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AN INVITATION TO COMMENT ON THE WARRO GASFIELD 3D SEISMIC SURVEY 
PROPOSAL 

 
PUBLIC ENVIRONMENTAL REVIEW 

 
Invitation to make a submission 

 
The Environmental Protection Authority (EPA) invites people to make a submission on this 
proposal.  The environmental impact assessment process is designed to be transparent and 
accountable, and includes specific points for public involvement, including opportunities for 
public review of environmental review documents. In releasing this document for public 
comment, the EPA advises that no decisions have been made to allow this proposal to be 
implemented. 
 
Both electronic and hard copy submissions are most welcome. 
 
Latent Petroleum Limited is proposing to conduct a three dimensional (3D) seismic survey in 
EP407 and EP321 in order to define the extent of gas reserves the Warro gas field.   

In accordance with the Environmental Protection Act 1986 (EP Act), a Public Environmental 
Review (PER) has been prepared which describes this proposal and its likely effects on the 
environment. The PER is available for a public review period of 8 weeks from 16 November 
2009 closing on 11 January 2010. 
 
Comments from government agencies and from the public will help the EPA to prepare an 
assessment report in which it will make recommendations to government. 
 
Why write a submission? 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 
 
All submissions received by the EPA will be acknowledged. Submissions will be treated as 
public documents unless provided and received in confidence, subject to the requirements of 
the Freedom of Information Act 1992 (FOI Act), and may be quoted in full or in part in the EPA‟s 
report. 
 
Why not join a group? 

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

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

 clearly state your point of view; 

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

 suggest recommendations, safeguards or alternatives. 
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Points to keep in mind 

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

 attempt to list points so that issues raised are clear. A summary of your submission is 
helpful; 

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

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

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

 
Remember to include: 

 your name; 

 address; 

 date; and 

 whether and the reason why you want your submission to be confidential. 

 
Information in submissions will be deemed public information unless a request for confidentiality 
of the submission is made in writing and accepted by the EPA. As a result, a copy of each 
submission will be provided to the proponent but the identity of private individuals will remain 
confidential to the EPA. 
 
The closing date for submissions is: 11 January 2010. 
 
The EPA prefers submissions to be made electronically using one of the following: 

 the submission form on the EPA‟s website: www.epa.wa.gov.au/submissions.asp  

 by email to submissions.eia@dec.wa.gov.au  

 by email to the officer Ms Maree Heath – maree.heath@dec.wa.gov.au 

 
Alternatively, submissions can be 

 posted to: Chairman, Environmental Protection Authority, Locked Bag 33, CLOISTERS 
SQUARE WA 6850, Attention: Ms Maree Heath 

 delivered to the Environmental Protection Authority, Level 4, The Atrium, 168 St 
Georges Terrace, Perth, Attention: Ms Maree Heath;  

 or faxed to (08) 6467 5562, Attention: Ms Maree Heath. 

If you have any questions on how to make a submission, please ring the EPA assessment 
officer, Ms Maree Heath on 6467 5410. 
 

http://www.epa.wa.gov.au/submissions.asp
mailto:submissions.eia@dec.wa.gov.au
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EXECUTIVE SUMMARY 
Background 
 
The project is located approximately 250 km northeast of Perth, 60 km east of Jurien Bay and 
25 km west of Watheroo township.  The proposed 3D seismic survey will occur within 
Exploration Permits 407 and 321, which are held by Latent Petroleum Limited (“Latent”).  These 
Exploration Permits are current until April 2010. 
 
The proposed three dimensional (3D) seismic survey is located within the Shires of Dandaragan 
and Coorow. 
 
Latent is proposing to conduct a 3D seismic survey in EP407 and EP321 in order to define the 
extent of gas reserves discovered in 1977 within the Warro gas field.  The table at the end of 
this Summary outlines the principal features of the project. 

Seismic operations allow the identification of the geological structures below the surface where 
oil and gas deposits have accumulated.  Vibroseis trucks, carrying impulse generating 
equipment, will drive north and south along the rolled lines (spaced 400 m apart) and, at 50 
metre intervals along the lines, will lower their vibration pads to vibrate the ground with a range 
of low to medium frequencies.  

Geophones will be laid at intervals of 50 m along the east-west gridlines (also spaced 400 m 
apart) to acquire seismic data.  The electrical signals generated by the vibroseis trucks are 
converted to digital signals and transmitted along a cable to the recording truck. 

The proposed 3D seismic survey within Watheroo National Park (WNP) and the proposed Big 
Soak Plain Conservation Park (BSPCP) will total 371.36 km of seismic lines covering an area of 
119.7 ha.  A total of 155 ha of remnant vegetation (on freehold land) and vegetation within the 
Parks will be impacted by the project.  A summary of the program is provided in Table 5. 

The survey will be undertaken by Terrex Seismic Pty Ltd, a specialist geophysical contractor 
who undertook both the Denison and Mullering 3D seismic surveys. 

Seismic surveys are necessary to assist with planning petroleum exploration drilling activities.  
The primary objective of the seismic program is to determine prospects for future drilling and 
thus contribute to future development of oil and gas production from the companies tenements. 

The main activities for the Warro 3D seismic Survey include; 

 Preparing survey grid lines (access for surveying equipment). 

 Acquiring data (surface seismic acquisition). 

 Demobilising, rehabilitation and monitoring. 

The proposed seismic survey is due to commence in April/May 2010 and last approximately 30 
to 40 days.  Additionally there will be 20 days of preparation and 7 days of demobilisation.   

Waste generated from the seismic operations will be disposed at a licensed landfillas the on-site 
camp used for the exploration gas well will be used for seismic survey employees.  Industrial 
waste will be disposed of in accordance with the Shire of Dandaragan waste disposal 
requirements.  Any hazardous waste materials, such as fuel, will be stored separately and 
handling of these materials will be undertaken in accordance with the environmental 
procedures.  All domestic and putrescible waste will be disposed of at the nearest licensed 
landfill facility. 
 
Latent will use a large variety of hydrocarbon products during operational activities.  There will 
be hydrocarbons stored on the freehold land and seismic survey trucks will be refuelled daily 
within the cleared areas.  No workshops, vehicle service sites, chemical or hydrocarbon storage 
will occur in the Parks. 
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Vehicle transport to the project site will be via existing main access roads (Marchagee Track, 
Watheroo West Road, Coalara Road) to minimise disturbance to vegetation, and reduce the risk 
of introducing/spreading weeds and pathogens to and from the site.  The seismic survey will 
increase the traffic along the Brand Highway. 

The seismic crew will consist of approximately 30 people who will be stay at either the existing 
exploration gas well camp site or Jurien Bay, Badgingarra or Moora for the duration of the 
seismic survey.  There will be no camping facilities erected in the Parks.  

Seismic line preparation has been designed to minimise disturbance to vegetation and have 
minimal environmental impact.  Any seismic activity on private farm land will be rehabilitated to 
the owners‟ satisfaction.  Any fences that are damaged will be repaired and any rubbish 
removed. 
 
In remnant vegetation (including the Parks), as the survey lines will be rolled and not cleared, 
Latent believes there will be sufficient seed store in the vegetation to enable natural 
rehabilitation of the seismic survey lines.  It is estimated that the rolled vegetation will return in 
three seasons.  However, this will be monitored annually and if there is not sufficient vegetation 
growth returning, remedial rehabilitation work will be implemented.  Weeds will be monitored 
during the post-survey period.  Within the Parks and remnant vegetation within the farmland, 
available timber and brush will be dragged back onto the tracks to restrict third party access, 
minimise soil erosion and encourage regrowth. 
 
Unauthorised access by third parties to the survey area in the Parks is a key concern during and 
after seismic operations.  Increased access needed for completing the survey could invite 
unauthorised vehicles and personnel to enter the Parks and introduce weeds and soil 
pathogens.  Latent will restrict the number of access points to the Parks to a small number and 
will access the Parks from firebreaks located away from the access roads.  These firebreaks are 
generally not visible from the roads.  In addition, Latent will block off all seismic line entrances 
from main access roads to deter casual use.  Vegetation and large branches removed during 
rolling will be replaced to deter and prevent access by third parties.  In some cases, entrance 
tracks will be offset to disguise the entry point. 
 
Alternatives were considered for undertaking or not undertaking this survey in various forms 
(Section 2.0). 

Existing Environment 

The project area is found within the Greenough soil-landscape province. The major towns 
occurring throughout the region include Lancelin, Dandaragan, Jurien Bay, Badgingarra, 
Eneabba and Leeman.  The land use is predominantly broad acre agriculture interspersed with 
large areas of land set aside for conservation of the highly diverse flora for which much of the 
region is renowned. 

The area has a typical Mediterranean climate.  The survey area is located on the Dandaragan 
plateau.  This plateau is characterized by undulating sand and laterite capped plateau, overlying 
Cretaceous sediments, with similar elevations to the Arrowsmith Region ranging from about 140 
m to 260 m above sea level.  
 
The Warro Gasfield is found on the lower part of the Late Jurassic Yarragadee Formation, within 
the Greenough Province Soil Landscape Zone of the West Midlands region of the Perth Basin. 
The West Midlands lies entirely within the Perth Basin. The Perth Basin has been described as 
an intensely faulted half-graben. It is a north-south elongated trough in the south west of 
Western Australia containing Silurian to Pleistocene sediments. 

There is no surface water of significance within the project area (Figure 4).  The survey area is 
located within the Hill River sub-catchment.  The watercourses in the Hill River catchment flow 
predominantly in an east-west direction from the upland areas in the eastern part of the West 
Midlands.  There are no lakes or swamps in the project area. 
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The project is located over the Leederville Aquifer which was previously included in the 
Parmelia-Leederville Aquifer.  The Leederville Aquifer is located on the Swan Coastal Plain 
across the Gingin Anticline and comprises the Leederville Formation and Henley Sandstone 
 
Soils are formed in colluvium and weathered rock with deep sands with ironstone gravelly soils 
and loamy earths.  Yellow deep sands are most common and dominate the sandplains.  Pale 
deep sands and gravelly pale deep sands are also present, with some red deep sands and 
yellow sandy earths.  Deep sandy gravels, duplex sandy gravels and shallow gravels are found 
on broad crests in the southern sandplains.  Red-brown hardpan shallow loams appear on the 
relict drainage systems in the northern sandplains. 
 
Soil-landscape mapping for the project area was obtained from the Department of Agriculture 
and Food.  The mapping and associated files provide unit descriptive information, land quality 
and capability data. 
 
Vegetation 

The vegetation and flora surveys of the proposed seismic area identified 20 vegetation groups.  
The disturbance to the vegetation in the project area resulting from seismic activity constitutes a 
small percentage of that occurring in the project area (0.85-8.27%).  These percentages do not 
take into account the extent of these vegetation groups outside the project area, thus, the 
proposed disturbance to the vegetation is not expected to significantly reduce the extent of any 
of the vegetation groups located in the project area. 

A total of 48 families, 152 genera and 430 native taxa were recorded during the survey.  No 
Declared Rare Flora (DRF) were recorded during the survey.  One DRF species, Eucalyptus 
rhodantha var. rhodantha has been identified as having the potential to occur.  Although it was 
not identified in targeted assessments, a qualified botanist will walk the seismic lines prior to line 
preparation in areas of suitable habitat to ensure no individuals of this species are impacted.  
Twenty-two Priority flora species were recorded during the survey.  These Priority flora species 
are not restricted to the project area (and are common in the region) and based on estimates of 
the percentage of the population in the project area to be impacted, the survey is expected to 
have no impact on the conservation significance of these species. 
 
Mr Don Williams assessed the potential occurrence of dieback in the project area.  Dieback 
indicator species, which includes members of the Proteaceae family and Xanthorrhoea preissii 
were assessed.  Evidence of poor health of Banksia prionotes was recorded at two sites in the 
Watheroo National Park (located at 3817598E 6664658N and 383170E 6656978N).  However, 
as the remaining Proteaceous species at these sites were observed to be healthy, the poor 
health was attributed to moisture stress resulting from low rainfall years in 2006-2007. 
 
No Declared weeds, as listed by the Department of Agriculture and Food were recorded during 
the survey.  Cape weed (Arctotheca calendula), Brome grass (Bromus alopercuroides), Storkbill 
(Erodium botrys) and Barley grass (Hordeum leporinum) were recorded in the Watheroo 
National Park. 
 
Fauna 
 
In order to assess the potential impact of the seismic survey on fauna and fauna habitat in the 
area, a Level 1 Fauna Assessment was conducted in accordance with appropriate 
environmental Protection Authority Position and Guidance Statements.  In addition, targeted 
surveys were undertaken for species of conservation significance that may be impacted by the 
disturbance. 
 
Results of database searches indicate there are potentially 13 fauna species of conservation 
significance that occur in the proposed seismic survey area.  Six species are listed as Matters of 
National Environmental Significance under the Environmental Protection and Biodiversity 
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Conservation (EPBC) Act 1999, three are listed in Schedule 1 under the Wildlife Conservation 
Act 1950, one as Priority One and four as Priority Four species on the Department of 
Environment and Conservation (DEC) Threatened and Priority Fauna Database.  Specific 
database searches listed a further two Schedule 1 species under the Wildlife Conservation Act 
(WCA) 1950 (Woma Aspidites ramsayi and Carpet Python Morelia spilota subsp.imbricata).  Of 
the 15 species, three have been observed in the survey area in 2007/2009, namely the 
Malleefowl Leipoa ocellata, the Australian Bustard Ardeotis australis and Carnaby‟s Cockatoo 
Calyptorhynchus latirostris, the latter of which is listed under both the EPBC Act 1999 
(Endangered) and the WCA 1950 (Schedule 1: Rare and likely to become extinct). 
 
Targeted habitat surveys have been conducted for the Malleefowl, Carnaby‟s Cockatoo, Woma 
and Carpet Python.  Generic and specific recommendations have been made. 
 
Given the nature of disturbance, the conservation status of all species of conservation 
significance is not likely to be altered by the disturbance associated with the seismic survey.  
 
Environmental Management 
 
The principal environmental issues/factors and management of these factors/issues arising from 
the proposed 3D seismic survey are outlined in Section 5.0 with more details contained in the 
Environmental management Plan (Appendix 3): 

 Line Preparation and Survey.  

 Protection of Flora and Fauna.  

 Rehabilitation.  

 Weed Control.  

 Dieback Control. 

 Fire prevention or control.  

A project risk environmental assessment has been completed (Section 7.0). 
 
An audit will be undertaken at completion of the survey to ensure all access points are 
disguised and vegetation respread where appropriate. 
 
Monitoring quadrats will be established in the different vegetation types and particularly in the 
Parks to assess: 

 Response of vegetation to the seismic survey. 

 Assess progress of rehabilitation. 

 Ensure there is no weed or dieback establishment. 

 Ensure there has been no third party access. 

 
Environmental commitments for the project are set down in the following table. 
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ASPECT COMMITMENT 

WASTE DISPOSAL Any waste hydrocarbons such as waste oil will be collected in tanks or 
drums for collection by waste oil contractors and transported off site for 
recycling. 

No burning of refuse at any time 

No disposal on-site of hydrocarbons or hydrocarbon contaminated 
materials. 

No disposal on-site of hazardous goods 

GREENHOUSE 
GASES 

All vehicles and machinery will be regularly serviced to minimise the 
emissions of combustion gases. 

All employees will be encouraged on energy efficient practices that can be 
used in their daily activities and the site induction will include a section on 
this issue. 

BITING INSECTS All personnel will be advised of the relevant personal protective measures to 
protect themselves from biting insects. 

If mosquito populations cause a significant issue, Latent will liaise with the 
WA Department of Health. 

FIRE Fire extinguishing equipment (extinguishers and hoses) will be available 
throughout the survey area and regular maintenance will be undertaken on 
this equipment. 

All personnel will be briefed on fire management requirements at the 
induction and regularly through toolbox meetings. 

Maintain education of fire awareness. 

REHABILITATION & 
CLOSURE  

All access tracks to be closed off from unauthorised third party access 

 If monitoring indicates that specific areas of the lines have not regenerated 
to an acceptable standard, then rehabilitation programs will be undertaken. 

ABORIGINAL 
HERITAGE 

Latent will report any new Aboriginal sites identified to relevant authorities 

EUROPEAN 
HERITAGE 

Latent will report any European sites identified to relevant authorities 

VEGETATION  Minimise rolling profile. 

ROLLING  Vegetation areas to be rolled will be defined prior to the work commencing. 

  Vegetation rolling operations will be supervised. 

  Vegetation outside the rolling profile will be protected. 

 Vegetation will be rolled instead of completely cleared to minimise 
disturbance 

  Cleaning down of machinery prior to arriving on site. 

  Larger trees will be retained whenever possible.   

  Only native flora found in the local area will be used in rehabilitation 
programs. 

FLORA Implement the Vegetation Management plan 
 Avoid and incorporate significant habitat and flora during seismic line 

preparation and design. 
 No disturbance will occur to the highly diverse areas such as along the 

Marchagee Track and Coalara Road. 

 All personnel will be made aware of Priority flora. 

WEEDS Conduct inspections post operations for potential weed establishment. 

  Latent will train personnel in identification of problem weed species. 

  Liaison with local authorities regarding weed control activities. 

  A log will be kept of all vehicles and machinery entering site during the 
seismic survey to ensure all machinery has been blown down/cleaned. 

  Use of approved control mechanisms if noxious weed species are identified. 
Clean down of equipment and vehicles travelling from cleared agricultural 
land to remnant vegetation. 
Establishment of clean-down stations (points) at specific locations. 
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ASPECT COMMITMENT 

  Rehabilitation with weed free soils and seeds. 

DIEBACK Implement the Dieback Management Plan to prevent the introduction and 
spread of Dieback. 

 All vehicles are to be cleaned down prior to entering the survey site, 
especially when moving into the WNP and BSPCP. 

 Personnel will inspect and clean foot wear and clothing to prevent spreading 
dieback. 

FAUNA All personnel will be prohibited from bringing pets, firearms, projectile 
weapons or traps into project area. 

A fauna incident log will be available for all personnel to record incidents 
and a reports will be prepared for the DEC, Jurien. 

Any significant fauna habitat will be identified by a zoologist prior to the 
survey and avoided. 

 

WNP AND BSPCP 
Receiver lines will be prepared by a small specialised machine or by hand 
within the Watheroo National Park and the proposed Big Soak Plain 
Conservation Park. 

 Minimisation of receiver line width. 

 
Realignment of lines to avoid any threatened flora or significant habitat 
within Watheroo National park. 

FREEHOLD LAND 
Latent will undertake landowner consultation frequently to manage impacts 
to the surrounding landholders. 

 All personnel will ensure that gates are closed and private land is respected. 

SURFACE WATER 
DRAINAGE 

All mobile equipment and light vehicle servicing activities including wash 
down will be undertaken on an impermeable surface. 

All hydrocarbons and chemicals will be stored in adequately bunded 
facilities. 

DUST All vehicles will be limited to designated access tracks where dust control 
measures can be used. 

NOISE All operations will comply with the noise regulations under the 
Environmental Protection Act (Noise) Regulations. 

