheme. 
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7.12 HERITAGE 

7.12.1 Overview 

Aboriginal Heritage 

As detailed in Section 5.3.3.1, as at December 2009, there were 42 sites within the vicinity of the 
Proposal that have been registered with the Department of Indigenous Affairs under the WA 
Aboriginal Heritage Act 1972.   These include the Oakajee and Buller Rivers, which are known to have 
mythological associations to local Aboriginal people (refer to Figure 5.24).   

It is possible that unregistered sites of Aboriginal heritage also exist. 

The Proposal area is within the boundaries of the Naaguja, Amangu and Mullewa Wadjari native title 
claims (refer to Figure 5.23).  OPR has been consulting with these groups in relation to heritage issues 
since late 2008.  A summary of consultation undertaken to date is set out in Section 6.2. 

Non-Indigenous Heritage 

As detailed in Section 5.3.3.2 several sites of non-indigenous heritage exist in the Oakajee Industrial 
Estate buffer. 

7.12.2 Key statutory requirements, environmental policy and guidance 

7.12.2.1 EPA Objectives 

The EPA objective for the management of heritage is to ensure that changes to the biophysical 
environment do not adversely affect historical and cultural associations and comply with relevant 
heritage legislation.  

7.12.2.2 EPA statements and guidelines 

• EPA Guidance Statement No. 41: Assessment of Aboriginal Heritage (EPA, 2004); and 

• EPA Guidance No. 33: Environmental Guidance for Planning and Development (EPA, 2005b). 

EPA Guidance Statement No. 41 (EPA 2004b) provides guidance on the process for the assessment of 
Aboriginal heritage as an environmental factor.  This guidance statement also details those actions 
that may be pertinent to the factor of Aboriginal heritage, including undertaking surveys and 
consulting local Aboriginal people. 

7.12.2.3 Applicable Legislation and Policy 

• Aboriginal Heritage Act 1972; 

• Environmental Protection Act 1986; and 

• Heritage of Western Australia Act 1990. 

Aboriginal heritage 

The Minister for Indigenous Affairs is responsible for the administration of the Aboriginal Heritage 
Act 1972. The Minister’s responsibility is to ensure that all places that are considered to be sacred or 
of ceremonial significance to Aboriginal people are recorded and their importance evaluated on 
behalf of the community. It is an offence to disturb any Aboriginal site without consent from the 
Minister under section 18 of the Aboriginal Heritage Act. The Minister considers recommendations 
from the Aboriginal Cultural Material Committee and the general interests of the community when 
making a decision on disturbance to a site, and may also impose conditions on the approval. 

The Registrar of Aboriginal Sites is responsible for maintaining the Register of Places and Objects.  
The Department of Indigenous Affairs (DIA) has a database of all recorded sites.  The DIA also 
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provides advice for developers in Aboriginal Heritage and Development in Western Australia – Advice 
for Developers (DIA, 1999). 
Non-indigenous heritage 

The Heritage Council of WA operates under the Heritage of Western Australia Act 1990 (Heritage 
Act).  The Heritage Council of WA maintains the State Register, which provides official recognition of 
a place’s cultural heritage significance to WA.  Protection is achieved through the requirement under 
the Heritage Act that all development proposals regarding a registered place be referred to the 
Heritage Council for advice. 

The Australian Heritage Council is the principal adviser to the Australian Government on Australian 
heritage matters.  The Council assesses nominations for the National Heritage List and the 
Commonwealth Heritage List and compiles the Register of the National Estate. 

The Australian Heritage Database is maintained by the Council and contains a listing of natural, 
historic and Indigenous places listed in the World Heritage List, National Heritage List, 
Commonwealth Heritage List and the Register of the National Estate. 

7.12.3 Environmental Impact Assessment 

Aboriginal Heritage 

Sites of Aboriginal heritage, particularly associated with the Oakajee and Buller Rivers and mobile 
dune areas, may be impacted by the following aspects of the Proposal: 
• Vegetation clearing; 

• Topsoil relocation; 

• Construction of infrastructure; and 

• Dust. 

These aspects have the potential to disturb sites of significance, either directly (through physical 
disturbance of sites) or indirectly by altering the quality of the environment where the heritage site is 
located (e.g. through changed surface water flows, dust, etc.). 

Non-indigenous Heritage 

No known sites of non-indigenous Heritage significance are to be impacted by the Proposal. 

7.12.4 Mitigation  

7.12.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
heritage (Table 7-36). 
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Table 7-36 – Heritage management objectives, targets and performance indicators 

Management Objective Target Performance Indicators 

Ensure that OPR complies with the 
requirements of the Aboriginal 
Heritage Act 1972 and Native Title Act 
1993. 

Prevent disturbance to Aboriginal 
heritage sites unless consent has been 
granted under section 18 of the 
Aboriginal Heritage Act 1972. 

Consultation with the relevant 
Aboriginal native title claimant groups.  
No Aboriginal sites of significance 
adversely affected without consent 
being granted under section 18 of the 
Aboriginal Heritage Act 1972. 
Utilisation and referral to the OPR 
Aboriginal Cultural Heritage 
Management Plan. This plan shall also 
be in force during operations at all 
times. 

OPR will continue consulting with the 
relevant Aboriginal groups during the 
design of the Proposal and with 
respect to any future changes to the 
Proposal area. 

Ensure that the relevant Aboriginal 
groups/people are consulted at each 
stage of the development. 

Heritage survey coverage.  
Compliance with the Aboriginal 
Heritage Act 1972 and any consent and 
conditions granted under Section 18. 

Ensure that all OPR personnel and 
contractors are aware of their 
responsibilities under Aboriginal 
Heritage Act 1972.  

All staff and contractors undertaken 
Cultural Awareness Program. 

Cultural awareness training, 
appropriate inductions and accurate 
training records.  

Ensure that OPR complies with the 
requirements of the Heritage Act of 
Western Australia 1990.  

Prevent disturbance to non-indigenous 
heritage sites.   

Heritage survey coverage.   

7.12.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.12.3, management 
strategies outlined in Table 7-37 are proposed.   

OPR will avoid Aboriginal sites wherever reasonably possible.  Where it is not possible to do so, OPR 
will consult with the native title claim groups (refer to Section 5.3.2) in relation to the mitigation and 
salvage of any affected Aboriginal sites and seek the consent of the Minister for Indigenous Affairs 
pursuant to Section 18 of the Aboriginal Heritage Act 1972. 

OPR has agreed processes in place with each of the native title claim groups affected by the Proposal 
to facilitate the identification of unregistered Aboriginal sites and Aboriginal heritage surveys will be 
progressively conducted over the Proposal area prior to commencement of construction. 

Table 7-37 – Heritage mitigation and management summary 

Ref Management Strategy Phase Responsibility 

HT1 Aboriginal Heritage will be managed in accordance with the OPR Aboriginal 
Cultural Heritage Management Plan (ACHMP).  The ACHMP will include the 
following commitments: 

• As part of the ongoing consultation with Traditional Owners (TOs) 
regarding Heritage, inform TOs on relevant  proposed works, work 
schedules, and potential impacts on sites throughout the life of the 
Proposal; 

• Undertake indigenous heritage surveys within proposed disturbance 
envelopes using suitably qualified archaeologists and anthropologists; 

• Determine the nature, extent and significance of sites within the 
potential disturbance envelope; 

• Establish cultural heritage database with GIS records of indigenous 
heritage site locations within the Proposal area; 

Construction Heritage 
Manager 
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Ref Management Strategy Phase Responsibility 

• Consider indigenous cultural heritage in project planning and detailed 
design, avoiding significant sites where practicable; 

• Seek approval to disturb known sites under section 18 of the 
Aboriginal Heritage Act where a known Aboriginal site impact is 
unavoidable; 

• Document the location of protected indigenous heritage areas and 
make available (acknowledging confidentiality issues) to relevant 
employees; 

• Implement conditions of any s18 applications; 

• Audit implementation of s18 conditions and ground disturbance 
procedures; 

• Implement the OPR ground disturbance permitting procedure 
incorporating checks on heritage sites and exclusion zones; 

• Implement procedures outlined in the ACHMP if a suspected heritage 
site is detected; 

• If appropriate, mark and signpost sites to reduce the likelihood of 
inadvertent damage; and 

• Monitor clearing/earthworks activities with qualified site heritage 
monitors. 

7.12.5 Predicted Outcome 

Where practicable, significant heritage sites will be avoided.  OPR has agreed processes in place to 
facilitate the identification of unregistered Aboriginal sites and where it is not possible to avoid 
Aboriginal sites, OPR will consult with each of the native title claim groups in relation to the 
mitigation and salvage of any affected Aboriginal sites and seek the consent of the Minister for 
Indigenous Affairs pursuant to Section 18 of the Aboriginal Heritage Act 1972 (WA).  With the 
implementation of management measures, the risk of inadvertent disturbance of sites is minimised 
and any unavoidable disturbance is authorised under the Aboriginal Heritage Act. 

No significant impact relating to sites European heritage significance is anticipated.  OPR will comply 
with the Heritage of Western Australia Act 1990 in relation to the management of European heritage 
sites. 

With the application of the above controls it is considered that the EPA objective for this factor can 
be met.  Any changes to the biophysical environment as a result of the Proposal will be managed to 
protect historical and cultural associations, and comply with relevant heritage legislation. 
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7.13 VISUAL AMENITY 

7.13.1 Overview 

The Proposal is approximately 6 km north of the nearest coastal community being Drummonds Cove, 
and 24 km north of Geraldton.  The existing environment provides a coastal vista, with agricultural 
views on the plateau.  

7.13.2 Key statutory requirements, environmental policy and guidance 

7.13.2.1 EPA Objectives 

The EPA objective for visual amenity management is to: 

 ensure that aesthetic values are considered and measures are adopted to reduce visual impacts on 
the landscape to as low as reasonably practicable. 
• To avoid or manage potential impacts from light overspill and comply with acceptable 

standards. 

7.13.2.2 EPA statements and guidelines 

EPA Guidance Statement No. 33: Environmental Guidance for Planning and Development  

This Guidance Statement provides guidance on land use planning and development processes to 
achieve environmentally sound outcomes.  Part D of the Guidance statement (‘Social surrounds’) 
provides advice in relation to visual amenity.  Criteria relevant to the Proposal are as follows: 
• retain natural landforms and vegetation in visually prominent places, as well as other parts of a 

site, in order to maintain local landscape character; 

• avoid locating development where it would be visually obtrusive; 

• adopt appropriate building design; 

• rehabilitate disturbed natural areas; and 

• carry out landscaping works to meet completion criteria.    

7.13.2.3 Applicable Legislation and Policy 

Guidance on the management of visual amenity can be found in: 
• Guidelines for Landscape and Visual Impact Assessment (Landscape Institute and Institute of 

Environmental Management and Assessment, 2002); 

• The Visual Landscape Planning in Western Australia guidance document (DPI 2007); and 

• Australian Standard AS4282-1997: Control of the obtrusive effects of outdoor lighting.  

7.13.3 Environmental Impact Assessment 

The Proposal infrastructure will be located adjacent to the OIE, which includes a significant buffer 
area.  The iron ore stockyard will be constructed on the low lying dunal swale, with the nearest view 
sheds from the proposed Moresby Range Regional Park and Drummonds Beach. 

