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1. INTRODUCTION 

This report has been prepared to provide a consolidated source of all information considered by the Department 
of Sustainability, Environment, Water, Population and Communities (SEWPaC) to constitute Preliminary 
Documentation relevant to the EPBC Act referral of the Oakajee Terrestrial Port Development (EPBC2011/5797).  
Specifically, this document consolidates: 

• further assessment information requested by SEWPaC in a letter regarding their Decision on Referral 
dated 11 February 2011 (Appendix A) (Section 2); and 

• additional supporting information required to address additional issues identified and resolved through 
correspondence with SEWPaC throughout the assessment process (Section 3).  

This document should supplement the original referral document, which has not been included within this report.  
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2. FURTHER ASSESSMENT INFORMATION 

The following Section has been prepared to address the further assessment information request made by 
SEWPaC in a letter dated 11 February 2011 (Appendix A). 

2.1 Offsets - Rehabili tation 
SEWPaC concern 

You have identified that 10 hectares of degraded riparian land will be revegetated and protected as part of the 
mitigation package for the proposed action. Please provide a map clearly indicating the location of this area and 
detail how it will be protected in perpetuity. 

OPR Response 

The exact location and extent of the 10 hectares of degraded riparian land along the Oakajee River to be subject 
to revegetation is still to be finalised.  A significant length of the Oakajee River is located within the Oakajee 
Industrial Estate (OIE) Buffer area owned by LandCorp.  OPR are currently in discussion with LandCorp to 
protect a riparian area of the Oakajee River from development through the OIE Industrial Estate Structure 
Planning process, which is still in progress.  As there may be a need for infrastructure corridors such as for 
roads, rail and services to traverse the Oakajee River to access the Industrial Estate in the future, LandCorp 
needs to complete its planning before a final area for the revegetation can be determined that minimises risk of 
potential future disturbance. The purpose of this corridor is to protect into perpetuity the riparian and ecological 
corridor values associated with these landscape features. 

Please also refer to Section 2.2 below in regards to the role of the Oakajee Port Terrestrial Development Offsets 
Strategy for Carnaby’s Black Cockatoo Revision 1 (Appendix B) in addressing the implementation framework for 
delivery of the revegetation, which is the key component of the Oakajee River Valley Restoration Project 
(ORVRP). 

2.2 Offsets – Implementation 
SEWPaC concern 

Your referral includes measures to avoid or reduce impacts to Carnaby’s Black Cockatoos through retaining and 
replanting vegetation on site and acquiring a parcel of land as an offset. While I note the general information you 
have provided about this parcel of land, we will require specific information on the offset site to be able to 
complete our assessment of your proposed action. We therefore ask you provide further information as follows: 

Details of the parcel of land to be acquired as an offset for clearing black cockatoo foraging habitat including: 
• The size and approximate location of the site; 

• The vegetation present on site;  

• The price of the land; 

• The quality of the black cockatoo habitat on site; and  

• The tenure and who will maintain responsibility of the site. 

• Details of conversations with WA DEC, including any details of funding arrangements. 
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OPR Response  

OPR has revised the Oakajee Port Terrestrial Development Offsets Strategy for Carnaby’s Black Cockatoo 
(Appendix B) to include the criteria that OPR have agreed with the State to be applied in identifying parcels of 
land as offsets.  These criteria are now clearly described in the appendices of the Strategy and generally address 
the details requested by SEWPaC on the parcels of land for each offset proposal including: 

• the size and approximate location of the site/s 

• a broad description of the vegetation present on the site/s, described under ‘Environmental description’ 
and ‘Minimum requirements to achieve objective’ for each offset proposal 

• minimum requirements for Carnaby’s Black Cockatoo habitat on site 

• details on the current and proposed tenure of the offset sites for protection of the land parcels in 
perpetuity; and 

• who will maintain responsibility of the site 

The Strategy now also provides further detail on the funding agreements with DEC for the management of the 
land (Figure 3 of Appendix B) and timeframes for the implementation of all phases of the offsets strategy.   It also 
details the extent of further stakeholder consultation committed to by OPR, including how the WA Department of 
Environment and Conservation (DEC) and SEWPaC will be involved in the process of finalising the selection of 
offset land and offset implementation. 

It is not possible for OPR to be definitive on the exact location, physical characteristics, vegetation and floristic 
composition of habitat of potential sites earmarked for acquisition as offset packages at this stage.  This is due to 
commercial, contractual and operational constraints presented at the current stage in the land acquisition 
process. It is for this reason that the Offsets Strategy identifies offset proposals conceptually rather than 
designating the specific parcels of land.  Numerous parcels of land have been identified as likely to be suitable 
for the purpose of offsets and OPR are undertaking assessments of these parcels to provide a more detailed 
description of their habitat values and confirm that they meet or exceed the minimum requirements prescribed for 
the offset proposals in the Offset Strategy.  The implementation plans for the proposed offsets included in the 
appendices of the Strategy dictate the requirements and OPR’s commitments in relation to the conservation of 
habitat.  These implementation plans and Figure 3 of the strategy (Appendix B) describe the process for 
selection, acquisition, and securing of land for conservation that has already been agreed with the DEC.   

Acknowledging there is a need to provide as much surety as possible in terms of delivery of these offsets if the 
Proposed Action is approved, OPR proposes a twofold approach:   

• OPR shall provide documentation (i.e. the revised Offsets Strategy, Appendix B) to detail the minimum 
requirements (i.e. size and environmental values etc) of land parcels to be obtained within the 
preliminary documentation required for assessment.  OPR would anticipate that the implementation of 
this Strategy may be a condition of approval of the proposed Action under the EPBC Act. 

• Prior to the commencement of construction of the proposed Action, OPR shall submit evidence (e.g. 
heads of agreement) that the process of land acquisition for each of the selected parcels has 
commenced.   OPR will describe in this documentation how the selected parcels of land being acquired 
address and/or exceed the minimum requirements prescribed in the Offsets Strategy.   The purpose of 
this submission is to provide surety to SEWPaC that the minimum requirements committed to are being 
met and are in the process of being delivered prior to the impacts of construction commencing.  

OPR considers that the provision of the Offsets Strategy provides a clear indication of the nature and potential 
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value to Carnaby’s Black Cockatoo of the proposed offset projects to enable SEWPaC to complete its 
assessment. 

2.3 Infrastructure Detail  and Delineation of Impacts 
SEWPaC concern  

The referral provides only very general information on the infrastructure activities proposed under the action (for 
example the internal rail system, operations desalination plant, power station, access and service corridors, car 
dumper, iron ore stockpiles and material handling, ore loading facility, power lines, water storage and heavy 
haulage access roads). Please provide further details on each of the separate pieces of infrastructure that are 
proposed. Details need to include a discussion of the possible impacts (both direct and indirect) on matters of 
NES from each activity, such as specific location (including detailed maps), construction methods, surface and 
groundwater impacts.  

OPR Response 

To supplement information provided in the referral document, Table 1 provides further details on each of the 
separate infrastructure elements that form the proposed Action and lists the associated potential direct and 
indirect impacts as they relate to Matters of NES. Specifically, Table 1 shows the number of hectares of each 
vegetation unit identified to represent potential Carnaby’s Black Cockatoo foraging habitat (ELA 2010) that will be 
impacted by each infrastructure element. Figure 6 depicts the conceptual layout of the proposed Action, showing 
the indicative locations of the infrastructure elements described in Table 1 below as they relate to potential 
Carnaby’s Black Cockatoo foraging habitat across the site.   

Impacts to Carnaby’s Black Cockatoo breeding Habitat are limited to 0.3 ha which is limited to the footprint of the 
Northern Port Access Road and includes Eco Logical Australia (ELA) (2010) Habitat Unit ‘riparian vegetation’ 
only. 

Figure 2 represents the process flow of the proposed Oakajee Port, which illustrates the process relationships 
between the elements described in Table 1 below.    

Table 1 Details and Potential Impacts of Infrastructure 

Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

Internal rail 
system 

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. In accordance with 
prior planning and contractual 
arrangements for development of the 
OIE Estate, rail facilities shall be 
located within the OIE buffer zone or 
on the perimeter of the Area C: 

Construction of the 
internal rail system will 
require the clearing of 
vegetation, including 
some potential 
Carnaby’s Black 
Cockatoo Habitat.  This 
clearing has been 
included in the estimates 
of total impact to 
potential Carnaby’s 
Black Cockatoo habitat. 

Operation of the 
internal rail system 
may result in dust 
deposition on adjacent 
vegetation.  Physical 
presence of the 
infrastructure may 
result in altered 
surface water flows, 
which may alter the 
composition of 
adjacent vegetation.   

30.98 Includes 3.54 
ha of Acacia - 
moderately 
dense 
grevillea, 
20.65 ha of 
Melaleuca - 
moderate 
grevillea 3.97 
ha of 
moderate 
banksia 
woodland and 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

Strategic Industry Zone.  

The internal rail system will be 
constructed using standard cut and 
fill techniques.   

 These potential 
indirect impacts have 
been addressed via 
inclusion of a 15 m 
buffer either side of 
the alignment. These 
buffer estimates have 
been included in the 
estimates of total 
impact to potential 
Carnaby’s Black 
Cockatoo habitat. 

2.82 ha of 
Open banksia 
woodland. 

Operations 
desalination 
plant 

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. A 
Seawater Reverse Osmosis (SWRO) 
desalination plant has been 
proposed, which will be rated to treat 
a peak capacity of 14ML/day.  

This facility (inclusive of the intake 
pipe and discharge outlet) is located 
within the Oakajee Deepwater Port 
footprint, subject to approval under 
EPBC 2010/5760. The proposed 
intake and discharge points are 
respectively proposed to be located 
on the north-west corner of the 
reclaimed land; and on the southern 
side of the breakwater at a depth of 
approximately 8 metres and 1 km 
from the shore.  

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 and 

No vegetation clearing or 
direct disturbance to the 
marine environment is 
required for the 
construction of the 
desalination plant as the 
facility and all associated 
pipelines are located 
within the Oakajee 
Deepwater Port footprint 
(subject to separate 
approval under EPBC 
2010/5760). 

 

Operation of the 
facility will result in the 
discharge of brine to 
the marine 
environment.  Based 
on the results of a 
literature review (CEE, 
2010) and 
hydrodynamic 
modelling (APASA, 
2010) the likelihood of 
discharges from the 
desalination plant 
impacting upon the 
marine environment is 
considered to be low. 
The desalination plant 
will pose negligible 
impacts to marine 
water quality, any 
potential impacts will 
be constrained within 
the designated Low 
Ecological Protection 
Area (LEPA). The 
LEPA is located within 
the footprint of the 
Oakajee Deepwater 
Port (subject to 
separate approval 

0 NA 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

treated water pumping to post-
treatment storage. 

under EPBC 
2010/5760). No 
matters of NES will be 
impacted. 

Water storage  Water storage will be located 
adjacent the desalination plant within 
the footprint of the Oakajee 
Deepwater Port. 

No vegetation clearing is 
required for the water 
storage area as the 
facility shall be located 
within the Oakajee 
Deepwater Port footprint 
(subject to separate 
approval under EPBC 
2010/5760). 

 

There are no indirect 
impacts of water 
storage anticipated.  

 

0   NA 

Power station 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 existing South West 
Integrated System (SWIS); or 

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

If required, construction 
of a 30MW gas turbine 
power station with 
backup diesel generator 
will utilise previously 
cleared agricultural land 
within the core OIE. This 
infrastructure element 
will not require the 
clearing of potential 
Carnaby’s Black 
Cockatoo habitat or 
other vegetation.  

 

Operation of the 
power plant (if this 
option is pursued) will 
result in emissions to 
the atmosphere.  
Emissions are unlikely 
to result in ground 
level concentrations of 
NOx or SO2 
exceeding 14% of any 
recognized standard 
and will have 
negligible affect on 
adjacent vegetation. 

0 NA 

Access and 
service 
corridors 
(including 
power lines) 

A services corridor is proposed to be 
located along the northern boundary 
of the OIE 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 

Construction of the 
access and services 
corridors will require the 
clearing of vegetation, 
including some potential 
Carnaby’s Black 
Cockatoo Habitat.  This 
clearing has been 
included in the estimates 
of total impact to 
potential Carnaby’s 

Physical presence of 
the access roads and 
service corridors may 
result in altered 
surface water flows, 
which may alter the 
composition of 
adjacent vegetation.   

This potential indirect 
impact has been 

5.27 Includes 0.57 
ha of Acacia - 
moderately 
dense 
grevillea, 3.33 
ha of 
Melaleuca - 
moderate 
grevillea 0.64 
ha of 
moderate 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

one corridor. 

Power lines will be required to 
provide power to the various 
infrastructure elements.  Power lines 
will be located within the Service 
Corridor. 

Additional minor access roads are 
likely to be required also. The 
specific alignment of these will be 
finalised and located on an as need 
basis as engineering and design 
progresses. 

Acknowledging the above, the 
estimated area of impact has been 
provided (5.27 ha) and this is a 
maximum value. Although the final 
allocation of this area within the 
footprint may vary slightly to that 
shown on Figure 6, neither the total 
number of ha nor the spatial limits of 
the boundary provided will be 
exceeded.  

Black Cockatoo habitat. 

 

included in the 
estimates of total 
impact to potential 
Carnaby’s Black 
Cockatoo habitat via 
inclusion of a 10 m 
buffer either side of 
the corridor. 

banksia 
woodland and 
0.46 ha of 
Open banksia 
woodland. 

Heavy haulage 
Northern Port 
Access Road 
(NPAR) 

The NPAR will be required to link the 
proposed Action to the North West 
Coastal Highway. Cut and fill areas 
will be used for laydown and storage 
during construction and due to the 
short construction timeframe, it is 
anticipated there will be low to no 
indirect impacts outside this footprint. 
Once complete, the NPAR will be 
sealed with a hard surface to ensure 
dust does not impact on surrounding 
vegetation and conditions for weed 
infestation will be reduced. In 
addition, appropriate stormwater 
controls will be used to ensure 
indirect impacts are not caused by 
runoff and the bed and banks of the 
Oakajee River are protected. 

Construction of the 
NPAR will require the 
clearing of vegetation, 
including some potential 
Carnaby’s Black 
Cockatoo Habitat.  This 
clearing has been 
included in the estimates 
of total impact to 
potential Carnaby’s 
Black Cockatoo habitat. 

 

There are no potential 
indirect impacts 
anticipated to be 
associated with the 
NPAR.  