Hearing protection will be provided for all personnel. 
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Major Elements for the Seismic Project  
 

ELEMENT DESCRIPTION 

Timing and Maximum duration of survey 
Preparatory work ~ 20 days 

Survey ~ 30 - 40 days 
Demobilisation ~ 7 days 

Total length of seismic lines (line 
kilometers) 

Total line km = 790.54 km 

Total line km over cleared land = 288.67 km 

Total line km over Watheroo National Park = 283.68 km 

Total line km over proposed Conservation Park = 87.68 
km 

Total line km over other areas of remnant vegetation 
(outside proposed and existing Parks - including regrowth) 

= 100.61 km 

Total line km on existing tracks/roads = 29.9 km 

Total length of receiver lines 396.62 km 

Total length of source lines 393.92 km 

Average width of line preparation  3.5m 

Total survey area covered  Approximately 16,180ha 

Approximate total area of seismic lines 
that would be accessed (source-receiver 
lines) 

267.02 ha (1.6%) of the total survey area will be accessed 
for data acquisition 

Approximate area of cleared agricultural 
land in survey area 5,228 ha 

Approximate area of Watheroo National 
Park in the survey area 6,217 ha 

Approximate area of proposed 
Conservation Park in the survey area 1, 618 ha 

Approximate area of remnant native 
vegetation in survey area 
(excluding Watheroo National Park and 
proposed Conservation Park) 3,117 ha 

Approximate area of seismic lines over 
cleared land  
(non-nature reserve areas) 86 ha  

Approximate area of seismic lines in 
Watheroo National Park areas (excluding 
fire breaks) 89.7 ha   

Approximate area of seismic lines in the 
Proposed Conservation Park 30 ha 

Approximate area of seismic lines over 
remnant vegetation and regrowth 
(excluding Watheroo National Park and 
proposed Conservation Park) 35 ha 

Plant and equipment details for survey 
Up to five truck mounted source vehicles 

Up to 17 seismic line crew vehicles 

Approximate number of persons involved ~ 30  

Operation hours Daylight hours only, 7 days/week 
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TABLE OF KEY ENVIRONMENTAL FACTORS AND PRINCIPLES FOR THIS PROPOSAL 

ENVIRONMENTAL 
FACTOR 

RELEVANT AREA 
ENVIRONMENTAL 

OBJECTIVE 
POTENTIAL IMPACTS INVESTIGATIONS MANAGEMENT 

Vegetation 
 Within the Lesueur 
Sandplain subregion. 

 Latent aims to avoid or minimise 
impacts to areas of significant 
vegetation and to maintain the 
abundance, species diversity, 
geographic distribution and 
productivity of vegetation 
communities. 

 Minimise disturbance to 
vegetation, and to encourage 
regrowth upon completion of 
seismic survey activities. 

 

 Weed introduction. 

 Reduction in vegetation 
community extent. 

 Clearing of vegetation.  

 Loss of protected species.  

 Habitat fragmentation. 

 

 Vegetation communities and 
habitat mapping will be undertaken 
in consultation with DEC to ensure 
that it is of a suitable scale for 
assessment of potential impacts 
on conservation significant flora 
and fauna. 

 Determine the historical and 
current extent of the affected 
vegetation associations to 
determine the proportion affected 
by the proposal. 

 Identify the scale of the potential 
loss of protected species in 
absolute and relative terms. 

 Impact of fragmentation 
determined and assessed against 
the impacts on conservation 
significant flora and fauna. 

 Identify potential Threatened 
Ecological Communities (TEC) or 
Priority Ecological Communities 
(PEC). 

 Regional vegetation significance 
will be addressed in accordance 
with EPA Guidance Statement 10. 

 All surveys have been undertaken in 
accordance with EPA Guidance 
Statement No. 51 

 Preparation and implementation of a 
Vegetation Management Plan. 

 Design of seismic lines incorporating 
vegetation community maps. 

 Avoidance of mature trees.  

  Minimise impact to significant 
habitat. 

 Use of line rolling to minimise the 
impacts to vegetation by keeping soil 
and seed stock intact. 

 Use of quad bike/suitable light 
vehicle to transport receiver line 
cables in Watheroo National Park 
and hand carrying in areas of dense 
vegetation minimising the 
disturbance required. 

 Use of existing tracks to minimise 
disturbance. 

Flora 
 Dandaragan & Coorow 
Shires, Watheroo National 
Park and surrounding 
areas. 

 Latent aims to minimise the 
potential impact on any DRF or 
Priority flora in seismic line 
preparation.  

 

 

 Loss of flora of conservation 
significance. 

 

 

 Determine the historical and 
current extent of populations of 
significant flora (DRF, Priority or 
new flora species) occurring within 
the project area to determine the 
number of plants in affected 
populations and the proportion that 
will be affected by the proposal – 
potential impacts to be discussed 
with DEC. 

 All surveys have been undertaken in 
accordance with EPA Guidance 
Statement No. 51 

 Preparation and implementation of a 
Vegetation Management Plan. 

 Investigated means to either avoid 
loss through changes in project 
design or to facilitate other means of 
protection. 
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ENVIRONMENTAL 
FACTOR 

RELEVANT AREA 
ENVIRONMENTAL 

OBJECTIVE 
POTENTIAL IMPACTS INVESTIGATIONS MANAGEMENT 

 The number of plants of flora of 
conservation significance outside 
the disturbance footprint in the 
local area and region will be 
considered. 

 Identify the scale of the potential 
loss of significant flora, in absolute 
and relative terms. 

 

 Incorporate identified populations of 
flora with conservation significance 
into seismic line design. 

 No disturbance will occur to the 
highly diverse areas along the 
Marchagee track. 

 Disturbance to any recorded DRF will 
be avoided with a 50m buffer zone 
(none have been identified at this site 
to date). 

 Populations of DRF will be avoided 
and communities of Priority flora will 
be avoided. 

 All personnel will be inducted on the 
significance of DRF and Priority flora.  

 Avoidance of slow growing species in 
the southeast corner and elsewhere 
wherever practicable. 

Weed Species 

 

 Dandaragan & Coorow 
Shires, 

 Watheroo National Park 
and surrounding areas. 

 Latent aims to prevent the 
introduction and spread of weed 
species. 

 

 Risk of weed introduction as 
a result of line preparation 
activities, machinery and 
vehicle movements. 

 

 Investigate noted occurrences of 
weed species within the region to 
determine likelihood of weed 
introduction to project site. 

 Identify weed infestations in the 
project area – study to be 
developed in consultation with 
DEC as required. 

 Weed mapping of the extent of any 
recorded infestations. 

 Preparation and implementation of a 
Weed Management Plan. 

 Ensuring all vehicles and equipment 
is clean prior to arriving at site. 

 Provision of clean down facilities for 
vehicles travelling between: 

o weed-free and weed-prone 
areas. 

o Clean down of equipment 
between cleared farmland and 
areas of native vegetation. 

 Use of existing tracks where 
practicable to reduce the potential for 
weed spread. 

Watheroo National Park 
 Watheroo National Park.  Latent aims to maintain the 

environmental values of the 
Watheroo National Park and 
minimise the impacts of the 
seismic activities on sensitive 
areas, threatened flora and 

 Introduction of weeds, 
disease and increased third 
party access. 

 

 Identify the scale of potential loss 
of protected species within 
Watheroo National Park in 
absolute and relative terms. 

 Investigation of means to minimise 
the width of receiver lines in 
Watheroo National Park. 

 Realignment of lines to avoid any 
threatened flora or significant habitat 
in Watheroo National Park. 
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fauna in the park. 

 

UCL – Proposed Big 
Soak Plain 
Conservation Park 

 Proposed Big Soak Plain 
Conservation Park 

 Latent aims to maintain the 
environmental values of the 
proposed conservation park and 
minimise the impacts of the 
seismic activities on sensitive 
areas, threatened flora and 
fauna. 

 

 Introduction of weeds, 
disease and increased third 
party access. 

 

 Identify the scale of potential loss 
of protected species within the 
proposed conservation park in 
absolute and relative terms. 

 Investigation of means to minimise 
the width of receiver lines in this 
area. 

 Realignment of lines to avoid any 
threatened flora or significant habitat. 

Dieback 
 Seismic survey area.  Latent aims to prevent the 

introduction and/or spread of 
dieback with the project area. 

 Dieback introduction and 
spread as a result of clearing 
activities, machinery and 
vehicle movements.  

 

 Identify and map areas within the 
project area and surrounds, known 
to be infected with dieback prior to 
commencement of seismic survey 
program.  Scope of the study will 
be discussed with DEC. 

 Determine the proximity of these 
areas to the project site. 

 Dieback investigations will be 
undertaken prior to line preparation. 

 A Dieback Hygiene Management 
Plan has been prepared and will be 
implemented. 

 Implementation of the hygiene 
management plan to prevent P. spp 
introduction to the project area, and 
especially into the Parks.  All 
employees will be informed of the 
hygiene management plan. 

 Access to the project area only 
during dry soil conditions. 

 Vehicles and equipment entering site 
will follow clean down procedures.  
Designated clean down areas will be 
provided. 

 Vehicles will remain within the source 
seismic lines and on designated 
access roads and tracks. 

 Personnel will inspect and clean 
clothing and footwear. 

 

Conservation of 
Biodiversity  Project is within the 

Geraldton Lesueur 
Sandplain (G53) IBRA 
subregion. 

 To maintain the abundance, 
diversity, geographic distribution 
and productivity of the 
ecosystem through the 
avoidance and/or management 
of adverse impacts and 

 Adverse impact on flora 
species of conservation 
significance. 

 Adverse impacts on 
significant vegetation 

 Investigate the impact the seismic 
survey will have on the current 
levels of biodiversity within the 
areas of native vegetation of the 
project area and relate this to 
biodiversity levels in the region. 

 No DRF recorded from the areas of 
proposed disturbance. 

 22 Priority species have been 
recorded in the proposed area 
according to Herbarium, DEC records 
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 improvement in knowledge. communities. 

 Reduction in biodiversity. 

 Flora/fauna studies. 

 Assessment of remnant vegetation 
extent. 

and results of the flora surveys 
undertaken to date.  These will be 
avoided as much as practicable. 

 No clearing, only brush cutting and 
rolling. 

Fire 
 Seismic survey area.  Latent aims to ensure that the 

risk of fire caused by seismic 
operations is negligible. 

 

 There is a potential, albeit 
low risk of a fire outbreak 
due to vehicular movements 
along seismic lines. 

 Investigate history of fires within 
the area and identify the 
susceptibility of the area to fire. 

 Preparation of a Fire Management 
Plan in conjunction with the DEC. 

 Implementation of the Fire 
Management Plan. 

 Vehicles will carry a back-pack water 
spray, a rake and a 2kg fire 
extinguisher. 

 Latent‟s induction will include fire 
education of all crew members and 
fire awareness will be reinforced in 
staff meetings, which will also 
communicate any total machinery 
bans applicable. 

 

Noise 
 Landholders within seismic 
survey area. 

 Latent aims to ensure that noise 
generated by the project has no 
adverse impacts on local 
residents or communities. 

 

 Ambient noise levels near 
the vibrator will be 
approximately < 75dBA at 
7m with noise suppression 
panels in place (comparable 
to vacuum cleaner).  

 Noise and vibrations also 
has the potential to disturb 
resident fauna. 

 Identify landowners within the 
project area who may be affected 
by the noise produced by 
Vibroseis. 

 

 The only expected noise from the 
seismic vibrator vehicles will be 
engine noise. 

 All operations will comply with the 
noise regulations under the 
Environmental Protection Act (Noise) 
Regulations 1997. 

Freehold land 
 Land owners west and 
north of Watheroo National 
Park. 

 Latent aims to ensure that the 
seismic survey does not impact 
the surrounding landholders on 
farmland. 

 

 Gates left open.  

 Interference with cropping. 

 Damage to property and 
paddocks. 

 

 Identify and communicate with 
landowners within the project to 
determine allowable access routes 
and also to notify landowners of 
proposed daily activities 
associated with the project. 

 Latent has, and will continue to 
undertake, extensive landowner 
consultation to manage any potential 
impacts to the surrounding 
landholders. 

 The seismic crew will be notified 
during the induction process of the 
importance of gate management to 
ensure all stock is contained. 
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Third Party Access 
 Dandaragan & Coorow 
Shires,  Watheroo National 
Park and surrounding 
areas. 

 Latent aims to ensure that the 
seismic survey does not 
increase third party access to 
the Watheroo National Park, 
remnant vegetation and freehold 
land. 

 Weed spread. 

 Increased fire risk. 

 Disturbance to threatened 
flora. 

 Damage to property and 
paddocks. 

 Damage to fauna and fauna 
habitats. 

 

 Investigate past instances of third 
party access to determine the 
nature and extent, and to 
determine methods of deterrence. 

 Further discussions with DEC in 
relation to prevention of third party 
access to Watheroo National Park 
will continue to be undertaken. 

 Minimise number of entries into 
Watheroo National Park. 

 Use of existing entry points and fire 
breaks for entry and movement. 

 Entrances to seismic lines will be 
blocked or obscured behind existing 
vegetation. 

 Immediate closure of lines upon 
completion of the survey. 

 Signage, gates and barriers will be 
avoided as they generally attract 
attention. 

Fauna 
 Dandaragan & Coorow 
Shires,  Watheroo National 
Park and surrounding 
areas. 

 To maintain the abundance, 
diversity, geographic distribution 
and productivity of fauna 
species and ecosystem levels 
through the avoidance or 
management of adverse 
impacts and improvement in 
knowledge. 

 Latent aims to protect all fauna 
species occurring in the project 
area. 

 

 Loss of fauna habitat. 

 Loss of fauna of 
conservation significance. 

 Road kills. 

 Increase in feral animals. 

 The potential removal of 
trees could possibly affect 
Carnaby‟s Cockatoo habitat. 

 

 Level 1 survey for ground dwelling 
mammals and herpetofauna will be 
undertaken prior to line 
preparation. 

 Undertake a risk assessment of 
the potential impacts to 
conservation significant fauna. 

 Identify the scale of the potential 
loss of significant fauna, in 
absolute and relative terms. 

 Identify significant fauna habitat to 
be avoided i.e. habitat mapping. 

 Identify impacts of habitat 
fragmentation on conservation 
significant fauna. 

 Identify fauna likely to be impacted 
by the project and develop 
management to reduce impact of 
survey on them. 

 All surveys have been undertaken in 
accordance with EPA Guidance 
Statement No. 56 

 Preparation and implementation of 
the Fauna Management Plan. 

 Identification and avoidance of 
significant fauna habitat during line 
design. 

 Inspection of significant fauna habitat 
by a zoologist and incorporation of 
the results into line design. 

 Minimising disturbance of vegetation. 

 Avoidance of native fauna by seismic 
crew during line preparation and 
survey work. 

 Collection and reporting of any 
injured fauna to DEC Jurien. 

 Rolling of seismic lines to allow 
regeneration of vegetation i.e. fauna 
habitat. 

 Allowing natural regeneration of 
seismic lines to restore fauna habitat. 
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Soils 
 Dandaragan & Coorow 
Shires,  Watheroo National 
Park and surrounding 
areas. 

 Latent aims to maintain soil 
integrity and limit the risk of 
erosion through clearing of 
vegetation for seismic lines. 

 Increased soil erosion due to 
clearing activities. 

 Changes in soil structure. 

 Reduced viability of seeds 
due to inappropriate 
stockpiling activities. 

 Additional information on soil 
properties of the project. 

 

 No clearing, therefore no disturbance 
to the soil layer. 

Groundwater quality  
 Groundwater within the 
Project area. 

 To ensure that seismic activities 
do not adversely affect 
groundwater quality. 

  No work required. Seismic survey 
does not involve any extraction or 
disposal of groundwater. 

 Ensure that any on-site hazardous 
materials are fully contained to avoid 
potential adverse affects on 
groundwater quality. 

Waste disposal 
 Project site  To ensure appropriate waste 

disposal practices. 

 

 Hydrocarbon spillages could 
pollute surface or ground 
waters or cause soil 
contamination. However, this 
is unlikely as the spill would 
have to be significant. 

 Investigate recycling opportunities 
to minimise waste disposal 
requirements. Identification of an 
approved waste disposal site off 
site.  

 No chemical or wastes will be stored 
within Watheroo National Park or 
stands of remnant vegetation.  Safe 
storage of chemicals and wastes on-
site in compliance with appropriate 
regulations.  

 Waste will be disposed of off site at 
an approved landfill facility.  

Rehabilitation 
 Seismic lines  To ensure successful 

rehabilitation of seismic lines 
following completion of seismic 
activities. 

 Failure of seismic lines to re-
establish. 

 Investigations into the successful 
rehabilitation practices undertaken 
for the Mullering and seismic 
surveys will be undertaken. 

 Development of a rehabilitation 
plan which will also outline the 
proposed monitoring and closure 
criteria. 

 Monitoring of rehabilitated lines in 
accordance with the Rehabilitation 
Plan. 

Social Surroundings 

Aboriginal heritage 
 Dandaragan Shire at 
Watheroo National Park 
and surrounding areas. 

 Latent will ensure the seismic 
survey proposal complies with 
the requirements of the 
Aboriginal Heritage Act 1972. 

 Potential disturbance to sites 
of Aboriginal significance in 
the project area. 

 

 A consultant will undertake 
consultation with Aboriginal people 
and on-site surveys as appropriate 
to locate any sites. 

 No sites of Aboriginal heritage 
significance were identified in the 
seismic survey project area. 

European Heritage Project site  Ensure the proposal complies 
with the requirements of the 
Heritage Act of Western 
Australia 1990. 

 

 Potential disturbance to sites 
of European significance 
within the project area. 

 Conduct European heritage search 
to confirm that no sites of 
significance exist in the area. 

 No sites of European heritage 
significance were identified in the 
seismic survey project area. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The Warro Gas Field was discovered by West Australian Petroleum Pty Ltd (WAPET) in 
1977 with the drilling of the Warro-1 gas well, which penetrated several hundred metres of 
gas saturated sands in the lower part of the Late Jurassic Yarragadee Formation. 
 
As a follow up to the discovery of this significant gas column, WAPET drilled the appraisal 
well Warro-2 in 1977-1978. Subsequent log analysis showed the presence of gas-
saturated sands over a 393 metre interval of the Yarragadee Formation at a depth of 
4,000 m. 
 
The gas contained within this area is known as a “tight gas play”, where the gas is held 
within low porosity and permeability sands. The low flow rates determined from testing 
were misinterpreted at that time and concluded that the Warro Gas Field was not capable 
of producing gas commercially. 
 
The gas accumulation at Warro is large and is developed with a 7,000 ha anticlinal 
closure within the Yarragadee Formation.  With the gas column intersected in Warro-2, 
the calculated volumetric recoverable estimate is up to 5,600 billion cubic feet (BCF). This 
makes Warro an enticing low permeability target for the underbalanced drilling technique. 
The location of the Parmelia and Dampier-Bunbury pipeline some 35 km to the west 
provide market access for the gas when produced (Resource Information Unit 2006). 

It has now been 30 years since the Warro-1 and Warro-2 wells were drilled and tested. 
Since that time, there have been significant advances in technology and the 
understanding of gas reservoir properties and, through these developments, tight gas 
plays, like Warro, are now considered commercially viable. 
 
The Warro structure is a large compressional anticline with a four-way dip closure, defined 
by a two dimensional (2D) seismic grid. The structure is located close to the basin-
bounding Darling fault system.  
 
To assess the production potential of the field, Schlumberger (consultants) were 
commissioned in September 2007 to undertake a Reservoir Characterisation and 
Stimulation Evaluation. The reservoir simulation work by Schlumberger indicated that if 
the Warro wells are able to be successfully stimulated by hydraulic fracturing, up to 50% 
of the gas is potentially recoverable. Schlumberger compared Warro to an analogous 
field, the Jonah field, in south-west of Wyoming, USA. 
 
To accurately assess the potential for the field to produce gas and to locate the gas 
production wells, Latent propose to undertake a three dimensional (3D) seismic survey 
over the Warro gas filed and extending approximately two kilometres outside the gas field 
boundaries. 
 
The rapid increase in demand for gas resulting from the current mining boom, combined 
with capacity constraints on gas pipelines and the increased cost of gas production, has 
seen a significant rise in the demand and prices for domestic gas.  
 
Latent Petroleum Pty Ltd („Latent‟) was formed in 2006 to develop the Warro Gas Field in 
the Perth Basin and provide gas to Western Australian consumers. 
 
In the first and second quarters of 2009, Warro-3 gas well was drilled and successfully 
fractured.  Significant gas flows were achieved and augers well for the development of the 
field.  Further fracturing and pressure testing will be undertaken in the third and fourth 
quarters of 2009 before a decision is made to construct two additional production wells. 
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1.2 LOCATION AND TENURE OF THE PROJECT 

The project is located approximately 250 km northeast of Perth, 60 km east of Jurien Bay 
and 25 km west of Watheroo township (Figure 1).  
 