Aspects of the Proposal that could impact on visual amenity include: 
• Vegetation clearing; 

• Infrastructure; 

• Dust; and 

• Light.  
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OPR has undertaken visual amenity modelling from key vantage points to the Proposal area, 
including from Geraldton Town Beach, Drummonds Cove and the Moresby Range (refer to Figure 
7.12 and Figure 7.13).  This modelling suggests visual impact will not be significant, with largely only 
the breakwater of the Approved Port able to be viewed from these localities. 

Light from the Proposal will be sufficient so that operations can run 24 hours a day.  Primarily light 
sources will be the ship loading operations on and adjacent to the breakwater.  Roads and rail 
infrastructure will be lit in accordance with relevant Australian Standards.  Given that that light 
intensity diminishes by the square of the distance to the source, light illuminance levels at the 
southern most infrastructure, being the southern access road, is approximately 4 km to the north of 
the nearest residential communities (Drummonds Cove and Park Falls), light spill is expected to be 
almost zero.  Undulating topography of the area will also assist in minimising light spill to sensitive 
uses. 

7.13.4 Mitigation  

7.13.4.1 Performance Management 

OPR has developed environmental management objectives, targets and performance indicators for 
visual amenity (Table 7-38). 

Table 7-38 – Visual amenity management objectives, targets and performance indicators 

Management Objective Target Performance Indicators 

To reduce visual amenity impacts 
associated with potential dust and 
light emission from the Proposal. 

No complaints received from the 
community attributable to 
construction and operation of the 
Proposal.  

Dust control measures implemented. 
Dust control equipment operating to 
specifications and are appropriately 
maintained. 
Lighting developed in accordance with 
relevant Australian Standards. 
Complaints received and registered.  

Minimise visual amenity impacts of the 
Proposal in the landscape. 

Compliance with the Visual Amenity 
Management Plan. 

Develop a Visual Amenity 
Management Plan. 
Management of visual impacts to 
significant public viewscapes is 
implemented. 
Complaints Register. 

7.13.4.2 Key Management Strategies 

In order to avoid, minimise and mitigate the impacts discussed in Section 7.13.3, the management 
strategies outlined in Table 7-39 are proposed.   
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Table 7-39 – Visual amenity mitigation and management summary 

Ref Management Strategy Phase Responsibility 

VA1 
(as 
per 
AQ1) 

Perform visual dust monitoring of construction and operations 
areas to ensure that fugitive emissions meet required standards.  
Dust emissions controls are implemented that include: 

• progressive and staged clearing of vegetation to limit the 
number of open areas; 

• restrict vehicle movements to designated access tracks, where 
practicable; 

• revegetate cleared areas no longer being used; 

• treat road surfaces; 

• utilise water sprays; 

• use chemical polymers to stabilise surfaces; 

• set and enforce vehicle speed limits; 

• incident reporting and rectification system; and 

• continuous improvement. 
Additional operational controls include: 

• Design to incorporate physical dust containment measures 
such as conveyor skirting; 

• Dust extraction systems; 

• Enclosing dumper; 

• Plant hygiene programs; and 

• Fixed plant equipment hygiene including in design etc. 

Construction and 
Operation 

Construction 
Manager, 

Operations Manager 

VA2 OPR will develop a Visual Amenity Management Plan that will be 
prepared with reference to the relevant guidelines.  
The Visual Amenity Management Plan is to include the following 
elements: 

• Identify and assess the visual landscape characteristics of the 
key public viewscapes; 

• Identify the potential visual and amenity issues identified 
through the visual and amenity modelling; and 

• Identify mitigation and management measures. 

Design and 
Construction 

Construction 
Manager 

VA3 Undertake vegetation screening and rehabilitation of disturbed 
areas to minimise the visual effect of infrastructure. 
 

Design and 
Construction 

Lead Engineer, 
Construction 

Manager 

VA4 Use local provenance species and matching local relative plant 
densities and strata in rehabilitation areas Construction 

Construction 
Manager and 
Environment 

Manager 
VA5 Design and place lighting away from residents to reduce intrusion 

where practicable.  Design and place lighting in accordance with 
Australian Standard AS4282-1997.   

Design and 
Construction 

Construction 
Manager 

7.13.5 Predicted Outcome 

The majority of infrastructure elements relating to the Proposal have limited visual impact from the 
surrounding area, given it will be located low in the landscape.   The visual assessment modelling 
suggests visual impact will not be significant, with largely only the breakwater of the Approved 
Project able to be viewed from the Moresby Ranges, Drummonds Cove and Geraldton.   
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Lighting will be designed to minimise light spill.  Light spill is expected to have negligible impact on 
sensitive uses given the distance and topography between the infrastructure and both recreational 
and residential areas. 

Aesthetic values have been considered, and measures will be in place to reduce visual impacts on the 
landscape to as low as reasonably practicable. 
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7.14 OTHER SOCIAL AND ECONOMIC FACTORS 

7.14.1 Overview 

The Proposal is located 24 km to the north of the City of Geraldton.  Residential areas are located 
approximately 8 km to the south of the Proposal outside of the OIE special control area as defined by 
the Shire of Chapman Valley’s Town Planning Scheme No. 1 (SoCV TPS No. 1).  A recreational 
camping node (Coronation Beach) is located approximately 4 km to the north of the Proposal, which 
is also outside of the OIE estate buffer area as defined by SoCV TPS No. 1. 

Managing potential impacts to the social values of the surrounding area, including its recreational 
values, is important to OPR.  Furthermore, OPR is also committed to ensuring that any risk to the 
local community as a result of the Proposal is also appropriately managed.  

7.14.2 Consultation 

As discussed in Section 6, OPR is committed to ongoing stakeholder and community engagement, 
including open and transparent communication, and recognises the importance of genuine 
stakeholder involvement in the identification of potential issues and concerns, as well as appropriate 
strategies for management of impacts.  

OPR has worked closely with the Western Australian Government’s Oakajee Policy Team regarding 
the development of the Proposal, as well as relevant government agencies, the Geraldton Iron Ore 
Alliance and Mid-West stakeholders. 

Section 6.2 provides detail on OPR’s public consultation process to date and its findings.  Table 6-2 
lists the key environmental issues raised andprovides a reference for where these issues are 
discussed within the PER. 

7.14.3 Social Impact Assessment 

OPR is also in the process of completing a Social Impacts Assessment (SIA) to understand community 
sentiment about the port and rail Proposals. The SIA study has taken into account the positive and 
negative impacts of proposed activities and of supply needs on local communities. The SIA has been 
through a feedback phase which has included presentations, information sessions, workshops and 
project updates. In July and August 2009, interviews for the SIA study were conducted with 82 Mid-
West stakeholders. Interviewees were then invited to participate in an SIA validation workshop in 
October.  Forty people attended the workshop including representatives from local government, 
health and education services, recreational groups and local business. The validation workshop 
aimed to discuss the impacts of the port and rail proposed activities and gain local insights into 
enhancing the potential benefits of the development. It was also designed to confirm that 
information gathered from stakeholders during the interviews was reported accurately.   

A number of issues and concerns were identified through the feedback process for the SIA.  In order 
of priority the key themes identified by this consultation included: 

• Economic development; 

• Employment; 

• Infrastructure; 

• Traffic management; 

• Recreation and tourism; 

• Planning; 

• Environment;  



 
OPR Terrestrial Port Development 

  Public Environmental Review 

 220 

• Housing, health and education; and 

• Industry and business. 

It is noted that other social and economic issues rated higher than environmental issues.  An 
important outcome from this consultation was that the overarching sentiment toward the port and 
rail development was positive, as stakeholders believed it would enhance development in the Mid-
West.   

OPR is continuing its engagement program and a separate report on social considerations will be 
finalised shortly. 

7.14.4 Current Management Measures 

Shire of Chapman Valley Town Planning Scheme No 1. 

In June 2004, the area of the Oakajee Industrial Estate (OIE) was rezoned ‘Industrial Investigation 
Zone’ under the SoCV TPS No. 1.  The Industrial Investigation Zone has been divided into three 
separate areas, each with different permitted land uses and development controls, as follows: 
• Area A: General Industry (approximately 196 ha) will primarily provide for ancillary industries 

(such as manufacturing, fabrication and processing industries) which will not affect the locality 
through the emission of noise, odours, smoke or other waste; 

• Area B: Coastal (approximately 1002 ha) is intended to accommodate a potential site for a 
port, transport and service corridors, port related land uses and low key recreation activities; 
and 

• Area C: Strategic Industry (approximately 1135 ha) is under investigation for development of a 
strategic industrial estate, adjacent to a port facility.  The objective is to ensure that if 
development of strategic industry proceeds, it is contained within a strategic industrial core 
with appropriate buffer zones. 

The Proposal will be developed primarily within Area B.  However, some of the rail handling facilities 
and supporting infrastructure will be located within Area C Strategic Industry.  The remainder of the 
OIE will be developed by the government and/or other industries at a later stage. 

The location of Proposal within the Oakajee industrial zone and the use of a buffer zone will minimise 
both public risk from the Proposal and impacts from disturbances such as dust, noise, vibration and 
light. The nearest significant residential area is Drummonds Cove and Park Falls, approximately 6 km 
south and south-east of the Proposal area respectively.  

Ministerial Statement 469 (MS 469) 

The Minister for Resources Development submitted a proposal to construct a deepwater port facility 
at the Oakajee site in 1997.  This proposal included predominantly marine facilities including a 
breakwater, harbour basin, berths, and approach channel and reclamation area.  An onshore storage 
area and a services corridor linking to the Oakajee Industrial Estate were also included in the 
submission. 

The EPA’s advice and recommendations to the Minister for the Environment on this port proposal did 
not identify any environmental factors where the EPA’s objective could not be achieved. Following 
the EPA’s advice, approval was granted subject to conditions, via MS 469 dated 25 February 1998. 
The deepwater port approval is valid to 25 February 2013. 

MS 469 requires the proponent to: 

• Develop (in consultation with the public) and implement a Recreation Plan, making adequate 
provision for public access to available recreational areas (MS 469 - Condition 15). 
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• Prepare and implement a Port Safety Plan which will incorporate a risk assessment and response 
measures for incidents, and will be subject to community consultation (MS 469 - Commitment 
14).   

The Department of State Development is the Proponent for the approved marine port facilities which 
includes some areas of terrestrial development.  As a part of its agreements with the DSD, OPR will 
be responsible for the construction of these facilities and will be required to comply with the 
requirements of MS 469.  In this regard, OPR is in the process of preparing the suite of Management 
Plans, including both the Recreation and Safety plans described above. 

In this regard, OPR is in the process of developing a Recreation, Fishing and Access Management Plan 
(RFAMP) for the Approved Port.  The RFAMP will address recreational and fishing access 
considerations associated with the construction and operational phases of the approved port facility.  
Once approved by the EPA, this Plan will be made publically available.  The objectives of the RFAMP 
are to: 

• minimise the impacts to recreation, fishing and access to these areas during the construction 
and operation of the Oakajee Port; 

• minimise impacts on the professional rock lobster fishery in the area; 

• protect the safety of the public in relation to the construction and operation of the Oakajee 
Port; 

• minimise any adverse impacts the construction workforce has on the local recreational 
activities; 

• provide an operational framework based on a risk analysis to identify, avoid and mitigate risks 
to recreation and fishing access during construction and operation of the Oakajee Port; 

• ensure OPR operations comply with regulatory requirements with respect to recreation and 
fishing access; and 

• enable optimisation of construction works taking cognisance of the objectives above. 