5.34 

 

 

 

 

 

 

 

 

Includes 4.61 
ha Acacia - 
moderate 
hakea and 
0.73 of  
Melaleuca - 
moderate 
grevillea. 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

In loading 
system (car 
dumper and 
stackers) 

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 rotated approximately 180 
degrees 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. The dumper to stockpile 
transfer conveyor will exit the car 
dumper from the western side of the 
dumper structure. 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. 

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 to 
minimise lump product degradation,  
drop height, and dust generation. 

Construction of the in-
loading system will 
require the clearing of 
vegetation, including 
some potential 
Carnaby’s Black 
Cockatoo Habitat.  This 
clearing has been 
included in the estimates 
of total impact to 
potential Carnaby’s 
Black Cockatoo habitat. 

 

Operation of the in-
loading system may 
result in dust 
deposition on adjacent 
vegetation.  Physical 
presence of the 
infrastructure may 
also result in altered 
surface water flows, 
which may alter the 
composition of 
adjacent vegetation.  

These potential 
indirect impacts have 
been included in the 
estimates of total 
impact to potential 
Carnaby’s Black 
Cockatoo habitat. 

15.28 Melaleuca - 
moderate 
grevillea 

Out loading 
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 

Construction of the out-
loading system will 
require the clearing of 
vegetation but will not 
impact upon potential 
Carnaby’s Black 

Operation of the out-
loading system may 
result in dust 
deposition on adjacent 
vegetation.  Physical 
presence of the 

0 NA 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

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 
Rescreening 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. 

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 

Cockatoo Habitat.    

 

infrastructure may 
also result in altered 
surface water flows, 
which may alter the 
composition of 
adjacent vegetation.   

These potential 
indirect impacts have 
been included in the 
estimates of total 
impact to surrounding 
vegetation. It is 
anticipated that there 
will be no indirect 
impacts to potential 
Carnaby’s Black 
Cockatoo habitat. 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

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

Lump 
rescreening 
plant (LRP) 
and fines 
product 
stockpile 

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. 

Lump rescreening is not currently a 
component of the proposed Action; 
however, an allowance has been 
made for such equipment at the port 
should the lump quantities and 
customers demand it.  

No vegetation clearing is 
required for the LRP as 
the facility shall be 
located within the 
Oakajee Deepwater Port 
footprint (subject to 
separate approval under 
EPBC 2010/5760). 

 

Indirect impacts of the 
LRP shall be 
maintained within the 
Oakajee Deepwater 
Port footprint (subject 
to separate approval 
under EPBC 
2010/5760). 

0 NA 

Product 
stockpiles  

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. 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) 

Construction of the 
stockyards will require 
the clearing of 
vegetation but will not 
impact upon potential 
Carnaby’s Black 
Cockatoo Habitat.    

 

Presence and 
operation of the 
product stockpiles 
may result in dust 
deposition on adjacent 
vegetation.  Physical 
presence of the 
stockpiles may also 
result in altered 
surface water flows, 
which may alter the 
composition of 
adjacent vegetation.   

 

These potential 

0 NA 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

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. 

indirect impacts will 
not impact potential 
Carnaby’s Black 
Cockatoo habitat. 

Dredge spoil 
area 

The scope of the Action referred in 
this EPBC referral includes 
vegetation clearing required for the 
terrestrial-based dredge spoil 
disposal ground but does not include 
the action of dredging.  The action of 
dredging is subject to approval under 
the Oakajee Deepwater Port Action 
EPBC 2010/5760. 

The Deepwater Port Action includes 
up to 5 million m3 of terrestrial-based 
dredge spoil disposal. However, the 
approved Port Marine project Public 
Environmental Review (PER) 
document indicated dredge spoil 
disposal would occur at “a suitable 
onshore site”, hence, this site was 
not specified.  

This EPBC referral 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 (i.e. 
after spoil has been deposed of to 
the area), it is expected that the area 
will provide for future stockyard 
expansions which will be the subject 
of future approval processes. The 

Some vegetation will be 
smothered by the 
terrestrial-based 
disposal of dredge spoil; 
but will not impact upon 
potential Carnaby’s 
Black Cockatoo Habitat.    

The area of vegetation 
affected will be minimal 
as the selected area is 
largely unvegetated.   

 

A 20 to 200 m buffer 
has been applied 
around the stockyard 
and dredge-spoil area. 
Within this buffer, 
interception trenches 
or other infrastructure 
may be required to 
mitigate against the 
potential for saline 
water to form a south 
westerly migrating 
plume with potentially 
harmful effects to 
vegetation. 
Furthermore, in order 
for return water 
associated with 
dredge disposal on 
land and within the 
reclaim area to meet 
water quality 
objectives for the 
protection of benthic 
primary producer 
habitat, additional 
infrastructure (i.e. 
settlement ponds and 
associated access 
tracks) may be 

0 NA 
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Infrastructure 
element 

Details 

Potential impacts to matters of NES 

Direct Indirect 
Total  
(ha) 

Habitat Unit 
(ELA 2010) 

dredge spoil will be disposed within 
the nearshore reclamation area 
(adjacent to the breakwater) and on 
land, at those locations identified in 
Figure 1. 

The activity of dredge spoil disposal 
is covered under the Approved Port 
Marine 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 State 
Environmental Protection Authority 
(EPA). This plan is also a key 
component of the WA Department of 
State Development's referral 
documentation for the Oakajee 
Deepwater Port Action (EPBC 
2010/5760). 

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. 

required within this 
200 metre buffer area.   

These potential 
indirect impacts will 
not impact potential 
Carnaby’s Black 
Cockatoo habitat. 

2.3.1 Direct Impacts  

Potential direct impacts of the proposed Action to Matters of NES are limited solely to vegetation clearing.  
Specifically, loss of potential habitat for threatened fauna and migratory species.   

Vegetation clearing is required for the construction of the various elements of the proposed Action described in 
Table 1 above.  The total area of native vegetation clearing required to construct the proposed Action is 212 ha, 
which includes clearing required for all the elements described in Table 1 and the applied buffers to 
accommodate indirect impacts (more detail on buffers applied provided below in discussion on indirect impacts). 

As stated in the referral, a direct impact of the proposed Action on matters of NES is clearing of Carnaby’s Black-
Cockatoo habitat (nesting and foraging).  Approximately 0.3 ha of potential nesting habitat and 56.9 ha of 
potential foraging habitat will be cleared.   
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The loss of some of this potential breeding and foraging habitat in not expected to significantly impact on the 
species because: 

• The species was not observed within the development areas during field surveys, there are no existing 
records for the species within the development area and the species is not thought to be a common 
visitor to the local region. 

• The species is not expected to breed in the area (Barrett et al 2003), based on breeding distribution; the 
closest recording of a breeding population near Oakajee was at Howatharra (10 km away) in 1983. 

• The quality of much of the vegetation within the proposed Action footprint is low due to weeds and 
grazing. 

• Predicted impacts to Banksia woodland (a vegetation type considered likely to have high foraging value 
to Carnaby’s Black-Cockatoo) are limited to 1.8% of the known regional extent. 

• The total estimated impacts of the proposed Action to foraging habitat (56.9 ha) include 40 ha of 
vegetation that is classified as potential foraging habitat based on the presence of G. argyrophylla, a 
species for which the actual foraging value at Oakajee is unknown (ELA 2010).  

Vegetation clearing may also result in the loss of potential habitat for other migratory bird species listed as 
Matters of NES, including White-bellied Sea-eagle, Rainbow Bee-eater and Eastern Osprey.  Based on a range 
of varying factors including historical records, lack of observations during baseline surveys, lack of critical habitat 
and the minimal impacts associated, it is considered highly unlikely that these other matters of NES would be 
significantly impacted by the proposed Action. Sections 3.1 (d) and (e) of the referral provide further discussion 
relating to the potential impacts of the proposed Action on Carnaby’s Black-Cockatoo and other matters of NES. 

2.3.2 Indi rect Impacts  

The potential indirect impacts of the proposed Action to Matters of NES include: 

• Dust deposition on adjacent vegetation potentially affecting habitat for Matters of NES.  

• Changes to surface water flows/runoff, from presence of infrastructure, potentially affecting adjacent 
vegetation and hence, habitat for Matters of NES. 

• Marine water quality from brine discharge – potential for impact to marine water quality considered 
negligible. 

• Atmospheric gaseous emissions from power station (only if option to build power station is pursued) 
potentially affecting adjacent vegetation – potential for impact to vegetation considered negligible. 

To address potential indirect impacts to vegetation from dust deposition and surface water flows/runoff, the 
estimated impact footprint of the proposed Action includes sufficient ‘buffer areas’ to take this into account.  The 
buffers are defined as follows1: 

                                                           
1 A buffer has not been applied and included in the estimate of vegetation clearing for the Northern Port Access Road 
(NPAR) because engineering design is significantly advanced and cut and fill requirements have already been taken into 
account.  Due to the short construction timeframe, it is anticipated there will be low to no indirect impacts outside this 
footprint. Once complete, the NPAR will be sealed with a hard surface will ensure dust does not impact on adjacent 
vegetation. In addition, appropriate stormwater controls will be used to ensure indirect impacts are not caused by runoff and 
the bed and banks of the Oakajee River are protected.  
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• 15 m buffer on either side of the rail infrastructure corridor    

• 10 m buffer either side of access roads  

• 20 to 200 m around the stockyard and dredge-spoil area 

For the purpose of the impact assessment it has been assumed that all vegetation within these buffer areas will 
be lost as a result of the indirect impacts; however, it is considered highly unlikely that this outcome will 
eventuate.  This potential loss, which is a worst case scenario, has been included in the estimates of total impact 
to potential Carnaby’s Black Cockatoo habitat. 

Surface Water Impacts 

The physical presence of the proposed infrastructure elements described in Table 1 above may alter surface 
water flows/runoff which may indirectly affect adjacent vegetation and, hence habitat for Matters of NES.  These 
potential indirect impacts have been discussed above. 

The following factors are also noted in relation to the potential alteration of surface water flows: 

• Interruption to existing surface water flow patterns are expected to be minimal given the geology of the 
site results in a rapid rate of surface water infiltration and therefore minimal surface water flow. 

• To maintain existing surface water flow regimes, culverts are proposed under the rail formation in 
appropriate areas. 

• No surface water dependant vegetation communities are within the Proposal area. 

• No significant incised surface water features, such as the Oakajee and Buller Rivers are proposed to be 
significantly modified by the Proposal. All river crossings will be designed to ensure surface water flow is 
not significantly modified.  

Groundwater Impacts 

No groundwater abstraction will be required for the Action, as such no direct impacts to groundwater are 
expected and hence no indirect impacts to Matters of NES.   
To mitigate against the potential for impacts to groundwater quality, OPR will ensure that the storage and 
handling of potentially harmful materials complies with licence conditions, Australian Standards and all other 
relevant legislative requirements.  
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Figure 2 Process flow diagram of the proposed Action 
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2.4 Pathogen Management 
SEWPaC concern  

The referral documentation has indicated the presence of Phytophthora cinnamomi or ‘dieback’ within the project 
site and includes general pathogen control measures within the Flora and Fauna Environmental Management 
Plans. Please provide a map of locations of the dieback infested area and any specific measures that may be 
used to control the spread of dieback during construction and ongoing operations within the project site and the 
Oakajee Industrial Estate.  

OPR Response  

OPR commissioned Glevan Consulting to conduct a preliminary mapping exercise to demarcate the spatial 
extent of visual indicators of potential dieback symptoms. The results of this exercise indicated that the potential 
extent of dieback is closely correlated to the occurrence of Vegetation Association 6 (as mapped by Ecologia 
2010a). Further investigations including soil sampling will be conducted in July – August (winter) following the 
next suitable rainfall event to more conclusively assess the presence of pathogens within the vicinity of the 
proposed Action footprint.  

Figure 3 provides a location map showing the spatial extent of the potentially dieback infested area. Table 2 
summarises the proposed control measures required to mitigate against the spread of dieback during 
construction and ongoing operations. 

At predetermined strategic intervals, monitoring shall be conducted by suitably qualified personnel to assess the 
success of control measures and ensure that there has been no spread of dieback infestations that may be 
attributed to the proposed Action.    

Table 2 Control measures to mitigate against the spread of dieback 

Management Objective Control Measures Responsibility Timing 

Control the introduction and 
non-autonomous spread of 
Dieback within the OPR Project 
area.  

Protect unaffected areas from 
invasion of Dieback. 

Dieback maps with relevant status boundaries will 
be produced for the project. This information will be 
superimposed on the site plan. 

Construction Manager 

Operations Manager 

Environmental Manager 

Construction and 
Operations 

Where required, intra-project hygiene boundaries 
will be established to prevent the spread of dieback 
within the project area. These boundaries will be 
clearly demarcated on site and equipped with clean 
down facilities. 

Construction Manager 

Operations Manager 

 

Construction and 
Operations 

Equipment will be cleaned to remove soil, 
vegetation and debris prior to arrival at and egress 
from site. Records of this process will be 
maintained by completing an appropriate Hygiene 
Certificate. 

Construction Manager 

Operations Manager 

 

Construction and 
Operations 

Internal approval for earth moving equipment to 
mobilise to site will be dependent on completion of 
hygiene requirements. 

Construction Manager 

Operations Manager 

 

Construction and 
Operations 
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Management Objective Control Measures Responsibility Timing 

Any equipment or vehicle considered to have been 
working in a Dieback risk area will be cleaned down 
and a weed/pathogen/inspection form completed 
before the equipment is remobilised to other parts 
of the Project Area. 

Construction Manager 

Operations Manager 

 

Construction and 
Operations 

Environmental induction of all 
employees/contractors will include awareness of 
Dieback issues, reporting of possible infestations 
and hygiene procedures. 

Construction Manager 

Operations Manager 

Environmental Manager 

Construction and 
Operations 
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2.5 Threatened Plant Species 
SEWPaC concern  

Please provide information (surveys and possible other on-ground expert investigations) to confirm either the 
presence or absence of the following threatened plant species: 

• Centrolepis caespitose – endangered; 

• Prostrate Flame Pea (Chorizema humile); 

• Irwin conostylis (Conostylis dieslii subsp. Teres) – endangered; and 

• Moresby Rabge Drummondita (Drummondita ericoides) – endangered. 

If any of these plant species are found to be on site then we will require details on their extent and location, 
including detailed maps.  

OPR Response  

The proposed Action area has been subject to a number of flora surveys over the past 15 years, including 
targeted searches for Threatened flora.  None of the four species listed above have been identified within areas 
directly or potentially indirectly impacted by the proposed Action.  Dames and Moore (1993) carried out a flora 
survey in April 1993 which did not identify any DRF.  Muir (1997) conducted a flora search in August 1997 which 
coincided with the flowering times of Chorizema humile (Jul–Sep.) and Conostylis dielsii subsp. teres (Jul–Aug) 
and did not find either of these species on the proposed Action site.  Ecologia (2010a) surveyed the Proposed 
Action area in August 2006 and again in March and April 2009 (Ecologia 2010a) and did not locate any 
populations or individual plants of the aforementioned four species.  