The proposed 3D seismic survey will occur within Exploration Permits 407 and 321, which 
are held by Latent.  These Exploration Permits are current until April 2010.  The land 
tenure associated with the proposed seismic survey is given in Table 1 and shown in 
Figure 2.   

The proposed 3D seismic survey is located within the Shires of Dandaragan and Coorow. 
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Figure 1 – Two maps showing the Location of the Warro Gas Field Project 
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1.3 PROPONENT & TENURE  

Relevant information for Latent Petroleum is: 
 
Address: Ground Floor, 1292 Hay Street 
 WEST PERTH  WA  6005 

 PO Box 1100 
 WEST PERTH  WA  6872 
Telephone: 08 6313 5790 
Facsimile: 08 6313 5799 
ABN: 67 121 651 072 
Directors: Charles Waite Morgan - Chairman 
 Stephen Keenihan - Managing Director 
 Brent Villemarette - Director Operations 
 Russell Stephenson - Commercial Director 
 Edward Rigg - Director 
 Craig Burton – Director 
 Monty House - External Affairs  
 

Table 1 – Land tenure of proposed 3D seismic survey area 

 

AREA HOLDER SIZE  

EP407 Latent Petroleum 1185 km
2
 

EP 321 Latent Petroleum 1185 km
2
 

Watheroo National Park Class A Reserve 24491 44,474 ha 

(6,217 ha in seismic 
survey area) 

UCL (proposed Big Soak 
Plain Conservation Park) 

N/A 25,710 ha 

(1,618 ha in seismic 
survey area) 

Freehold - Lot 10323 J & R Raffen 15 km
2
 

Freehold - Lot 10324 J & A Holmes 13.6 km
2
 

Freehold - Lot 10325 Glyn Investments Pty Ltd 14.1 km
2
 

Freehold - Lot 10326 Neville White 15.3 km
2
 

Freehold - Lot 10331 Alwyn & Douglas Coppin 15.5  km
2
 

Freehold - Lot 10332 Alwyn & Douglas Coppin 14.3 km
2
 

Freehold - Lot 10088 Boldstep Investments Pty Ltd 18.2 km
2
 

Freehold - Lot 10089 TBA 16.8 km
2
 

Marchagee Track Shire of Dandaragan 22 km 

Coalara Road Shire of Dandaragan/Coorow Not Applicable 

Watheroo West Road Shire of Dandaragan Not Applicable 
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Figure 2 - Tenure of the proposed 3D seismic survey 
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1.4 OVERVIEW OF THE PROPOSAL 

Latent is proposing to conduct a three dimensional (3D) seismic survey in EP407 and 
EP321 in order to define the extent of gas reserves discovered in 1977 within the Warro 
gas field.   

Seismic operations allow the identification of the geological structures below the surface 
where oil and gas deposits have accumulated.  Vibroseis trucks, carrying impulse 
generating equipment, will drive north and south along the rolled lines (spaced 400 m 
apart) and, at 50 metre intervals along the lines, will lower their vibration pads to vibrate 
the ground with a range of low to medium frequencies.  

Geophones will be laid at intervals of 50 m along the east-west gridlines (also spaced 400 
m apart) to acquire seismic data.  The electrical signals generated by the vibroseis trucks 
are converted to digital signals and transmitted along a cable to the recording truck. 

The proposed 3D seismic survey within Watheroo National Park (WNP) and the proposed 
Big Soak Plain Conservation Park (BSPCP) will total 371.36 km of seismic lines covering 
an area of 119.7 ha.  A summary of the program is provided in Table 8. 

The survey will be undertaken by Terrex Seismic Pty Ltd, a specialist geophysical 
contractor who undertook both the Denison and Mullering 3D seismic surveys. 

Seismic surveys are necessary to assist with planning petroleum exploration drilling 
activities.  The primary objective of the seismic program is to determine prospects for 
future drilling and thus contribute to future development of oil and gas production from the 
companies tenements. 

The main activities for the Warro 3D seismic Survey include: 

 Preparing survey grid lines (access for surveying equipment). 

 Acquiring data (surface seismic acquisition). 

 Demobilising, rehabilitation and monitoring. 

The proposed seismic survey is due to commence in April/May 2010 and last 
approximately 30 to 40 days.  Additionally there will be 20 days of preparation and 7 days 
of demobilisation.   

1.5 JUSTIFICATION FOR THE PROJECT 

Development of petroleum resources provides significant economic benefit to Western 
Australia through employment and petroleum royalties.  This PER identifies the impacts 
and associated management plans to ensure the overall impacts of the proposed seismic 
survey is minimal.     

Below is a brief list of reasons justifying the need for the Warro 3D seismic survey: 

 To provide hydrocarbon resource security in Western Australia. 

 To further develop the Perth basin as a supply source for gas to the Perth market. 

 To maintain or increase the present contribution from the area (approximately 8%) 
to increase self sufficiency in gas supplies for Western Australia. 

 A seismic survey is required in order to define subsurface structures and guide the 
planning of production drilling (without the information that would be gathered from 
the proposed seismic survey, the drilling of more exploration wells would be 
required, which in turn would result in unnecessary environmental impact and 
additional costs). 
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 3D seismic data provides a better definition of subsurface structure than two 
dimensional (2D) seismic data.  Once this comprehensive 3D seismic data set is 
acquired, further surveys over the region are unlikely to be required, thereby 
limiting environmental impacts. 

1.6 PURPOSE OF DOCUMENT 

Latent is seeking approval for the 3D seismic survey under Part IV of the Environmental 
Protection Act 1986 (EP Act).  

Preparation of this document has been undertaken in accordance with the „Guidelines for 
Preparing a Public Environmental Review / Environmental Review and Management 
Programme‟ (EPA, 2007). This PER document has been prepared to provide the 
Environmental Protection Authority (EPA), other relevant government agencies and the 
public with details on the environmental factors and impacts associated with the proposed 
3D seismic survey and the management strategies adopted.   
 
This PER document will cover: 

1. details of the proposed seismic survey and activities that will be undertaken. 

2. Alternative options considered for acquiring the seismic data necessary for 
petroleum resource development and justification for the selection of the proposed 
option. 

3. Description of the existing environment as a foundation for identifying the key 
environmental factors associated with the proposed seismic survey. 

4. Highlights the key environmental factors and potential impacts based on the 
existing environment and identifies management strategies and commitments for 
these factors. 

5. Identifies environmental management systems and implementation of the 
strategies for the proposed seismic survey. 

6. The social impacts of the seismic survey and community consultation. 

7. The monitoring required to ensure the success of management strategies and 
minimise disturbance to the environment. 

8. Health and safety precautions. 

9. Conclusions on the expected impacts and risks associated with the seismic 
survey. 

1.7  LEGISLATIVE APPROVAL AND POLICY FRAMEWORK 

1.7.1 Western Australian and Commonwealth Legislation 

Latent will comply with the provisions in applicable Western Australian and 
Commonwealth legislation.  The legislation applicable to the project is outlined in Table 2. 



Latent Petroleum Limited Warro Gasfield 3D Seismic Survey PER 

 8 

Table 2 - Key Western Australian and Commonwealth Legislation relevant to the project 

WESTERN AUSTRALIA COMMONWEALTH 

Aboriginal Heritage Act 1972 Environment Protection and Biodiversity 
Conservation Act 1999 

Conservation and Land Management Act 1984 Native Title Act 1973 

Dangerous Goods Safety Act 2004 National Greenhouse and Energy Reporting Act 
2007 

Environmental Protection Act 1986  

Environmental Protection Act (Noise) Regulations 
1997 

 

Environmental Protection Act (Clearing of Native 
Vegetation) Regulations 2004 

 

Environmental Protection Act 1986 (and Administrative 
Procedures 1993) 

 

Heritage of Western Australia Act 1990  

Land Administration Act 1997  

Land Drainage Act 1925  

Local Government Act 1995  

Local Government (Miscellaneous Provisions) Act 
1960 

 

Occupation Safety and Health Act 1984  

Petroleum and Geothermal Resources Act 1967  

Rights in Water and Irrigation Act 1914  

Soil and Land Conservation Act 1945  

Wildlife Conservation Act 1950  

1.7.2 Environmental Protection Act 1986 

The EPA has determined that the level of assessment for the proposal will be a Public 
Environmental Review (PER) with a 6 week public review period.   
 
An Environmental Scoping Document was submitted to the EPA in August 2009 to enable 
the EPA to determine the environmental factors that were relevant and significant to this 
proposal.  The EPA agreed to the scoping document on 25 August 2009. 
 
This PER was drafted and submitted to the EPA for review to ensure the document 
addresses all of the environmental factors and studies identified in the Environmental 
Scoping Document.  The EPA authorised this PER for release for public review on 16 
November 2009. 
 
This PER document has been released for a six week public review period during which 
time the public may make submission on the proposal to the EPA.  Latent will prepare a 
summary of the submissions and a response to issues and matters raised in the 
submissions to the satisfaction of the EPA. 
 
The EPA will provide an assessment report to the Minister for the Environment, consisting 
of a report and recommendations, in accordance with section 44 of the Act.  The Minister 
will then publish and circulate the report of the EPA.  Any person may lodge an appeal 
with the Minister for the Environment against the contents and/or recommendations of the 
Authority‟s assessment report within 14 days of the publication of the report. 
 
The Minister will then decide if the project should be implemented and if so, under what 
conditions.  These conditions will then be released as a Ministerial Statement. 
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1.7.3 Commonwealth Assessment Process 

The project recently has been referred  to the Commonwealth Minister for the 
Environment, Water, Heritage and Arts (DEHWA) under the Environmental Protection of 
Biodiversity and Conservation Act (EPBC) 1999, even though the potential impacts on 
three listed threatened species (Malleefowl, Woma python and Carnaby‟s Cockatoo) are 
not considered to be significant. 

1.7.4 Petroleum and Geothermal Energy Resources Act 1967 

In accordance with the Petroleum and Geothermal Energy Resources Act 1967, an 
Environmental Management Plan (EMP) will be produced and submitted to the Petroleum 
Division, Department of Mines & Petroleum (DMP) for assessment.  Like this PER, the 
EMP will document the proposed project, the surrounding environment and will detail the 
expected environmental impacts and their proposed management. 
 
This process will occur concurrently with assessment of the PER. 

1.7.5 Relevant standards 

 Australian Petroleum Production and Exploration Association Code of 
Environmental Practice 1996 (APPEA 1996). 

 Petroleum Act 1967 – Schedule of Onshore Petroleum Exploration and Production 
Requirements 1991. 

 Guidelines for Onshore Petroleum Geophysical Surveying (Appendix 1 and 
Schedule 1). 
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2.0 ALTERNATIVE OPTIONS CONSIDERED 

2.1 TWO-DIMENSIONAL (2D) SEISMIC SURVEY 

The Warro structure has previously been defined by a 2D seismic grid.  The structure is 
located close to the basin-bounding Darling fault system.  This level of data is not 
sufficient to guide the development of the gas field.  
 
Significant advances in technology have resulted in the development of 3D seismic survey 
techniques, which allows for continuous coverage of sub-surface information.  3D seismic 
work will reduce the number of wells required to extract the gas from the reservoir. 

2.2 3D SEISMIC SURVEY OUTSIDE OF WATHEROO NATIONAL PARK AND 
PROPOSED BIG SOAK PLAIN CONSERVATION PARK 

Latent has considered the option of undertaking the 3D seismic survey without entering 
WNP and BSPCP. 
 
The advantage of 3D seismic is derived from the continuous coverage of sub-surface 
information it provides.  To achieve this coverage over the field itself, data must be 
recorded to 2 km outside the limits of the field.  Not recording data inside the Parks would 
result in severely degraded data quality over a 2 km swath of area along the outside of the 
boundaries of the Parks.  This would significantly reduce the value of the 3D survey over 
the field and mean its acquisition would be of questionable value. 

2.3 3D SEISMIC SURVEY OVER GAS FIELD IN WATHEROO NATIONAL PARK 
AND THE PROPOSED BIG SOAK PLAIN CONSERVATION PARK 

As the Warro gas field exists under WNP and BSPCP, the establishment of source lines in 
the Parks would result in a significant increase in the quality of data collection. 
 
Latent recognise the environmental values of the Parks and have designed the seismic 
survey to minimise disturbance. 
 
The 3D seismic survey with source lines throughout the Parks is the preferred option.  
This option has the highest potential for data collection of the three options discussed over 
the entire field. 

2.4 PREFERRED OPTION  

Latent are committed to minimising the impact on the environment.  The proposed seismic 
survey has been designed to achieve the maximum output of data while minimising 
disturbance to the WNP, BSPCP and native vegetation on surrounding freehold land. 
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3.0 EXISTING ENVIRONMENT 

3.1 REGIONAL SETTING 

The project area is found within the Greenough soil-landscape province.  The majority of 
this province consists of gently undulating plateau surfaces formed on laterite overlying 
Perth Basin sedimentary rocks.  There has been extensive agricultural development of the 
sandplains, especially in the northeast and southeast.  The northern sandplain has low 
dunes and some relict drainage systems with long gentle slopes and alluvial surfaces 
(Tille, 2006). 
 
The major towns occurring throughout the region include Lancelin, Dandaragan, Jurien 
Bay, Badgingarra, Eneabba and Leeman.  The land use is predominantly broad acre 
agriculture interspersed with large areas of land set aside for conservation of the highly 
diverse flora for which much of the region is renowned (Department of Agriculture & Food, 
2007). 

3.2 REGIONAL CLIMATE 

The area has a Mediterranean climate typically characterised by cool winters with 
moderate to heavy rainfall and hot, dry summers.  The nearest weather station is 
Badgingarra Research Station approximately 33 km southwest of WNP.  Recording of the 
local climatic conditions commenced at Badgingarra Research Station in 1962 (Bureau of 
Meteorology 2009), and data collected at this station were used for this report.  
 
Figure 3 displays the recorded and mean rainfall for Badgingarra from 2007 to August 
2009. 
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Figure 3 - Rainfall for 2007-2009 
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3.2.1 Rainfall 

The area falls within the temperate weather zone, and the annual average rainfall at the 
Badgingarra Research Station is 546.7 mm.  Most of the rain usually falls between March 
and October (90%) and this amount varies both seasonally and annually.  Rainfall from 
May 2008 to July 2009 was consistent with the seasonal trend.  However rainfall in July 
2008 far exceeded the annual average (Figure 3). 

3.2.2 Temperature 

Mean annual maximum temperature is 25.9°C and mean annual minimum temperature is 
11.8°C.  The hottest month is February with an average maximum temperature of 34.7°C 
and the coldest month is August with minimum average temperature of 7.3°C.  Diurnal 
temperature variations are commonly high throughout the year (Figure 4). 

 
Figure 4 – Mean maximum and minimum temperatures recorded at 

Badgingarra Research Station 

 

3.3 LAND SYSTEMS 

The survey area is located on the Dandaragan plateau (Figure 5).  This plateau is 
characterized by an undulating sand and laterite capped plateau, overlying Cretaceous 
sediments, with similar elevations to the Arrowsmith Region ranging from about 140 m to 
260 m above sea level (NACC, 2002).  
 
The surface of the plateau is flat to gently undulating, and for large areas it is essentially 
undissected (NACC, 2002). Valleys are deep and V-shaped and the west boundary of the 
region is a marine erosion scarp.  
 
The Dandaragan Scarp is a fairly prominent topographic feature up to some 50 m to 100 
m high, which separates the Arrowsmith Region in the north and the Swan Coastal Plain 
in the south. Deep yellow sands are common in the uplands with deep red and yellow 
sands located along valley floors (NACC, 2002). Most rainfall infiltrates into the surface, 
particularly along the sandy valley floors. 
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The plateau drains to the Irwin River, Hill River and Minyulo Brook.  The valleys of the 
Dandaragan Plateau are in-filled with sandy colluvium and most streams do not flow due 
to the good internal drainage capacity of the sands.  Ephemeral swamps are formed in the 
flatbottomed valleys after exceptionally heavy rain.  Minyulo Brook is one of the smaller 
active drainages within the region (NACC, 2002). 

3.4 GEOLOGY 

The Warro Gasfield is found on the lower part of the Late Jurassic Yarragadee Formation, 
within the Greenough Province Soil Landscape Zone of the West Midlands region of the 
Perth Basin. The West Midlands lies entirely within the Perth Basin.  The Perth Basin has 
been described as an intensely faulted half-graben.  It is a north-south elongated trough in 
the south west of Western Australia containing Silurian to Pleistocene sediments 
(Department of Agriculture and Food, 2007). 
 
The Greenough Province, within which the survey area is located, principally overlies 
Cretaceous, Jurassic, Triassic, Permian, Carboniferous and Silurian sedimentary rocks of 
the northern Perth Basin. These rocks include sandstone, siltstone, shale and claystone. 
There is also some limestone, coal measures and conglomerate. Extensive laterite 
formation commenced in the Tertiary. In the Quarternary, Tamala Limestone developed in 
aeolian coastal deposits (Tille, 2006). 
 
Caves occur in the eastern section of WNP.  They are reported to be karst systems.  However, 
karst systems develop in carbonate (limestone) rocks and result in the development of caves.  
There are no carbonate rocks in the survey area.  The entire survey area is underlain by 
Cretaceous clastic sediments covered with a veneer of loose sand sometimes capped with laterite.  
Although a cave is present in the WNP (Jingemia), it is in a completely different geological province 
being on the eastern side of the Darling Fault and formed in Precambrian rocks.  Karst systems in 
the Perth Basin are associated with the Beekeeper formation which is a Permian carbonate.  The 
Beekeeper formation or its equivalent is not present in the survey area, except perhaps at great 
depth, over 15 km below the surface. 

3.5 HYDROLOGY 

3.5.1 Surface Water 

Most of the watercourses in the region disappear before reaching the coast.  The 
exception to this is Hill River which flows into the Indian Ocean south of Jurien Bay 
(Figure 6).  A chain of lakes, including Lake Logue, run parallel to the coastline behind the 
extensive coastal dune system.  Perth Basin geology dominates the West Midlands 
(Department of Agriculture and Food, 2007). 
 
There is no surface water of significance within the project area (Figure 6).  The survey 
area is located within the Hill River sub-catchment.  The watercourses in the Hill River 
catchment flow predominantly in an east-west direction from the upland areas in the 
eastern part of the West Midlands. 
 
There are no lakes or swamps in the project area. 

3.5.2 Groundwater 

The project is located over the Leederville Aquifer which was previously included in the 
Parmelia-Leederville Aquifer.  The Leederville Aquifer is located on the Swan Coastal 
Plain across the Gingin Anticline and comprises the Leederville Formation and Henley 
Sandstone (Figure 7) (NACC, 2002). 
 
Depth to the watertable in the project area and surrounding regions is approximately 60 m 
(pers. comm. Don Williams). 
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Figure 5 - Physiographic units of the area (from NACC, 2002) 
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Figure 6 - Drainage lines and rivers of northern agricultural region 

 

Project area 
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Figure 7 - Hydrogeology showing location of project area in Leederville aquifer (from NACC, 
2002) 

 

Project area 
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3.6 SOILS 

3.6.1 Regional Soils 

The Dandaragan Plateau is described as a gently undulating plateau with areas of 
sandplain and some laterite on Cretaceous sediments (Department of Agriculture & Food, 
2007).  Soils are formed in colluvium and weathered rock with deep sands with ironstone 
gravelly soils and loamy earths (Figure 8). 
 
Yellow deep sands are most common and dominate the sandplains.  Pale deep sands 
and gravelly pale deep sands are also present, with some red deep sands and yellow 
sandy earths.  Deep sandy gravels, duplex sandy gravels and shallow gravels are found 
on broad crests in the southern sandplains.  Red-brown hardpan shallow loams appear on 
the relict drainage systems in the northern sandplains (Tille, 2006). 
 

The broad valleys, with their gently undulating landscapes, are mantled by wind blown 
sands which may be several metres thick and have a weak podzol profile.  In the lowest 
topographic positions the soil consists of almost white sand with no development of colour 
horizons (McArthur, 1991). 