Due to its proximity and close relationship to the approved Port facility, OPR will ensure that the 
Terrestrial Port Proposal (subject of this PER) is subject to the requirements of the RFAMP.  
Compliance with this Plan will ensure that the Proposal is unlikely to significantly impact the 
community’s recreational use in proximity to the Proposal. Compliance with this Plan and the 
requirements of SoCV TPS No. 1 will ensure that risk to the community is also appropriately 
managed. 

Port Authority and other statutory management controls 

In accordance with the requirements of the Port Authorities Act 1991 a Port Authority Area will be 
proclaimed over the area in which the Proposal will be located.  This proclaimed area combined with 
the requirements under Commonwealth’s maritime security regime will restrict public access to the 
Oakajee Port area.   

The Commonwealth has implemented a maritime security regime to help safeguard Australia’s 
maritime transport system and offshore facilities from terrorism and unlawful interference.  Under 
this regime all security regulated ports, port facilities, offshore facilities and service providers and 
ships undertake security risk assessments and implement security plans to address identified risks.  
These plans will inevitably restrict access to Port areas, much like controls that are already 
implemented at the Geraldton Port.  OPR will work with the GPA to ensure that these controls do not 
unacceptably restrict access to beaches in proximity to the Proposal. 
Minor storage of dangerous goods (e.g. diesel, other hydrocarbons and chemicals associated with 
workshops and desalination plant) will be required on site.  These activities can be appropriately 
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managed through the Dangerous Goods Safety Act 2004 and the Occupational Safety and Health Act 
1984.  

OPR will also undertake risk assessment activities at various stages in its planning for the Proposal.  A 
risk assessment will be conducted as part of the process in developing the management plans as 
outlined in Section 8. 

All of these controls will further ensure that risks to the public are identified and that appropriate 
management controls are put in place to protect the community. 

7.14.5 Workforce Management 

The Proposal is located in proximity to Geraldton.  A number of beaches in proximity to the Proposal, 
including Coronation Beach are used by the local and regional community for recreational purposes.   

Whilst it is proposed that OPR’s operational workforce will reside within the City of Geraldton 
Greenough, during the construction phase a significant workforce will be housed on port lands.  It is 
noted that the construction accommodation does not form part of this Proposal.  Nevertheless, OPR 
is aware that if not managed appropriately there is potential for this workforce to impact on local 
recreational nodes.  In this regard, as a part of its induction program OPR will ensure that the 
following components are included: 

• providing a map of the marine environment around the Proposal describing no take zones, 
identification of conservations areas, and status of marine management areas; 

• providing a map of the terrestrial environment including visitor locations, access tracks and 
any prohibited areas; 

• providing guidance on appropriate behaviour at visitor nodes and advice regarding 
minimisation of impacts; 

• advising of appropriate behaviours around local fauna and flora with a focus on conservation 
significance species; and 

• advising of ‘good neighbour’ behaviours with regards to other land users including, tourists, 
the Geraldton community and adjacent land managers. 

Additional management measures that will be implemented to protect the recreational and social 
values of the surrounding areas will involve the maintenance of a register of complaints relating to 
the implementation and operation of the Proposal. 

7.14.6 Mitigation 

7.14.6.1 Performance Management 

OPR has developed social management objectives, environmental targets and performance 
indicators for the Proposal (Table 7-40). 
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Table 7-40 – Social management objectives, targets and performance indicators 

Management Objective Target Performance Indicators 

Uphold public safety within and 
around the Proposal area.  

No public safety incidents or hazards 
from construction and operation 
activities. 
No public amenity complaints. 

Complaints and incidents register. 
 

Restrict access to the construction and 
operation zones whilst minimising 
impacts on general public amenity of 
surrounding areas. 

No unauthorised access to the 
construction and operation zones.  

Incident report.  

Limit impact to recreational values of 
surrounding areas and ensure that 
existing and planned recreational uses 
are not compromised. 

No restricted access to Coronation 
Beach and future recreational nodes. 

Complaints register. 

7.14.6.2 Key Management Strategies 

OPR propose the following management strategies, outlined in Table 7-41.   

Table 7-41 – Social mitigation and management summary 

Ref Management Strategy Phase Responsibility 

SC1 Compliance with the requirements within SoCV TSP No. 1. Construction and 
Operation 

Construction, 
Operation Managers 

SC2 Compliance with the Recreation, Fishing and Access Management 
Plan (RFAMP) required by MS 469. 

Construction and 
Operation 

Construction, 
Operation Managers 

SC3 Develop and implement workforce induction program that includes 
this following components are included: 

• providing a map of the marine environment around the 
Proposal describing no take zones, identification of 
conservations areas, and status of marine management areas; 

• providing a map of the terrestrial environment including visitor 
locations, access tracks and any prohibited areas; 

• providing guidance on appropriate behaviour at visitor nodes 
and advice regarding minimisation of impacts; 

• advising of appropriate behaviours around local fauna and flora 
with a focus on conservation significance species; and 

• advising of ‘good neighbour’ behaviours with regards to other 
land users including, tourists, the Geraldton community and 
adjacent land managers. 

Additional management measures that will be implemented to 
protect the recreational and social values of the surrounding areas 
will involve the maintenance of a register of complaints relating to 
the implementation and operation of the Proposal. 

Construction and 
Operation 

Construction, 
Operation Managers 

SC4 Explosives, if used, will be stored according to Dangerous Goods 
licence requirements, with magazines away from workshops, 
campsites and work areas and separate to flammable liquids. 

Design, Construction 
and Operation 

Safety Manager 

SC5 In accordance with access agreements and leases negotiated with 
the State, signage will be erected and maintained to alert members 
of the public to risks and hazards and exclude them from 

Construction and 
Operation 

Construction and 
Operations Manager 
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Ref Management Strategy Phase Responsibility 

construction and operational areas. 

SC6 Include Public Risk in Risk Assessment and Risk Management 
programmes. 

Construction and 
Operation 

Construction and 
Operations Manager 

SC7 Public notices shall be communicated prior to any works taking 
place that may affect public access. 

Construction and 
Operation 

Public Relations 
Manager 

SC8 Prepare and implement a Traffic Management Plan that includes 
designated traffic areas, measures for safe traffic interactions with 
the public and arrangements with local government and Main 
Roads WA.  The plan will include the following actions: 

• At intersections with public access roads, maintain a visual 
inspection and cleanup routine to minimise spill and spread 
onto public roads; 

• Where practicable, traffic will be minimised at public access 
areas; and 

• Specify ongoing consultation arrangements with Local Shires 
and Main Roads WA. 

Construction and 
Operation 

Construction 
Manager, 

Operations 
Manager, Public 

Relations Manager 

7.14.7 Predicted Outcome 

No significant impacts relating to noise, vibration, air quality, light or visual amenity  from the 
Proposal are anticipated given the significant buffer allowed for the OIE, and the distance between 
the port operations and sensitive receptors.   

On the basis of, the existing land use controls within SoCV TPS No. 1, conditions of MS 469, maritime 
safety controls relating to Ports, and legislated construction and operational requirements, it is 
considered that the Proposal is unlikely to have a significant adverse impact to the surrounding 
recreational and environmental factors.  Furthermore, these controls will also ensure that 
community risk is adequately managed. 
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8 PROPOSAL ENVIRONMENTAL MANAGEMENT FRAMEWORK 

8.1 PRINCIPLES OF ENVIRONMENTAL PROTECTION 

OPR recognises that environmental responsibilities go beyond those required for compliance and 
aims to encompass strong commitments to environmental management, leadership in sustainable 
development and social obligations.  

The EP Act was amended in 2003 to include a core set of Principles that are applied by the EPA in 
formal assessments. As listed in Section 4A of the EP Act, these are: 
• the precautionary principle; 

• the principle of intergenerational equity; 

• the principle of the conservation of biological diversity and ecological integrity; 

• principles relating to improved valuation, pricing and incentive mechanisms; and 

• waste minimisation. 

OPR has embraced the EPA’s principles of environmental protection as part of its Proposal 
engineering and design. The environmental objective of the Proposals design, in order of priority, is 
to: 

• completely avoid the impact if possible; 
• substitute with a lesser impact; 

• include rehabilitation / engineering solutions to reduce the degree / risk of impact; and 

• design operational controls and emergency response around reduction of impact. 

Demonstration of this approach is detailed within this PER.  OPR has applied these principles through 
consideration of alternative designs for the Proposal, comprehensive environmental investigations, 
stakeholder and community engagement and the commitment to local employment for construction 
and operation phases of the Proposal.   

Table 8-1 summarises OPRs consideration of the principles of environmental protection. 
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Table 8-1 – Application of sustainability principles 

Principle Consideration given to the Principle Addressed in 
Section of PER 

1. The Precautionary Principle 
Where there are threats of serious or irreversible damage, lack of full scientific 
certainty should not be used as a reason for postponing measures to prevent 
environmental degradation. In the application of the precautionary principle 
decisions should be guided by:  

a) careful evaluation to avoid, where practicable, serious or irreversible 
damage to the environment. 

b) An assessment of the risk-weighted consequences of various options. 

OPR has conducted a risk assessment with the intention of 
identifying issues early in the process to enable planning for 
avoidance or mitigation.  Part of this process includes 
undertaking detailed site investigations of the biological and 
physical environs.   

Where these investigations identified significant conservation or 
emission issues, management measures were incorporated into 
the Proposal design to avoid where practicable or minimise any 
potential impacts. 

See detailed 
assessment of 
factors in Section 
5.2, impacts and 
management in 
Section 7. 

2. Intergenerational Equity 
The present generation should ensure that the health, diversity and productivity 
of the environment is maintained or enhanced for the benefit of future 
generations. 

OPR recognises the responsibility it has to ensure equity for 
future generations.  

The Proposal will leave a lasting infrastructure legacy in the Mid-
West region. 

OPR is committed to the principles of minimum resource use and 
emissions minimisation and will incorporate sustainability into 
the design wherever possible.  OPR will also undertake prompt 
and effective rehabilitation of disturbed land not required for 
ongoing operational use.   

Emission 
minimisation 
strategies in 
Sections 7.8, 7.10 
and 7.11. 
Rehabilitation and 
closure strategies 
in Section 8.2.2. 

3. Conservation of Biological Diversity and Ecological Integrity 
Conservation of biological diversity and ecological integrity should be a 
fundamental consideration. 

OPR will seek to minimise its footprint to avoid disturbance as 
far as practicable, and will undertake prompt and effective 
rehabilitation of disturbed land not required for ongoing 
operational use.   
Where significant impacts are foreseen OPR will undertake 
further studies to increase knowledge of environmental values 
and Proposal optimisation to reduce impacts where practicable.  

See detailed 
assessment of 
factors in Section 
5.2, impacts and 
management in 
Section 7. 
Rehabilitation and 
closure strategies 
in Section 8.2.2. 