The known distribution of the above mentioned species closely correlate with vegetation associations as mapped 
by Beard and Burns (1976). There are six vegetation associations mapped at Oakajee as per Beard and Burns 
(1976) which occur within the vicinity of the Proposed Action footprint. These include: 

• Sparsely vegetated drift sand (129); 

• Banksia woodland and Acacia scrub (359); 

• Acacia ligulata open shrub (440); 

• Mixed (Melaleuca, Hakea) thicket (675); 

• Jam scrub with York Gum (35); and 

• Shrublands, Acacia neurophylla thicket (413). 

Of these six vegetation associations only three associations are known to have any of the four threatened plant 
species recorded within them (at locations outside of the Proposed Action area). Drummondita ericoides is 
known to occur on vegetation association 359, 413 and 675.   

Figure 9 illustrates the layout of the Proposed Action within the Beard and Burns (1976) mapping units.  

2.5.1 Centrolepis caespi tosa  

Typically Centrolepis caespitosa occurs on white sand, clay, salt flats and wet areas located in forested areas 
(vegetation associations: 3, Medium forest: jarrah-marri; 51, Sedgeland: reed swamps, occasionally with heath; 
968, Medium woodland: jarrah, marri and wandoo; 969, Mosaic: Medium forest jarrah-marri /Low forest jarrah; 
980, Shrublands:  jarrah mallee-heath (Beard and Burns 1976)).  Such forested habitats do not exist at or near 
Oakajee and are found much further south in the State. The likelihood of occurrence of Centrolepis caespitosa in 
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the Proposed Action area is very low given that its nearest occurrence is 362 km to the south, none of the 
vegetation associations the species is known to occur in are found near Oakajee and it has not been found in 
repeated flora surveys at Oakajee (Ecologia (2010); Muir (1997); Dames and Moore (1993)).  

2.5.2 Conostyl is dielsi i  subsp. teres  

Conostylis dielsii subsp. teres generally occurs in shrublands located on lateritic sandplain and prefers white, 
grey and yellow sand in low open woodland (vegetation association 379 Shrublands: scrub-heath on lateritic 
sandplain in the central Geraldton Sandplain region (Beard and Burns 1976)).   This type of vegetation is not a 
coastal vegetation association and is not found at Oakajee.  The likelihood of Conostylis dielsii subsp. teres 
being found in the Proposed Action area is low given that its closest occurrence is 50 km to the south-east and it 
has not been found in repeated flora surveys at Oakajee (Ecologia (2010); Muir (1997); Dames and Moore 
(1993)).  

2.5.3 Chorizema humi le  

Chorizema humile typically occurs in scrub heath on yellow sandplains (vegetation association 408 Shrublands: 
scrub-heath on coastal association, yellow sandplain (Beard and Burns 1976)).  Vegetation association 408 is 
found inland of the Oakajee coast, approximately 3 km east of the Proposed Action footprint.  The species has 
no known coastal occurrences, with the closest known occurrence 23 km to the south east of the Proposed 
Action footprint. Throughout numerous threatened flora survey efforts on site, this species has not been identified 
within the Study Area (Ecologia (2010a); Muir (1997); Dames and Moore (1993)). On this basis, the likelihood of 
Chorizema humile being found within the Proposed Action footprint is considered low.  

2.5.4 Drummondita ericoides 

Drummondita ericoides occurs normally in rocky places within Banksia woodland and Acacia scrub and 
Melaleuca and Hakea thicket (vegetation association 359 and Banksia woodland and Acacia scrub, vegetation 
association 413 Shrublands, Acacia neurophylla thicket, the vegetation association 675, Mixed (Melaleuca, 
Hakea) thicket (Beard and Burns 1976)).  Although all three of these vegetation associations occur within the 
Oakajee Industrial Estate, only vegetation association 359 is expected to be impacted either directly or indirectly 
by the Proposed Action.  

There are two historical occurrences of Drummondita ericoides 2 km and 3 km to the south east of the Proposed 
Action, within vegetation association 413 (Figure 4).  Drummondita ericoides was not recorded in the proposed 
Action footprint during any of the previous investigations reviewed (Dames and Moore (1993); Muir (1997); and 
Ecologia (2010a)). It should be noted that the timing of these surveys was outside the known flowering times of 
Drummondita ericoides (September – October) (the Ecologia (2010a) survey was undertaken in late August). 
Nevertheless, the plant is a large (approximately 0.3 – 1.0 m in height) perennial species and in this regard it is 
considered that the survey efforts undertaken to date would have been sufficient to detect the species if present. 
None of the surveys completed to date have identified this species within the Proposed Action footprint.  

Based on the above assessment of known occurrence, suitable habitat and survey effort, it is considered unlikely 
that Centrolepis caespitosa, Conostylis dielsii subsp. Teres, Chorizema humile or Drummondita ericoides are 
occurring within the Proposed Action footprint at Oakajee. 
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35: Shrublands, jam scrub with scattered York gum
129: Bare areas, drift sand
359: Shrublands, acacia & banksia scrub
408: Shrublands, scrub-heath on coastal association, yellow sandplain
413: Shrublands, Acacia neurophylla & A. species  thicket
440: Shrublands, Acacia ligulata open scrub
675: Shrublands, mixed thicket (melaluca & hakea)
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2.6 Impacts to Benthic Habitats 
SEWPaC concern  

Please provide information and a discussion on the potential impacts of benthic habitats as a result of changes in 
return water discharge and surface water runoff and quality.  

OPR Response 

2.6.1 BBPH basel ine assessment  
The BPPH at Oakajee are similar to and generally representative of BPPH on the west coast of Western 
Australia (Kirkman, 1997). The dominant primary producers are algae, of which robust brown (including Ecklonia 
sp.) and foliose brown algae appear to be most prevalent (Oceanica 2008). The dominant seagrass is from the 
genus Amphibolis, which is endemic to temperate western and southern Australian coastal areas (Ducker et al., 
1977). The other major seagrass present in the region is Thalassodendron pachyrhizum, which has a distribution 
from the Abrolhos Islands south to Bremer Bay, Western Australia (Huisman, 2000). As reported by other 
workers (AT& WEC, 1997; LDM, 1999; Van Keulen et al., 1998) the BPPH at Oakajee is best described as being 
extremely heterogeneous, characterised by a complex mosaic of habitats, which change considerably over the 
space of a few metres, particularly in the shallow inshore waters and the high relief reef (LDM, 1999). 
A marine habitat monitoring survey was conducted to provide background habitat data for a Multiple Before-
After-Control-Impact (MBACI) assessment, with sufficient rigour to separate change associated with natural 
variation from change that can be reasonably attributed to anthropogenic impacts, such as dredging (Oceanica, 
2010). The monitoring program was designed to assess changes in seagrass health characteristics in space 
(reference areas versus areas with potential for port construction impacts) and time (inter annual variability, 
rather than seasonal variability). The study assessed three years of baseline data from seagrass surveys and 
two years baseline data from an algal survey using several different physiological indicators. Differences 
between potential impact areas and reference areas were detected for 3 of the 28 parameters that were 
measured. The study also revealed that some of the habitats in the potential impact areas were naturally 
different from the reference areas, before port construction. Twelve of the 28 seagrass and algal characteristics 
were found to differ significantly among reference areas. The differences detected among the reference areas 
reflect natural spatial and temporal variation occurring in the system. Five of the 28 seagrass and algal 
characteristics were found to differ significantly from year to year, which may be associated with broad-scale 
oceanographic or climatic processes. 

2.6.2 Return water  discharge impacts f rom Land Reclamation 
Although the footprint of the dredge spoil disposal area is located within the Terrestrial Port footprint, the activity 
of dredging and other associated works are covered under OPR’s Oakajee Deepwater Port referral (EPBC 
2010/5760). Mitigation of potential impacts associated with the dredge spoil disposal area is discussed in greater 
detail within the Oakajee Deepwater Port DBCLRMP which forms a part of EPBC 2010/5760. 

2.6.3 Return water  discharge impacts f rom Desal ination Plant d ischarge  
The seawater intake for the desalination plant will be located on the north-west corner of the reclaimed land 
adjacent to the breakwater infrastructure included in the Deepwater Port (Figure 10). The brine from the 
desalination plant will be returned to the sea on the southern side of the breakwater via a diffuser at a depth of 
approximately 10 m.  The desalination plant diffuser shall be located in an area of sand, in line with best 
management practice, to avoid any adverse impacts on BPPH in the area.  The 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.   
To establish the dilution requirements for the discharge of brine at Oakajee, CEE (2010) conducted a literature 
review of the current information available on desalination processes.  Ecotoxicity testing at Perth, Adelaide and 
Wonthaggi desalination plants found that a dilution of 30:1 is more than adequate to provide high protection to 
the ecosystem (CEE 2010).  These data are considered to provide a reasonable justification for assessment of 
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the dilution required for the proposed Oakajee plant.  Based on this information, a conceptual diffuser design was 
developed by CEE (2010) to reach a minimum initial dilution of 34:1 within 30 m of the diffuser under worst case 
discharge conditions (i.e. calm current and low discharge velocity).   
APASA (2010) undertook detailed hydrodynamic modelling predictions of the desalination plant brine stream.  
The results demonstrated that the brine stream would be rapidly diluted and that potential impacts of the 
desalination discharge will be restricted to within 50 m of the outfall pipe, which will be designated a Low 
Ecological Protection Area (LEPA).  A High Ecological Protection Area (HEPA) shall be achieved at the 50 m 
boundary. 
Within the LEPA, potential impacts to BPPH associated with brine discharge may include loss of biodiversity from 
physicochemical impacts and loss of biodiversity from water quality contaminant impacts.  However, the location 
of the desalination diffuser and associated LEPA away from areas of BPPH will most likely result in negligible 
impacts to BPPH. 
OPR has conducted detailed assessment to identify any marine matters of NES that may occur within the vicinity 
of the Proposal (discussed in Section 3.1 (d) of the referral document). The results of this assessment have 
identified that desalination discharge impacts (which are restricted to within 50 m of the outfall pipe) are unlikely 
to extend to any matters of NES. Monitoring will be conducted to ensure that a High Ecological Protection Area 
(HEPA) is achieved at the 50 m boundary. Further details of the monitoring program to be undertaken have been 
provided within the Desalination Discharge EMP (Appendix D of the referral document).  

2.6.4 Surface Water Discharge 

In general, the geology across the site is dominated by a porous sandy substrate. Surface water will primarily 
infiltrate to ground with minimal opportunity for ponding on site or migration off site.  

Prior to the commencement of construction or operation of the proposed Action, a Surface Water Management 
Plan will be prepared to document the management strategies required to be implemented in order to mitigate 
against potential impacts to surface water. During the detailed design phase, stormwater systems will be 
developed for hardstand areas to ensure the capture and retention of runoff for treatment to remove sediments 
prior to release to the environment. To manage surface water runoff from areas with the potential to generate 
contamination (e.g. refuelling areas), infrastructure will be designed to ensure that effluent is contained within a 
bunded area and drained to a collection sump prior to appropriate treatment/disposal.  

It is anticipated that surface water management measures will be conditioned by the WA Department of 
Environment and Conservation (DEC) through licences required under Part V of the WA Environmental 
Protection Act 1986. 
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Figure 5  Oakajee desalination plant diffuser and monitoring sites. 



 Terrestrial Port Development - EPBC Act Referral  
Consolidated Preliminary Documentation 

 

26 
 

3. ADDITIONAL SUPPORTING INFORMTION  

The following Section has been prepared to consolidate all additional supporting information provided in order to address 
additional issues identified and resolved through correspondence with SEWPaC throughout the assessment process. 

3.1 Southern Dredge Spoil Area and the Iron Ore Stockyards 
The Southern Dredge Spoil Area is located within the footprint of the Proposed Action and as such clearance for the 
construction of this facility is included within the total area of disturbance for the Proposed Action presented in the referral 
document (212 ha). The clearing of vegetation is limited to “Vegetation Unit 129 – Sparsely vegetated drift sand” and 
“Vegetation Unit 440 – Acacia ligulata open shrub” (Beard and Burns 1976), neither of which contain habitat for any 
matters of National Environmental Significance, including that of the Carnaby’s Black –Cockatoo. 

The activity of dredge spoil disposal is covered under the Oakajee Deepwater Port Commonwealth (EPBC 2010/5760) 
and State (Ministerial Statement 469) approvals and shall be managed through implementation of the Breakwater 
Construction, Dredge and Land Reclamation Environmental Management Plan. 

Disposal of dredge spoil in this area will only occur once all relevant approvals are in place including approval to clear the 
vegetation under both the EPBC Act (EPBC 2011/5797) and WA EP Act.  

Figure 1 depicts the Terrestrial Port and Deepwater Port footprints showing the location of the southern dredge spoil area 
within the Terrestrial Port footprint. 

3.2 Desalination Plant 
The desalination plant is located within the footprint of the proposed Oakajee Deepwater Port and as such clearance for 
the construction of this facility is contained in the Oakajee Deepwater Port referral (EPBC 2010/5760) and State 
(Ministerial Statement 469) approvals. 

The activity of ‘operation of the desalination plant’ (namely the discharge of brine into the marine environment) is included 
within the Port Terrestrial referral (EPBC 2011/5797) and shall be managed through implementation of the Desalination 
Discharge Environmental Management Plan. 

Construction and operation of the desalination plant will not occur without appropriate approval for clearance of the land, 
which is not being sought within this referral. 

Figure 1 depicts the Terrestrial Port and Deepwater Port footprints showing the location of the desalination plant within the 
Deepwater Port Footprint. 

3.3 Quarry and other Supporting Infrastructure 
The scope of the Terrestrial Port referral does not include early works and supporting infrastructure, including the 
accommodation camp, site offices and quarry. During the planning and design of the Project’s early works and supporting 
infrastructure OPR has targeted existing and previously disturbed agricultural land in order to minimise the associated 
environmental impacts.  

Vegetation clearing required in association with construction of the proposed accommodation camp is restricted to 2.7 ha 
of ‘Eucalyptus spp. mixed revegetation on previously disturbed land’ (Ecologia 2010a) (Figure 2 and Figure 3). This 
vegetation community lacks proteaceous species known to be food plants for Carnaby’s Black-Cockatoo; therefore the 
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proposed clearing will not impact upon habitat for any matters of National Environmental Significance (NES) (ELA 2011b, 
Appendix C). There is no vegetation clearance required in association with construction of the Site offices (Figure 4) or the 
Quarry (Figure 5).  