3.6.2 Soil-Landscape Mapping 

Soil-landscape mapping for the project area was obtained from the Department of 
Agriculture and Food (Figure 9).  The mapping and associated files provide unit 
descriptive information, land quality and capability data.  
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Figure 8 – Soils of the Northern Agricultural Region (Department of Agriculture and Food, 
2007). 
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Figure 9 - Soil-Landscape Mapping for the Seismic Area 
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COLOUR CODE LANDFORM SOILS VEGETATION

222Ag_4a

ancient alluvial plain, 

yellow and pale sands on 

bog iron, red shallow 

yellow and pale sands on bog iron, 

red shallow sands on bog iron

heath with patches of mallee and 

York gum

222Ag_4b ancient alluvial plain

Pale and yellow deep sand with 

some sandy duplexes and shallow 

sand over pans

heath to scrub with patches of 

York gum

222Ag_5a

low to very low dunes with 

broad crests plus swales 

and some flats yellow and pale sands

Banksia prionotes low woodland 

with patches of heath and 

occasional patches of York gum

222Ag_5b

sandplain, minor closed 

depressions

yellow sands, red sands on bog 

iron heath, some Banksia prionotes

222Ag_5c

sandplain, includes some 

very low dune

yellow and pale sands, sandy 

duplexes, shallow sand on bog iron

Heath, with patches of Banksia 

prionotes

222Ag_5d

swales, open and closed 

depressions, commonly 

waterlogged

wet soil, pale and yellow sands, 

sandy duplexes (some alkaline), 

sandy earths

variable, scrub with Melaleuca 

and areas of Banksia or 

Eucalyptus open woodland

222Ag_6a very low to low dunes yellow and pale deep sands

low open woodlands of Banksia 

prionotes and shrublands with for 

example Eremaea pauciflora

222Co_1

Quaternary alluvial plain, 

low dunes common

Pale and yellow deep sands, some 

playa soils

Open low Banksia prionotes 

woodland with scrub and patches 

of woodland

222Co_3a

plateau residue and 

hillslopes and some small 

breakaways

sandy gravels, gravelly pale deep 

sand

Dryandra heath with patches of 

mallee

222Co_3b

gently inclined upper 

hillslopes and crests

sandy and shallow gravels with 

pale sands, duricrust common

Euc accedens woodland with 

patches of heath

222Co_4a

playa lakes contained by 

Co1

shallow loams, sandy and loamy 

duplexes all over pans (clay, 

silcrete or diatomite) Eucalyptus woodland

222Co_5a

plain, hillcrests and very 

gently inclined hillslopes

pale sandy gravels, gravelly pale 

deep sand, pale and yellow deep 

sands mixture of low heath types

222Co_5b

plain with small sand filled 

open depressions

pale sandy gravels, yellow deep 

sand, sandy duplexes mixture of low heath types

222Co_6a

very gently to gently 

inclined hillslopes and 

minor sand filled drainage 

lines yellow and pale deep sands

Banksia dominated heath and 

open woodland

222Co_6c

flat to very gently inclined 

slopes of very minor sand 

filled drainage lines within 

plain (Co7) pale and yellow sands

heath with some low open 

banksia woodland

222Co_7 upland sandplain

pale and yellow deep sands, 

gravelly pale deep sand

heath with occasional 

Eucalyptus todtiana

222La_1

Plain with occasional low 

dunes and depression

Yellow and pale deep sands, 

gravelly pale deep sand, some 

sandy earths and sandy gravels

Heath and open low Banksia 

prionotes  woodland

222La_2

Plain with common low 

dunes and depression

Yellow and pale deep sands, some 

sandy earths and sandy duplexes

Heath and open low Banksia 

prionotes woodland

222La_5

sandplain, level to very 

gently inclined

Yellow, red and pale deep sands 

with some gravel soils

low heath and open low Banksia 

prionotes woodland
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3.7 VEGETATION AND FLORA  

3.7.1 Regional Vegetation 

3.7.1.1 Biogeography 

The proposed seismic area lies within the Lesueur Sandplain Region of the Geraldton 
Sandplains Biogeographic Region covering an area of 1,358,915 ha (Desmond & Chant, 
2001). 

3.7.1.2  Botanical District 

The project area is located within the Irwin Botanical District on the Lesueur, Marchagee 
and Warro vegetation systems as defined by Beard (1981).    

The Lesueur vegetation ranges from heath on the upper slopes and summits, scrub-heath 
on the mid slope sands, low Banksia woodland on the deep sand valleys to Eucalypt 
woodland along drainage lines (Department of Agriculture and Food, 2007).  
 
Located in the north-east of the project area, the Marchagee System is dominated by 
scrub-heath on yellow sandplain with smaller areas of Casuarina thicket on rocky ridges, 
Eucalypt woodland on red loams and mallee with halophytes in depressions. Dominant 
species of the scrub-heath include Banksia prionotes, B. attenuata, Actinostrobus 
arenarius, Grevillea leucopteris and Xylomelum angustifolium (Department of Agriculture 
and Food, 2007). 
 
The Warro system, located in the south-western corner of the project area, consists of 
gently undulating plains of deep pale yellow sand. Banksia low woodland dominates this 
system with scrub-heath forming a transitional association following fire. Dominant 
species include Actinostrobus arenarius, Banksia attenuata, B. burdettii, B. prionotes, 
Eucalyptus todtiana, Nuytsia floribunda and Xylomelum angustifolium. Where this system 
borders the Dandaragan System to the west a stretch of hilly country is covered by the 
Hakea obliqua scrub-heath and Dryandra-Xanthorrhea heath. 
 
The project area is described by Beard (1981) as:  

 Vegetation Association 1031: Scrub heath mosaic of Hakea and Dryandra on sand 
and laterite  

 Vegetation Association 694: Shrublands; scrub-heath on yellow sandplain  
Banksia-Xylomelum alliance  in the Geraldton Sandplain & Avon-Wheatbelt 
Regions 

 Vegetation Association 1036: Low woodland; Banksia prionotes (Figure 10). 

3.7.1.3 Remnant Vegetation 

Native vegetation has been heavily cleared in Western Australia (WA), especially in the 
Southwest and Northern Agricultural Region.  Remaining remnant vegetation is important 
in helping preserve native vegetation, species diversity and fauna habitat.  Areas with less 
than 30% of their pre-European extent generally experience exponentially accelerated 
species loss and areas with less than 10% are considered “endangered” (Shepherd et al, 
2001).  
 
The project area is located within the Shires of Coorow and Dandaragan, which have 
38.8% and 48.8% vegetation cover (respectively) remaining, well above the 30% 
threshold.  The Geraldton Sandplains 3 IBRA sub region (Lesueur Sandplain) in which the 
project is located has 550,331 ha of vegetation cover remaining which is 40.5% of the pre-
European extent.  Of this, 41.2% (or 16.7% of the pre-European extent) is within IUCN 
class I-IV reserves.  
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Using Shepherd (2007), the extent of the vegetation types occurring in the project area 
according to Beard (1981) are presented in Table 3. 
 

Table 3 - Extent of vegetation groups occurring within the project area 

VEGETATION TYPE 
CURRENT 

AREA 
(ha) 

PERCENTAGE 
WITHIN IUCN 

CLASS 
RESERVE 

PERCENTAGE OF 

PRE-EUROPEAN 
VEGETATION 
REMAINING 

Banksia (formerly Dryandra) 

and Hakea scrub heath (Veg assoc 1031) 
91,174.38 39.3% 33.83% 

Shrublands; scrub-heath on yellow 
sandplain  Banksia-Xylomelum alliance  in 
the Geraldton Sandplain & Avon-Wheatbelt 

Regions (Veg assoc 694) 

61,030.62 51.88% 17.61% 

Low woodland; Banksia prionotes  

(Veg assoc 1036) 
32,832.65 47.96% 38.04% 

3.7.1.4 Regional Vegetation Surveys 

There have been numerous vegetation surveys undertaken in the region of the proposed 
project area, although not necessarilyin Watheroo National Park. 
 
In September 1993 the Western Australian Naturalist Club undertook a survey of 
Watheroo National Park.  The survey recorded 413 plant taxa.   
 
An additional survey in the Watheroo National Park was undertaken by E A Griffin and 
Associates (1991) who completed a survey of the Watheroo Bentonitic Lakes.  These 
lakes are listed as a Threatened Ecological Community (TEC) and are located 
approximately 20 km east of the proposed seismic survey area. 
 
E.A. Griffin and Associates undertook an analysis of a database composed of plant lists 
from ten published surveys conducted by different groups on the Northern Sandplains 
between Perth and Geraldton, and also unpublished data from a further nine surveys in 
the same region. This study defined regional patterns in the vegetation and made 
suggestions regarding existing Botanical District boundaries as well as highlighting gaps 
in the knowledge of the Northern Sandplains (Griffin, 1994). 
 
The Western Australian Wildflower Society conducted a survey of the Northern Sandplain 
from Moore River to Jurien Bay in 1988 using volunteers, with the results reported in 1989 
(Griffin and Keighery 1989). This survey collected a total of 627 vascular plant taxa, 
including many regionally restricted or poorly known species. 
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Figure 10 – Beard vegetation groups for proposed seismic survey area
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3.7.2 Vegetation 

The flora surveys of the project area was planned and implemented as far as practicable 
in accordance with the Environmental Protection Authority (EPA) Guidance Statement No. 
51 Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in 

Western Australia, (EPA 2005). 
 
Numerous vegetation and flora surveys have been undertaken for Latent in the project 
area: 

 An initial flora survey to collect flowering material from the different vegetation 
groups was undertaken by Botanica Consulting (BC) in conjunction with Keith 
Lindbeck & Associates (KLA) on 13-17 November 2007. Approximately 40 km of 
the proposed receiver lines in the different vegetation groups in Watheroo National 
Park were walked and vegetation and flora identified and recorded.     

 Vegetation survey conducted by BC on 5-7 December 2007 in conjunction with 
Don Williams, to identify the major vegetation groups within the entire extent of the 
proposed seismic survey area (in and outside the National Park).     

 Relevés undertaken by Don Williams of the different vegetation groups within the 
seismic survey area from April-July 2008. 

 Establishment of 32 10 x 10m quadrats within different vegetation groups in the 
seismic survey area undertaken by Don Williams, BC and Cate Tauss (with 
assistance from KLA) on 5-9 September 2008. 

 Ground truthing of additional areas (via transects across different vegetation units) 
on 23-24 September 2008 by Don Williams and KLA.  Vegetation types and 
records of Priority flora encountered were recorded. 

 Vegetation and flora survey undertaken on 10-14 August 2009.  This involved the 
establishment of an additional four quadrats and walking of transects (relevés 
recorded) in the eastern project area.  Vegetation types and records of Priority 
flora encountered were recorded. 

 
The vegetation survey identified 20 vegetation types in the project area (Table 4, Figure 
11) (Don Williams & Son, KLA, 2009).  Vegetation types were identified in the field using 
species composition and structural information. 
 
The remainder of the project area is located on cleared agricultural land with scattered 
Eucalyptus todtiana, Banksia armata, Banksia sessilis var flabellifolia and Lomandra 
hastilis.   
 
The condition rating of the vegetation communities identified in the project area included 
areas in “Excellent”, “Good” and “Degraded” condition (Keighery, 1994 and Appendix 3 of 
this report).   
 
The vegetation communities in “Excellent” condition were healthy with their vegetation 
structure intact and no signs of disturbance aside from an existing firebreak with little to no 
weeds present.  
 
Those in “Good” condition were actively grazed with some weed species, or consisted of 
an area which had been cleared and was re-establishing.   
 
Communities identified as “Degraded” had been subject to extensive clearing. 
 
The vegetation and flora report is attached as Appendix 1. 
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Table 4 - Vegetation types recorded during the survey 

Vegetation Description 

K – Kwongan K1 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia 
sessilis var. flabellifolia, Daviesia podophylla, Leptospermum 
erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana and Actinostrobus 
arenarius trees on duplex sand. 

K2 Tall kwongan (1.5-2.m) dominated by Jacksonia hakeoides, 
Eremaea beaufortioides, Acacia blakelyi, Hakea circumalata, 
Banksia leptophylla, Calothamnus quadrifidus, Mesomelaena stygia, 
Allocasuarina humilis with scattered Actinostrobus arenarius and 
isolated Xylomelum angustifolium trees on deep white-yellow sand. 

K3 Low-tall kwongan (1-2m) with scattered Xylomelum angustifolium 
and Eucalyptus todtiana, kwongan dominated by Astroloma 
xerophyllum, Banksia leptophylla, Grevillea shuttleworthiana, Hakea 
eneabba, Isopogon teretifolius, Jacksonia hakeoides, 
Leptospermum erubescens and Petrophile macrostachya on white-
grey-yellow sand. 

 K4 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia 
sessilis var flabellifolia, Daviesia podophylla, Leptospermum 
erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana (no Actinostrobus 
arenarius). 

S - Shrubland S1 Dense Acacia blakelyi shrubland over Jacksonia hakeoides, Banksia 
leptophylla, Banksia sclerophylla, Isopogon sp. Watheroo, 
Adenanthos cygnorum and Leptospermum erubescens on deep 
sand. 

WK – Woodland 
with kwongan 
understorey 

WK1 Low open Eucalyptus gittinsii, Eucalyptus todtiana and Eucalyptus 
accedens woodland over mid-dense to dense Banksia armata, 
Astroloma microdonta, Hakea lissocarpha kwongan on grey duplex 
sands. 

WK2 Low dense Eucalyptus gittinsii with isolated Eucalyptus accedens 
over mid-dense Banksia armata, Hakea lissocarpha, Gastrolobium 
oxylobioides kwongan on lateritic soils. 

Vegetation Description 

W - Woodland W1 Tall open Eucalyptus accedens woodland (4-8m) over Banksia 
sessilis var flabellifolia, Calothamnus sp., Banksia leptophylla, 
Petrophile serruriae, Hakea lissocarpha and Bossiaea eriocarpa on 
shallow sand over clay. 

W2 Open-mid dense Xylomelum angustifolium, Banksia prionotes and 
Actinostrobus arenarius woodland with scattered Eucalyptus 
todtiana over Eremaea beaufortioides, Leptospermum erubescens, 
Mesomelaena stygia, Hakea platysperma, Hakea prostrata with 
some kwongan species on deep yellow sand. 

W3 Open Eucalyptus todtiana woodland over Banksia armata, Banksia 
sessilis var. flabellifolia, Calothamnus quadrifidus kwongan on deep 
yellow white sand. 

W4 Open-mid dense Xylomelum angustifolium woodland with scattered 
Banksia sp., Eucalyptus todtiana and Actinostrobus arenarius over 
Hakea cygna, Leptospermum erubescens, Banksia leptophylla, 
Hakea psilorrhyncha and Verticordia eriocephala kwongan on deep 
yellow sand. 
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W5 Open Eucalyptus drummondii and Eucalyptus todtiana woodland 
over Banksia candolleana, Cyanostegia lanceolata and Eremaea 
beaufortioides kwongan on white grey duplex sand and gravel. 

 W6 Open Eucalyptus accedens woodland over open Banksia armata, 
Banksia grandis, Calothamnus longissimus and Banksia carlinoides 
kwongan on clay.   

D - Disturbed KD1 Regrowth - Mid-dense to sparse Acacia steedmanii, Conostylis 
borealis, Corynanthera flava, Banksia sessilis kwongan heath on 
duplex sands. 

BK1 Burnt low kwongan over Banksia leptophylla and Caustis diocia 
(similar to K1) over deep sand. 

BW1 Burnt Sparse-open Xylomelum angustifolium, Banksia prionotes and 
Actinostrobus arenarius woodland over Allocasuarina humilis, 
Acacia blakelyi, Jacksonia hakeoides, Lachnostachys eriobotrya, 
Daviesia podophylla, Verticordia eriocephala and Grevillea 
amplexans kwongan on deep white sand. 

WD1 Degraded Eucalyptus loxophleba woodland on sandy clay. 

WD2 Degraded Eucalyptus drummondii woodland on gravel. 

WD3 Degraded sparse Banksia woodland (Banksia prionotes, Banksia 
sessilis var flabellifolia and Bankisia leptophylla) on deep pale yellow 
sand. 

WD4 Degraded Eucalytpus gittinsii and Eucalytpus todtiana woodland 
over sparse kwongan understorey on grey duplex sand. 

 
It should be noted that the communities defined as W2, W4 are only superficially different 
and may, under statistical analysis (which was not carried out at this level of survey), 
prove to be the same. Community BW1, which is a burnt unit occupying an area between 
W2 and W4, is possibly a burnt example of this W2/W4 complex as it shares structural 
elements but differs in shrub composition by appearing to contain a greater number of 
species that may be „pyrosere‟ elements. 
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Figure 11 - Vegetation Map for Seismic survey  
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Community Description 

 K1 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia sessilis var flabellifolia, Daviesia 
podophylla, Leptospermum erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana and Actinostrobus arenarius trees on duplex sand. 

 K2 Tall kwongan (1.5-2.m) dominated by Jacksonia hakeoides, Eremaea beaufortioides, Acacia blakelyi, 
Hakea circumalata, Banksia leptophylla, Calothamnus quadrifidus, Mesomelaena stygia, Allocasuarina 
humilis with scattered Actinostrobus arenarius and isolated Xylomelum angustifolium trees on deep white-
yellow  sand 

 K3 Low-tall kwongan (1-2m) with scattered Xylomelum angustifolium and Eucalyptus todtiana, kwongan 
dominated by Astroloma xerophyllum, Banksia leptophylla, Grevillea shuttleworthiana, Hakea eneabba, 
Isopogon teretifolius, Jacksonia hakeoides, Leptospermum erubescens and Petrophile macrostachya  on 
white-grey-yellow sand. 

 K4 Low Kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia sessilis var flabellifolia, Daviesia 
podophylla, Leptospermum erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana (no Actinostrobus arenarius). 

 S1 Dense Acacia blakelyi shrubland over Jacksonia hakeoides, Banksia leptophylla, Banksia sclerophylla, 
Isopogon sp Watheroo, Adenanthos cygnorum and Leptospermum erubescens on deep sand. 

 WK1 Low open Eucalyptus gittinsii, Eucalyptus todtiana and Eucalyptus accedens woodland over mid-dense to 
dense Banksia armata, Astroloma microdonta, Hakea lissocarpha kwongan on grey duplex sands. 

 WK2 Low dense Eucalyptus gittinsii with isolated Eucalyptus accedens over mid-dense Banksia armata, Hakea 
lissocarpha, Gastrolobium oxylobioides kwongan on lateritic soils. 

 W1 Tall open Eucalyptus accedens woodland (4-8m) over Banksia sessilis var flabellifolia, Calothamnus sp, 
Banksia leptophylla, Petrophile serruriae, Hakea lissocarpha and Bossiaea eriocarpa on shallow sand 
over clay. 

 W2 Open-mid dense Xylomelum angustifolium, Banksia prionotes and Actinostrobus arenarius woodland with 
scattered Eucalyptus todtiana over Eremaea beaufortioides, Leptospermum erubescens, Mesomelaena 
stygia, Hakea platysperma, Hakea prostrata with some kwongan species on deep yellow sand. 

 W3 Open Eucalyptus todtiana woodland over Banksia armata, Banksia sessilis var flabellifolia, Calothamnus 
quadrifidus kwongan on deep yellow white sand. 

 W4 Open-mid dense Xylomelum angustifolium woodland with scattered Banksia sp, Eucalyptus todtiana and 
Actinostrobus arenarius over Hakea cygna, Leptospermum erubescens, Banksia leptophylla, Hakea 
psilorrhyncha and Verticordia eriocephala kwongan on deep yellow sand. 

 W5 Open Eucalyptus drummondii and Eucalyptus todtiana woodland over Banksia candolleana, Cyanostegia 
lanceolata and Eremaea beaufortioides kwongan on white grey duplex sand and gravel. 