4. Improved Valuation, Pricing and Incentive Mechanisms OPR acknowledges the need for improved valuation, pricing and Refer to the 
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Principle Consideration given to the Principle Addressed in 
Section of PER 

a) Environmental factors should be included in the valuation of assets and service. 
b) The polluter pays principle – those who generate pollution and waste should 
bear the costs of containment, avoidance or abatement. 
c) The users of goods and services should pay prices based on the full life cycle of 
costs of providing goods and services, including the use of natural resources and 
assets and the ultimate disposal of any wastes. 
d) Environmental goals, having been established should be pursued in the most 
cost – effective way, by establishing incentive structures, including market 
mechanisms, which enable those best placed to develop their own solutions and 
responses to environmental problems. 

incentive mechanisms and endeavours to pursue these 
principles throughout the feasibility phases.   
To date environmental factors have played an important role 
determining the Proposal design including equipment selection 
to reduce pollution type impacts.  

Proposal 
description in 
Section 4 

5. Waste Minimisation 
All reasonable and practicable measures should be taken to minimise the 
generation of waste and its discharge into the environment. 

OPR’s approach to waste management is to, in order of priority: 
avoid and reduce at source, reuse and recycle and treat and/or 
dispose across all phases and components of the Proposal.  The 
strategies for waste minimisation will be outlined within OPR’s 
EMS (in particularly the Resource Efficiency EMP). 

Refer to Section 
7.10. 
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8.2 ENVIRONMENTAL MANAGEMENT SYSTEM 

OPR has developed an Environmental Management System (EMS) to provide an over-arching 
structure by which the environmental management strategies and associated control measures have 
been developed. The OPR EMS has been developed in accordance with AS/NZS 14001 standard for 
Environmental Management Systems, with a focus on continuous improvement process, as outlined 
in Figure 8.1. To consolidate the strategies and control measures, a series of environmental 
objectives and targets have been developed within the EMS in accordance with the OPR 
Environmental Policy. To effectively address all potential environmental aspects and impacts, the 
OPR EMS has implemented the fundamental tools of risk identification and control to assist in 
developing the management strategies and control measures.  

To ensure the implementation of all environmental objectives, targets and commitments during the 
delivery of the project, the OPR EMS will be finalised following final approval to implement 
procedures that integrate commitments within the procurement and construction programs. Routine 
audits of the system and a management review process will ensure the adherence to procedures and 
commitments during the delivery of the project. A detailed framework of the OPR EMS is presented 
in Figure 8.2. 

A Safety Management System based on AS/NZS 4801 will be developed separately and aligned to the 
EMS framework. The OPR Incident Management System will be developed within the Safety 
Management System with procedures within the EMS instructing environmental teams and 
construction managers on managing environmental incidents via the Incident Management System. 
In addition, Emergency Response Procedures and Training, Competency and Awareness will be 
managed via the Safety Management System with procedures outlined within the EMS.   

Table 8-2 provides an EMS management framework summary. 
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Figure 8.1 – OPR Environmental Management System process flow diagram 
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Figure 8.2 – OPR Environmental Management System framework
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Table 8-2 – EMS management framework summary 
Ref Management Strategy Phase Responsibility 
EM1  Prepare and implement an EMS consistent with the Principles of ISO 14001 that 

includes the following elements: 
• incident management system 
• targets and objectives 
• promotion of continuous improvement 
• compliance auditing 
• environmental requirements in contracts 
• environmental awareness and specific training (where relevant) 
• obligations register 

Construction 
and Operation 

Operations 
Manager, 

Construction 
Manager 

EM2 Develop and implement an induction for all employees and contractors (where 
relevant to their occupation in the Proposal), including information on:  
• the appropriate storage, handling and transport procedures for potential 

contaminants 
• the importance of preventing contamination of all areas including marine 

waters 
• emergency response procedures and responsibilities 
• the importance of minimizing impacts on terrestrial fauna 
• the procedures and protocols for fauna management 
• methods of minimising power and water usage within the Proposal 
• restricted access areas 
• protection of significant flora and vegetation 
• restriction of activities to approved areas 
• the OPR clearing permit system 
• waste management procedures including avoidance and minimisation, re-

use and recycling, and appropriate disposal 
• significance of Aboriginal heritage 
• procedures to report potential new Aboriginal Heritage sites 
• obligations under the Aboriginal Heritage Act 1972 
• requirements for the protection of known Aboriginal sites 
• other environmental management risks as identified through risk 

assessment procedures. 
The induction information may be tailored to particular positions so as to ensure 
that the information presented is relevant to the activities the position is 
responsible for. 

Construction 
and Operation 

Operations 
Manager, 

Construction 
Manager 

EM3 Prepare and implement an Emergency Response and Crisis Management Plans 
to include response to fire, hazardous material leaks or spillages, accidents and 
other key risks identified through OPR risk assessment and management 
processes (refer to Emergency Response Plans). 

Construction 
and Operation 

Operations 
Manager, 

Construction 
Manager 

EM4 Prepare and implement a purchasing policy that includes: 
• preference for purchase of materials with low embodied energy 
• energy efficiency of key energy using equipment 
• appropriate communications 
• spill protection as per regulation 
• licences and other precautions regarding hazardous materials and safety 

risks 
• key contractors to minimise waste by avoidance 
• reuse and recycling and ensuring safe waste disposal opportunities.  

Construction 
and Operation 

Construction 
Manager, 

Operations 
Manager, 

Environmental 
Manager 

8.2.1 Environmental Management Plans 

Specific environmental aspects of the construction and operation of the Proposal will be 
appropriately managed through the implementation of Environmental Management Plans (EMPs).   

The EMPs are elements of the OPR EMS that will be used to achieve the environmental and social 
objectives of the Proposal.   

These EMPs will include mitigation measures and details of monitoring that will be undertaken and 
will be regularly reviewed and updated as appropriate. 
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Two overarching Environmental Management Plans (EMPs) and an ISO 14001 based EMS will be 
finalised prior to commencement of construction, as follows: 

1.  Construction Environmental Management Plan, including management strategies relevant to: 

• terrestrial flora and vegetation; 

• fauna and habitat; 

• marine habitat and water quality – desalination plant construction only (marine port 
construction impacts covered by EMPs required under MS 469); 

• surface and groundwater management;  

• hazardous materials and contamination; 

• air quality; 

• recreational access; 

• noise and vibration; 

• acid sulfate soils; 

• Aboriginal heritage; and 

• resource efficiency – including management strategies relevant to water, energy and fuel 
usage and waste management. 

2.  Operations Environmental Management Plan, including management strategies relevant to: 

• terrestrial flora and vegetation; 

• marine habitat and water quality – desalination discharge only (marine port operation impacts 
covered by EMPs required under MS 469); 

• fauna and habitat; 

• surface and groundwater management;  

• hazardous materials and contamination; 

• air quality; 

• recreational access; 

• noise, vibration and light; and 

• resource efficiency – including management strategies relevant to water, energy and fuel 
usage and waste management. 

Draft EMPs relevant to flora and vegetation, fauna and habitat and air quality are provided in 
Appendix N.  

8.2.2 Rehabilitation and Closure 

The Government’s plan is to develop the Oakajee Port and OIE as a strategic industrial hub for the 
Mid-West region into the foreseeable future.   

The closure of the Proposal is not likely to result in the closure of that land developed, as the 
Government (or others with the authority of the Government) will simply take over the Proposal area 
to either carry on the operation or use the land for another industrial purpose. 

However, some lands may be cleared for construction purposes that are not required for ongoing 
operational needs, including construction laydown areas and temporary construction roads.  These 
areas will be rehabilitated to form a safe, stable, self-sustaining and non-polluting landform. 
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Table 8-3 presents OPR's strategy in relation to those areas that can be rehabilitated following 
completion of construction activities. 

Table 8-3 – Closure and rehabilitation summary 

Ref Management Strategy Phase Responsibility 

RC1 
(as 
per 
VF5) 

Prepare and implement a Flora and Vegetation Management Plan / 
Conceptual Closure and Rehabilitation MP which will include the 
following: 

• Records  of the areas and prescriptions used for clearing and 
rehabilitation will be maintained in a separate Rehabilitation 
Register 

• Rehabilitation prescriptions for different vegetation types and 
soil types to include local native species with seed sourced 
locally where practicable. 

• Initial clearing will occur as close as practicable to first 
construction activities (early clearing of areas will be minimised 
where practicable). 

• Where practicable direct seeding and/or planting will be 
undertaken to stabilise surfaces and integrate landforms into 
the surrounding landscape and ecosystems. 

• Stockpiled vegetation and topsoil will be stored away from 
water courses and spread over disturbed areas that are no 
longer required 

• Rehabilitated areas will be constructed to blend in and allow 
suitable habitat for recolonising fauna.   

• Topsoil management procedures will be developed and 
implemented to ensure that suitable topsoil and cleared 
vegetation is available for rehabilitation of cleared areas 

• The impact on active creek beds will be minimised and any 
additional construction areas will be rehabilitated as soon as 
practicable after construction  

• Salvage and store topsoil so that rehabilitation of construction 
areas can be completed in a timely, effective and efficient 
manner 

• Develop completion criteria and monitoring methods for the 
assessment of rehabilitation progress 

Construction and 
Operation 

Environment 
Manager, 

Construction 
Manager, 

Operations 
Manager 
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9 SUMMARY 

The Oakajee Port and Rail Development comprises the following distinct components: 

• marine port development – the Approved Port (via MS 469); 

• terrestrial port development; and  

• rail development. 

This PER documents the terrestrial port development and seeks approval under Part IV of the 
Environmental Protection Act 1986. 

The Proponent, Oakajee Port and Rail Pty Ltd, has considered the potential impacts, undertaken 
substantial investigations and taken the results of these into account in the development of the 
Terrestrial Port Development PER.  Given the Proposal design considerations, with the 
implementation of management measures outlined in this PER, OPR considers that the Proposal can 
be implemented consistent with EPA objectives.  Potential environmental impacts associated with 
the Proposal are summarised in Table 9-1 along with proposed management measures. 
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Table 9-1 – Summary of the key environmental issues, potential impacts, management and predicted outcomes 

Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

BIOPHYSICAL      

Vegetation and 
Flora 

Maintain the abundance, 
biodiversity, geographic distribution 
and productivity of flora at species 
and ecosystem levels through the 
avoidance of adverse impacts and 
improvement of knowledge. 

Flora and vegetation of the Geraldton Sandplains 
bioregion.  
No DRF or TECs known from within the Study Area.   
Priority Flora species and restricted communities 
have been recorded in the Study Area surrounding 
the Proposal.  
Vegetation Communities 
The Study Area contains  
• Seven Beard vegetation units (Ecologia, 2010a).   
• The current extent of these vegetation units 

ranges from 17.0% to 86.7% of their pre-European 
extent in Western Australia.  

• Five of the Beard units are highly or entirely 
confined to the Geraldton Sandplains bioregion 
and a sixth unit has over 50% of its extent in the 
Geraldton Sandplains bioregion. 

• 14 native vegetation sub-associations have been 
mapped by Ecologia (2010a) in the Study Area. 

• Of these vegetation sub-associations, 1, 2, 7, 8, 9 
and 10 appear to be relatively restricted within 
the GRFVS area (WAPC, 2010). 

• The Oakajee coastal vegetation is locally 
significant given no coastal conservation reserves.  
Nevertheless, the Greenough vegetation system is 
characterised by a coastal limestone belt 
extending from Kalbarri to Dongara with 
considerable areas of what appears to be similar 
stands of coastal vegetation for this length to the 
north and south of the GRFVS area. 

Threatened Flora: 
On-ground surveys have recorded 15 conservation 
significant flora species within the Study Area, 
including: 
• 11 Priority Flora species (recorded by Ecologia, 

2010a); and 
• 4 additional Priority Flora species recorded by 

others. 