Acknowledging the absence of impacts to matters of NES, referral of the quarry and other supporting infrastructure 
discussed above is not considered necessary.  
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3.4 Carnaby’s Cockatoo Habitat Assessment 
Throughout the assessment process there were concerns raised by SEWPaC regarding the habitat potential of Beard 
(1976) unit 35 (Shrublands, jam scrub with scattered York gum) and Ecologia (2010a) Vegetation Association 14 – 
Eucalyptus spp, mixed revegetation on disturbed land. In order to address these concerns, OPR commissioned additional 
field studies to further assess the potential of these vegetation associations (where present within the Proposed Action 
footprint) to support Carnaby’s Black Cockatoo Habitat. Memorandums summarising the scope, methodology and results 
of these additional studies have been included within Appendix C. In summary, the findings of these studies confirmed 
that: 

• the York Gums present within the area of Beard (1976) Vegetation Association 35 intersected by the proposed 
development footprint are unsuitable as nesting habitat for Carnaby's Black Cockatoo (ELA 2011a); and 

• the vegetation within Ecologia (2010a) Vegetation Association 14 is not considered suitable for foraging due to 
the sparseness of flora species potentially able to be used by the Cockatoo (ELA 2011b).   

3.5 Deepwater Port Offsets  
OPR considers that the specific inclusion of the 0.77 ha of potential impact from the Deepwater Port referral is not 
appropriate, as it potentially confuses the basis of the proposed offsets package described in the Port Terrestrial Offsets 
Strategy.  The Strategy is specific to the Port Terrestrial development in how it addresses the avoidance, minimisation, 
and mitigation of potential impacts of the development prior to the application of offsets.  The inclusion of the 0.77 ha from 
a separate proposal into this Strategy will not be justified by the Strategy. 
Nevertheless, OPR is confident that in execution, the scale of the offsets to be delivered for the Port Terrestrial 
development will adequately mitigate the impact of 0.77 ha of clearing (of potential habitat).   
In addition, the estimated impact of the proposed Action to potential Carnaby’s Black Cockatoo habitat is estimated at 
56.9 ha. This total includes 40 ha of Melaleuca-Grevillea scrub vegetation of which the actual foraging value to Carnaby’s 
Black Cockatoo is in fact unknown, in addition to 3.5 ha of vegetation containing potentially dieback affected Banksia 
species in poor health (refer Appendix C of the referral document). The estimated impact to Carnaby’s Black Cockatoo, 
and the subsequent commitment for offsets, is therefore based on highly conservative assumptions. 

Acknowledging the high level of conservatism built into OPR’s Terrestrial Port offsets strategy (Appendix B) and the 
relatively minimal impact associated with the Deepwater Port action (0.77 ha - almost two orders of magnitude lower than 
the total area to be offset) OPR consider that the current offsets proposed for the Terrestrial Port Development already 
provide greater than adequate offsets for the overall Port development with respect to Carnaby’s Black Cockatoo. 

3.6  Storage of I ron Ore  

Similar to the numerous iron export facilities located around the Australian coastline, the iron ore products proposed to be 
stored at the Oakajee Port are chemically stable and non-reactive, containing negligible concentrations of potentially toxic 
metals.   

The stockyard component of the Proposed Action will be classified as a Prescribed Premise under Part V of the 
Environmental Protection Act 1986 (EP Act) and as such will be subject to regulation by the Western Australian (WA) 
Department of Environment and Conservation (DEC) through the works approval and licensing processes (for 
construction and operation respectively) to ensure that the potential for environmental impacts is appropriately mitigated.  

3.6.1 Dust  
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The estimated area of indirect impact of the Proposed Action, referred to as being within an indirect impact ‘buffer’ around 
the infrastructure, takes into account potential impacts from dust fallout (i.e. vegetation smothering) around the stockpiles 
and other areas associated with materials transfer. Vegetation health monitoring will be conducted to quantify any indirect 
impacts associated with dust fallout and ensure that these are maintained within the designated buffer area as predicted.  

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 existing modelling of dust emissions from the 
Proposed Action. This modelling will provide further guidance to improving OPR’s handling and transport of ore such that 
dust emissions are minimised and managed.  

3.6.2 Run off  

The preliminary Canadian freshwater guideline for iron is 300 µg/L (ANZECC/ARMCANZ 2000). As there have been 
limited studies that have examined iron toxicity in marine waters, there is no known marine water guideline available. Due 
to the mildly alkaline nature of marine waters (~pH 8.2), the environmental fate of iron in the marine environment is likely 
to skew towards the solid phase which is less bioavailable and consequently presents less of a potential toxicity concern 
(MoEBC 2008). 

There is no interim sediment quality guideline available for iron as it is not considered toxic in marine sediments.  The 
National Assessment Guidelines for Dredging  (NAGD) (CA 2009) specify that 80th percentile of baseline data can be 
used for contaminants in sediments that do not have an interim sediment quality guideline, but this applies to trace 
elements with potentially toxic effects, not major constituents of sediments (such as iron).   

It should also be noted the tributaries in the mid west are largely ephemeral, which typically only flow after large storm 
events (L. Twomey, pers. comm., April 2011).  The flows are often characterised by red muddy waters, which are naturally 
high in iron from the catchment area.  There have not been any reported incidents of BPPH loss associated with periods 
of high flow and the natural input of iron rich waters into the marine environment. 

Based on the above information, it is not considered that if elevated concentrations of iron were detected in port 
sediments, they represent any environmental risk. 

3.6.3 Acid Sulphate Soi ls  

Acid Sulphate Soils (ASS) are capable of generating acidity which may decrease the pH of waterways and mobilise 
metals, ultimately increasing their bioavailability and presenting an environmental threat.  

ASS are characterised by the occurrence of fine-grained metal sulphides (typically pyrite FeS2) formed under saturated, 
anoxic conditions. ASS mapping for the Oakajee area (CSIRO 2008, Figure 11) confirms that the proposed development 
is unlikely to disturb any naturally occurring ASS. 

The iron ore to be stored at the proposed stockyards is considered unlikely to contribute to the acid forming potential of 
adjacent soils. Sulphur is considered an unattractive impurity in iron ore and as such is actively minimised during the 
mining process.   There are no known locations in WA where stockpiled iron ore has led to the increase of ASS or 
Potential Acid Sulphate Soil (PASS) (E Hudson-Smith pers com). 

3.6.4 Mitigation Measures  

The stockyard will be built upon a compacted highly impermeable foundation and surface water shall be drained to a 
settling pond where particulate matter will be settled out of suspension. The system shall be designed to capture the first 
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flush of stormwater flow from the area, which will effectively contain the finest materials and prevent them from entering 
the marine environment.  

Subsequent flows may overflow into the marine waters; however, this water is likely to contain larger particulate material, 
which is expected to settle out of the water column quickly.  Further, the freshwater flow will form a buoyant plume that will 
not mix readily with the more dense seawater and will dissipate rapidly across the surface waters. 

Stormwater controls for the stockyards combined with the absorption capacity of the stockpiles will ensure that stormwater 
is mostly retained onsite. The water quality of any stormwater released to the marine environment will be compliant with 
the relevant guideline levels. 

Acknowledging the low toxicity of iron in the marine environment and the key control measures proposed to minimise the 
potential for transport of particulate matter offsite through surface water flows, the potential for storage of iron at the site is 
not considered to present a significant environmental risk. 
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ACID SULPHATE SOIL MAPPING
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1 Introduction 
The following Offsets Strategy outlines the proposed approach of Oakajee Port and Rail Pty Ltd (OPR) 
to achieving long-term environmental benefits for the Carnaby’s Black-Cockatoo (Calyptorhynchus 
latirostris) in response to the predicted extent of clearing of potential breeding and  foraging habitat for 
the proposed Oakajee Terrestrial Port Development (the Proposal), north of Geraldton, Western 
Australia.   

Carnaby’s Black-Cockatoo is listed as an Endangered threatened species under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act). The proponent for the Proposal, 
Oakajee Port and Rail (OPR), who are developing the port, is proposing to retain and protect habitat for 
these species, as well as undertake revegetation and restoration of habitat in currently degraded land 
surrounding, and close to, the site (Figure 1).  The aim is to ensure no significant loss of local habitat for 
these species, enhance local habitat values, and ensure local and regional habitat connectivity for the 
species is protected. 

1.1 PROJECT BACKGROUND  

The Proposal is a component of the Oakajee Port and Rail Project, a 45 Mtpa Deepwater Port and 
570 km rail development that will provide an integrated world-class iron ore receiving, handling, and 
exporting facility for the State of Western Australia. The Project comprises three components: the 
approved Oakajee Deepwater Port (ODP), the OPR Rail Development and the OPR Terrestrial Port 
Development (the Proposal). The Proposal forms the terrestrial port component of the Project, which 
comprises the internal port rail system, access and service corridors, a car dumper, stockpiles, ore in-
loading and out-loading infrastructure, and additional ancillary facilities. 

The Proposal is situated within the Oakajee Industrial Estate (OIE) and its industrial buffer, 
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. The Proposal will have a total footprint of 
approximately 324 ha and will require approximately 212 ha of vegetation clearance (Figure 1).  The 
majority of land within the Proposal footprint has previously been cleared for agricultural activities.  The 
Proposal involves clearing of remnant vegetation in varying condition, a portion of which has been 
identified as potential foraging habitat for Carnaby’s Black-Cockatoo.  There is also a small area of 
riparian vegetation along the Oakajee River that is affected, and that may represent potential breeding 
habitat for the species (Eco Logical Australia 2010). 

The Proposal has been referred to the Federal Department of Sustainability, Environment, Water, 
Population and Communities (DSEWPAC) for consideration of whether it constitutes a Controlled Action 
under the EPBC Act, and therefore warrants assessment under the Act.  This Strategy is intended to 
support the referral and provide DSEWPAC with additional information in regard to how OPR intends to 
implement the Proposal to minimise potential impacts to Carnaby’s Black-Cockatoo.  
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1.2 CARNABY’S BLACK-COCKATOO HABITAT AT OAKAJEE 

Carnaby’s Black-Cockatoo, also known as the Short-billed Black-Cockatoo, is endemic to the southwest 
of Western Australia, ranging from the lower Murchison River in the north (15 km NNW of Balline), 
throughout the southwest corner and east to Cape Arid (Johnstone 2010).  Carnaby’s Black-Cockatoos 
usually breed in the Wheatbelt region of Western Australia (Cale 2003). During the non-breeding 
season (mid-October to early July) they disperse to the higher rainfall coastal areas of the southwest of 
Western Australia to feed (GHD 2006). There is evidence the species is currently expanding its 
breeding range westward and south into the Jarrah-Marri forests of the Darling Range and into the 
Tuart forests of the Swan Coastal Plain (Johnstone & Kirkby 2006). 

The species has previously been recorded at Howatharra (10 km east of Oakajee) in 1983 and south of 
Geraldton (Ecologia 2010). Birdata has records of the species from Geraldton, Dongara, and the 
Murchison River. In August 2010, WA Department of Environment and Conservation (DEC) officers 
recorded two large flocks totalling about 240 birds in the proposed Moresby Range Conservation Park, 
approximately 3 km east of Oakajee. The flocks were observed foraging and roosting on two separate 
occasions. To date there has been no recording of Carnaby’s Black-Cockatoo on-site at the Proposal. 

Records from the Storr-Johnstone Bird Data Bank indicate multiple sightings along Chapman Valley Rd 
in 2006, indicating there was a small breeding population in the Chapman Valley/Yetna/Nabawa region 
(approximately 10 – 20 km northeast of Oakajee) at the time (Johnstone 2010). Most of these records 
appear to be of flocks migrating south-southwest during the autumn/winter period from their breeding 
quarters in the northern Wheatbelt (Johnstone 2010). No breeding population has been recorded in the 
Oakajee area (Johnstone 2010).  Other records of this species in the region come from Geraldton, 
Dongara and the Murchison River near Kalbarri (Ecologia 2010a). 

Vegetation containing flora species potentially suitable for Cockatoo foraging is present in the Proposal 
area.  The vegetation within the Proposal area has been described and mapped to a finer scale 
compared to the original vegetation unit (or sub-association) mapping (Figure 1) according to presence 
and density of potential foraging flora species (Figure 2).  Vegetation that has been identified as 
potential foraging habitat includes Banksia Woodland/open scrub, Acacia-Hakea scrub, Mixed Acacia-
Grevillea-Banksia heath, and Melaleuca-Grevillea scrub.  Of these, only the Banksia woodland/open 
scrub, that includes Banksia prionotes and Banksia sessilli, represents typical foraging habitat because 
of the known foraging value of these flora species.  Other aforementioned areas of vegetation have 
been identified as potential foraging habitat based on vegetation type, vegetation condition, and the 
presence and density, or absence, of known, or possible (but not known), foraging plant species (Eco 
Logical Australia 2010). 

In addition, there are a number of trees in the riparian habitat along the Oakajee River that are of 
sufficient size to be ‘hollow bearing’ (Eco Logical Australia 2010). 
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Figure 1: Vegetation units mapped at Oakajee with footprint for the revised consolidated port proposal 
(following avoidance and minimisation efforts) compared to original ‘PER’ consolidated proposal.  Note: 
the port terrestrial development (the Proposal) is a component of the consolidated port proposal.   
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Figure 2: Extent of potential foraging habitat for Carnaby’s Black-Cockatoo within the Proposal footprint at 
Oakajee. 

 



P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  5  

 

1.3 RATIONALE FOR OFFSETS 

OPR is committed to ensuring its actions will not result in significant impacts to Matters of National 
Environmental Significance (MNES), such as Carnaby’s Black-Cockatoo.  This strategy has been 
developed to provide and implement an offsets package that provides a long term benefit to the 
environment, and that meets the expectations of DSEWPAC.  OPR has identified a potential need to 
provide environmental offsets for significant residual environmental impacts remaining after on-site 
efforts to avoid, minimise, and mitigate impacts have been applied.  This need has been identified 
through the Public Environmental Review (PER) process, including in response to feedback and 
submissions from agencies such as DSEWPAC. 

A range of considerations were incorporated into the analysis of the appropriate biodiversity offsets for 
the site. These included: 

• The general principles and concepts that drive the identification and implementation of offsets in 
Australia. 

• A set of offset objectives that consider the requirements of DSEWPAC (Section 1.4). 

• A focus on providing offsets that are complementary with general landscape objectives and 
priorities within WA, specifically providing high quality offsets in the direct surroundings of the 
development site. 

• A focus on providing a benefit of environmental values that exceeds the values lost from the 
development of the Proposal. 