 W6 Open Eucalyptus accedens woodland over open Banksia armata, Banksia grandis, Calothamnus 
longissimus and Banksia carlinoides kwongan on clay.   

 KD1 Regrowth - Mid-dense to sparse Acacia steedmanii, Conostylis borealis, Corynanthera flava, Banksia 
sessilis kwongan heath on duplex sands. 

 BK1 Burnt low Kwongan over Banksia leptophylla and Caustis diocia (similar to K1) over deep sand. 

 BW1 Burnt Sparse-open Xylomelum angustifolium, Banksia prionotes and Actinostrobus arenarius woodland 
over Allocasuarina humilis, Acacia blakelyi, Jacksonia hakeoides, Lachnostachys eriobotrya, Daviesia 
podophylla, Verticordia eriocephala and Grevillea amplexans kwongan on deep white sand. 

 WD1 Degraded Eucalyptus loxophleba woodland on sandy clay. 

 WD2 Degraded Eucalyptus drummondii woodland on gravel. 

 WD3 Degraded sparse Banksia woodland (Banksia prionotes, Banksia sessilis var flabellifolia and Bankisia 
leptophylla) on deep pale yellow sand. 

 WD4 Degraded Eucalytpus gittinsii and Eucalytpus todtiana woodland over sparse kwongan understorey on 
grey duplex sand. 
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3.7.3 Flora 

A total of 48 families, 152 genera and 430 were recorded during the surveys, of which 16 
species were introduced.  Thirty three native taxa could not be identified to species level 
due to poor or sterile material.  A complete species list of all the areas surveyed is 
provided in Appendix 1 attached to this PER. 
 
As the entire project area could not practically be ground truthed, a risk assessment 
undertaken by Don Williams identified habitats where significant flora may be present and 
where these habitats were encountered during the survey, a targeted search for these 
potentially occurring species of conservation significance was undertaken (Table 5). 
 
No DRF pursuant to subsection (2) of section 23F of the Wildlife Conservation Act 1950, 
as listed by the DEC, have been recorded or were identified in the project area.  
 
Local flora specialist Don Williams has advised that the habitat supporting DRF that occur 
locally is not found in the proposed survey area, thus, DRF are not likely to be present in 
that area (Table 5).  The one exception is Eucalytpus rhodantha var. rhodantha, which is 
highly visible and familiar to the botanists involved in the surveys.  Despite targeted 
searches for this species in areas of suitable habitat, it was not recorded.  
 
A DEC record for the DRF species Eucalyptus johnsoniana is located northeast of the 
project area on the proposed BSPCP.  This species has a distribution extending from 
Tootbardi Road north to Eneabba Nature Reserve and the Iluka mine.  It is believed this 
record could potentially be an error given the location is outside its known distribution 
(pers. comm. Don Williams). 
 
Twenty-two Priority species were recorded during the surveys undertaken: 

 Acacia carens (P2) 

 Allocasuarina ramosissima (P3). 

 Baeckea sp. Bunney Road (S. Patrick 4059) (P2). 

 Baeckea sp. Perth Region (R.J. Cranfield 444) (P3). 

 Baeckea chamaephyton (P4) 

 Banksia cypholoba (P3). 

 Banksia fraseri var. cerebra (P3) 

 Banksia platycarpa (P4) 

 Banksia pteridifolia subsp.vernalis (P3). 

 Banksia sclerophylla (P4) 

 Banksia splendida subsp. macrocarpa (P3). 

 Beyeria ?gardneri (P3). 

 Desmocladus elongatus (P3). 

 Hensmania stoniella Keighery (P3). 

 Hibbertia aff. Helianthemoides (P3) 

 Isopogon drummondii (P3) 

 Jacksonia carduacea (P3). 

 Melaleuca ?clavifolia (P3). 

 Petrophile chrysantha subsp. Watheroo (KM Allen 57) (P3) 

 Phlebocarya pilosissima (F.Muell.) Benth.subsp. pilosissima (P3). 

 Synaphea aephynsa (P3) 

 Verticordia insignis subsp. eomagis (P3).   
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In addition, DEC records show an additional species within the project area: 

 Verticordia muelleriana subsp. muelleriana (P3). 

Table 5 presents the results of the risk assessment in combination with the surveys 
undertaken at site.  Those species identified as having the potential to occur, but, which 
were not recorded during the survey, have a low Priority ranking (P2-P4).   

Figure 12 shows the location of the Priority species that have been recorded within the 
proposed seismic survey area based on Herbarium, DEC records and flora surveys.   This 
figure also includes Priority species located in the vicinity of, yet outside, the project area.  

Macrozamia fraseri was recorded in the southern section of W6 during the survey.   This 
area of vegetation has been fenced off by the landowner.  This area can be avoided 
during the seismic survey, thus, no impacts to this species are anticipated. 
 
Xanthorrhoea preissii was restricted to vegetation group K1 on the western boundary of 
the project area (proposed BSPCP).  These were only one metre in height and where they 
cannot be avoided, can be easily rolled. 
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Table 5 – Potentially occurring flora species of conservation significance  

Species Conservation  
Rating 

Potential Occurrence* Preferred habitat 

Acacia carens P2 Recorded Gravel or sandy gravel, 
lateritic uplands 

Acacia wilsonii DRF Unlikely to occur. Very specific to gravelly clays.  
Flowers Nov-Dec. 

Allocasuarina ramosissima P3 Recorded. Shallow sand over gravel. 

Astroloma sp. Cataby (E.A 

Griffin 1022) 
P4 Potential to occur. 

  
Very poorly described would 
appear to occur on duplex 
sands.  

Baeckea sp. Bunney Road 
(S.Patrick 4059) 

P2 Recorded. 
  

Red or yellow loam laterite, 
silt, granite. 

Baeckea sp. Perth Region 
(R.J. Cranfield 444) 

P3 Recorded. Sand, loams, clays. 

Banksia chamaephyton P4 Recorded. Grey or white sand over 
laterite. 

Banksia  cypholoba  P3 Recorded. 
 

Deep white grey sand. 

Banksia fraseri var crebra P3 Recorded.  

Banksia platycarpa  P4 Recorded. Deep sand to sandy gravel 
often in association with 
Banksia cypholoba. 
 

Banksia pteridifolia subsp 
vernalis 

P3 Recorded Kwongan vegetation with 
sand. 
 

Banksia sclerophylla  P4 Recorded. Kwongan sand loam and 
gravel. 
 

Banksia splendida subsp. 
Macrocarpa 

P3 Recorded. Gravel to clay / gravel. 

Calytrix chrysantha P4 Potential to occur. 
 

White or grey sand. 

Desmocladus elongatus P3 Recorded. Shallow white sand over 
laterite. 
  

Diurus recurva P4 Potential to occur. Winter wet Kwongan or damp 
wandoo woodlands. 
 

Drosera marchantii subsp 
prophylla 

P3 Potential to occur.  Only 
visible for 2-3 weeks per 
year.; 

Slightly moist dark shallow 
sand to clay. 
 

Eucalytpus johnsoniana DRF Unlikely to occur.  White/grey sand with lateritic 
gravel. Sandplains, lateritic 
breakaways. 

Eucalyptus lateritica DRF Unlikely to occur. Mesa - breakaway. 

Eucalyptus pendens P4 Unlikely to occur. 

 
Hard lateritic caps 

Eucalyptus rhodantha var. 
rhodantha 

DRF Potential to occur – not 
identified during survey. 

Duplex sand. 

Eucalyptus suberea  DRF Unlikely to occur. Clay - close proximity to 
Mesas. 

Gastrolobium axillare P3 Potential to occur. 
 

Kwongan sand over gravel 

Grevillea rudis P4 Likely to occur. White, grey, yellow sand often 
with gravel and over laterite. 

Grevillea thyrsoides subsp 
thyrsoides 

P3 Potential to occur. 
 

Kwongan vegetation. Sand to 
sandy gravel. 

Hakea megalosperma DRF Unlikely to occur. Iron rich laterite. 

Hakea neurophylla P4 Unlikely to occur. 
 

Clay to shallow sand over 
clay. 

Hensmania stoniella P3 Recorded.  Sand to sandy gravel. 

Hibbertia aff. 
helianthemoides 

P3 Recorded Clayey sand over sandstone, 
or loam over quartzite. 
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Species Conservation  
Rating 

Potential Occurrence* Preferred habitat 

Isopogon drummondii P3 Recorded White, grey or yellow sand, 
often over laterite. 

Jacksonia carduacea P3 Recorded. 
 

Sand to sandy clay. 
 

Lasiopetalum sp. 
Badgingarra  (E.A.Griffin 
5278) 

P2 Potential to occur – not 
recorded during the survey. 

Sand to sandy gravel. 

Loxocarya gigas P2 Potential  to occur – not 
recorded during the surveys. 
 

Deep sandy areas. 

Melaleuca clavifolia P3 Recorded – however ID 
tenuous as no flowers 
available – to confirm spring 
2009. 
 

Deep sand. 

Persoonia filiformis P2 Unlikely to occur. 
 

Deep sand. 

Petrophile biternata P3 Potential to occur – not 
recorded during the surveys. 
 

Sand to sandy gravel to 
laterite. 

Petrophile chrysantha 

subsp. Watheroo (K. M 
Allan 57) 

P3 Recorded White, grey or yellow sand on 
laterite 

Phlebocarya pilosissima 
subsp pilosissima 

P3 Recorded. White or grey sand, lateritic 
gravel. 

Spirogardnera rubescens DRF Unlikely to occur. 
 

Very specific to gravelly clays.  
Flowers Nov-Dec. Often 
grows in association with 
Acacia wilsonii. 

Stylidium aeonioides P4 Unlikely to occur. 
 

Sandy clay or loam over 
laterite. 

Synaphea aephynsa P3 Recorded Gravelly laterite, sand over 
laterite. 

Synaphea endothrix P2 Potential to occur. 
 

On gravel in Kwongan 
vegetation. 

Thelymitra apiculata P4 Unlikely to occur. 
 

Most likely in rocky areas.  
Grey sand over laterite gravel. 

Thelymitra stellata  DRF Unlikely to occur. 
.  

Rocky gravel over clay. Mesa- 
Breakaway. 

Verticordia insignis subsp 
eomagis 

P3 Recorded. White, grey or yellow sands 
mostly over gravel and in 
Kwongan vegetation in 
association with other 
Verticordia. 
 

Verticordia muelleriana 
subsp muelleriana 

P3 Recorded – based on DEC 
records. 

Grey, yellow or brown sands. 

Verticordia rutilastra  P3 Potential to occur.  Mostly on very hard bare clay. 
But has been found in 
association with Verticordia 
insignis subsp eomagis. 

  
  
  

Xanthosia tomentosa P4 Unlikely to occur.  Gravel to sandstone. 
  
  
  
  
  

* - based on advice from Mr Don Williams 
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Figure 12 - Location of Priority flora recorded in the proposed seismic survey area
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LEGEND 

P2 

     Acacia carens 

●   Baeckea sp Bunney Road 

●   Lasiopetalum sp. Badgingarra (E.A. Griffin 5278) 

P3 

● Allocasuarina ramosissima 

● Baeckea sp Perth Region 

●●●  Banksia cypholoba 

● Banksia fraseri var cerebra 

● Banksia pteridifolia subsp. vernalis 

● Banksia splendida subsp. macrocarpa 

● Beyeria ?gardneri 

● Desmocladus elongatus 

 Hensmania stoniella 

● Hibbertia aff. helianthemoides 

● Isopogon drummondii 

● Jacksonia carduacea 

● Melaleuca ?clavifolia 

● Petrophile chrysantha subsp. Watheroo (K.M. Allan 57) 

● Phlebocarya pilosissima subsp. pilosissima 

● Synaphea aephynsa 

● Verticordia insignis subsp. eomagis 

P4 

▲ Banksia chamaephyton 

▲ Banksia platycarpa 

▲▲▲  Banksia sclerophylla 
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3.7.4 Dieback 

Dieback (Phytophthora spp) is a soil borne water mould that continually spreads by root to 
root growth amongst host plants and through the dispersal of zoospores in free-flowing 
water.  Soil movement is the primary means of spread of dieback along with native 
animals and humans.  Vehicles and machinery also transport P. spp. 
 
The effect of P. spp on the health of plant communities varies greatly. The root disease 
destroys the structure of many native communities, reduces their floristic diversity and 
primary productivity, and destroys the habitat of dependant native fauna. 
 
Although once thought to be too dry for Phytophthora, severe infestations have been 
recorded in Badgingarra National Park and surrounds (DEC, 2006).  DEC have 
undertaken ad hoc sampling and strategic scale mapping of the distribution of dieback in 
the area and have not found any dieback occurrence to date in the vicinity of the Parks. 
 
The warm and moist climate in the area can favour the production of fungal spores, 
particularly during winter which allow time for dieback to become established and spread 
(CALM, 2003). 
 
While not an Accredited Dieback interpreter, Mr Don Williams attended the “Phytophthora 
Dieback Management Workshop” run for Project Dieback that is delivered by South Coast 
Natural Resources Management Group and the Australian Government through the 
Natural Heritage Trust. The course was run by Dieback Treatment Services.  Mr Williams 
has also spent a considerable amount of time in the field with DEC staff, especially at 
Lesueur National Park while planning fire breaks. 
 
During the surveys undertaken, Mr Don Williams assessed the potential occurrence of 
dieback in the project area.  Dieback indicator species, which includes all members of the 
Proteaceae family and Xanthorrhoea preissii, were all observed to be healthy (pers comm. 
Don Williams).  
 
Evidence of dieback warranting further investigation (i.e. soil and tissue sampling) was not 
identified during the survey.    
 
Evidence of poor health of Banksia prionotes was recorded at two sites in the Watheroo 
National Park (located at 3817598E 6664658N and 383170E 6656978N).  However, as 
the remaining Proteaceous species at these sites were observed to be healthy, the poor 
health was attributed to moisture stress resulting from low rainfall years in 2006-2007. 

3.7.5 Weeds 

No Declared weeds, as listed by the Department of Agriculture and Food (2007b), were 
recorded during the surveys undertaken.   
 
As 32% of the project area is located on cleared agricultural land, various agricultural and 
weed species were recorded.  Cape Weed (Arctotheca calendula), Brome grass (Bromus 
alopercuroides), Storksbill (Erodium botrys) and Barley grass (Hordeum leporinum) were 
recorded in the Watheroo National Park (Table 6).    
 
A significant infestation of Cape Weed was observed in vegetation group WD1 (at 
384045E 662368N) located in the WNP.  This weed species formed up to 80% of the 
ground cover at the site and is believed to have been introduced by goats or rabbits.  The 
remaining grass species were recorded on the boundary of the Park adjacent to the 
Coalara Road and Marchagee Track. 
 
It is recommended that the area of Cape Weed in WD1 is avoided during line preparation 
activities as the potential for spread of this extensive weed population is considered to be 
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high due to the clay nature of the soils in these areas which, with seed, will adhere to 
machinery and equipment tyres.  
 
It should be noted that localised insignificant patches of Erodium species were recorded in 
all areas of native vegetation and in areas of rabbit activity.  These areas are small and 
isolated and are not considered that they would become invasive or spread further. 
 
The implementation of vehicle and personnel hygiene measures between areas of 
agricultural land and native vegetation will reduce the potential for further weed spread. 

 
Table 6 - Agricultural and weed species recorded 

  

  

  

AGRICULTURAL 
LAND (incl 

degraded remnant 
vegetation) 

WNP 

SPECIES COMMON NAME     

PERENNIAL Chamaecytisus palmensis Tagasaste X   

ANNUAL 

Arctotheca calendula Cape Weed X X 

Avena barbarta Wild oats X   

Brassica tournefortii Wild turnip X   

Bromus alopecuroides Brome grass X X 

Brachariaria decumbens Signal Grass X   

Cucumis myriocarpus* Prickly paddy melon X   

Erodium botrys Erodium, Storksbill X X 

Hordeum leporinum Barley grass X X 

Hypochaeris glabra Smooth Catsear X  

Lupinus cosentinii W.A. Lupin X   

Malva parviflora Mallow X   

Ornithopus sativus Serradella X   

Tripterus  clandestina Stinking roger X   

Raphanus raphanistrum Wild radish X   

Trifolium subterraneum Subterraneum clover X   

 Ursinia anthemoides Ursinia X  

 * - not observed during surveys but is expected to occur 

3.8 FAUNA 

A Level 1 fauna assessment of the area proposed for the seismic survey area has been 
undertaken by Dr Vi Saffer, Senior Zoologist, KLA, in accordance with EPA‟s “Terrestrial 
Biological Surveys as an Element of Biodiversity Protection; Position Statement No 3” 
(EPA 2002) and Guidance Statement No. 56 “Terrestrial Fauna Surveys for 
Environmental Impact Assessment in Western Australia (EPA 2004)   
 
A desktop survey of the proposed project area was undertaken using the following 
databases: 

 Online EPBC Protected Matters Search Tool was used to determine any 
species listed under the EPBC Act 1999 for the area. 

 Threatened and Priority Fauna Database held by the DEC as recognised under 
the Wildlife Conservation Act (WCA) 1950 and considered by the DEC as 
species of conservation significance. 

 The Western Australian Museum Nature Map Database was searched for 
records of vouchered fauna specimens in the survey area. 

  Birds Australia Atlas Database was searched for bird species listed within the 
survey area. 
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Results of database searches indicate there are potentially 13 fauna species of 
conservation significance that occur in the proposed seismic survey area (Table 7).  Six 
species are listed as Matters of National Environmental Significance under the EPBC Act 
1999, three are listed in Schedule 1 under the WCA 1950, one as Priority One and four as 
Priority Four species on the DEC Threatened and Priority Fauna Database.   
 
Thirty species have been vouchered at the Western Australian Museum for the area, two 
of which, namely the Woma Aspidites ramsayi and Carpet Python Morelia spilota 
subsp.imbricata, while not included in either of the aforementioned lists, are classified as 
Schedule 1 species under the Wildlife Conservation Act 1950.  Birds Australia listed 93 
species for the area with only the Fork-tailed Swift Apus pacificus included in the CAMBA, 
JAMBA and ROKAMBA agreements. 
 
Of the species of conservation significance, three have been observed in the survey area 
in 2007/2009, namely the Malleefowl Leipoa ocellata, the Australian Bustard Ardeotis 
australis and Carnaby‟s Cockatoo Calyptorhynchus latirostris. 
 
Evidence of the Malleefowl was recorded by DEC staff in the vicinity of the project area in 
October 2007 and February 2009 (Figure 13): 

 Two birds were observed in the middle of the Marchagee Track in October 
2007 (Malleefowl sighting #1) by DEC staff, to the northeast of the seismic 
survey area.   

 Following eight unconfirmed Malleefowl sightings by a local resident near 
Warro Road over an 18 month period, in February 2009 DEC staff recorded 
footprints along Warro Road to the southeast of the seismic survey area.  
These footprints were further confirmed by the Malleefowl Preservation Group 
and PhD Student. 

A further unconfirmed sighting of Malleefowl has been recorded by a local resident 
approximately 10 km north of the project area (Pinjarrega & Eganu West area). 
 
An Australian Bustard was seen grazing in a paddock west of Watheroo National Park in 
2008. 
 
The Eucalypt woodlands, Kwongan (heath) and Banksia/Pine woodlands within and 
adjacent to the seismic survey area provide potential foraging and breeding habitat for 
Carnaby‟s Cockatoo.  Latent commissioned Cockatoo specialists Ron Johnstone and 
Tony Kirkby from the Western Australian Museum to assess the vegetation within an 
original, smaller seismic survey area to identify any breeding, feeding or roosting habitat 
for the species. 
 