Vegetation Clearing 
• The most significant potential impact identified is 

the direct impact of clearing of native vegetation 
for construction of the Proposal. 

• Approximately 365ha of ground will be disturbed, 
with approximately 61% (up to 222ha) hosting 
native vegetation. 

• Spread of weeds, particularly from construction 
and maintenance activities 

• Indirect impacts through possible increases in the 
frequency of fire. 

• Increased risk of erosion and / or sedimentation 
impacting on vegetation. 

• Possible fragmentation of vegetation and flora 
populations, which may impact on population 
dynamics and increase edge effects. 

 

• Prepare and implement a Flora and Vegetation 
Management Plan / Conceptual Closure and 
Rehabilitation Management Plan 

• Implement a clearing control system to restrict the 
number and extent of cleared areas to the minimum 
needed for safe and efficient implementation of the 
Proposal.   

• All significant conservation locations will be avoided 
where possible 

• A Conservation Significant Flora Register will be 
maintained throughout project activities  

• Vegetation clearing is to occur within clearly defined 
boundaries, and the area will be kept the minimum 
required to safely perform the works 

• Prepare and implement a weed control program to 
minimise the spread of weeds into unaffected areas.  

• Prepare and implement an Emergency Management Plan 
to limit the risk of inadvertent fire ignition. 

• Implementation of measures to offset environmental 
loss.  Such measures may include  
o Additional regional flora and vegetation survey work 

will be undertaken to further define the distribution 
of Priority Flora species for species that include 
Melaleuca huttensis, Acanthocarpus parviflorus and 
Lasiopetalum oppositifolium and for the Juncus 
kraussii closed sedgeland;  

o Support of the Moresby Range Regional Strategy; and 
o Increase ecological linkages between the coast and 

Morsby ranges through investigation of opportunities 
to rehabilitate the Oakajee and Buller Rivers within 
the OIE; 

o Use of Melaleuca huttensis, Acanthocarpus parviflorus 
and Lasiopetalum oppositifolium species in 
rehabilitation works. 

• Final offset measures will be determined in consultation 
with the EPA and the DEC. Implementation of vegetation 
and flora management protocols outlined above under 
the OPR EMS, Port Construction and Operations 
Management Plans. 

Vegetation Communities 
• Approximately 222 ha of vegetation will be 

cleared which represents 3.7% of native 
vegetation within the GRFVS area and 13.5% 
of native vegetation within the local (Study) 
area.   

• The majority of the proposed cumulative 
clearing will occur across vegetation sub-
associations that are well represented within 
the region and sub-region.   

• In all cases, the proposed cumulative 
impacts do not result in the remaining 
extent in the Geraldton Sandplains Bioregion 
falling into a more critical category of 
conservation significance.   

• It is considered that the Proposal’s small 
area of vegetation clearing will not 
significantly reduce the current extent of 
Beard vegetation units 35, 359, and 413. 

Vegetation Sub-Association 2 - Juncus kraussii 
• The Proposal is predicted to reduce the sub-

association 2, Juncus kraussii closed 
sedgeland on swale, to 66% of its known 
extent within the Geraldton Sandplain 
Bioregion.    

• To better understand the regional 
significance of this sub-association, OPR will 
implement a regionally focused survey of 
coastal vegetation to the north of the 
Proposal area.   

• With access to freehold land in addition to 
the limited public lands surveyed along the 
coastal strip between Geraldton and 
Kalbarri, this additional survey will 
considerably extend the known extent of 
this sub-association within the Bioregion.   

• OPR will work with LandCorp, GPA and DSD 
in relation to the location of the southern 
access road and if practicable will ensure 
that this infrastructure is located away from 
this sub-association.   

Vegetation Sub-Association 8 - Grevillea - 
Melaleuca and other low shrubs over Borya 
sphaerocephala mats on laterite/sandstone 
• Approximately 30% of this vegetation sub-

association is expected to be disturbed by 
clearing in the Study Area.   

• OPR will implement a regionally focused 
survey within remnant vegetation beyond 
the Study Area.  It is anticipated that this 
survey will dramatically extend the known 
extent of this sub-association within the 
Geraldton Sandplain Bioregion.   
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Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

• Within the Proposal area, OPR will 
endeavour to implement its activities such 
that impacts to this sub-association are 
minimized as much as practicable.   

• In terms of managing indirect impacts from 
the Proposal, during the final and more 
detailed phases of engineering OPR will 
investigate options to ensure that potential 
indirect impacts are appropriately managed. 

Threatened Flora: 
• No vegetation communities listed under the 

EPBC Act, or listed as TECs or PECs will be 
disturbed. 

• No species of DRF will be disturbed. 

Fauna Maintain the abundance, 
biodiversity, geographic distribution 
and productivity of fauna at species 
and ecosystem levels through the 
avoidance of adverse impacts and 
improvement of knowledge. 

Fauna habitat in the Geraldton Sandplains bioregion. 
Seven significant fauna species observed within the 
Study Area (Ecologia, 2010b) including: 
• 4 EPBC Act listed Migratory bird species:  

o White-bellied Sea-eagle (Haliaeetus 
leucogaster),  

o Fork-tailed Swift (Apus pacificus),  
o Rainbow Bee-eater (Merops ornatus), and  
o Eastern Osprey (Pandion cristatus) ;  and 

• 3 DEC Priority 4 species.  
o Australian Bustard (Ardeotis australis) 
o Lined Skink (Lerista lineata)  
o White-browed Babbler (Western Wheatbelt 

subspecies) (Pomatostomus superciliosus 
ashbyi 

• Potential significant fauna not recorded in the 
Study Area, but considered to have a high to 
moderate likelihood of utilising the Study Area: 
o Carnaby’s Black-Cockatoo (Calyptorhynchus 

latirostris) (EPBC Endangered, WC Act 
Schedule 1) - 

o Eastern Great Egret (Ardea modesta) (EPBC 
Migratory) – 

o Peregrine Falcon (Falco peregrinus) (WC Act 
Schedule 4) –  

o Lined Skink (Lerista lineata) (DEC Priority 3) 
• Four Short Range Endemic (SRE) species recorded 

in the Study Area – three of which have been 
recorded during regional surveys. 

• An additional three possible SRE species and six 
species of indeterminate SRE species also 
recorded within Study Area. 

• Three stygofauna taxa of indeterminate SRE status 
also recorded in the Study Area. 

Fauna Habitat: 
• The most significant potential impact identified is 

the direct impact of clearing of habitat for 
construction of the Proposal.  Approximately 
365ha of ground will be disturbed, with 
approximately 61% (up to 222ha) hosting native 
vegetation.  

• Habitat contraction / fragmentation 
Fauna 
• Direct mortalities from activities associated with 

construction and operations, such as vehicle & 
plant movements.  

• Incidental fauna impacts via vehicle strike. 
• Potential increase in feral animal activity leading 

to increased fauna deaths. 
• Indirect impacts through possible increases in 

the frequency of fire. 
• Potential indirect impacts via noise, light spill 

and vibration. 
• Potential uncontrolled or unintentional fire 

Potential impacts on stygofauna through 
groundwater contamination. 

• The extent of clearing required for construction and 
operation activities will be minimised as much as 
practicable. 

• Minimise the length of open trench at any one time.   
• Inspect trenches and excavations outside of construction 

envelopes regularly and promptly remove any trapped 
animals. 

• No domestic animals or pets will be permitted on site. 
• Feral animal control strategies will be developed and 

implemented consistent with regional and local feral 
animal control initiatives. 

• Ensure that DRF, TECs or Federally Protected Species or 
their habitat beyond the disturbance areas described 
within the PER are not disturbed.  Should these species 
be found during construction in locations where impacts 
are unavoidable, OPR will seek Ministerial permission to 
disturb.     

• Prepare and implement a monitoring programme for the 
Short Range Endemic burrowing spiders and provide 
results to DEC. 

• Implementation of fauna and habitat protocols outlined 
above under the OPR EMS, Port Construction and 
Operations Management Plans 

• Implement additional further surveys, relating to SRE 
species only currently recorded in the Study Area. 

Fauna Habitat 
• Approximately 222 ha of potential fauna 

habitat will be cleared. 
• Identified significant fauna habitats are well 

represented within the GRFVS Study Area, 
with impacts comprising less than 1% to 
approximately 5% of their known extent 
within the GRFVS Study Area.   

• OPR has identified management actions that 
will aim to increase habitat for significant 
species, through rehabilitation with local 
species and management of feral animals.   

Significant Vertebrate Fauna 
• No significant impacts to Migratory bird 

species, EPBC Act listed fauna or Wildlife 
Conservation Act Schedule species. 

• No significant impact to species with range 
extensions or identified to be endemic to 
the region. 

Significant Invertebrate fauna 
• No significant impacts to subterranean fauna 

are expected, populations are expected to 
be unchanged. 

• Unlikely to have a significant impact to range 
extension or endemic fauna species, SRE’s 
and subterranean fauna. 

• With respect to potential SRE species Aname 
sp. 1 – although the species is not expected 
to be restricted to the Proposal area, Aname 
sp. 1 is yet to be located in regional areas.  
Nevertheless, it is anticipated that further 
survey work to be carried out by OPR to the 
north of the Proposal will increase the 
known distribution of this species.   

• With respect to the three spider and one 
isopod species where SRE status could not 
be determined, none of these are associated 
with ‘island habitats’, or specialised areas 
and as such it is expected that they will be 
present in these various vegetation types 
located outside the impact area and the 
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Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

Proposal is unlikely to represent a threat. 

Surface 
Hydrology 

Maintain the quantity of surface 
water so that existing and potential 
environmental values, including 
ecosystem function, are protected. 
To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

Development occurs on generally sandy terrain 
between the Oakajee and Buller Rivers with little 
runoff.  There are no other significant incised surface 
water features or watercourses visible within the 
Proposal area other than the Oakajee and Buller 
Rivers. 
The Proposal includes a northern access option which 
would involve crossing of the Oakajee River. 
The Proposal area is located in a coastal belt of 
limestone and sand dunes, which results in surface 
water generally infiltrating into the ground on the 
OIE.  
No surface water dependant vegetation communities 
are within the Proposal area. 

• Changes to the surface water runoff volume and 
quality in the environment downstream are 
expected to be minimal given the geology of the 
site will facilitate a rapid rate of surface water 
infiltration into the ground insitu. 

• Potential discharge of chemicals, including 
hydrocarbons. 

• Pooling of water, growth of invasive vegetation 
in low-lying areas is considered unlikely given 
the highly permeable nature of the soils. 

• Some local erosion from disturbed areas such as 
construction areas, stockpiles, laydown yards, 
borrow pits, access roads, other cleared areas, 
causing sedimentation in downstream areas. 

• No significant incised surface water features, 
such as the Oakajee and Buller Rivers are 
proposed to be significantly modified by the 
Proposal. 

• Where appropriate culverts will be implemented along 
rail and roads to ensure surface water flows are 
maintained.  

• Downstream areas to be protected by intercepting and 
directing runoff flows through a site storm water 
management system, which will include strategically, 
placed basins to allow for stormwater capture and 
infiltration. 

• Sedimentation in downstream areas (from disturbed 
areas, stockpiles, transport activities etc) will be 
managed through the site surface water management 
system. 

• Implementation of surface water management protocols 
under the OPR EMS, Port Construction and Operations 
Management Plans. 