1.4 OBJECTIVES OF STRATEGY 

In developing objectives for the Offsets Strategy, OPR has been cognisant of the offset policy 
approaches taken by DSEWPAC. In order to provide a single frame of reference for the development of 
the Offsets Strategy, a single set of offset objectives have been developed. These are based on the 
Federal Government’s environmental offset principles detailed in the Draft Environmental Offsets Policy 
(Policy Statement 4.1 EPBC Act, DEWR 2007) detailed in Table 1. 

Table 1: Federal Government draft offset principles.  

Environmental offsets should be targeted to the matter protected by the EPBC Act that is being impacted. 

A flexible approach should be taken to the design and use of environmental offsets to achieve long-term 
and certain conservation outcomes which are cost effective for developers. 

Environmental offsets should deliver a real conservation outcome. 

Environmental offsets should be developed as a package of actions - which may include both direct and 
indirect offsets. 

Environmental offsets should, as a minimum, be commensurate with the magnitude of the impacts of the 
development and ideally deliver outcomes that are ‘like for like’. 

Environmental offsets should be located within the same general area as the development activity. 

Environmental offsets should be delivered in a timely manner and be long lasting. 

Environmental offsets should be enforceable, monitored and audited. 
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Based on integrating the values from the above EPBC principles (Table 1 above), the key objectives 
of the Oakajee Port Terrestrial Offsets Strategy are to: 

1. Provide appropriate offsets to compensate for the residual impacts of the Proposal on 
biodiversity, in particular the threatened species affected. 

2. Deliver an offset of a suitable size and condition that provides a “maintain or improve” 
environmental outcome. 

3. Ensure that the offset provides for the protection of like-for-like vegetation and specific habitat 
attributes. 

4. Ensure in-perpetuity security of offset sites and provide a framework for their ongoing and 
long-term management.  



P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  7  

 

2 On-site Measures Applied to Address 
Impacts to Habitat 

The following section addresses how OPR has approached avoiding, minimising, and mitigating 
impacts to Carnaby’s Black-Cockatoo to reduce the extent and significance of impact to the species, 
prior to the application of offsets. In order to appropriately address the cumulative impacts of the 
Project, the Proposal footprint is viewed alongside the terrestrial footprint of the ODP (approved under 
Ministerial Statement 469) and referred to as the consolidated Proposal footprint (Figure 2). 

2.1 HABITAT AVOIDANCE  

OPR has taken a positive approach to avoiding potential impacts prior to preparing this offsets strategy.  
It has attempted to maximise use of degraded and cleared land around the OIE.  This has been 
restricted to a large extent by the limitations placed on OPR by the WA State Government on where it 
can locate infrastructure around the Oakajee Port.   Although there is a substantial area of existing 
cleared land in the OIE, this land has been allocated for future industrial land and is not available to 
OPR.  OPR has been directed to place infrastructure around the OIE and adjacent to the approved 
ODP. This has meant some clearing of habitat has been unavoidable. 

The following avoidance measures to reduce the extent of potential impact have been undertaken: 

• Re-alignment of the port service road to previously cleared land, which has decreased impacts 
by avoiding the Banksia woodland (potential Carnaby’s foraging habitat). 

• Relocation of the proposed access road to the north to avoid the more significant coastal 
vegetation and further reduce fragmentation of the key north-south coastal ecological linkages 
allowed for a reduction in the required footprint, reducing impacts to vegetation.  

• Avoiding fragmenting, and minimising impacts to large good quality patches of native vegetation 
and/or Carnaby’s Black-Cockatoo habitat. 

As a result of these measures, the areas proposed for development occupy land which is (where 
possible) largely comprised of previously cleared and/or degraded lands. Where impacts to Carnaby’s 
Black-Cockatoo habitat could not be avoided, impacts to the more fragmented patches or boundary 
areas of Carnaby’s Black-Cockatoo habitat were favoured, while potentially higher value foraging 
habitat areas were prioritised for retention, such as the Banksia woodland/open scrub, now mostly 
situated to the south of the access road.  Accordingly the small area of predicted loss/clearing is 
typically comprised of the more fragmented areas of the Banksia vegetation. 

2.2 MINIMISATION OF IMPACT 

To further reduce the level of direct impact anticipated from the development works, OPR have actively 
reviewed and engineered revisions to the PER consolidated Proposal to form the revised consolidated 
Proposal.  Figure 2 provides a comparison of the PER consolidated Proposal and the revised 



P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  8  

 

consolidated Proposal, overlain on the broader vegetation sub-association mapping at Oakajee to 
indicate the impact reductions achieved through avoidance and minimisation.  Key minimisation 
outcomes are summarised below: 

• The vegetation clearance footprint of the consolidated Proposal was reduced by a total of 
33 ha. 

• Impacts to Banksia woodland/open scrub (likely to be of foraging value) located near the 
proposed rail corridor were reduced by 1.8 ha (from 15 ha to 13.2 ha) through narrowing 
dedicated infrastructure areas in proximity to this important vegetation. 

• Impacts to riparian vegetation (of potential value as breeding habitat) were reduced by 5.8 ha 
(from 8.3 ha to 2.5 ha).   

2.3 MITIGATION OF IMPACT 

OPR will revegetate or landscape areas temporarily disturbed for construction but not required for 
permanent infrastructure. Further, OPR will prepare and implement a Flora and Vegetation 
Management Plan and a Conceptual Closure and Rehabilitation Management Plan for the Proposal.  
The Flora and Vegetation Management Plan shall include: 

• Clearing procedures to ensure that vegetation clearance is restricted to that delineated within 
the Proposal footprint. 

• Additional measure to minimise further impacts flora and vegetation where possible. 

The Conceptual Closure and Rehabilitation Management Plan shall include: 

• Rehabilitation prescriptions for different vegetation types and soil types to include local native 
species with seed sourced locally where practicable.  

• Where practicable direct seeding and/or planting will be undertaken to stabilise surfaces and 
integrate landforms into the surrounding landscape and ecosystems. 

• Rehabilitated areas will be constructed to blend in and allow suitable habitat for recolonising 
fauna.  

• During and following construction, the areas surrounding the Proposal infrastructure will be 
actively managed to ensure indirect impacts are minimised and to aid regeneration of 
vegetation.  Such management will include invasive weed monitoring and control, erosion 
management, and monitoring and adaptive management. 

2.4 RESIDUAL IMPACT 

Following application of avoidance, minimisation, and mitigation measures, OPR estimates that up to 
56.9 hectares of vegetation identified as potential Carnaby’s Black-Cockatoo foraging habitat, as per the 
habitat assessment undertaken by Eco Logical Australia 2010, will be disturbed. This assessment was 
based on vegetation type, vegetation condition, and the presence and density, or absence, of known, or 
possible, foraging plant species.  The assessment took a conservative approach by accounting for 
species for which the actual foraging value at Oakajee is, in fact, unknown.  As a result, the presented 
impacts of the Proposal to Carnaby’s Black-Cockatoo foraging habitat (56.9 ha) is likely to be a ‘worst 
case’ assessment.  
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In addition to potential foraging habitat, it is considered that the 0.3 ha of riparian habitat affected by the 
Proposal may be considered potential breeding habitat for Carnaby’s Black-Cockatoo.  The riparian 
habitat has been considered as potential breeding habitat because of the presence of trees with a 
diameter breast height (DBH) of > 500 mm (Eco Logical Australia 2010). Seven such trees are within 
the 0.3 ha of riparian habitat affected by the Proposal. 
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3 Proposed Offsets  
Consistent with OPR’s environmental objectives, and with broader conservation strategies for 
Carnaby’s Black-Cockatoo in mind, OPR is proposing conservation offsets for the loss of potential 
typical foraging habitat within the site. The mitigation strategy for the Proposal is focused on providing 
local outcomes of greater ecological importance than that proposed for clearing. Accordingly, in order to 
mitigate the loss of up to 56.9 hectares of potential foraging habitat, OPR is seeking to provide direct 
offsets for impacts to foraging habitat at a ratio of approximately 6:1, and for impacts to potential 
breeding habitat at approximately 10:1, which it understands is DSEWPAC’s current expectation, with 
supporting indirect offsets. 
 
The direct and indirect offsets being proposed are as follows: 

Direct offsets: 

• Retention and protection of unaffected riparian habitat along the Oakajee River adjacent to the 
Proposal. 

• Rehabilitation of degraded habitat immediately adjacent to the area of impact and located within 
the 50 m buffers surrounding the Oakajee River and potentially the Buller River. 

• Acquisition and conservation of land containing high quality typical foraging habitat near 
Oakajee, similar to, or better than, the mixed woodlands, open scrub and heath habitat at 
Oakajee, to be retained and protected in perpetuity for the ongoing recovery of the Carnaby’s 
Black-Cockatoo. 

 
Indirect offsets: 

• Improvement in management of degraded habitat subject to rehabilitation, and of nearby habitat 
acquired for conservation. 

• Research to increase local knowledge on Carnaby’s Black-Cockatoo. 

3.1 DIRECT OFFSET – RETENTION AND PROTECTION OF HABITAT ALONG THE 
OAKAJEE RIVER ADJACENT TO THE PROPOSAL 

OPR is working with LandCorp and the Geraldton Port Authority (GPA) through its OIE structure 
planning process to identify appropriate areas of riparian vegetation and associated land that can be 
rehabilitated and protected for conservation purposes.  OPR and LandCorp are currently looking to 
dedicate an approximately 3 km corridor which extends 50 m either side of the Oakajee River (totalling 
approximately 30 ha in area) and immediately adjacent to the Proposal footprint.  Referred to as the 
Oakajee River Valley Restoration Project (ORVRP), the offset will include retention of approximately 
6 ha of existing riparian habitat along the Oakajee River supporting E. camuldulensis (representing 
potential breeding habitat).  The ORVRP will also include a rehabilitation program to enhance and 
restore habitat values (Section 3.2). 
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OPR has already prepared, and will implement, a Flora and Vegetation Management Plan that will 
address the management of edge effects of the Proposal and measures such as rehabilitation of 
temporary disturbance areas to enhance the values of the retained vegetation over time.  In addition, a 
detailed Conservation Management Plan (CMP) for the ORVRP will be prepared to address 
conservation management measures in and around the remnant habitat areas. 

The ORVRP implementation plan (included as Appendix A) describes OPR’s commitments in relation to 
this offsets package in further detail, including location, size/extent of project area, general description 
of remnant vegetation and the proposed management of the subject land, together with the program 
and responsibilities for delivery. 

3.2 DIRECT OFFSET – REHABILITATION OF LOCAL HABITAT ALONG THE 
OAKAJEE RIVER ADJACENT TO THE PROPOSAL 

The ORVRP will include rehabilitation of approximately 10 ha of degraded land on either side of the 
fringes of remnant riparian vegetation along the Oakajee River.  This location increases the ORVRP’s 
ability to, in the future, replace any local losses to habitat acting as a stepping stone and ecological 
corridor for fauna in general, but more specifically the Carnaby’s Black-Cockatoo. Rehabilitation efforts 
will focus on providing species known and potentially suitable for foraging as per Eco Logical Australia 
(2010), to provide a better outcome for the recovery of the species habitat types at Oakajee port.  

LandCorp will protect these Oakajee River riparian areas from development as identified in the Draft 
OIE Structure Plan.  Within the Draft OIE Structure Plan, LandCorp has identified a 100 m corridor 
along the Oakajee and Buller Rivers within which future development will be excluded with the 
exception of potential infrastructure corridors for roads, rail and services that may be required to 
traverse these areas.  The purpose of this corridor is to protect in perpetuity the riparian and ecological 
corridor values associated with these landscape features. 

The ORVRP will revegetate and rehabilitate currently degraded areas to mitigate the clearing of habitat 
on-site, by creating and protecting ‘like for like or better’ habitat in the Oakajee area. The CMP prepared 
for the ORVRP will describe the rehabilitation procedures, prescription and timing.  

The rehabilitation program will require seed harvesting from native vegetation within the Proposal 
footprint (prior to clearing), and in other vegetated areas in the OIE buffer as agreed with LandCorp.   
Harvested seed will be separated, weighed, and be stored in cool rooms until required for use.  A seed 
inventory will be established and maintained from which a seeding prescription for rehabilitation areas 
will be developed. 

Within the Proposal area, following the clearing of vegetation, topsoil will be stripped and relocated to 
the dedicated rehabilitation areas within the ORVRP.  It is noted that optimum topsoil handling involves 
minimising stockpiling (not storing longer than 6 months) and spreading topsoil in rehabilitation areas in 
summer.  The soil will then be scarified and the collected seed shall be spread across the site. The 
natural seed-bank within the topsoil and ‘top-up’ spread seed is expected to germinate following winter 
rains. OPR will implement weed control as required prior to and following topsoil spreading. 

As part of the ORVRP, OPR is also proposing to undertake supplementary planting of tree species that 
may produce hollows with age (e.g. E. camuldulensis) within the riparian zone of the ORVRP area.  
This is to enhance the potential habitat values along this section of the Oakajee River. 
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These works should lead to the establishment of a consolidated area of both potential foraging and 
breeding Carnaby’s Black-Cockatoo habitat in the Oakajee area. 

Revegetation activities will commence following clearing at the development site and continue as 
necessary to improve the condition of vegetation within the offset area.  It is anticipated that 
rehabilitation management would span a total of five years (Section 3.5). 

The ORVRP implementation plan (included as Appendix A) describes OPR’s commitments in relation to 
this offsets package in further detail, including location, size/extent of the project area and the proposed 
management of the subject land, together with the program and responsibilities for delivery. 

3.3 DIRECT OFFSET – CONSERVATION OF NEARBY HABITAT 

OPR has currently identified a number of suitably sized parcels of land in private ownership to the north 
of the Proposal along the coast and inland east of the Moresby Ranges that support potential Carnaby’s 
Black-Cockatoo foraging habitat in good condition (ranging  Banksia sp. Woodland to provide a better 
than like for like outcome).  OPR is aiming to acquire one or more parcels of land totalling in excess of 
330 ha in size supporting the potential Carnaby’s Black-Cockatoo foraging habitat.     