Johnstone and Kirkby (2008) report that the area surveyed contains a small breeding 
population (6-10 breeding pairs) and larger numbers of birds are likely to forage in the 
area during the autumn–winter migration.  The most significant impact on Carnaby‟s 
Cockatoo at both a local and regional scale would be the loss of established breeding 
hollows in large trees.  Johnstone and Kirby (2008) recommended that:  

 Work should be carried out between March and July to avoid the breeding season,  

 Remnant vegetation should be retained and protected where possible,  

 Seismic lines be diverted around patches of Wandoo (Eucalyptus accedens) 
woodland and, if that is not possible, any large trees to be avoided, 

 Previously disturbed areas should be used where possible. 
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Table 7 Results of EPBC Protected Matters Search Tool and DEC Threatened and Priority Fauna database searches for 
species of conservation significance in the proposed seismic survey area 

SPECIES COMMON NAME CONSERVATION SIGNIFICANCE PREVIOUS RECORD 

    EPBC WCA DEC   

INVERTEBRATES           

Daphnia jollyi (aquatic invertebrate)     Priority 1 1999 Watheroo National Park 

            

MAMMALS           

Macropus Irma Western Brush Wallaby     Priority 4 1979 Watheroo National Park 

            

AVIFAUANA           

Leipoa ocellata Malleefowl   Schedule1   1981 Capamauro Nature Reserve 

Ardea alba Great Egret Migratory       

Ardea ibis  Cattle Egret Migratory       

Haliaeetus leucogaster White-bellied Sea-eagle Migratory       

Falco hypoleucos Grey Falcon     Priority 4 1994 Watheroo National Park 

Ardeotis australis Australian Bustard     Priority 4 
1979 Boothendarra/Badgingarra  
1985 Badgingarra 

Calyptorhynchus latirostris Carnaby's Black-Cockatoo Endangered Schedule1   2001 Watheroo 

Calyptorhynchus sp. White-tailed Black Cockatoo   Schedule1   
1982 Boothendarra/Badgingarra       
1984 Watheroo National Park 

Apus pacificus  Fork-tailed Swift  Migratory       

Merops ornatus Rainbow Bee-eater Migratory       

Pomatostomus superciliosus White-browed Babbler      Priority 4 1962 Namban Nature Reserve 

Description of conservation significance codes provided in Appendix A 
EPBC = Environmental Protection and Biodiversity Conservation Act 1999 
WCA = Wildlife Conservation Act 1950 
DEC = DEC Priority fauna 
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Figure 13 - Malleefowl records from DEC near proposed seismic survey area 
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Vi Saffer (KLA) inspected the additional areas of the seismic survey in the WNP not 
inspected by Ron Johnstone and Tony Kirkby.  Within these areas, stands of E. accedens 
woodlands were recorded, with few, scattered, mature trees in some stands that had 
hollows of sufficient size to accommodate a Carnaby‟s breeding event. 
 
Carnaby‟s Cockatoo were sighted throughout the survey area flying across and around 
the site.  Identification of specific flight paths was not possible.  The presence of the 
Carnaby‟s Cockatoo in flight indicated the area was used as a feeding area both in 
remnant vegetation and within the Parks. 
 
The potential for the occurrence of the Woma python (Aspidites ramsayi) in the project 
area has been highlighted by the EPASU.  Specific DEC and WA Museum database 
searches for this species show seven records located between 17 and 40 km from the 
project area (Figure 14).  The closest record is located 17 km south-west of the closest 
boundary of the project area and 7 km north-east of Badgingarra.  A record for the Carpet 
python (Morelia spilota subsp. imbricata) also exists at this location (Figure 14). 
 
Non-native mammals including foxes, rabbits, goats, cats and pigs are also known to 
occur in the region (Desmond & Chant, 2001; personal observations). 
 
Following discussions with EPASU, in addition to the Level 1 fauna survey, targeted 
surveys were conducted for (habitat of) species of conservation significance that may be 
impacted by the proposed disturbance, namely Carnaby‟s Cockatoo, Woma and Carpet 
Python and Malleefowl. 

3.9 AREAS OF HIGH ENVIRONMENTAL RISK 

The flora, vegetation and fauna investigations have identified areas of high environmental 
risk.  These areas include, but are not limited to the following sites: 
 Occurrence of slow growing species such as Macrozamia fraseri and 

Xanthorrhoea spp. 
 Areas of weed infestation 
 Potential areas for Dieback infestation 
 Conservation significant flora populations 
 Threatened fauna habitat, e.g. Carnaby‟s Cockatoo habitat, Malleefowl mounds 

and Woma/Carpet Python habitat. 
 
These areas and their management are described in detail throughout this PER 
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Figure 14 - Records of Woma and Carpet python in the region 
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3.10 ABORIGINAL HERITAGE  

A search of the Department of Indigenous Affairs (DIA) system revealed there are no 
recorded sites of Aboriginal significance in the proposed survey area.  
 
An Aboriginal archaeological survey was undertaken in the proposed seismic survey area 
in September 2008. 
 
Discussions have been held with the Yued people and heritage surveys conducted in the 
area.  Although further work is required when the seismic survey is carried out, to date no 
areas of significant interest or concern to the traditional owners have been highlighted. 

3.11 EUROPEAN HERITAGE 

No areas or sites of European heritage significance were identified in the Warro Gas Field 
Project area. 
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4 DESCRIPTION OF THE PROPOSAL 

4.1 SEISMIC PROGRAM 

Latent proposes to conduct a 3D seismic survey within EP407 and EP321 in order to 
improve the definition and the extent of the gas reserves within the Warro gas field 
discovered in 1977. 
 
The proposed 3D seismic survey will involve a total seismic line length of 709.54 km over 
an area of 162 km2.  A summary of the seismic program is provided in Table 8. 

The proposed 3D seismic survey within Watheroo National Park (WNP) and the proposed 
Big Soak Plain Conservation Park (BSPCP) will total 371.36 km of seismic lines covering 
an area of 119.7 ha.  A summary of the program is provided in Table 8. 

The 3D seismic survey will enable identification of the geological and structural variations 

below the surface.  Vibroseis trucks (Plate 1) will drive north and south along rolled 
lines spaced 400 m apart and, at 50 metre intervals, will lower their vibration pads to 
vibrate the ground with a range of low to medium frequencies.  Source lines will have a 
width of 3.5 - 4 metres. 

Geophones will be laid at intervals of 50 m along east-west gridlines (also spaced 400 
m apart) to acquire seismic data (Plate 2).  The acoustic signals generated by the 
vibroseis trucks and reflected back by reflectors in the underlying rocks are detected 
by the geophones, are converted to digital signals and transmitted along a cable to the 
recording truck.  The rolled receiver lines will be 1.5 – 2 m wide 

The survey will involve the use of 3-4 vibroseis trucks, and up to 10 light cable trucks for 
laying out the geophone lines during this operation.  Terrex Seismic Pty Ltd will undertake 
the survey and are recognised as specialist geophysical contractors who have previously 
undertaken both the Denison and Mullering 3D seismic surveys. 

The field work for the proposed 3D seismic survey is anticipated to take 4 – 6 weeks to 
complete.  Survey and line preparation is anticipated to take 20 days prior to the arrival of 
the survey equipment.  Demobilisation will take approximately 7 days. 

4.2 TIMING 

The field work for the proposed 3D seismic survey is anticipated to occur in April/May 
2010. 

4.3 SURVEY PLANNING 

The preliminary location of source and receiver lines is shown in Figure 15.  The seismic 
line locations are not fixed and there is flexibility in amending the lines while still retaining 
data quality. 
 
Following overlaying of aerial photography and the results of the vegetation and flora 
surveys, the line locations will be amended to avoid: 

 Priority flora. 

 Dense stands of mature eucalypts. 

 Large eucalypts with the potential to be Carnaby‟s Black Cockatoo breeding 
hollows. 

 Areas of high environmental risk. 
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Line placement will make use of existing firebreaks, tracks and roads to reduce 
disturbance. 

Latent intend to design the survey to minimise any potential impacts to the environment. 

 

Plate 1 - Vibroseis trucks 

 

 
Plate 2 - Geophones 
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Table 8 - Summary of seismic 3D survey program 

ELEMENT DESCRIPTION 

Timing and Maximum duration of survey 
Preparatory work ~ 20 days 

Survey ~ 30 - 40 days 
Demobilisation ~ 7 days 

Total length of seismic lines (line 
kilometers) 

Total line km = 790.54 km 

Total line km over cleared land = 288.67 km 

Total line km over Watheroo National Park = 283.68 km 

Total line km over proposed Conservation Park = 87.68 
km 

Total line km over other areas of remnant vegetation 
(outside proposed and existing Parks - including regrowth) 

= 100.61 km 

Total line km on existing tracks/roads = 29.9 km 

Total length of receiver lines 396.62 km 

Total length of source lines 393.92 km 

Average width of line preparation  3.5m 

Total survey area covered  Approximately 16,180ha 

Approximate total area of seismic lines 
that would be accessed (source-receiver 
lines) 

267.02 ha (1.6%) of the total survey area will be accessed 
for data acquisition 

Approximate area of cleared agricultural 
land in survey area 5,228 ha 

Approximate area of Watheroo National 
Park in the survey area 6,217 ha 

Approximate area of proposed 
Conservation Park in the survey area 1, 618 ha 

Approximate area of remnant native 
vegetation in survey area 
(excluding Watheroo National Park and 
proposed Conservation Park) 3,117 ha 

Approximate area of seismic lines over 
cleared land  
(non-nature reserve areas) 86 ha  

Approximate area of seismic lines in 
Watheroo National Park areas (excluding 
fire breaks) 89.7 ha   

Approximate area of seismic lines in the 
Proposed Conservation Park 30 ha 

Approximate area of seismic lines over 
remnant vegetation and regrowth 
(excluding Watheroo National Park and 
proposed Conservation Park) 35 ha 

Plant and equipment details for survey 
Up to five truck mounted source vehicles 

Up to 17 seismic line crew vehicles 

Approximate number of persons involved ~ 30  

Operation hours Daylight hours only, 7 days/week 
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Figure 15 - Proposed location of source (north-south) and receiver (east-west) lines for the 
seismic survey 
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4.4 LINE PREPARATION METHODS 

Surveyors will peg out the location of the seismic lines by flagging the lines at regular 
intervals approximately 20 days prior to seismic acquisition.  Wherever possible, 
established roads, tracks and firebreaks will be used instead of creating new tracks. 
 
Source lines are required to allow the seismic vibroseis trucks to traverse the survey site, 
stopping every 50 metres to produce a vibratory seismic signal that propagates into the 
earth.  The tracks need to be at least 3 metres wide to accommodate the vibroseis trucks.  
Most of the proposed seismic survey area is located on agricultural farmland where 
remnant vegetation has already been cleared.  In areas of remnant vegetation, lines will 
be rolled or hand cut (where practicable) to decrease the potential environmental impacts.  
Where there is dense scrub, stumps that could damage 4WD tyres will be removed.   
 
Receiver lines are required to deploy and recover the geophones and cables necessary to 
receive and record information.  Receiver lines generally need to gain access for small 
4WD terrain type vehicles and would be no wider than 2.5 metres.  In areas of high 
environmental sensitivity or risk (e.g. dense eucalypt woodland) the cables will be 
deployed by hand.  A number of the receiver lines will be used as routes by the vibroseis 
trucks to move from one source line to another.  In those cases, the receiver lines will be 
3.5 m in width. 
 
In principle, the lines will follow these paths but will be modified as needed to avoid areas 
of high erosion potential, large stands of trees and, wherever possible, Priority flora and 
identified habitat significant to fauna indigenous to Western Australia. 
 
Seismic line preparation will be undertaken in accordance with the methods devised 
during the Denison and Mullering 3D onshore seismic surveys to minimise the 
environmental impacts (Enesar Consulting, 2007; IRC Environment, 2004): 

 Rolling the vegetation of the source lines in preference to clearing so there is 
minimal disturbance to root stock or topsoil.  

 Hand cut vegetation and carries receiver lines in the dense vegetation areasof the 
Parks to prevent excess rolling. 

 Hand cut vegetation and transport receiver lines with a quad bike. 

 Areas of dense/mature eucalypt trees will be prepared by hand. 

 Lines will be diverted around mature trees or sensitive habitat. 

 Existing tracks will be used where practicable. 

Cleared farmland comprises 32% of the survey area and will require no disturbance as 
existing tracks and access to these sites is sufficient to establish the source and receiver 
lines. 

4.4.1 Rolling 

Rolling is required to allow access to lay receiver cables and deploy source vehicles.  
Vibroseis activities and receiver cables with attached geophones can be laid on top of the 
rolled material.  Vegetation that is rolled will not be removed, thereby not disturbing the 
topsoil (preserving seed stock and rootstock) and reducing erosion risks.  Rolling is 
preferable to clearing and grading because rolling protects the soil from wind and water 
erosion, minimises topsoil disturbance and will return seeds to the soil to aid regeneration.  
Rolling also prevents fragmentation of habitat and conservation significant flora. 
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Due to the size of the survey area, hand-carrying all receiver lines would not be 
operationally possible.  Also due to the weight of the equipment for the receiver lines, 
occupational health and safety regulations limit the distance over which lines can be hand 
carried (maximum of 200 to 300 m).  However, if it is operationally possible that lines can 
be walked from both ends, then the maximum length can be 400 to 600 m.  
 
The project will comprise a temporary disturbance, confined to one short discrete time 
period.  Unlike the creation of corridors for powerlines or roads, once the survey work is 
completed no further disturbance to the area to acquire seismic data is expected. 
 
Rolling operations will be carried out by a bulldozer equipped with a 3 m blade attached to 
the front and a 3.5 m wide heavy roller attached to the back.  The blade at the front is set 
above ground level and pushes over larger vegetation.  The roller at the back then flattens 
the vegetation to allow smaller 4WD vehicles and the seismic source trucks to traverse 
the rolled lines.  Rolling vegetation preserves rootstocks and retains seed stocks which 
will promote natural rehabilitation and revegetation.  Rolling is thus regarded as a 
temporary disturbance. 
 
Farmland and remnant vegetation will be rolled if necessary.  In total there is 790.54 km of 
seismic receiver and source lines.  Of this, over half (59%) is located on private land 
(389.28 km) where clearing will be minimal (35 ha) as most farmland is already cleared 
and accessible.  Approximately 41% (119.7 ha or 326.36 km) of the source and receiver 
lines are located in the Parks (Table 8). 
 
Lines through remnant vegetation are on freehold (agricultural) land which comprises 
approximately 12.7% (100.61 km) of the proposed seismic survey area and will require 
vegetation rolling (Table 8).  Approximately 288.67 km of seismic lines are located on 
cleared private (farm) land.  Where possible, previous access roads will be used instead 
of creating new tracks and mature trees and sensitive habitat will be avoided.   
 
Latent have committed to hand-carrying receiver lines to avoid areas of high 
environmental sensitivity and risk.  Such areas may include: known stands of dense 
eucalypt woodland or Priority species as well as similar areas in the Parks. 

4.4.2 Hand-cutting 

Hand cutting will require the use of a chainsaw and/or brush-cutters to cut back vegetation 
sufficiently for the receiver cables to be transported.  Hand-cut lines will be approximately 
1-2m wide to allow a walker or quad bike to carry the necessary equipment.  
 
Hand-prepared seismic lines will not be line of sight but will rather take the line of least 
resistance, i.e. will make use of naturally occurring gaps in the vegetation.  The impact of 
hand cutting is minimal and any vegetation that has been removed will be placed back on 
the line during rehabilitation.   
 
Hand carrying of receiver geolines in conjunction with use of quad bikes or other similar 
small all terrain vehicles will be undertaken.  As discussed previously, hand-carrying 
receiver lines through the entire survey area would not be operationally possible for 
occupational health and safety reasons. 

4.5  DATA ACQUISITION  

After completion of preparation of the lines, the seismic crew consisting of cable laying 
trucks, line crews, vibroseis trucks and a recording truck move onto the line.  Recording of 
the seismic energy generated at each vibrator is achieved by the placement of geophones 
at intervals of 50 m along the receiver lines.  The geophones are connected by cables to a 
recording truck.  The geophones and cables are installed and retrieved in a multi-phased 
operation by two separate work crews. 
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One crew installs cables, boxes and batteries from a cable truck (flat bed 4WD) and 
geophones from a second vehicle.  Line workers place the geophones at the required 
interval, connecting cable take-outs, cable ends, batteries and boxes.  A second crew 
collects the equipment in the reverse manner. 
 
The use of heli-mounted drill rigs together with explosives for seismic source was 
considered but not progressed due to: 

 Prohibitive cost 

 Safety issue with helicopter work and weight of equipment 

 Clearing required for drill site 

 Noise, dust and clearing disturbance for nocturnal and diurnal fauna. 
 
If heli-mounted rigs were used for establishment of shot holes, approximately 4,500 sites 
of disturbance would be required.  This work would need to commence many months in 
advance of the survey being undertaken.  Each site would be located 50 m apart along 
each north-south source line and would require a total cleared area (not rolled but cleared 
to ground level) of approximately 25m2.  In addition an air compressor in two sections 
requires two flights and each compressor services three drill rigs.  Consequently, a track 
needs to be cut between each 50 m drill (shot hole). 
 
There are two methods to charge the shot holes.  The first is to load the holes with 
explosives and detonator at the time of drilling the hole, tamped and leave them in place 
until the survey is completed.  Each hole is marked with a plastic marker.  This may be 
undertaken months in advance and consequently, is a significant safety issue. 
 
The second method is to drill the holes and case them with 100 mm PVC casing (to 20 m 
depth).  During the survey the holes are loaded and if possible the casing removed and 
the holes tamped.  In many cases, the PVC is not able to be removed and the casing then 
has to be collected after the shot is fired.  This is an additional visit to the disturbed areas. 
 
If rock is encountered, drilling mud will be required and this is another significant 
environmental issue.  Drilling muds may mound on the surface and will need to be 
removed on completion of the survey. 
 
Use of explosives may result in blowout on the surface and further soil disturbance.  The 
transport and use of explosives and detonators are also a significant fire hazard. 
 
Recording of the seismic data will require: 

 3-4 vibroseis trucks. 

 4 personnel carriers. 

 12 4WD units. 

 4 trucks. 

A fire tender with appropriate water capacity (12,000L) will be available in the unlikely 
event of a fire.  Fire extinguishers will be carried on all vehicles. 

4.6 WASTE DISPOSAL 

Waste generated from the seismic operations will be minimal as there may be small on-
site camp for employees.  Industrial waste will be disposed of in accordance with the Shire 
of Dandaragan waste disposal requirements.  Any hazardous waste materials, such as 
fuel, will be stored separately and handling of these materials will be undertaken in 
accordance with the environmental procedures.   
 
All domestic and putrescible waste will disposed of at the nearest licensed landfill facility. 
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4.7 HAZARDOUS MATERIALS 

Latent will use a large variety of hydrocarbon products during operational activities.  There 
will be hydrocarbons stored on the freehold land and seismic survey trucks will be 
refuelled daily within the cleared areas. 
 
These substances will be transported to site using road trains, which are either purpose 
built (such as diesel fuel tankers) or on standard freight trucks.   
 
All hydrocarbon containers will be stored in bunded areas according to statutory 
requirements by licence and/or tenement conditions, regulations, Australian/New Zealand 
Standards and industry good practice.  Above ground storage tanks will be contained 
within a bunded area with a sump to enable spillage to be collected or will be double-
skinned tanks.  If necessary, the bund will be built to contain 110% of the capacity of the 
largest tank or 25% of the total storage of interlinked storages (whichever is the largest).   
 
All bulk containers, 200 L drums (or smaller containers) containing hydrocarbons or 
chemicals will be stored within either: 

 A compacted earthen floor and bund with a spillage capacity of at least 20% of the 
total material stored within the bund.  If suitable compaction cannot be attained the 
bund will be lined with HDPE. 

 A concrete floor and bund with a spill holding capacity of 20% of the total 
hydrocarbon stored in the drums. 

In addition, where individual drums are required to be stored outside a bunded area: 

 All drums stored vertically will be held individually or by groups on steel or plastic 
grates over drip or spillage trays with a capacity to hold 220 L (110% of the 
capacity of a drum) 

 All drums stored horizontally will be located on suitable holding tables over a steel 
or plastic drip tray with a capacity of 220 L 

 Each row of horizontal drums will have a sand drip tray under each row of outlet 
(supply) valves. 