• Standard controls for hydrocarbon and waste 
management to be implemented to minimise the risk of 
spills and contamination. 

• No significant impact on Oakajee or Buller 
Rivers is anticipated from this Proposal as 
any potential crossing will be designed to 
maintain surface water flows.  

• Proposed management of site surface and 
stormwater is expected to maintain the 
quantity of surface water so that existing 
and potential environmental values, 
including ecosystem function, are 
protected. 

• No significant change or degradation to 
surface water quality or native vegetation 
as a result of the Proposal are anticipated 
given the geology of the site results in a 
rapid rate of surface water infiltration.   

• Minor localised erosion impacts may occur 
in some areas around construction areas 
and local roads, but will be minimised by 
the use of standard stormwater controls 
(culverts, sumps, bunds etc). 

• Minimal risk of contamination of surface 
water as standard hydrocarbon and waste 
management controls are implemented. 

Groundwater  Maintain the quantity and quality of 
groundwater so that existing and 
potential environmental values, 
including ecosystem function, are 
protected. 
To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

Proposal occurs within the Gascoyne Groundwater 
Management Area proclaimed under the Rights in 
Water and Irrigation Act 1914. 
Insufficient groundwater is present for Project 
purposes. 

• No groundwater abstraction will be required for 
the Proposal; as such no direct impacts to 
groundwater are expected. 

• Indirect impacts on groundwater quality have 
the potential to result from waste and 
hydrocarbon handling, storage, transport and 
disposal. 

• Detailed design will ensure that potentially contaminated 
wastes are minimised and contained away from the 
natural environment. 

• Implementation of groundwater management protocols 
under the OPR EMS, Port Construction and Operations 
Management Plans. 

• No groundwater abstraction will occur in 
the Study area so the quantity of water 
should not be affected.   

• Risks of groundwater contamination 
minimized by the implementation of 
standard controls for hydrocarbon storage. 

Marine To maintain the integrity, ecological 
functions and environmental values 
of the seabed and the coast. 
To ensure that emissions do not 
adversely affect environment values 
or the health, welfare and amenity 
of people and land uses by meeting 
statutory requirements and 
acceptable standards. 
 
 

Benthic Primary Producer Habitat (BPPH) exists in 
proximity to the Approved Port. 
The coastal environment is high energy and has 
considerable spatial and temporal variation in water 
quality. 

• Release of wastewater (brine discharge) to the 
Indian Ocean from a 14 ML/day (5GL/annum) 
desalination plant. 

• Potential water quality (salinity, dissolved oxygen 
and temperature) impacts from brine discharge. 

• Release of contaminates resulting from storage 
and handling of hydrocarbons and wastes. 

• The desalination diffusers will be located and designed to 
ensure sufficient mixing to meet ANZECC and ARMCANZ 
2000 National Water Quality Management Strategy 80% 
species protection guideline levels. 

• A diffuser will be used to reach a minimum initial dilution 
of 30:1 within 30 m of the return-water discharge.   

• A Desalination Discharge Environmental Management 
Plan which includes monitoring and management 
program for the desalination brine discharge will be 
developed, which will detail: 
o  detail methods for the collection of physico-chemical 

water quality data within the LEPA and HEPA adjacent 
to the brine discharge,  

o monitoring of the receiving environment and  
o define the trigger level exceedences.   

• The program will capture seasonal variability including 
calm and stormy conditions and periods of significant 
river flow.   

• The relatively small volume of desalination 
brine will be discharged into a high energy 
wave environment.   

• The design and management strategies will 
ensure that no significant impacts to the 
marine water occur beyond the 50 metre 
LEPA surrounding the diffuser. 

• Impacts to benthic Primary Producer will be 
constrained to areas approved by 
Ministerial Statement 469. 

• Risks of contamination to the marine 
environment will be minimized by the 
implementation of standard controls for 
hydrocarbon storage and use. 
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Environmental 
Factor 

EPA Objective Existing Environment Potential Impacts Environmental Management Predicted Outcome 

• Far-field modelling of brine discharge will be 
incorporated into the existing Oakajee hydrodynamic 
model developed for the Approved Port, prior to 
construction and will assist in finalising the design and 
monitoring program. 

• A model verification study of the behaviour and 
dispersion of the plume will be completed within first 12 
months after commencement of discharge. 

POLLUTION 

Noise and 
Vibration  

To protect the amenity of nearby 
residents from noise impacts 
resulting from activities associated 
with the Proposal by ensuring that 
noise levels meet statutory 
requirements and acceptable 
standards. 
 

The Proposal Area is zoned for industrial purposes. 
The Proposal Area has historically, and is currently, 
utilised for agricultural and recreational purposes.  
The closest noise sensitive premises to the Proposal 
are: 
• Camping grounds at Coronation Beach 

approximately 4 km to the north of the Proposal. 
• Drumonds Cove and Park Falls residential areas 

are approximately 6 km to the south and south-
east of the Proposal’s stockyards. 

• Buller residences located approximately 4 km to 
the south east of the Proposal. 

General 
• Noise will be generated by operating plant and 

machinery during both the construction and 
operational phases of the Proposal.   

Construction  
• Potential for car dumper construction to require 

piling activities which could generate significant 
noise. 

• Piling also has a potential to generate some 
vibration. 

Operations  
• Operations will occur 24 hours a day, seven days 

a week, and 365 days per year.   

• A significant industrial area and buffer has been 
established by Landcorp. 

• This buffer has been zoned within the Shire of Chapman 
Valley (SoCV) Town Planning Scheme (TPS) No. 1 to avoid 
impacts to sensitive community receptors. 

• Implementation of noise and vibration management 
protocols under the OPR EMS, Construction and 
Operations Management Plans. 

• Implement a noise monitoring program during both 
construction and operational phases of the Proposal. 

 

• Given the significant buffer allowed for the 
OIE, and the distance between the port 
operations and construction activities and 
sensitive receptors no significant noise or 
vibration impacts are anticipated. 

Air Quality To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

The Proposal area is zoned for industrial purposes, 
with a significant industry buffer secured by the 
Government and zoned in the Shire of Chapman 
Valley Town Planning Scheme No. 1.   
The main air quality factor relevant to the Proposal is 
dust.  The main contributor to ambient dust 
concentrations in the area is likely to be wind erosion 
from local sand dunes and areas exposed by land 
clearing and pastoral activities. The Geraldton area is 
known for its windy conditions with wind speeds 
greater than 20 km/h for more than 20% of 3pm 
observations throughout the year.  In summer 
months winds exceed 20 km/h for more than 30% of 
3pm observations. 
Ambient dust levels, particulate matter (PM) with an 
aerodynamic diameter of 10 microns and smaller 
(PM10), in the region are monitored in Geraldton by 
the DEC.  Statistics for the 2007/2008 year are 
presented in Table 7-21.  These data indicate summer 
and autumn are the times of year when the Geraldton 
region has its highest dust concentration, at times 
exceeding the NEPM criteria. 
 

Construction  
• Dust will be generated by earthworks during 

construction phase, via stripping and from 
stockpiling of topsoil, cut and fill works and from 
haulage activities. 

Operation 
• Dust will be generated from ore handling 

activities including ship loading, conveying, train 
unloading and stockpiling. 

• Ore stockpiles will provide the most significant 
source of operational dust emissions. 

• Other air emissions (including nitrogen oxides 
and sulphur dioxide) will be generated from a 
potential gas (with diesel back up) power plant. 

• A significant industry buffer has been set aside by 
Landcorp and zoned in the SoCV TPS No. 1. 

Construction 
• The extent of clearing for construction activities is to be 

minimised with progressive rehabilitation of disturbed 
areas, outside operational requirements, undertaken 
where practicable 

• Construction (and Operational) dust mitigation controls 
will include: 
o progressive and staged clearing of vegetation to limit 

the number of open areas 
o restrict vehicle movements to designated access 

tracks, where practicable 
o revegetate cleared areas no longer being used 
o treat road surfaces 
o utilise water sprays 
o use chemical polymers to stabilise surfaces 
o set and enforce vehicle speed limits 
o incident reporting and rectification system 
o continuous improvement 

Operation 

• Prepare and implement an Air Quality Management 
Plan that includes objectives, targets, and detailed 
management actions to minimise dust emissions at 
source, monitoring, incident management, and 
contingency measures and that is based on continuous 
improvement principles. 

• Include designated product moisture content limits in 
contracts for ore being delivered to levels appropriate 
for dust management and maintain product moisture at 
or above Dust Extinction Moisture (DEM) levels in 

• Existing dust levels at the Oakajee site are 
relatively high with recorded background 
levels shown to exceed the NEPM PM10 
standard eight times between July 2007 and 
June 2008.  

• Dust emissions were modelled using 
meteorology from the same period, and 
predicts that as a result of the operation of 
the Proposal, the NEPM standard is expected 
to be exceeded on only one additional day 
per year at the northern boundary of the OIE 
and at Coronation Beach.   

• There is no exceedance of the Kwinana EPP 
Area C criterion predicted, which relates to 
locations outside of the OIE. 

• OPR will further refine its understanding of 
dust emissions from the Proposal by 
conducting further product testing and by 
collecting magnetite emission data.  The 
information will prove useful to improving 
the model, however, the current model is 
expected to contain sufficient data for the 
PER assessment.  Further improvements to 
the model will occur as part of the licence 
application process under Part V of the EP 
Act. 

• Emissions to atmosphere from the power 
station are unlikely to result in ground level 
concentrations of NOx or SO2 exceeding 14% 
of any recognized standard. 
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stockpiles and throughout handling processes. 

• Fugitive emissions from stockpile wind erosion are to be 
controlled by measures that include; stockyard water 
cannons; use of chemical polymers (or other 
appropriate sealants) on selected stockpiles; dust 
monitoring to provide real time feedback and when 
dust levels are too high implement dust abatement 
strategies (additional water cannons, water trucks); 
cleanup of spillage; avoidance or minimisation of dead 
stockpile; conveyor belt cleaning systems.  

• Wind break plates (shields) installed at regular intervals 
along conveyor line. 

• Design and operate transfer stations so that fugitive 
emissions are controlled by the application of the 
following control measures; water application; air 
extraction (wet or dry scrubbers); positive or negative 
pressure; baghouse or fogging system; full enclosure, 
incident reporting and follow up system. 

• Fugitive emissions from shiploading are to be controlled 
by measures that include; minimise drop height; all 
outgoing ore at correct DEM; dust monitoring to 
provide real time feedback and when dust levels are too 
high implement dust abatement strategies (reduce 
loading rate, additional water sprays, etc); enclosing 
transfer points. 

• Dust monitoring to provide real time feedback, and 
ensure controls are implemented prior to dust 
becoming an issue. 

 

Soil Quality – 
Acid Sulfate Soil 

To ensure that emissions do not 
adversely affect environment values 
or the health, welfare and amenity 
of people and land uses by meeting 
statutory requirements and 
acceptable standards. 
To maintain the integrity, ecological 
functions and environmental values 
of the soil and landform. 

The Proposal lies on the coastal belt of limestone and 
sand dunes which extend along the coast north and 
south of Geraldton.  The coastal limestone belt forms 
hills up to 130 m high and extends up to 8 km inland. 
The overlying podsolides sand may contain some 
acidity; however the underlying limestone and dune 
sands have a neutralizing capacity, therefore, the site 
has low potential for acid sulfate soils. 