The majority (at least 50%) of this 330 ha area will be acquired north of Oakajee, ideally within 60 km of 
the Proposal area, and is referred to as the Coastal Remnant Vegetation Conservation Project 
(CRVCP).  This CRVCP is proposed to not only mitigate nationally significant impacts but also to deal 
with issues of state environmental significance arising from the Proposal, such as impacts to foreshore 
vegetation and north-south coastal ecological linkages.  Although it is designed around mitigating other 
impacts of the Proposal, Carnaby’s Black-Cockatoo habitat conservation is the key objective for the 
purposes of this offset plan.The remainder (no more than 50%) of the 330 ha of foraging habitat to be 
acquired may be sought east of the Moresby Ranges in the Chapman Valley area where there are a 
number of areas of remnant vegetation that present potential foraging habitat for Carnaby’s Black-
Cockatoo. Carnaby’s Black-Cockatoo is known to be frequenting this area and most recent records in 
the Geraldton Sandplains area are for the Chapman Valley.  If pursued, the land to be acquired will be 
part of the Moresby Range-Chapman Valley Habitat Conservation Project (MRCVHCP), which is being 
proposed as part of the OPR Rail Development but, importantly, the land will be in addition to that 
already committed to as part of the offsets strategy submitted to the WA State Government for that 
proposal. 

The CRVCP and MRCVHCP implementation plans (included as Appendix BAppendix A and 
Appendix C respectively) describe OPR’s commitments in relation to the conservation of nearby habitat 
in further detail, including approximate location, minimum size, general description of remnant 
vegetation and the proposed management of the subject land/s, together with the program and 
responsibilities for delivery. 

At both sites, an on-site assessment is to be undertaken to confirm the presence and density of existent 
feeding habitat (e.g. Banksia/Hakea/Grevillea woodland/scrub). OPR will arrange for the purchase of 
the property within 12 months of the commencement of Proposal construction works at Oakajee. The 
purchased land will be vested with the WA Conservation Commission and will be managed by the 
Department of Environment and Conservation (DEC) for the purposes of conservation and recovery of 
flora and fauna.  
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The nominated land/s is/are likely to be in a rural setting and subject to varying threatening processes.  
It is intended to principally search for land that has higher levels of threat and is not currently being 
managed in any way for conservation.  

3.4 INDIRECT OFFSET – IMPROVED MANAGEMENT OF HABITAT 

In addition to direct offsets in acquisition, conservation and restoration, OPR proposes a framework for 
improved management of areas protected as part of the ORVRP, CRVCP, and MRCVHCP.  The 
management objective for the offset areas is simply to: Create, maintain and improve its natural 
ecological values. 

It is proposed to achieve this through: 

• Maintaining the existing diversity and abundance of native flora and fauna associated with the 
area and respective vegetation communities. 

• The control of noxious weeds within the offset area. 

• The control of feral animals. 

• Introduction of a bushfire management scheme. 

• Erosion control activities.  

An adaptive approach to management will be applied. This will ensure that management actions reflect 
the changing priorities within the landscape to improve the ecological values and function of the area. 

OPR will prepare and implement a Conservation Management Plan (CMP) for each of the areas in the 
ORVRP, CRVCP and MRCVHCP.  These measures will include but not be limited to: 

• Removal of any rubbish and dumped material. 

• Inspection, at appropriate time, for invasive weeds and significant environmental weed 
infestation. 

• Implementation of a weed control program. 

• Installation of regional park fencing around appropriate boundaries to prevent informal access. 

• Monitoring to assess condition of habitat and effectiveness of measures (Section 3.5). 

• Contingency actions to implement should monitoring indicate measures are not being effective. 

The CMP for the CRVCP and MRCVHCP will be implemented by OPR over two years or as agreed with 
DEC.  The CMPs for the CRVCP and MRCVHCP will describe measures to reduce ongoing 
management liabilities for DEC when it takes on management of the land.   

In addition to the aspects listed above, the CMP for the ORVRP will also include the rehabilitation 
program, which will be implemented by OPR over a minimum of five years (Section 3.2).  Ownership of 
the ORVRP will remain with LandCorp. 

The removal of threatening processes and on-going management activities such as monitoring, 
maintenance, preparation and implementation of management plans, etc, represent substantial indirect 
offsets as per DEWR (2007). 
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3.5 INDIRECT OFFSET – MONITORING OF HABITAT 

Each CMP prepared for areas in the ORVRP, CRVCP, and MRCVHCP will include a habitat monitoring 
program. 

The ORVRP will be subject to the highest degree of monitoring to determine the success of the 
rehabilitation program. The monitoring program will be described in the CMP for the ORVRP and 
include completion criteria or key performance indicators for rehabilitation success to be developed in 
consultation with the DEC and DSEWPAC.  Key indicators such as floristic and habitat diversity will be 
monitored once per year. A number of monitoring sites will be established across the offset areas. 
Permanent quadrats will be established with the corners of each quadrat permanently marked and 
recorded using a GPS.  

The floristic and habitat diversity will be monitored annually over five years following revegetation works 
by recording the following parameters: 

• Floristics: species area curve and growth forms in 20 m x 20 m quadrats. 

• Vegetation/habitat structure (ground cover, logs, litter, projected foliage cover) at 0.5 – 2 m 
height intervals situated on a permanent transect and recorded at 2 m intervals. 

• Understorey species diversity and cover abundance situated on a permanent transect and 
recorded 4 m intervals. 

• Understorey density and growth including established shrubs, direct seeding, tubestock 
plantings and tree regeneration <5 cm DBH in the 20 m x 20 m quadrat. 

• Habitat assessment (tree density (>5 cm DBH), hollows, mistletoe, tree health and survival. 

Remedial plantings will be undertaken if monitoring indicates that completion criteria are not, or are not 
likely to be, achieved.  

OPR will conduct a weed monitoring program as part of adaptive management of remnant vegetation 
areas protected as part of the ORVRP, CRVCP, and MRCVHCP and to ensure the ‘maintain and 
improve’ principle is met for the ecological values within the offset areas.  Annual spring/summer weed 
assessments will be conducted across all restoration and conservation project areas prior to handover 
to DEC to identify areas and densities of weed infestation.  This information will be used to guide 
periodic weed control activities.   

3.6 INDIRECT OFFSET – CARNABY’S BLACK-COCKATOO RESEARCH 

As part of the offset strategies for both its port and rail projects, OPR proposes to fund research to 
provide information that will better allow for conservation planning for the species in this developing 
region. Research shall also seek to accurately identify significant foraging habitat for Carnaby’s Black-
Cockatoo in the Geraldton Sandplains-Geraldton Hills Interim Biogeographic Regionalisation for 
Australia (IBRA) sub-region, and place in some context how important individual sites are to the 
continued survival of the birds. This will be undertaken by determining the food resource base in the 
Geraldton Sandplains-Geraldton Hills subregion and determining, as best as possible, whether those 
resources can support the existing cockatoo population (taking into account other competing fauna), 
and how any expected changes to the availability of food resources will impact on sustainability.  This 
research proposed as a shared component of both the Proposal and the OPR Rail Development Offsets 
Strategies, in light of the lack of information available on habitat suitability in the region.  
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It is proposed that this research would be undertaken as a PhD project at a suitable WA University.  On 
approval, OPR would either prepare an Invitation for Expression of Interest for academic institutions to 
apply for the funding to undertake the research, or, alternatively, approach a specific institution upfront 
to participate.  OPR would provide $50,000 of funding for the research project, with the expectation that 
this funding would be used to leverage additional research funding from other sources to undertake the 
research.  This is not in addition to that committed for the rail development, but represents the total 
amount committed to this research by OPR at this time.  OPR would require annual progress reports 
and final papers to be provided, which would also be provided to DEC and DSEWPAC. 

The research project implementation plan (included as Appendix D) describes OPR’s commitments in 
relation this indirect offset in further detail.  
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4 Conservation Commitment and 
Outcomes  

OPR is committed to providing dedicated local and regional outcomes for the ongoing protection of key 
habitat and the recovery of the Carnaby’s Black-Cockatoo.  A key driver of planning and design for 
development of the Proposal has been the delivery of a good conservation outcome for Carnaby’s 
Black-Cockatoo. 

As part of the Proposal, OPR commits to providing and implementing a suitable conservation offset 
package that compensates for the terrestrial impacts of the Proposal.  OPR is also committed to 
rehabilitating and reinstating areas on-site following construction (where possible) that are impacted 
from construction activities but are not required for permanent infrastructure. 

Unavoidable biodiversity impacts from the Proposal are being addressed through a systematic and 
scientific approach to offsetting.  This Offsets Plan focuses on delivering a “local – maintain and 
improve” outcome to address the residual impacts of the Proposal. 

4.1 CONSERVATION OUTCOME 

The direct and indirect mitigation components and predicted outcomes of the Offsets Strategy for 
addressing the on-site clearing of 56.9 hectares of potential foraging habitat and 0.3 ha of potential 
breeding habitat for Carnaby’s Black-Cockatoo are summarised below in Table 2 and Table 3. 

Figure 3 diagrammatically represents the combined OPR Terrestrial Port and Rail Developments offsets 
strategy. 
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Table 2: Summary table of Carnaby’s Black-Cockatoo foraging habitat offsets. 

COMPONENT PROJECT DESCRIPTION AREA OFFSET 
RATIO 

OUTCOME OFFSET 
PRINCIPLE1  

Direct Offset 

Restoration and 
rehabilitation of 
Carnaby’s habitat 
in adjacent land 

ORVRP Includes rehabilitation of at least 10 ha of 
degraded land at the fringes of remnant 
riparian vegetation along the Oakajee River 
and adjacent to the Proposal area. 

10 ha       
(within a 3 km x 
100 m corridor) 

0.2:1 

 

The creation of a of Carnaby’s Black-Cockatoo 
habitat adjacent to the Proposal area and 
enhancement of the local area as ecological 
stepping stone/ corridor linkage. 

1, 3, 5, 6, 7, 8 

Acquisition and 
conservation of 
Carnaby’s habitat 
off-site  

CRVCP & 
MRCVHCP 

Acquisition of approximately 330 ha of land 
supporting potential typical Carnaby’s 
Black-Cockatoo foraging habitat north of 
Oakajee and inland of Moresby Ranges. 

330 ha 5.8:1 Protection in perpetuity of high quality 
Carnaby’s Black-Cockatoo habitat within the 
local area (within 60 km of the Proposal) along 
with associated vegetation. 

1, 2, 5, 7, 8 

Indirect Offset 

Improved 
management of 
habitat 

ORVRP, 
CRVCP & 
MRCVHCP 

Improved management and monitoring of all 
habitat areas retained on-site to create, 
maintain and improve outcomes. 

340 ha N/A Improved management and protection in 
perpetuity of important areas of vegetation for 
the Carnaby’s Black-Cockatoo. 

1, 3, 5, 6, 7, 8 

Carnaby’s Black-
Cockatoo research 

RESEARCH Research into Carnaby’s Black-Cockatoo 
feeding requirements in region. 

N/A N/A Increased local and regional knowledge and 
science relating to Carnaby’s use of the 
Geraldton area vegetation. 

1, 2, 3, 4, 6, 
7, 8 

Total  340 ha 6:1 

1 Refer to offset principles detailed in Table 1. 
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Table 3: Summary table of Carnaby’s Black-Cockatoo breeding habitat offsets. 

COMPONENT PROJECT DESCRIPTION AREA OFFSET 
RATIO 

OUTCOME OFFSET 
PRINCIPLE1  

Direct Offset  

Retention of 
Carnaby’s habitat 
in adjacent land 

ORVRP Riparian vegetation along the Oakajee river 
within a 3 km corridor will be retained and 
managed by OPR in perpetuity. 

6 ha        
(within a 3 km x 
100 m corridor) 

20:1  The retention of remnant habitat on-site to 
provide/retain suitable areas for ongoing use. 

1, 3, 4, 6, 7, 8 

Restoration and 
rehabilitation of 
Carnaby’s habitat 
in adjacent land 

ORVRP Supplementary planting and enhancement 
of ecological value of riparian habitat. 

6 ha  Included 
in above 

 

20:1 
Included 

in above 

 

 

The creation of a of Carnaby’s Black-Cockatoo 
habitat adjacent to the site and enhancement 
local area as ecological stepping stone/ corridor 
linkage. 

1, 3, 5, 6, 7, 8 

Indirect Offset  

Improved 
management of 
habitat 

ORVRP, 
CRVCP & 
MRCVHCP 

Improved management and monitoring of all 
habitat areas retained to create, maintain 
and improve outcomes. 

6 ha          
(within a 3 km x 
100 m corridor) 

N/A Improved management and protection in 
perpetuity of areas of vegetation potentially 
used for breeding by Carnaby’s Black-
Cockatoo. 

1, 3, 5, 6, 7, 8 

Total  6 ha 20:1 

1 Refer to offset principles detailed in Table 1. 
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Combined OPR Terrestrial Port & Rail Offsets Implementation Schedule 
Project Phase       Offsets Activity        Stakeholder Engagement 

 

  

 

 

 

Approval           

           

   

  

Project Phase                            Direct Offsets Activity              Stakeholder Engagement                       Indirect Offsets Activity                           Stakeholder Engagement 

 Land acquisition Scientific Studies 

 

                                                                                                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Flow chart showing the combined OPR Terrestrial Port and Rail Developments offsets implementation schedule 

Conduct Environmental Impact Assessment 
 Significant impacts identified 

  

 

 

 

 

 

Feasibility Identification of Environmental Management measures 
 Avoid, minimise, rectify, reduce, offset 

Offsets Strategy 
presented to DMAs 

Development of Offsets Strategy 
 Incorporating both Direct and Indirect offset measures 

 

 

Project approval 
granted 

 
 

Assess environmental values 
and liabilities of land areas  

Provide evidence of 
agreement to DMAs. 

Secure land acquisition 
agreements with land owners  

Scoping and tendering for studies as 
specified by Offsets Strategy and 
engagement of tertiary education 

institution and/or qualified specialist  

 

 

Finalise CMPs in 
consultation with 

DMAs 

 
 

 

Develop Conservation 
Management Plans (CMP) 

DEC and WAM 
input into study 

scopes 

Construction 
 

Year 1 

Skink 
range/
habitat 
$80k 

Skink 
genetics 

$20k 

Studies steering 
committee to be 
formed involving 
study sponsors, 
DMAs, university 
representatives 

Study progress 
to be reported 

annually to 
DMAs. 

Study findings 
presented to 
DMAs and 

published on 
OPR website 

upon completion 
of studies. 

 

Carnaby’s 
Black 

Cockatoo 
visitation 
behaviour 

and habitat 
requirement 
in Geraldton 
Sandplains-
Geraldton 
Hills IBRA, 
up to 4 yrs 

$50k 

Construction 
 

Year 2 

Construction 
 

Year 3 

 

CMP implementation 
progress to be 

reported annually to 
DMAs. 

Execution of land acquisition 
agreements  

Implement CMP ≤$600k 
Rehab/Restoration ≤$600k 

Operations 
 

Year 1 

Operations 
 

Year 2 

Continued environmental 
management in accordance 

with CMP 

Operations 
 

Year 3 

OPR management 
assistance agreed and 
handover of offset land 

areas to DEC 

Final inspection with DMAs 
Identify any remaining 
management liabilities. 