All drums with a volume less than 200 L will be stored on steel or plastic grates or 
shelving located over a concrete floor.  These storage areas can be either bunded with a 
storage capacity of 20% of the total volume of stored materials, or unbunded with 
drainage to a collection pond. 
 
Wherever possible, hydrocarbons will be purchased, stored and handled in bulk 
containers.  Bulk oils and greases used in plant maintenance and servicing will be 
provided with drip collection trays. 
 
It is very unlikely for there to be other hazardous substances on site and Latent will ensure 
all oil and grease is collected and sent off-site for recycling or disposal.   
 
No workshops, vehicle service sites, chemical or hydrocarbon storage will occur in the 
Parks. 

4.8 ACCESS ROADS 

Vehicle transport to the project site will be via existing main access roads (Marchagee 
Track, Watheroo West Road, Coalara Road) to minimise disturbance to vegetation, and 
reduce the risk of introducing/spreading weeds and pathogens to and from the site.  The 
seismic survey will increase the traffic along the Brand Highway.  To ensure safety to 
other vehicles, the survey site will be signposted to warn vehicles of entering traffic.   
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4.9 WORKFORCE 

The seismic crew will consist of approximately 30 people who will be stay at either the on-
site camp, Jurien Bay, Badgingarra or Moora for the duration of the seismic survey.  There 
will be no camping facilities erected in the Parks.  

4.10 REHABILITATION 

Seismic line preparation has been designed to minimise disturbance to vegetation and 
have minimal environmental impact.  Any seismic activity on private farm land must be 
rehabilitated to the owners‟ satisfaction.  Any fences that are damaged will be repaired 
and any rubbish removed. 
 
In remnant vegetation (including the Parks), as the survey lines will be rolled and not 
cleared, Latent believes there will be sufficient seed store in the vegetation to enable 
natural rehabilitation of the seismic survey lines.  It is estimated that the rolled vegetation 
will return in three seasons.  However, this will be monitored annually and if there is not 
sufficient vegetation growth returning, remedial rehabilitation work will be implemented.  
Where practicable, sites will be progressively rehabilitated to ensure that the rate of 
rehabilitation is similar to the rate of disturbance.  Any branches or vegetation that has 
been set aside (during brush cutting or „pruning‟) will be placed on top of the seismic lines 
to provide organic matter and assist in rehabilitation. 
 
Weeds will be monitored during the post-survey period.  Weeds flourish in cleared areas 
and can prevent the return of native vegetation.  During seismic activity the spread of 
weeds will be prevented.  If any weeds appear in seismic lines they will be spot sprayed to 
prevent further growth.  Approximately six months after seismic activity has ceased the 
area will be surveyed for any weed species and any new outbreaks (where weeds did not 
occur previously) will be controlled, especially in the Parks. 
 
At completion of the survey, all equipment and waste will be removed from site and any 
temporary fences constructed will be removed.  All tracks, survey lines and other 
disturbed areas on cleared farmland that are no longer required will be lightly scarified to 
relieve soil compaction.   
 
Within the Parks and remnant vegetation within the farmland, available timber and brush 
will be dragged back onto the tracks to restrict third party access, minimise soil erosion 
and encourage regrowth. 
 
An inspection of the seismic survey area will be undertaken following completion of the 
seismic survey and annually to assess if remedial rehabilitation work is required. 

4.11 THIRD PARTY ACCESS 

Unauthorised access by third parties to the survey area in the Parks is a key concern 
during and after seismic operations.  Increased access needed for completing the survey 
could invite unauthorised vehicles and personnel to enter the Parks and introduce weeds 
and soil pathogens.  Latent will restrict the number of access points to the Parks to a small 
number and will access the Parks from firebreaks located away from the access roads.  
These firebreaks are generally not visible from the roads.  In addition, Latent will block off 
all seismic line entrances from main access roads to deter casual use.  Vegetation and 
large branches removed during rolling will be replaced to deter and prevent access by 
third parties.  
 
In some cases, entrance tracks will be offset to disguise the entry point.  Erecting fences 
will cause more environmental impact and in case of emergency restrict evacuation 
procedures.  Signs in the area only highlight the existence of lines and could promote third 
party access. 
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4.12 AUDITING AND MONITORING 

An audit will be undertaken at completion of the survey to ensure all access points are 
disguised and vegetation respread where appropriate. 
 
Monitoring quadrats will be established in the different vegetation types and particularly in 
the Parks to assess: 

 Response of vegetation to the seismic survey. 

 Assess progress of rehabilitation. 

 Ensure there is no weed or dieback establishment. 

 Ensure there has been no third party access. 

 
Line transects of 100 m lengths (rather than quadrats) will be monitored by a qualified 
botanist and discussions held with the Department of Environment and Conservation 
(DEC) on the location of these transects.  This monitoring will occur annually (in spring) 
for a minimum of three years after completion of the seismic survey. 
 
Latent will develop rehabilitation and completion criteria with advice from and in 
conjunction with the DEC to measure the success of line rehabilitation.  Monitoring will 
continue until the completion criteria have been met. 
 
The results of the monitoring will be reported annually to the DEC.  After two years the 
progress of the line rehabilitation will be assessed and remedial works implemented 
where poor rehabilitation is identified. 
 
Monitoring will continue until the specified completion criteria have been met and on 
advice from the DEC. 
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5 SUMMARY OF POTENTIAL ENVIRONMENTAL IMPACTS, AND 
MANAGEMENT RESPONSES 

Latent has developed an Environmental Management Plan (EMP) as part of the PER 
(Appendix 3) that outlines the objectives, performance indicators and required actions to 
achieve their environmental objectives and responsibilities. 

The following sections outline the principal environmental issues/factors arising from the 
proposed 3D seismic survey: 

 Line Preparation and Survey.  

 Protection of Flora and Fauna.  

 Rehabilitation.  

 Weed Control.  

 Dieback Control. 

 Fire prevention or control.  

5.1 LINE PREPARATION AND SURVEY 

Aim 

Latent‟s aim is to minimise disturbance to native vegetation and to encourage regrowth at 
completion of seismic survey activities. 
 
Potential Impact 

The potential negative impacts of undertaking line preparation and surveying include soil 
erosion, weed and dieback infestation and unauthorized third party access. 

With the implementation of the environmental management commitments and measures, 
Latent believes the disturbance of native vegetation will be temporary and is unlikely to 
result in net environmental loss.  
 
Management 

Environmental personnel from Keith Lindbeck & Associates will be on-site prior to and 
during the line preparation work and during the seismic survey. 
 
Rolling is preferable to clearing and grading, because it protects the potentially exposed 
soil from wind erosion and also minimises topsoil disturbance.  Rolling is also preferable 
to other clearing methods.  Vegetation that is rolled will not be removed, thereby not 
disturbing the topsoil (preserving seed stock and rootstock) and reducing erosion risks.  
 
Some areas of vegetation containing mature stands of trees may require lopping of large 
branches for seismic access.  Latent will make every effort to reduce this impact by 
avoiding these areas.  
 
In the design of seismic line placement, Latent will make every effort to deviate lines 
around stands of mature trees, dense vegetation, slow growing species and other areas of 
significance, in order to minimise disturbance to these areas. 
 
Hand carrying receiver lines through the entire survey is not operationally possible for 
occupational health and safety reasons.  However, in suitable areas, a chainsaw and/or 
brush-cutter will be used to cut back vegetation sufficiently for the receiver cables to be 
hand carried.  Hand-cut lines will be approximately 0.5 m to 1 m wide to allow a walker to 
carry the necessary equipment.  Hand-prepared seismic lines will make use of naturally 
occurring gaps in the vegetation to minimise disturbance. 
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To facilitate rehabilitation, rolled vegetation will remain on the lines.  Cleared and 
stockpiled vegetation will be returned to rehabilitated areas to provide habitats and 
encourage the return of fauna, provide organic matter, prevent erosion and to return the 
land to the former use, in a stable non-erosive state. 
 
With the implementation of the environmental management commitments and measures, 
Latent believes the disturbance of native vegetation will be temporary and will not result in 
net environmental loss.  

5.2 VEGETATION AND FLORA  

5.2.1 Vegetation 

Aim 

Latent aims to avoid or minimise impacts to areas of significant vegetation and to maintain 
the abundance, species diversity, geographic distribution and productivity of vegetation 
communities.   

Potential Impact 

Weed introduction. 

Dieback introduction. 

Reduction in vegetation community extent. 

Impact Assessment & Management 

Vegetation Communities of Conservation Significance 

None of the vegetation communities in the project area are currently listed or proposed for 
listing as TEC or PEC by the DEC.  The closest Threatened Ecological Community (TEC) 
in the region is the Bentonite Lake TEC which is located approximately 15 kilometres east 
of the project area.  The vegetation characteristic of the bentonitic lake beds is not found 
in the project area. 
 
There is currently no known publicly available regional dataset to verify the representation 
of vegetation communities in the local area or region to determine conservation status.  
However, indications from visual inspections and local regional knowledge of the area 
(Don Williams) are that the vegetation types found in the project area (including the 
Watheroo National Park and Proposed Big Soak Plain Conservation Park) are 
represented locally and regionally and not restricted to the project area (with the exception 
of vegetation group W4). 
 
One vegetation group identified during the survey, W4, is identified as being of potential 
conservation significance.  The species composition of this Xylomelum angustifolium 
woodland is similar to other communities.  However, the dense stands of Xylomelum 
angustifolium in the area are considered unusual and potentially unique (pers comm. Don 
Williams). 
 
Large areas of the remnant vegetation proposed to be disturbed within and outside of the 
Parks comprise Banksia species, Xylomelum angustifolium (Woody Pear), and Native 
Pine (Callitris and/or Actinostrobus).  While some areas supporting these species are less 
dense and tracks can be made through them with little disturbance, other areas are dense 
with, for example, one area of Xylomelum angustifolium  (in the southeast corner of the 
seismic survey area) that is almost impenetrable.  Areas such as this will be avoided 
(Figure 16). 
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DEC has also expressed concerns regarding the lack of representation of the Eucalyptus 
accedens woodland community in the current reserve system. This community is 
scattered across the local area (pers comm. Don Williams) and not restricted to the 
project area.  In addition, specific management measures, including restriction of the 
number of source lines and avoidance of all mature Eucalytpus accedens will be 
implemented to avoid any impact to this group. 
 
A PEC listed in the Wheatbelt region „Banksia prionotes and Xylomelum angustifolium low 
woodlands on transported yellow sand‟ is similar to vegetation groups W2 and W4 
identified during the survey.  Approximately 60-65 ha of disturbance is proposed in these 
groups which accounts for approximately 7% of the total area of W2 and W4 located 
within the project area. 

Remnant Vegetation 

The current extent of Beard vegetation association 694 (Shrublands; scrub-heath on 
yellow sandplain Banksia-Xylomelum alliance in the Geraldton Sandplain & Avon-
Wheatbelt Regions) is listed as 17.61% of its original coverage pre-European settlement.  
It is estimated that 51.95% of this remnant vegetation group is located within DEC 
managed lands (Shepherd, 2007). 

This association correlates with vegetation groups K2, W2, W4 and BW1 identified during 
the survey.   

The approximate area of disturbance proposed within K2, W2, W4 and BW1 in the project 
area (estimated at ~100ha) accounts for only 0.18% of the current extent of vegetation 
type 694.  This disturbance will not result in a significant reduction in the extent of this 
association in the project area or the region. 

Impacts on Vegetation 

Estimates of the percentage area of each vegetation group to be impacted by the 
proposed seismic survey (within the project area) are presented in Table 9. 

The vegetation proposed to be disturbed in the project area constitutes a small 
percentage of that occurring within the project area (0.85-8.27% per vegetation group). 

These percentages do not take into account the extent of these vegetation groups outside 
the project area, thus the proposed disturbance to the vegetation is not expected to 
significantly reduce the extent of any of the vegetation groups located in the project area. 

The disturbance of vegetation required for seismic line preparation is not anticipated to 
result in a significant loss of vegetation.  Thus, fragmentation of vegetation is not 
expected.  In addition, the disturbed areas will regenerate readily following completion of 
the survey due to the nature of the disturbance as being rolling rather than clearing.   

Latent are currently seeking receiver line preparation equipment with a reduced width to 
minimise the impacts to vegetation. 

Latent are committed to avoid roadside remnant vegetation where possible (consulting 
with DEC and the shire in areas where this is not possible).  Minimising disturbance to 
road reserves will also aid in reducing unauthorized third party access to seismic lines and 
to ensuring rehabilitation/revegetation criteria are achieved. 

Dense vegetation, stands of trees and other areas of significant vegetation will be avoided 
as much as possible when designing the location of the seismic lines.  Seismic line design 
is flexible.  The ultimate plan is to reduce disturbance to vegetation as much as 
practicable.  
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Based on the results of the survey, line preparation methods have been developed to 
reduce the impact on vegetation (Table 10 and Figure 16). 

 

Table 9 – Percentage area of each vegetation group located in the project area to be 
disturbed by the proposed seismic survey 

VEGETATION 
GROUP 

% AREA TO BE DISTURBED 
BY PROPOSED SEISMIC 

SURVEY 

K1 1.35 

K2 1.65 

K3 1.50 

K4 1.58 

S1 3.10 

WK1 4.03 

WK2 1.70 

W1 1.20 

W3 0.05 

W4 8.27 

W2 6.33 

W5 1.43 

W6 1.18 

KD1 1.60 

BK1 1.38 

BW1 0.98 

WD1 1.14 

WD2 1.80 

WD3 0.51 

WD4 0.33 

 
Vegetation management strategies to be implemented by Latent during seismic line 
preparation will include: 

 A field herbarium for the area has been developed that includes species of 
conservation significance.  Botanists who will be walking the lines immediately 
prior to rolling will be familiar with the species to the extent that if the survey should 
take place out of flowering season, they will be able to identify species.  

 Avoiding disturbance to all large Eucalyptus species (>3m), particularly in the 

Eucalyptus accedens woodland during seismic line preparation. 

 Overhanging branches will be trimmed rather than removing whole trees or 

shrubs.  Branch trimming will be undertaken using chainsaws or handsaws and not 

excavators. 

 Dense vegetation stands (particularly in WD4) will be avoided and seismic lines 

realigned to avoid disturbance. 

 Slow growing species (such as Woody Pear) will be avoided where possible during 

seismic line preparation.  
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 All personnel will undertake an induction course that will outline the significance of 

vegetation in the project area and the management measures put in place to 

ensure its protection outside the disturbance area. 

 Existing tracks will be used for access and for seismic lines as far as practicable to 

minimise disturbance to native vegetation. 

 

A Line Preparation Management Plan has been prepared and included in the EMP 

(Appendix 3) attached to this PER. 

In summary Latent will minimise potential impacts to vegetation by: 

Avoid Realignment of seismic lines to avoid environmentally sensitive 

areas and significant habitat. 

 Avoid clearing of vegetation by use of line rolling. 

 Avoid disturbance to large Eucalyptus species (>3m). 

 Avoid all disturbance to vegetation alongside Marchagee Track and 

Coalara Road. 

 The dense community of Woody Pear in the southeast corner of the 

seismic survey area will be avoided. 

 
Minimise Design of seismic lines incorporating vegetation community maps to 

minimise impact to significant habitat (i.e. in accordance with Table 
11). 

 Use of line rolling to minimise the impacts to vegetation by keeping 

soil and seed stock intact. 

 Realignment of lines to avoid dense vegetation. 

 Use of smaller equipment for receiver line preparation of a reduced 

width. 

 When safe and practical to do so, hand carrying of receiver line 
cables in areas of dense vegetation to minimise the disturbance 
required. 

 Use of existing tracks to minimise disturbance. 

  

Rectify   Rehabilitation of the lines upon completion of the seismic survey. 

 

Reduce Ongoing monitoring and auditing of rehabilitated lines for a 

minimum of three years. 
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Figure 16 - Vegetation Areas to be Avoided or Hand Cut 
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Table 10 - Recommended line preparation methods 

Vegetation Community Sensitivity to disturbance Line preparation method 

K – Kwongan  K1 Potential for weed ingress especially near 
agricultural land. 

Drive directly over material, use same wheel tracks each 
pass where possible.  

Keep machinery weed free. 

Avoid larger trees. 

 K2 Potential for weed ingress especially near 
agricultural land. 

Drive directly over material use same wheel tracks each 
pass where possible. 

Keep machinery weed free 

Avoid larger trees. 

 K3 Potential for weed ingress especially near 
agricultural land. 

Keep machinery weed free. 

Avoid larger trees. 

S - Shrubland  S1 Potential for weed ingress. 

Acacia blakelyi areas are approaching 
senescence and will regenerate after disturbance 
or fire. 

Keep machines weed free. 

WK – 
Woodland 
with kwongan 
understorey 

 WK1 Subject to weed invasion near agricultural land.  

Eucalyptus species located in this system will 
resprout from the lignotuber if rolled. 

Keep machinery weed free. 

Avoid larger trees. 

 WK2 Potential for weed ingress especially near 
agricultural land.  

Eucalyptus gittinsii will resprout after damage 
Eucalyptus accedens will not. 

Keep machinery weed free. 

Avoid larger Eucalyptus accedens (>3m).  

W - Woodland  W1 Potential for weed ingress. 

These areas are the most prone to weed invasion- 
low groundcover. Eucalyptus accedens will not 
resprout from stump if damaged. Compaction 
when wet in clay. Bogging of heavy machinery 
when extremely wet. 

Location of lines to avoid disturbance to Eucalyptus 
accedens.  

Keep machinery weed free. 

 

 W2 Potential for weed ingress. 

Except for Eucalyptus gittinsii most of these taller 
species will not regenerate from root sucker. 

Rehabilitation will need to be from seed for taller species 

Keep machinery weed free. 
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 W3 Potential for weed ingress.  

Eucalyptus todtiana is lignotuberous but is slow 
growing. 

Avoid larger Eucalyptus species (>3m). 

 W4 Potential for weed ingress.   

Extremely dense Xylomelum will not regenerate 
from roots.  

May be too dense to work machinery through – identify 
areas of lower density vegetation for line preparation. 

Keep machinery weed free. 

 W5 Potential for weed ingress. 

Both Eucalyptus species very slow to regenerate - 
Eucalyptus drummondii not lignotuberous. 

Avoid all larger Eucalyptus species (>3m). 

Keep machinery weed free. 

  W6 These areas are the most prone to weed invasion- 
low groundcover. Eucalyptus accedens will not 
resprout from stump if damaged. Compaction 
when wet in clay. Bogging of heavy machinery 
when extremely wet. 

Locate lines to avoid disturbance to Eucalyptus 
accedens (>3m).  

Keep machinery weed free. 

Avoid disturbance to Macrozamia species – very slow to 
regenerate. 

D - Disturbed  KD1 All young vigorous growth. Weeds present. Keep machinery weed free. Ensure machinery cleaned 
down when leaving this area and going into native 
vegetation. 

 BK1 Burnt kwongan – potential weed ingress from 
road. 

Keep machinery weed free. 

 BW1 Potential for weed ingress.  Keep machinery weed free.  

 WD1 Large amount of weeds may be spread out from 
this area. 

 Can be winter wet and subject to bogging and 
compaction. No new growth owing to weed 
invasion.  

Avoid all larger Eucalyptus species (>3m). 

Avoid if possible. 

Weed load will need attention if machinery passes 
through these areas. Clay will attach weed seeds to 
machinery. 

 WD2 No understorey to damage.  

Eucalyptus drummondii is slow to regenerate. 

Potential for weed ingress. 

Avoid Eucalyptus drummondii (>3m).  

Ensure machinery cleaned down when leaving this area 
and going into native vegetation. 

 

 WD3 Moderately dense and not lignotouberuos.  

Regeneration slow and is hindered by livestock 

Potential for weed ingress. 

May be necessary to avoid. 

Ensure machinery cleaned down when leaving this area 
and going into native vegetation. 