Approximately 365ha of ground will be disturbed for 
the Proposal. 
Other impacts could include: 
• Changes in soil chemistry, including very low 

potential for generation of Acid Sulphate Soils 
(ASS); 

• Increased soil erosion; 
• Alteration of soil structure. 

• Implementation of acid sulphate soil management 
protocols under the Acid Sulphate Soils Management 
Plan. 

• Implementation of chemical and hydrocarbon storage, 
handling and management protocols under the 
Hazardous Materials and Contamination Management 
Plan. 

• Preservation of topsoil from key areas to enable 
rehabilitation. 

• Mulches and other soil stabilisation techniques will be 
used on exposed areas where practicable. 

• Implementation of the OPR EMS, Port Construction and 
Operations Management Plans. 

ASS soils are unlikely to be disturbed as a result 
of the Proposal.   
 

Wastes To ensure that emissions do not 
adversely affect environmental 
values or the health, welfare and 
amenity of people and land uses by 
meeting statutory requirements 
and acceptable standards. 

The Proposal Area has historically, and is currently, 
utilised for agricultural purposes.  
No significant wastes are generated on site at 
present. No waste facilities exist on the site. 

The construction and operation of the Proposal will 
generate the following types of wastes: 

• general domestic and office refuse;  
• biological wastes (e.g. sewage); 
• hazardous wastes (e.g. oils, grease, lubricants); 
• industrial wastes (e.g. tyres, packaging, 

infrastructure and machinery components); 
• quarantine waste; and 
• hyper-saline waste water from the desalination 

plant (refer to Marine section above). 
The Proposal does not involve the storage or 
handling of large volumes of hazardous wastes.  
Waste production during both the construction and 
operational phases will be no different to similar 

• Inert and putrescible waste will be disposed of at 
licenced or registered landfills created along the rail 
route where distance to existing Shire landfill facilities is 
prohibitive.  

• Prepare and implement a Waste Management Plan 
based on the hierarchy of waste minimisation. 

• Hazardous wastes will be stored and transported in 
accordance with relevant legislation to ensure that there 
is no discharge to the environment. 

• Hydrocarbons will be transported, stored and used in 
accordance with industry best practice to reduce the risk 
of spillage to the environment. 

• Hydrocarbon spills will be reported as incidents and 
responded to immediately.  Spill kits will be kept in 

• The waste or hazardous material issues are 
similar to those faced and managed by many 
other remote operations in WA.  The 
quantities of waste expected to be 
generated are not significant. 

• Application of industry best practice 
preventative controls such as risk 
assessment and the application of storage 
and handling standards, incident reporting 
and remedial capacity are expected to 
reduce contamination risks to the 
environment to a level that is insignificant.   

• Current legislative controls are expected to 
ensure that waste and hazardous materials 
are managed to avoid significant impacts to 
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construction sites and operational port facilities 
located elsewhere in WA. 
 

designated positions to allow swift response.  Any 
contaminated soil or used clean up equipment will be 
taken to a licensed facility.   

• Hazardous material handling, storage and spill response 
will occur in accordance with Dangerous Goods Licences 
issued under the Dangerous Goods Safety Act 2004 and 
Australian Standards. 

• Prepare and implement a Hazardous Materials and 
Contamination Management Plan to document in detail 
how chemicals, hydrocarbons and hazardous goods or 
waste will be managed.  This plan will ensure compliance 
with the Contaminated Sites Act 2003. 

the environment.   

Greenhouse Gas 
(GHG) Emissions 

To minimise emissions to levels as 
low as practicable on an on-going 
basis and consider offsets to further 
reduce cumulative emissions. 

• Greenhouse Gas (GHG) emissions from the Mid-
West are currently minor. 

• Majority of iron ore in the Mid-West currently 
being transported by road. 

• No industries that are required to report under the 
NGER Act are currently located within the Proposal 
area. 

 

The Proposal will generate GHG emissions through 
the construction (including via clearing of remnant 
vegetation) and operational phases (mainly from the 
proposed power plant).   
The Proposal will generate GHG emissions through 
construction and operational phases. 
Estimates: 

• Clearing = 34,830 t CO2-e (based on clearing of 
220ha of remnant vegetation and 90ha of 
pastoral lands) 

• Operational (power generation) approximately 
133,300 t CO2-e/annum (based on a gas powered 
facility of 30MW capacity). 

• Represents approximately 0.023% of total 
national emissions in 2008 (approximately 
576,158 Gg). 

The operational GHG emission estimates for the 
proposed power station indicates that OPR will need 
to register under the NGER Act and report emissions. 

• Energy use monitoring will be undertaken monthly and 
results reported to OPR Management. 

• OPR will identify and comply with all energy usage and 
greenhouse gas reporting requirements, and any future 
Commonwealth greenhouse gas legislation. 

• Construction and operations will be conducted with 
efficiency of energy use as a guiding principal to reduce 
unnecessary GHG emissions 

• Report greenhouse gas emissions in accordance with 
NGERS 

• Participate in the Commonwealth Carbon Pollution 
Reduction Scheme as required 

• Benchmark greenhouse emissions targets for each major 
phase of the Proposal against best practice. 

• Conduct annual energy audits of operations 
• Implementation of energy / fuel management protocols 

under the OPR EMS, Port Construction and Operations 
Management Plans. 

• The proposal is not expected to make a 
significant contribution to Australia’s annual 
GHG emissions (0.02% of Australia’s annual 
GHG emissions will be generated). 

• The proposal will increase the GHG efficiency 
of Mid-West mines hauling ore to port along 
the Proposal. 

• Reporting under the NGER Act will be 
required. 

• OPR is expected to participate in the 
proposed Carbon Pollution Reduction 
Scheme. 

SOCIAL SURROUNDS 

Aboriginal 
Heritage 

To ensure that changes to the 
biophysical environment do not 
adversely affect historical and 
cultural associations and comply 
with relevant heritage legislation. 

As at December 2009, there were 42 sites within the 
vicinity of the Proposal that have been registered 
with the Department of Indigenous Affairs under the 
WA Aboriginal Heritage Act 1972.  These include the 
Oakajee and Buller Rivers, which are known to have 
mythological associations to local Aboriginal people.     

The Proposal Area is within the boundaries of the 
Naaguja, Amangu and Mullewa Wadjari native title 
claims.  

The Proposal has the potential to impact upon sites 
of Aboriginal cultural and heritage significance - 
either known (registered) or unknown neither 
directly (through physical disturbance e.g. 
vegetation clearing, top soil relocation and 
construction of infrastructure) or indirectly by 
altering the quality of the environment where the 
heritage site is located (e.g. dust or changed surface 
water flows).  

• OPR will avoid Aboriginal sites wherever practicable.  
Where it is not practicable to do so, OPR will consult with 
each of the native title claim groups in relation to the 
mitigation and salvage of any affected Aboriginal sites and 
seek the consent of the Minister for Indigenous Affairs 
pursuant to Section 18 of the Aboriginal Heritage Act 
1972. 

• OPR has agreed processes in place with each of the Native 
Title claim groups affected by the Proposal to facilitate the 
identification of unregistered Aboriginal sites and 
Aboriginal heritage surveys will be progressively 
conducted over the Proposal area prior to 
commencement of construction. 

• OPR has in place Heritage Protocols with Native Title 
groups. The implementation of these protocols will be via 
an Aboriginal Heritage Management Plan which includes: 
o Protection of sites in situ. 
o Consultation and Section 18 processes, if required, for 

those sites that cannot be avoided. 
o Earthworks management – including the use of 

monitors. 
o Salvage and storage management. 

• OPR will also implement procedures (as identified in the 

• OPR acknowledge that the Proposal has 
aspects that have the potential to disturb 
sites of significance, either directly (through 
physical disturbance of sites) or indirectly by 
altering the quality of the environment where 
the heritage site is located (e.g. through 
changed surface water flows, dust, etc.). 

• Where practicable, significant heritage sites 
will be avoided.   

• Ongoing consultation and indigenous 
participation in heritage survey work will 
assist OPR to ensure that impacts are 
acceptable. 

• With the implementation of management 
measures, the risk of inadvertent disturbance 
of sites is minimised and any unavoidable 
disturbance is authorised under the 
Aboriginal Heritage Act 1972. 
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Heritage Protocol) for the identification and management 
of any additional sites located during the construction 
phase of the Proposal. 

• OPR intends to negotiate Comprehensive Agreements 
with each of the registered Native Title Claimant Groups.  
Such agreements would outline opportunities for 
Indigenous involvement e.g. employment, training and 
contracting arrangements. 

European 
Heritage 

To ensure that changes to the 
biophysical environment do not 
adversely affect historical and 
cultural associations and comply 
with relevant heritage legislation. 

There are several sites of European heritage located 
within the OIE Industry Buffer: 

• White Peak Quarry 
• White Peak townsite 
• Lime Kiln 1 
• Lime Kiln 2 
• Chinaman’s House 
• Cottage 

The Proposal will not impact on any known sites of 
European heritage significance, although there is 
potential to impact on previously unrecorded 
artifacts. 

• Determine the nature, extent and significance of sites 
within the potential disturbance envelope 

• Establish cultural heritage database with GIS records of 
non-indigenous heritage site locations within the 
Proposal Area 

• Implement the OPR ground disturbance permitting 
procedure incorporating checks on heritage sites and 
exclusion zones 

• If appropriate, mark and signpost sites to reduce the 
likelihood of inadvertent damage 

• No significant impact relating to sites 
European heritage significance is 
anticipated. 

• OPR will comply with the Heritage of 
Western Australia Act 1990.  

 

Visual Amenity To ensure that aesthetic values are 
considered and measures are 
adopted to reduce visual impacts on 
the landscape as low as reasonably 
practicable. 

To avoid or manage potential 
impacts from light overspill and 
comply with acceptable standards. 

The existing environment provides a coastal vista, 
with agricultural views on the plateau.  

The Proposal is approximately 6 km north of the 
nearest coastal community being Drummonds Cove, 
and 24 km north of Geraldton. 

The Proposal infrastructure will be located adjacent 
to the OIE, which includes a significant buffer area.  
The stockyard will be constructed on the low lying 
dunal swale, with the nearest view sheds from the 
proposed Moresby Range Regional Park and 
Drummonds Beach. 

Light from the project will be required so that 
operations can run 24 hours a day. However it is 
expected that the light spill to be almost zero given 
the undulating topography of the area and the 
distances to the nearest residential community 
(Drummonds Cove).  

• OPR will undertake vegetation screening and 
rehabilitation using local provenance species of 
disturbed areas to minimise the effect of infrastructure. 

• Visual dust monitoring of construction and operations 
areas will be undertaken and if required control 
measures will be implemented.  

• Visual amenity from sensitive viewsheds will be 
considered in the design of the Proposal eg. stockyard 
will be constructed low in the landscape on dunal 
swales. 

• Lighting will be designed and placed to reduce intrusion 
where practicable in accordance with AS4282-1997: 
Control of the Obtrusive Effects of Outdoor Lighting. 

• The majority of infrastructure elements 
relating to the Proposal have limited visual 
impact from the surrounding area, given it 
will be located low in the landscape.  The 
visual assessment modelling suggests visual 
impact will not be significant, with largely 
only the breakwater of the Approved 
Project able to be viewed from the 
Moresby Ranges, Drummonds Cove and 
Geraldton.   