OPR Offsets Implementation Achieved 

Written confirmation from DMA’s that OPR has achieved offsets strategy implementation 

Select land areas for 
acquisition  

Select in consultation 
with DMAs.  

Provide land value 
reports to DMAs.  
 



P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  17 

 

References 

Ecologia 2010, Oakajee Terrestrial Port Development: Terrestrial Vertebrate Fauna Assessment, 
Prepared for Oakajee Port and Rail, January 2010. 

Eco Logical Australia 2010, Carnaby’s Black-Cockatoo Habitat Assessment for Oakajee Terrestrial Port 
Development. Unpublished report prepared for Oakajee Port and Rail Pty Ltd. Perth WA. 

Department of Environment and Water Resources (DEWR) 2007.  Draft Policy Statement: Use of 
environmental offsets under the Environment Protection and Biodiversity Conservation Act 1999 
(Department of Environment and Water Resources (DEWR), Canberra ACT, August 2007. 

Johnstone, R.E. & C. 2010, Carnaby’s Cockatoo Calyptorhynchus Latirostris in the Geraldton Region, 
Prepared for Oakajee Port and Rail, July 2010. 

Johnstone, R. E. and Storr, G. M. 1998, Handbook of Western Australian Birds, Volume I - Non-
Passerines (Emu to Dollarbird), Western Australian Museum, Perth. 



P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  18 

 

Appendix A Oakajee River Valley Restoration Project Implementation Plan 
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Oakajee River Valley Restoration Project Implementation Plan 

 
The Oakajee River Valley Restoration Project (ORVRP) involves the protection of Carnaby’s Black-
Cockatoo habitat within the OIE buffer north and north-east of the Proposal with revegetation of habitat 
and enhancement of east-west ecological function of riparian corridor along Oakajee River. 

1. Location 
Situated to the north-east of the rail access into the port along the Oakajee River Valley. 

2. Project size 
3 km long 100 m wide corridor centred on the Oakajee River 

3. Environmental description 
Areas of remnant Eucalyptus camaldulensis - Casuarina obesa low closed forest (+/‐ Melaleuca 
rhaphiophylla and Cyperus gymnocaulos) along narrow ephemeral watercourse with adjacent 
historically cleared pastureland/degraded vegetation on valley slopes   

4. Existing threatening processes 
• Grazing 
• Uncontrolled access 
• Feral animals 
• Declared weed and environmental weed infestation 
• Fire 
• Edge effects from surrounding agricultural land and existing disturbance/degraded areas. 

5. Relevant environmental assets 
• Ecological linkages (east-west) 
• Threatened fauna (potential Carnaby’s Black-Cockatoo breeding and foraging habitat). 

6. Objectives 
• Protect in perpetuity remnant vegetation that supports potential Carnaby’s Black-Cockatoo breeding 

habitat 
• Enhance habitat values for Carnaby’s Black-Cockatoo through supplementary planting in riparian 

habitat and re-establishment of flora species potentially used for foraging in degraded areas 
adjacent to riparian zone 

• Remove and/or reduce threatening processes 
•  Implement management measures to improve condition of land for purpose of conservation. 

7. Minimum requirements to achieve objective 
Land to be retained and protected must support at least the following: 

• 6 ha of remnant vegetation representative of potential breeding habitat for the Carnaby’s Black-
Cockatoo. 

• 10 ha of degraded land suitable to revegetate with flora species potentially used by Carnaby’s 
Black-Cockatoo for foraging. 

• Reduction in fragmentation of east-west ecological linkage by widening the vegetated corridor along 
Oakajee River to increase connectivity between Moresby Ranges and the coast.  
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8. Opportunities to provide better than like for like offset 
• Subject land has values for conservation significant species in addition to those affected by the 

Proposal (e.g. Brush-tailed Possum) 
• Area of habitat conserved and enhanced higher values is larger and higher potential value to 

species such as Carnaby’s Black-Cockatoo and Brush-tailed Possum, compared to the area 
affected by the Proposal 

• Subject land close to coast and enhancement may encourage use by migratory bird species and 
other significant species through it functioning as an ecological linkage or ‘stepping stone’ for 
threatened fauna species 

• Subject land includes substantial area/length of riparian habitat, which regionally functions as an 
ecological corridor and habitat niche. 

9. Implementation plan 
On approval 

• OPR to discuss and agree with LandCorp on implementation and arrangements for ensuring secure 
conservation tenure of land.  LandCorp has committed to protect these Oakajee River riparian 
areas from development through the OIE Industrial Estate Structure Planning process.  Within the 
Draft OIE Structure Plan, LandCorp has identified a 100 metre corridor along the Oakajee and 
Buller Rivers within which future development will be excluded with the exception of potential 
infrastructure corridors for roads, rail and services that may be required to traverse these areas. 
The purpose of this corridor is to protect into perpetuity the riparian and ecological corridor values 
associated with these landscape features. 

• OPR to prepare a CMP in consultation with LandCorp, and on advice from DEC and with 
consideration for EPBC Act listed fauna habitat as applicable,  for implementation for management 
of the land during revegetation works, addressing: 
• Carnaby’s Black-Cockatoo habitat revegetation program 
• Weed control 
• Feral animal control 
• Bushfire prevention and management 
• Erosion control 
• Access management 
• Completion criteria for revegetation program 
• Monitoring of success of revegetation program, effectiveness of management measures and of 

condition and health of habitat 
• Contingency and remedial actions. 
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Year 1 to 6 

• OPR to implement CMP, including revegetation works and monitoring. 

Year 7 

• OPR to liaise with LandCorp, the OIE Manager and the Shire of Chapman Valley to confirm the 
vesting/zoning of land as Public Open Space (POS) for the purpose of conservation on the proviso 
that the land is provided in a suitable condition for low ongoing liabilities for management and that 
revegetation completion criteria have been or are likely to be met 

• OPR to provide monitoring reports to LandCorp, the OIE Manager, Shire of Chapman Valley, DEC 
(and DSEWPAC) demonstrating revegetation completion criteria have been or are likely to be met 
and that management measures have adequately addressed threatening processes 

• OPR, the OIE Manager and LandCorp to conduct a combined final site inspection 

OPR to cease active management of land on receipt of confirmation from the OIE Manager and 
LandCorp that land is in suitable state for acceptance for long term management  
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Appendix B Coastal Remnant Vegetation Conservation Project Implementation Plan 
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Coastal Remnant Vegetation Conservation Project Implementation 
Plan 
The Coastal Remnant Vegetation Conservation Project (CRVCP) involves the acquisition of land in 
private ownership, directly to the north of the development site, for conservation 

1. Location 
Along coastal foreshore and immediately inland of coast, within 60 kms of Oakajee. 

2. Size 
At least 195 ha (to a maximum total of 360 ha).  

3. Environmental description 
Coastal block that includes expansive and intact remnant area/s of foreshore and hinterland vegetation, 
including: 
• remnant Banksia spp. woodland and/or scrub/open scrub  
• other various coastal scrub heath vegetation types, particularly where including flora species 

potentially used by Carnaby’s Black Cockato for foraging 
• continuous foreshore vegetation running north-south along coast. 

4. Possible existing threatening processes 
• Grazing 
• Uncontrolled access 
• Feral animals 
• Declared weed and environmental weed infestation 
• Fire 
• Edge effects from surrounding agricultural land and existing disturbance/degraded areas 
• Coastal erosion. 

5. Relevant environmental assets 
• Threatened fauna (suitable Carnaby’s Black-Cockatoo habitat) 
• Ecological linkages (north-south coastal). 

6. Objectives 
• Protect in perpetuity Carnaby’s Black-Cockatoo foraging habitat 
• Retain and protect foreshore vegetation and coastal north south ecological linkages along coast 

north of Geraldton 
• Remove and/or reduce threatening processes  
•  Implement management measures to improve condition of land for purpose of conservation and to 

minimise ongoing liabilities for future land manager (DEC). 

7. Minimum requirements to achieve objective 
Land to be acquired must at least: 

• Be located on coast and include intact and continuous foreshore/foredune vegetation dunes within 
60 km of Oakajee 

• In total, contain at least 165 ha (but up to 330 ha) of potential foraging habitat for Carnaby’s Black-
Cockatoo including remnant Banksia spp. woodland and/or scrub/open scrub and other various 
coastal scrub heath vegetation types that include flora species potentially used by Carnaby’s Black 
Cockato for foraging 
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• Include up to an another 30 ha of vegetation along the coast, in addition to that acquired for 
Carnaby’s Black Cockatoo habitat, to ensure adequate inclusion of foreshore vegetation to address 
impacts to the coastal North-South ecological linkage. 

8. Opportunities to provide better than like for like offset 
• Subject land includes vegetation confirmed to be used by Carnaby’s Black-Cockatoo (no such 

confirmation exists for land affected by the Proposal) 
• Priority flora populations found on land 
• Vegetation associations in subject land have higher regional significance than that affected by 

Proposal (i.e. representative of more ‘depleted’ vegetation) 
• Vegetation represents intact habitat with higher biodiversity than area affected by the Proposal and 

supports a greater range of flora and fauna, including additional threatened species known to be 
potentially affected by the Proposal. 

9. Implementation plan 
On approval 

• OPR to identify suitable coastal land that is likely to or will possibly meet criteria in Section 5.4 
• OPR to approach landowner/s and seek access to undertake any remaining field inspection/survey 

required to confirm land meets criteria in Section 5.4 above for purchase 
• OPR to discuss and agree with DEC on suitability of site for future placement in DEC tenure 
• OPR to negotiate for lease holder to surrender subject portion of land 
• OPR to make offer to purchase land 
• OPR to prepare a CMP for management of the land for approximately two years (or as otherwise 

negotiated with DEC), addressing: 
• Weed control 
• Feral animal control 
• Bushfire prevention and management 
• Erosion control 
• Access management 
• Monitoring of effectiveness of management measures and of condition and health of habitat 
• Contingency and remedial actions. 
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Year 1 to 2 

• OPR to implement CMP. 

Year 2 

• OPR to confirm agreement from DEC for transfer of land for the purpose of conservation on the 
proviso that the land is provided in a suitable condition for low ongoing liabilities for management 

• OPR to initiate transfer of land 
• OPR to provide monitoring reports to DEC demonstrating that management measures have 

adequately addressed threatening processes 
• OPR and DEC to conduct final site inspection together 
• OPR and DEC to determine if there is a requirement for ongoing management assistance from 

OPR subsequent to transfer of land and if so, agree on the scope of that assistance 
• OPR and DEC to finalise transfer of land on receipt of confirmation from DEC that land is in suitable 

state for acceptance for long term management. 
 

NOTE: OPR will commit a maximum value of $600,000 for the management of the offsets land/s subject 
to the Port and Rail development offsets packages (in addition to the budget allocated for habitat 
rehabilitation and/or restoration works).  This value includes provision for the implementation of the 
CMP’s as well as management of any ongoing environmental liabilities as agreed to by both parties at 
time of land transfer. 
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Appendix C Moresby Range/Chapman Valley Habitat Conservation Project 
Implementation Plan   
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Moresby Range/Chapman Valley Habitat Conservation Project 
Implementation Plan 
The Moresby Range/Chapman Valley Habitat Conservation Project (MRCVCP) involves the acquisition 
of land for conservation within the Chapman Valley east of the Moresby Ranges near Geraldton. 

1. Location 
Moresby Range/Chapman Valley, within 60 km of Oakajee.  

2. Number of parcels of land and size 
One or more parcels totalling up to 165 ha (if pursued/required following Offset Proposal 2 purchase) 
Note: this land would be in addition to that acquired for the similarly named offsets project for the OPR 
rail development proposal. It may however be conducted as a combined rail and port offset project 
particularly if a large parcel of land can meet the area requirements for both offset projects. 

3. Environmental description 
Land including remnant patches or large intact blocks of Acacia, Hakea, Grevillea and, if found, Banksia 
scrub and/or Eucalypt-Banksia spp. woodland (representing potential foraging habitat) 

4. Existing threatening processes 
• Grazing 
• Uncontrolled access 
• Feral animals 
• Declared weed and environmental weed infestation 
• Fire 
• Edge effects from surrounding agricultural land and existing disturbance/degraded areas. 

5. Relevant environmental assets 
• Threatened fauna (Potential Carnaby’s Black-Cockatoo foraging and breeding habitat). 

6. Objectives 
• Protect in perpetuity remnant vegetation representative of potential Carnaby’s Black-Cockatoo 

foraging and breeding habitat 
• Remove and/or reduce threatening processes  
•  Implement management measures to improve condition of land for purpose of conservation and to 

minimise ongoing liabilities for future land manager (DEC). 

7. Minimum requirements to achieve objective 
Land to be acquired must support at least: 

• Up to 165 ha of remnant vegetation that includes areas potentially suitable for Carnaby’s Black-
Cockatoo foraging habitat. 

8. Opportunities to provide better than like for like offset 
• Subject land much larger than the area affected by the Proposal 
• Subject land also provides ecological linkage or ‘stepping stone’ function for threatened species 
• Subject land also includes potential breeding habitat for Carnaby’s Black Cockatoo 
• Subject land is known to be frequented by Carnaby’s Black Cockatoo (in contrast to Proposal area 

where the species has not yet been observed) 
• Subject land also is adjacent to and will enhance an existing conservation reserve/area 
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• Subject land has values for conservation significant species in addition to those affected by the 
Proposal 

• Subject land supports vegetation representative of a Priority Ecological Community (PEC) e.g. 
Moresby Range PEC 

9. Implementation plan 
On approval 

• OPR to identify suitable land that is likely to or will possibly meet criteria in Section 6.4 
• OPR to approach landowner/s and seek access to undertake any remaining field inspection/survey 

required to confirm land meets criteria in Section 6.4 above for purchase 
• OPR to discuss and agree with DEC on suitability of site for future placement in DEC tenure on 

provision of Conservation Management Plan (CMP) having been prepared and implemented by 
OPR 

• OPR to make offer to purchase land 
• OPR to prepare a CMP for management of the land for at least two years (or sooner if agreed with 

DEC), addressing: 
• Carnaby’s Black-Cockatoo habitat revegetation program for a five hectare area 
• Weed control 
• Feral animal control 
• Bushfire prevention and management 
• Erosion control 
• Access management 
• Completion criteria for revegetation program 
• Monitoring of success of revegetation program, effectiveness of management measures and of 

condition and health of habitat 
• Contingency and remedial actions. 

Year 1 to 2 

• OPR to implement CMP. 