• Lighting will be designed to minimise light 
spill.  Light spill is expected to have 
negligible impact on sensitive uses given 
the distance and topography between the 
infrastructure and both recreational and 
residential areas. 

• Aesthetic values have been considered, and 
measures will be in place to reduce visual 
impacts on the landscape to as low as 
reasonably practicable. 

Other social and 
economic 

To ensure that existing and planned 
recreational uses are not 
compromised over the extent of the 
region. 
To ensure that risk from the 
proposal is as low as reasonably 
achievable and complies with 
acceptable standards and EPA 
criteria. To ensure that existing and 
planned recreational uses are not 
compromised over the extent of the 
region. 

 

The Proposal is 24km to the north of the City of 
Geraldton, and within the vicinity of other smaller 
localities (eg. approximately 6km north of 
Drummonds Cove locality).   

A number of beaches in proximity to the Proposal, 
including Coronation Beach are used by the local and 
regional community for recreational purposes.   
Significant local support for Oakajee Port 
Development. 

The Proposal infrastructure will be located adjacent 
to the OIE, which includes a significant buffer area.  
The OIE and buffer has been zoned for these uses 
under the Shire of Chapman Valley (SoCV) Town 
Planning Scheme (TPS) No. 1. 

Potential impacts on recreational activities and risks 
to public safety. 

Approved port facility and zoning already restricts 
access to the Proposal Area and requires 
implementation of recreational and public risk 
controls. 

Other positive impacts – including increased 
employment, economic activity and community 
development activities. 

• Compliance with the requirements within TPS No. 1. 
• Compliance with the Recreation, Fishing and Access 

Management Plan (RFAMP) required by MS 469. 
• Develop and implement workforce induction program 

that includes this following components are included: 
o Providing a map of the marine environment around 

the Proposal describing no take zones, identification 
of conservations areas, and status of marine 
management areas. 

o Providing a map of the terrestrial environment 
including visitor locations, access tracks and any 
prohibited areas. 

o Providing guidance on appropriate behaviour at 
visitor nodes and advice regarding minimisation of 
impacts. 

o advising of appropriate behaviours around local fauna 
and flora with a focus on conservation significance 

• No significant impacts relating to noise, 
vibration, air quality, light or visual amenity  
from the Proposal are anticipated given the 
significant buffer allowed for the OIE, and 
the distance between the port operations 
and sensitive receptors. 

• On the basis of, the existing land use 
controls within SoCV TPS No. 1, conditions 
of MS 469, maritime safety controls 
relating to Ports, and legislated 
construction and operational requirements, 
it is considered that the Proposal is unlikely 
to have a significant adverse impact to the 
surrounding recreational and 
environmental factors.  Furthermore, these 
controls will also ensure that community 
risk is adequately managed. 
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species. 
o advising of ‘good neighbour’ behaviours with regards 

to other land users including, tourists, the Geraldton 
community and adjacent land managers. 

• In accordance with access agreements and leases 
negotiated with the State, signage will be erected and 
maintained to alert members of the public to risks and 
hazards and exclude them from construction and 
operational areas. 

• Include Public Risk in Risk Assessment and Risk 
Management programmes  

• Public notices shall be communicated prior to any works 
taking place that may affect public access. 

• Additional management measures that will be 
implemented to protect the recreational and social 
values of the surrounding areas will involve the 
maintenance of a register of complaints relating to the 
implementation and operation of the Proposal. 

• Continued implementation of the OPR Stakeholder 
Consultation Strategy.  

• Public risks considered in engineering design and 
preliminary works (e.g. fencing planned to be installed 
to prevent access by the public to areas of high risk 
activities). 

• Nuisance issues such as noise, dust light, vibration 
largely resolved by Oakajee Industrial Estate buffer, 
however, OPR will implement further dust and noise 
and vibration management measures as identified in the 
OPR EMS, Port Construction and Operations 
Management Plans. 

• Implementation of Rehabilitation and Coastal 
Management and Recreation Strategies under the OPR 
EMS and Ports Operations Management Plan. 
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12 GLOSSARY 

Table 12-1 – Explanation of units 

Unit Description 

dB Decibels; used to express sound intensity 

e-CO2 Carbon dioxide equivalents 

Gg Gigagrams (=1000t) 

ha Hectares (1ha – 10,000m2) 

hr Hour 

kL Kilolitre 

km Kilometre 

kt Kilotonnes 

L Litre 

LA10 A noise level audible to human ears that is exceeded for10% of the time that it 
is measured during a measurement period. 

LAeq Steady sound level that contains the same amount of acoustical energy as a 
given time-varying sound 

m Metre 

m2 Square metre 

mg/L Milligrams per litre  

ML/day Megalitres per day (1ML = 1,000,000L) 

Mtpa Million tonnes per annum 

PM10 Particulate matter 10µm or less 

ppb Parts per billion 

t Tonnes 

TJ Terrajoule 

yr Year 
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Table 12-2 – Short titles and acronyms 

Terms Expansion/Definition 

AGO Australian Greenhouse Office 

AHD Australian Height Datum  

AHMP Aboriginal Heritage Management Plan 

ANZECC Australian and New Zealand Environment and Conservation Council 

AQIS Australian Quarantine Inspection Service 

ARI Average Recurrence Interval 

ARMCANZ Agriculture and Resources Management Council of Australia and New Zealand 

ARRP Act Agriculture and Related Resources Protection Act 1976 

AS / NZS Australian / New Zealand Standard 

ASS Acid Sulphate Soils 

ASX Australian Stock Exchange 

BoM Bureau of Meteorology 

CEO Chief Executive Officer 

CO2 Carbon dioxide 

CO2-e Carbon dioxide equivalent 

CPRS Carbon Pollution Reduction Scheme 

CRL Crosslands Resources Limited 

CRWC Chapman River Wildlife Corridor 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

CUI Common Use Infrastructure 

DBNGP Dampier to Bunbury Natural Gas Pipeline 

DAFWA Department of Agriculture and Food Western Australia 

DCC Department for Climate Change 

DDEMP Desalination Discharge Environmental Management Plan 

DEC Department of Environment and Conservation 

DEM Dust Extinction Moisture 

DEWHA Department of Environment, Water, Heritage and the Arts 

DIA Department of Indigenous Affairs 

DMP Department of Mining and Petroleum 

DoH Department of Health 

DoP Department of Planning 

DoT Department of Transport  

DoW Department of Water 

DRF Declared Rare Flora 

DSD Department of State Development 

DSO Direct Shipping Ore (Hematite) 

DWT Dry weight tonnage 

EAG Environmental Assessment Guidelines 

EET Emission Estimation Technique 

EIA Environmental Impact Assessment 

EMP Environmental Management Plan 

EMS Environmental Management System 
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Terms Expansion/Definition 

ENSO El Niño – Southern Oscillation 

EP Act Environmental Protection Act 1986 (WA) 

EPA Environmental Protection Authority 

EPASU Environmental Protection Authority Service Unit (as at 27/11/09 became OEPA) 

EPBC Act Environmental Protection and Biodiversity Act 1999 (Cwth) 

EQG Environmental Quality Guideline 

EQMF Environmental Quality Management Framework 

ESA Environmentally Sensitive Area 

ESD Environmental Scoping Document 

ETS Emissions Trading Scheme 

FESA Fire Emergency Services Authority of Western Australia 

GHG Greenhouse Gas 

GPA Geraldton Port Authority 

GRFVS Geraldton Regional Flora and Vegetation Survey 

GS2 Geraldton Hill Sub-region (within Geraldton Sandplains Bioregion) 

HAT Highest Astronomical Tide 

HEPA High Ecological Protection Area 

IBRA Interim Biogeographic Regionalisation of Australia 

ICE Incidence-based Coverage Estimator (see SAC) 

ISO International Organisation for Standardisation 

IUCN International Union for the Conservation of Nature and Natural Resources  

LAT Lowest Astronomical Tide 

LEPA Low Ecological Protection Area 

LRP Lump Rescreening Plant 

MDPL Mitsubishi Development Pty Ltd 

MML Murchison Metals Limited 

MPN Most Probable Number 

MS 469 Ministerial Statement 469 (approval relevant to the Approved Port) 

MSIC Maritime Security Identification Card  

MSL Mean Sea Level 

NEPM National Environmental Pollution Measure 

NES National Environmental Significance (Matters of) 

NGA National Greenhouse Accounts 

NGER Act National Greenhouse and Energy Reporting Act 2007 

NGERS National Greenhouse Emissions Reporting System  

NO2 Nitrogen Dioxide 

NOX Oxides of Nitrogen 

NPI National Pollution Inventory 

NSW New South Wales 

NTU Nephelometric Turbidity Units 

O3 Ozone 

OEPA Office of the Environmental Protection Authority (formerly EPASU) 
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Terms Expansion/Definition 

OIE Oakajee Industrial Estate 

OPR Oakajee Port and Rail Pty Ltd 

PEC Priority Ecological Community 

PER Public Environmental Review 

PF Priority Flora 

PFD Process Flow Diagram 

PM Particulate matter 

PM10 Particulate matter 10µm or less 

PTA Public Transport Authority 

RFAMP Recreation, Fishing and Access Management Plan (required by MS 469) 

RIWI Act Rights in Water and Irrigation Act 1914 

RL Relative Level 

SAC Species Accumulation Curve 

SAM Southern Annular Mode 

SDA State Development Agreement 

SIA Social Impact Assessment 

SMS Safety Management System 

SO2 Sulphur Dioxide 

SoCV Shire of Chapman Valley 

SoCV TPS No. 1 Shire of Chapman Valley Town Planning Scheme No. 1 

SRE Short Range Endemic 

SWIS South-West Integrated (Electricity) System 

SWRO Sea-Water Reverse Osmosis (Desalination Plant) 

TAPM The Air Pollution Model 

TDS Total Dissolved Solids 

TEC Threatened Ecological Community 

TOs Traditional Owners 

TPS Town Planning Scheme 

TSP Total Suspended Particles 

UXO Unexploded Ordinance 

VOCs Volatile Organic Compounds 

WA Western Australia 

WAM Western Australian Museum 

WAPC Western Australian Planning Commission 

WASQAP Western Australian Shellfish Quality Assurance Program 

WATECSC WA Threatened Ecological Communities Scientific Committee 

WC Act Wildlife Conservation Act 1950 

WET Whole of Effluent Toxicity 

WHO World Health Organisation 

WONS Weeds of National Significance 

YLSC Yamitji Land and Sea Council 
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Table 12-3 – Terms 

Term Definition 

Approved Port 

The deepwater port facility at Oakajee for which the Department of State 
Development is the proponent.  This Project was approved by the WA 
Government in 1998, with the release of Ministerial Statement 469 (Approved 
Port), and more recently updated with an approved Section 45C process. 

Oakajee Port and Rail Development The larger OPR project comprising the marine port, terrestrial port and rail 
components, each the subject of a separate approvals process. 

OPR Rail Development 
The rail project consisting of approximately 570 km of rail from Oakajee to the 
Jack Hills mine and including a rail spur to join the existing WestNet (Mullewa) 
line and another spur to Weld Range. 

Proposal Area The area required for the Terrestrial Port Project infrastructure and facilities as 
outlined in this PER 

Study Area The larger area surveyed for the purpose of biological studies, as presented in 
this PER and relevant Technical Appendices. 

The Proposal The Terrestrial Port Proposal as outlined in this PER. 
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