Year 2 

• OPR to confirm agreement from DEC for transfer of land for the purpose of conservation on the 
proviso that the land is provided in a suitable condition for low ongoing liabilities for management 
and that revegetation completion criteria have been or are likely to be met 

• OPR to initiate transfer of land 
• OPR to provide monitoring reports to DEC and DSEWPAC demonstrating revegetation completion 

criteria have been or are likely to be met and that management measures have adequately 
addressed threatening processes 

• OPR and DEC to conduct final site inspection together 
• OPR and DEC to determine if there is a requirement for ongoing management assistance from 

OPR subsequent to transfer of land and if so, agree on the scope of that assistance. 
• OPR and DEC to finalise transfer of land on receipt of confirmation from DEC that land is in suitable 

state for acceptance for long term management. 

NOTE: OPR will commit a maximum value of $600,000 for the management of the offsets land/s subject 
to the Port and Rail development offsets packages (in addition to the budget allocated for habitat 
rehabilitation and/or restoration works).  This value includes provision for the implementation of the 



P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  29 

 

CMP’s as well as management of any ongoing environmental liabilities as agreed to by both parties at 
time of land transfer. 
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Appendix D Research Project Implementation Plan   





P or t  Ter r e s t r i a l  O f f s e ts  S t r a t e g y f o r  C ar n a b y’ s  B l ac k -C o c ka t o o  –  Oa k a j e e  P or t  &  R a i l  
 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  31 

 

Research Project Implementation Plan 

Research project into Carnaby’s Black-Cockatoo visitation behaviour and habitat requirements in the 
Geraldton Sandplains-Geraldton Hills IBRA sub-region. 

1.  RELEVANT ENVIRONMENTAL ASSETS 

Threatened fauna (Carnaby’s Black-Cockatoo). 

2.  OBJECTIVES 

• To increase knowledge of threatened species through contributions to research  
• Aid recovery plans for threatened species through further surveys. 

3.  MINIMUM REQUIREMENTS TO ACHIEVE OBJECTIVE 

This research shall seek to accurately identify significant foraging habitat for Carnaby’s Black Cockatoo 
in the Geraldton Sandplains-Geraldton Hills IBRA sub-region, and place in some context how important 
individual sites are to the continued survival of the birds.  This will be undertaken by determining the 
food resource base in the Geraldton Sandplains-Geraldton Hills subregion and determining, as best as 
possible, whether those resources can support the existing cockatoo population (taking into account 
other competing fauna), and how any expected changes to the availability of food resources will impact 
on sustainability.  OPR propose to initiate the research project upon approval of the OPR development 
project and it is expected the research project will be conducted over a 3 – 4 year period, which is 
typical timing for PhD research projects.  OPR would provide $50,000 of funding for the research 
project, with the expectation that this funding would be used to leverage additional research funding 
from other sources to undertake the research.   

4.  IMPLEMENTATION PLAN 

• On approval, OPR would prepare an Invitation for Expression of Interest, in consultation with DEC 
and/or WAM, for an academic institution to undertake the research or approach a specific institution 
to participate, proposed to be undertaken as a PhD project 

• OPR would provide funding for the research project with the expectation that this funding would be 
used to leverage additional research funding from other sources to undertake the research 

• OPR would require annual progress reports and final papers to be provided, which would also be 
provided to DEC and DSEWPAC. 
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S U B J E C T  
York Gum survey in area of Beard Vegetation Association 35 intercepted by 
Port  Terrestr ial Development footprint .  

 
 
Introduction 

On the 21
st
 April 2011, Robert Browne-Cooper (Zoologist) carried out an inspection of the Oakajee Port and 

Rail (OPR) Revised Terrestrial Development Footprint (the footprint) where it intersects with Beard (1976) 

Vegetation Association 35 (Shrublands, jam scrub with scattered York gum).  The purpose of the inspection 

was to assess the extent of York Gum (Eucalyptus loxophleba) trees in the remnant vegetation in this area and 

the approximate number and size of trees within the footprint of the development.  The development is on the 

coastal portion of the mid-west region of WA. 

The inspection was in response to Department of Sustainability, Environment, Water, Population, and 

Communities (SEWPaC) request for further information in regard to additional information required for the 

Preliminary Documentation assessment of the Port Terrestrial Development under the Environment Protection 

and Biodiversity Conservation Act 1999 (EPBC Act).  The information required was on the extent, number and 

condition of the York gum trees, which are known breeding habitat trees for Carnaby’s Black-Cockatoo, in 

remnant vegetation in Beard Vegetation Association 35 (shrublands, jam scrub with scattered York gum) 

affected by the proposed Northern Port Access Road and the railyard.  The information provided is to include a 

survey of any hollows, particularly those of a size suitable for breeding.   

To supplement the historical survey data and provide finer scale information to inform OPR’s response to 

SEWPaC’s request for further information, areas of remnant vegetation representative of Beard Vegetation 

community 35 were traversed on foot and inspected for the presence of York Gum trees. Where York Gums 

were identified, their location was recorded, height estimated, diameter at breast height (DBH) recorded, and 

any hollows recorded.  A minimum DBH of 50 cm has previously been applied at Oakajee for identification of 

potential habitat trees. 

Results 

The majority of the footprint corresponding to vegetation community 35 is cleared land with several areas of 

remnant vegetation. These included highly degraded sparse shrublands and Eucalypt woodland. York Gum 

trees were identified in the north-eastern portion of the footprint inspected. The percentage cover of York Gums 

ranges from 5 to 15 percent canopy cover.   

The majority of York Gums within this vegetation were relatively small with DBH much less that 50 cm 

(generally ranging from 10 to 25 cm) and height less than 7 metres. These York Gums had a maximum canopy 

height of 6 to 7 metres. Two York Gums were recorded with DBH of 50 and 60 cm respectively.   

There is a paucity of York Gums within the footprint having DBH of less than 10 cm DBH indicating that at 

present there is very little recruitment of new York Gums trees and lower shrubs. This is likely to be a direct 

result of heavy stock grazing evident within the footprint. 
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Inspection of all York Gums showed most lack hollows altogether and those with hollows were not suitable as 

nesting hollows for Carnaby’s Black-Cockatoo based on the small hollow diameter (less than 10 cm) and 

inadequate hollow height above ground.  Black Cockatoos require tree hollows that have an entrance diameter 

of more than 10 cm (Whitford 2001) and over 2 metres above ground (Sanders 1979).  The inspection found 

some trees had small branch hollows less than 10 cm diameter up to 3 metres above ground, but no hollows 

were found of adequate height above ground or diameter for Carnaby’s Black-Cockatoo. The upper branches 

of most York Gums within the footprint were narrow and lacking hollows.  The two trees that were 50 cm DBH 

or greater did not contain any hollows. 

Conclusions 

York Gums do occur within remnant mixed woodland vegetation communities and are generally of low height (6 

to 7 m maximum) with DBH generally ranging from 15 to 25 cm.  Two York Gums of greater than 50 cm DBH 

were recorded. 

Inspection of the York gums within the area of Beard (1976) Vegetation Association 35 intersected by the 

proposed development footprint allowed assessment of their potential to provide breeding habitat for Carnaby’s 

Black-Cockatoo. These York Gums were assessed as unsuitable as nesting habitat for Carnaby’s Black-

Cockatoo based on the following: 

1. The York Gums are generally not of adequate size (DBH or tree height) to provide suitable nesting 

hollows; 

2. The two trees that exceed the 50 cm DBH minimum criteria for habitat trees do not contain any 

hollows; 

3. All York Gums either lack nest tree hollows or lack hollow limbs of suitable diameter; The wider area 

around the OPR footprint areas inspected is largely cleared farmland, and lacks extensive foraging 

habitat (proteaceous shrubland and woodlands) that is required to be in proximity of nest sites to 

provide adequate food for nesting viability.  

In addition to the information collected from this inspection, the following should also be noted: 

 The York Gum is a less common used species by Carnaby’s Black-Cockatoo for nesting as compared 

to its two main tree species for nesting, Salmon Gum (E. salmonophloia) and Wando (E. Wandoo) 

(Saunders 1982). 

 Carnaby’s Black-Cockatoo generally breeds in inland areas, in the drier Eucalypt woodlands of the 

wheatbelt, moving to cooler, coastal areas for the non-breeding period (late spring to mid-winder).  The 

species has recently begun breeding on coastal areas due to loss of inland breeding habitat with a few 

very recent records of this species breeding near the coast in the south-west of WA on the Swan 

Coastal Plain. 

 A minimum DBH of 50 cm has been applied at Oakajee for identification of habitat trees, which 

provides a substantial degree of conservatism in identifying trees with the potential to develop hollows 

suitable for Carnaby’s Black-Cockatoo.  In general, hollows of sufficient size to support Black 

Cockatoos do not form until trees are at least 230 years old, with the majority of nests found in 300-500 

year old trees (Johnstone 2006) and widths (DBH) are at least 70 cm ( Whitford and Williams 2002). 

Johnstone et al. (2002) indicates DBH minima for identifying primary nesting trees of 80-90 cm.   

 Nesting trees for Carnaby’s Black-Cockatoo, to be useable, must be near extensive high quality 

foraging habitat which is largely absent at Oakajee. 

On this basis, the York Gums inspected at Oakajee are highly unlikely to be potential nesting trees for 

Carnaby’s Black-Cockatoo.  
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On the 12 and 13th April 2011 David Mickle (Senior Botanist) and Robert Browne-Cooper (Zoologist) 
carried out an assessment of the Oakajee Port and Rail (OPR) Revised Terrestrial Footprint (the footprint) 
where it intersects with Ecologia (2010) vegetation community 14. 
 
Ecologia (2010) vegetation community 14 was previously cleared paddock and has been revegetated with 
a mix of local and non local species of Eucalypts and shrubs for uses as a shelter belt.  Several species 
included in the revegetation have previously been identified by literature search, or otherwise, as potential 
foraging or nesting species used by Carnaby’s Black Cockatoo (CBC).  The total canopy cover for those 
species was only 5.5% of the total area covered by the intersection of the Ecologia (2010) vegetation 
community 14 and the footprint.  
 
The species ranged in from 1.5m – 6m (Table 1) in height but none of the trees exceeded 25cm in 
Diameter at Breast Height (DBH). The largest of the trees was a Tuart (Eucalyptus gomphocephala), which 
reached approximately 6m and DBH 25cm. All trees examined did not possess hollow limbsor trunk spouts 
conducive to nesting CBC.  The condition of the Tuarts was also variable with most exhibiting some level of 
stress or complete defoliation.  
 
The York Gums (Eucalyptus loxophleba) reached a maximum size of 4m and a DBH of approximately 
10cm. Some of the York Gums has epicormic shoots arising from low on the branches and trunk which is 
often a sign of stress.   
 
The vegetation condition is Completely Degraded (Keighery 1994) as is not representative of a natural 
plant community. The understorey is dominated by invasive grasses and no native vegetation of local 
provenance was seen in the understorey. 
 
Conclusion 
 
The lack of mature Eucalyptus trees verified via DBH and the lack of potential breeding hollows or trunk 
spouts in the York Gums and Tuart trees present supports the previous habitat assessment mapping 
Ecologia (2010) ) that this vegetation community lacks potential breeding habitat.  
 
In addition, the site inspection verified that this area is of very low foraging habitat value for Carnaby’s 
Black Cockatoo as the revegetation generally lacks proteaceous species known to be favoured as food 
plants and the percentage cover of potential forage tree species in the predicted footprint area is very low 
at 5.5% cover, which includes a number of species of which the actual forage value is not certain. 
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Table 1. Carnaby’s habitat/foraging value assessment of Ecologia (2010) vegetation type 14 where it 
intersects with the Oakajee Terrestrial Port Facility Footprint (Revised). 

SPECIES HEIGHT 
(m) 

FORAGING VALUE % 
COVER 

FORAGING 
COVER 

Allocasuarina huegeliana 5 Not of known foraging value 1.5 0 

Casuarina cunninghamiana 3 Listed forage flora species – not native to 
South West WA 

0.5 0.5 

Casuarina obesa 4 Not of known foraging value 1.5 0 

Eucalyptus foecunda 3 Not of known foraging value 0.5 0 

Eucalyptus arachnaea 3 Not of known foraging value 1 0 

Eucalyptus camaldulensis         5 Not listed as forage flora species. 
Not documented but federal govt recognise 
nest hollow potential. Ron Johnstone has 
recorded breeding (pers.comm) .May be a 
potential breeding tree at age, the trees 
present are 10-15 years old and well below 
size and not of suitable age to develop 
hollows.  

2 0 

Eucalyptus eremophila                3 Not of known foraging value 0.5 0 

Eucalyptus gomphocephala      6 Listed as forage flora species. 
Potential breeding tree at age, the trees 
present are 10-15 years old and well below 
size and age to develop hollows. 

1.5 1.5 

Eucalyptus jucunda 3 Not of known foraging value 0.5 0 

Eucalyptus leptopoda 2.5 Not of known foraging value 0.5 0 

Eucalyptus leucoxylon subsp 
megalocarpa 

4 Not of known foraging value 1 0 

Eucalyptus loxophleba 4 Listed nest tree but not forage flora 
species. 

1.5 0 

Eucalyptus obtusiflora 2.5 Not of known foraging value 0.5 0 

Eucalyptus oraria 3 Not of known foraging value 1 0 

Acacia acuminata 3 Not of known foraging value 0.5 0 

Acacia ligulata 3 Not of known foraging value 0.5 0 

Acacia rostellifera 3 Not of known foraging value 0.5 0 

Acacia saligna 1.5 Listed forage flora species 0.5 0.5 

Acacia tetragonophylla 2.0 Not of known foraging value 0.5 0 

Acacia xanthina 3 Not of known foraging value 1 0 

Calothamnus blepharospermus 1.5 Not of known foraging value 1 0 

Calothamnus quadrifidus            1.5 Not of known foraging value 1 0 

Chamelaucium uncinatum            1.2 Not of known foraging value 1 0 

Dodonaea inaequifolia 1.8 Not of known foraging value 2 0 

Grevillea candelabroides 4 Not of known foraging value however there 
is a limited list of Grevillea species known 
to be forage flora species. To be 
conservative and consistent with habitat 
assessment elsewhere at Oakajee, this 
species has been included in potential 
forage category. 

2 2 

Hakea coriacea 4 Twenty Hakea species are listed forage 
flora species and hence this species may 
be considered potential forage flora 
species. 

1 1 

Jacksonia sternbergiana 5  2 0 

Melaleuca nesophila 1.5  0.5 0 

Melaleuca uncinata                    1.5  0.5 0 

Melaleuca cardiophylla                 2  1 0 

Total % cover   29 5.5 
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