Latent Petroleum Limited Warro Gasfield 3D Seismic Survey PER 

 75 

 WD4 Eucalyptus todtiana slow to regenerate. 

Eucalyptus gittinsii very lignotuberous.  

Potential for weed ingress. 

Avoid disturbance to Eucalyptus todtiana.  

Ensure machinery cleaned down when leaving this area 
and going into native vegetation. 
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5.2.2 Flora 

Aim 

Latent aims to minimise the potential impact on DRF or Priority flora in seismic line 
preparation and protect DRF within the provisions of the Wildlife Conservation Act 1950. 
 
Potential Impact 

The potential impact on flora due to the seismic survey is the loss of significant flora. 
 
Impact Assessment and Management 

The management strategies identified in Section 5.2.1 will be applied in reducing potential 
impacts on flora species. 

Flora of Conservation Significance 

No DRF are expected to be impacted by the project as none have been identified to date.  
Using known information about the preferred habitat of DRF from DEC and Mr Don 
Williams, the potential for DRF occurrence is considered low as the survey area does not 
support preferred soil type and habitat.   

The only exception is the DRF species Eucalyptus rhodantha var. rhodantha. Targeted 
assessments in suitable habitat did not record this species (which is highly visible).  
However, to ensure none are impacted, a suitably qualified botanist will walk the seismic 
lines prior to line preparation in areas of Kwongan vegetation to confirm the absence of 
this species and provide advice on realignment of lines to avoid populations of Priority 
flora wherever practicable. 

Seventeen species of Priority flora species were recorded during the survey and an 
estimate of the percentage of these Priority flora populations in the project area to be 
impacted is presented in Table 11.  These were calculated using Priority flora density and 
frequency data (collected during the survey) to generate an estimate of the likely number 
of plants per hectare in each vegetation group.   

Based on DEC records, none of these Priority flora species are restricted to the project 
area.   

The removal of 1.25-5.15% of the estimated population of this species in the project area 
will not impact the conservation significance of any of the Priority flora species recorded in 
the project area (Don Williams & Son and KLA, 2009).  This percentage does not take into 
account the populations found outside the project area. 

Slow Growing Species 

Macrozamia fraseri located in vegetation group W6 on Lot 10325 will not be disturbed by 
the proposed seismic survey.  Seismic lines will be realigned to avoid disturbance to the 
species. 

Xanthorrhoea preissii was restricted to vegetation group K1 on the western boundary of 
the project area (Proposed Big Soak Plain Conservation Park).  These were only one 
metre in height and where they can not be avoided, can be easily rolled without 
destruction of the plant. 
 

Additional management measures to be utilised to reduce potential impacts on flora are: 

 No disturbance will occur to the highly diverse areas along the Marchagee 
Track or Coalara Road. 
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 Disturbance to any DRF (in the event they are identified prior to line 
preparation) will be avoided and a buffer of at least 50 m maintained around 
these locations.  

 Dense populations of Priority flora within 30 m of seismic activity identified 
during the Priority flora search will be flagged (and GPS recorded) to ensure no 
inadvertent disturbance. 

 All personnel will undertake an induction course on the significance of DRF 
and Priority flora of the project area and the management measures put in 
place to ensure their protection. 

The Management Plan mentioned in 5.2.1 has included issues associated with flora 
protection and management. 

Table 11 - Estimate of % of Priority flora population in project area to be impacted 

SPECIES 

ESTIMATE OF % PRIORITY FLORA 
POPULATION IN PROJECT AREA TO 

BE IMPACTED 

Acacia carens (P2) 1.38 

Baeckea sp. Bunney Road (S Patrick 4059) 
(P2) 1.21 

Allocasuarina ramosissima (P3) 2.65 

Baeckea sp. Perth Region (RJ Cranfield 444) 
(P3) 1.41 

Banksia chamaephyton (P4) 1.5 

Banksia cypholoba (P3) 1.5 

Banksia fraseri var cerebra (P3) 1.69 

Banksia platycarpa (P4) 2.09 

Banksia pteridifolia subsp.vernalis (P3) 1.58 

Banksia sclerophylla (P4) 1.36 

Banksia splendida subsp. macrocarpa (P3) 1.36 

Beyeria ?gardneri (P3) 5.15 

Desmocladus elongatus (P3) 1.65 

Hensmania stoniella (P3) 3.73 

Hibbertia aff. Helianthemoides (P3) 1.37 

Isopogon drummondii (P3) 2.92 

Jacksonia carduacea (P3) 1.35 

Petrophile chrysantha subsp.Watheroo (P3)  1.45 

Melaleuca ?clavifolia (P3) 2.87 

Phlebocarya pilosissima subs pilosissima (P3) 1.5 

Synaphea aephynsa (P3) 0.07 

Verticordia insignis subsp eomagis (P3)   1.25 
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5.2.3 Weed species 

Aim 

Latent aims to prevent the introduction and spread of weed species within the project 
area. 
 
Potential Impact 

There is a risk of weed introduction as a result of line rolling activities, machinery and 
vehicle movements.  
 
Impact Assessment & Management 

A large number of agricultural and weed species occur in the agricultural land. 
 
Cape weed (Arctotheca calendula), Brome grass (Bromus alopercuroides), Erodium 
botrys and Barley grass (Hordeum leporinum) were recorded in the Watheroo National 
Park at 384045E 662368N.  These species are believed to have been introduced by 
goats.  This area will be avoided to prevent further spread of these species. 
 
Localised insignificant patches of Erodium species were recorded within areas of native 
vegetation and in areas of rabbit activity.  These areas are small and isolated and are not 
considered to become invasive or spread further. 
 
The potential for weed generation on the seismic lines will be managed by ensuring 
minimum disturbance to the soil surface and stringent application of the clean-down 
protocol.  Potential locations for clean down stations are presented in Figure 17.  
Implementation of a vehicle hygiene protocol will be reinforced and monitored during daily 
environmental inspections.  Soil disturbance will be minimised by keeping seismic line 
traffic to a minimum during the survey and ensuring line closure occurs within a month of 
the completion of survey activities. 
  
If post-survey rehabilitation monitoring indicates that weeds have been introduced or 
spread as a result of the seismic survey, Latent will undertake an active weed eradication 
programme.  If new weeds are identified on seismic lines in the Parks, weed eradication 
program development will be undertaken in liaison with the DEC.  If the weeds occur on 
freehold land, the program will be developed with the landholder. 
 
Regular inspections will be made at the project site to ensure weed species do not 
establish. The Wildflower Society of WA recommends an absolute minimum of 3 years for 
weed monitoring across conservation estates and Latent will undertake monitoring in 
accordance with this recommendation.  

Latent recognises that disturbed areas are highly susceptible to weed invasion, 
particularly at road verges and into areas of native vegetation, and as such, will implement 
the following management measures: 

 Ensure vehicles that access the project site are free from soil and vegetation 
propagules prior to arrival. 

 Application of hygiene measures such as vehicle blowdown prior to accessing the 
project site. 

 Care will be taken to ensure that soil and seed material is not moved from an 
agricultural area to an area of native vegetation that is considered weed free.  

 Clean down will be conducted using compressed air/brush down with suitable 
safety considerations. 

 Vehicles and machinery will be confined to the seismic area to avoid being 
contaminated with seeds from agricultural areas. 
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 Particular care should be taken with Eragrostis curvula (Love Grass), as this 
species has small fine seeds that could potentially move into areas of native 
vegetation. 

 Avoid the infestation of Cape weed in WD1 in the Watheroo National Park during 
line preparation activities as the potential for spread of this extensive weed 
population is considered to be high due to the clay nature of the soils in these 
areas which, with seed, will adhere to machinery and equipment tyres.  

 Restriction of vehicular access to designated tracks. 

 Eradication of weeds where necessary following approved control mechanisms. 

 All staff will be advised of potential weed species during the induction process and 
advised to report any incidence of weed establishment. 

A Weed Management Plan has been prepared and is included in the EMP (EMP attached 
as Appendix 3 to this PER. 

In summary Latent will minimise the potential for weed establishment by: 

Avoid   Avoid areas where known weed infestations occur. 
 
Minimise Ensuring all vehicles and equipment are clean prior to arriving at 
 site. 
 Clean down of equipment between weed-free and weed-prone 

areas. 
 Use of existing tracks where practicable to reduce the potential for 

weed spread. 
 
Rectify Eradication of any weed infestations in liaison with the DEC, 

Department of Agriculture & Food and landowners. 
 
Reduce Ongoing monitoring and auditing of rehabilitated seismic lines for a 

minimum of three years. 
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Figure 17 - Location of potential clean down stations to be utilised during the survey
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5.2.4 Dieback (Phytophthora species) and other associated soil pathogens 

Aim 

Latent aims to prevent the introduction and spread of dieback within the project area. 
 
No dieback infested sites have been identified to date within the seismic survey area. 
 
Potential Impact 

Dieback introduction and spread as a result of line rolling activities, machinery and vehicle 
movements.  
 
Impact Assessment and Management 

The most important means of limiting the impact of Phytophthora species is through direct 
management action to reduce the incidence of personnel carrying or transporting it into 
the uninfected project area. 
 
Evidence of dieback warranting further investigation (i.e. soil and tissue sampling) was not 
identified during the survey.    Evidence of poor health of Banksia prionotes was recorded 
at two sites in the Watheroo National Park (located at 3817598E 6664658N and 383170E 
6656978N).  However, as the remaining Proteaceous species at these sites were 
observed to be healthy, the poor health was attributed to moisture stress resulting from 
low rainfall years in 2006-2007 (Don Williams & Son and KLA, 2009). 
 
Prior to arriving at site and accessing remnant vegetation and the Parks, all vehicles and 
equipment will be cleaned to ensure no soil or plant matter is transported from an outside 
area.  The location of the clean down stations (to be utilised for both weed and dieback 
hygiene) are presented in Figure 17. 
 
To reduce the risk of introducing dieback into the project area: 

 All employees will be informed of Phytophthora species hygiene management prior 
to commencing work on the seismic survey as part of the environmental induction 
programme. 

 Hygiene management will be implemented to prevent Phytophthora species 
introduction to the project area, and especially into the Parks.  This includes the 
designation of specific clean down areas. 

 All vehicles and equipment entering the sites will follow clean down procedures. 

 Vehicles will remain within the cleared seismic lines and on designated access 
roads and tracks. 

 The survey will be restricted to dry weather soil conditions (i.e. when soil does not 
adhere to vehicles, equipment, shoes, etc). 

 Where receiver lines are hand carried, personnel will inspect and clean clothing 
and footwear. 

A Dieback Management Plan has been prepared and included in the EMP attached as 
Appendix 3 to this PER. 
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5.3 FAUNA 

Aim 

Latent aims to protect all fauna species occurring in the project area. 
 
Potential Impact 

Rolling vegetation for seismic lines has the potential to reduce fauna habitat. 

Management 

Latent‟s management strategies to reduce the impact of the seismic survey on native 
fauna generally includes: 

 Avoidance of significant fauna habitat during line design. 

 Minimising disturbance to fauna habitat by rolling of vegetation during line 
preparation. 

 Minimise the effects of fauna displacement. 

 Avoidance of native fauna by seismic crew during line preparation and survey 
work. 

 Collection and reporting of any injured fauna to DEC Jurien. 

 Rolling of seismic lines to allow regeneration of vegetation. 

The habitats present within the proposed seismic survey area are not limited to the region.  
The seismic survey area does not contain any unique, restricted, or fauna specific habitat 
types such as wetlands or dune systems.  The survey will not result in the reduction of 
suitable habitat for fauna. 

Species listed under the 1999 for the region include Carnaby‟s Cockatoo 
Calyptorhyunchus latirostris, White-bellied Sea-Eagle Haliaeetus leucogaster, Rainbow 
Bee-eater Merops ornatus, Great Egret Ardea alba, Cattle Egret Ardea ibis and Fork-
tailed Swift Apus pacificus. 

 Carnaby‟s Cockatoo preferentially breed in hollows of Salmon Gum Eucalyptus 
salmonophloia or Wandoo Eucalyptus wandoo, and forage in shrubland or kwongan 
heath.  Much of the vegetation within the seismic survey area provides preferred 
foraging habitat and some stands of E. accedens support few, sparsely-dispersed, 
mature trees with hollows sufficiently large enough to accommodate a Carnaby‟s 
breeding event.  Carnaby‟s Cockatoo have been sighted in and adjacent to the 
seismic survey area. 

Cockatoo specialists Ron Johnstone and Tony Kirkby from the Western Australian 
Museum conducted the first of two targeted Carnaby‟s Cockatoo surveys including 
all areas outside of WNP and an original seismic area within the Park.  Dr Vi Saffer 
(KLA) conducted the second inspection of all areas within the extended seismic area 
within the Park. 

Latent‟s management strategies to reduce potential impacts on Carnaby‟s Cockatoo 
include: 

o Realignment of seismic lines around E. accedens trees with hollows potentially 
large enough to accommodate a Carnaby‟s Cockatoo breeding event. 

o If possible, plan disturbance between March and July outside of the breeding 
season. 
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o Walk all seismic line areas containing E. ascendens trees immediately prior to 
disturbance so that seismic lines can be realigned to avoid large trees with 
hollows potentially large enough to accommodate a Carnaby‟s breeding event. 

Although significant impacts to this species and its habitat are not anticipated, 
referral to the Commonwealth Department of Environment and Water under the 
EPBC Act 1999 is being undertaken. 

 The White Bellied Sea-Eagle Haliaeetus leucogaster is listed as a Migratory 
Terrestrial species under EPBC Act 1999 and is a common sight in coastal and near 
coastal areas.  The Sea-eagle nests in coastal cliffs or trees near the coast and 
feeds mainly off aquatic animals.  Given the distance to the coast, the White-bellied 
Sea-eagle may be seen in flight in the area, but is not likely to utilise the habitat. 

 The Rainbow Bee-eater Merops ornatus is listed as a Migratory species under the 
EPBC Act 1999.  This species is distributed across much of mainland Australia, and 
is a common summer migrant to southern Australia.  They range from scarce to 
common across their range depending on suitable habitat and breeding grounds.  
The Rainbow Bee-eater requires open areas with loamy soft soils soft enough for 
nest tunneling yet firm enough to support the tunnel.  The sandplains of the survey 
area are not likely to provide suitable breeding habitat for this species.  However, it 
would not be unexpected for the Rainbow Bee-eater to use this area within its 
migratory path. 

 The Great Egret Ardea alba is listed as a Migratory Wetland Species under the 
EPBC Act 1999.  The Great Egret‟s distribution extends across the greater part of 
the State but not the arid interior south of Lake Gregory in the Kimberley and east of 
Lake Nabberu in the Murchison.  It is common to very common in well-watered 
Kimberley flatlands and scarce to moderately common elsewhere.  Preferred habitat 
includes shallow freshwaters and shallow saltwaters, and rarely dry pastures.  Given 
the preferred habitat of this species, it is not likely to occur within the seismic survey 
area. 

 

 The Cattle Egret Ardea ibis is listed as a Migratory Wetland Species under the 
EPBC Act 1999.  It is a casual inhabitant in the better-watered parts of Western 
Australia. The Cattle Egret inhabits short grass, especially damp pastures, and 
wetlands.  It is usually seen in the company of cattle, and occasionally in the 
company of other livestock.  Given the preferred habitat and behaviour of this 
species, it is not likely to occur within the seismic survey area. 

 

 The Fork-tailed Swift Apus pacificus is listed as a Migratory Marine species under 
EPBC Act 1999.  It is also listed in the CAMBA, JAMBA and ROKAMBA 
agreements.  The Fork-tailed Swift breeds in northeast and mid-east Asia and 
winters in south New Guinea and Australia.  It is a visitor to most parts of Western 
Australia beginning to arrive in the Kimberley in late September, the Pilbara and 
Eucla in November and in the southwest in mid-December.  It leaves in late April.  
While it is common in the Kimberley, it is uncommon near the northwest, west and 
southeast coasts and rare or scare elsewhere.  Fork-tailed Swifts build their nests 
on cliffs, and also under the eaves of buildings and other such infrastructures along 
coast lines.  Given the ecology of this species, the survey area does not provide 
suitable habitat.  However, the swift may include the area within its migratory path. 
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The Threatened and Priority Fauna Database held by DEC lists three Schedule 1 species 
under the Wildlife Conservation Act 1950 including the Malleefowl Leipoa ocellata, 
Carnaby‟s Cockatoo Calyptorhyunchus latirostris and White-tailed Black Cockatoo 
Calyptorhyunchus sp.  The DEC Priority species list includes one Priority one taxa 
(Daphnia jollyi) and four Priority four taxa (Western Brush Wallaby Macropus Irma, Grey 
Falcon Falco hypoleucos, Australian Bustard Ardeotis australis and White-browed Babbler 
Pomatostomus superciliosus.  While not included in the results of database searches for 
the area, the Woma Aspidites ramsayi and Carpet Python Morelia spilota subsp.imbricata 
have both been collected in the area and vouchered at the Western Australian Museum.  
Both species are classified as Schedule 1 species under the WCA 1950.   

 The Malleefowl Leipoa ocellata is listed as Schedule 1: Rare and likely to become 
extinct under the Wildlife Conservation Act 1950.  The Malleefowl was once broadly 
distributed across the southern half of the Australian continent, but has undergone 
significant range reduction and now occupy semi-arid regions of southern Australia 
where mallee eucalypts form the dominant vegetation.  It has a large home range in 
woodlands or shrublands that have a deep layer of leaf litter which is used in 
building nesting mounds.  While the last official recording of the Malleefowl was in 
1981, approximately 30 km north of the survey area, there have been recent (2007 – 
2009) sightings as close as 1.5 km east of the survey boundary.  A targeted survey 
for evidence of Malleefowl was undertaken in August 2009 with no sign of birds, 
mounds, tracks or feathers.  

Latent‟s management strategies to reduce potential impacts on the Malleefowl 
include: 

 All areas of preferred Malleefowl habitat to be disturbed are to be walked 
immediately prior to disturbance to identify active Malleefowl mounds. 

 If any active mounds are identified, seismic lines are to be realigned so that the 
mound and a 50 m buffer are not disturbed. 

 Carnaby‟s Cockatoo Calyptorhyunchus latirostris is listed as a Schedule 1: Rare and 
likely to become extinct species under the Wildlife Conservation Act 1950.  As this 
species is also listed under the EPBC Act 1999, the potential impacts and 
management have been addressed above. 

 White-tailed Black-Cockatoo Calyptorhynchus sp. is listed as Schedule 1: Rare and 
likely to become extinct species under the Wildlife Conservation Act 1950.  The 
database suggests that these records pertain to either Baudin‟s Cockatoo or 
Carnaby‟s Cockatoo.  As the range of Baudin‟s Cockatoo does not extend to the 
area of the seismic survey, the Calyptorhynchus sp. must refer to Carnaby‟s 
Cockatoo which has been addressed.  

 Daphnia are small, aquatic mostly freshwater crustaceans, also known as water 
fleas.  The lifespan of a Daphnia does not exceed one year and is largely 
temperature dependent.  While Daphnia can reproduce parthenogenetically, 
fertilised eggs, also known as winter eggs, are produced and are provided with an 
extra shell layer, or ephippium, which preserves and protects the eggs from harsh 
environmental conditions until more favourable conditions allow the reproductive 
cycle to start again.  Daphnia jollyi is classified as a Priority Four species on DEC 
Threatened and Priority Fauna database.  It is known from four rock pools in 
Western Australia, one of which is located within the Watheroo National Park.  The 
area proposed for the seismic survey does not include granite outcrops or granite 
pools, and therefore does not provide suitable habitat for this species. 
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 Western Brush Wallaby Macropus Irma is listed as a Priority Four species on the 
DEC Threatened and Priority Fauna database. It is locally common in dry, 
sclerophyll forest and woodland, but is also found in some mallee areas, with a 
grassy understorey and thickets of shrubs.  The Western Brush Wallaby was last 
recorded in the area in 1979 in the Watheroo National Park.  While Ric Howe, Senior 
Curator of the Western Australian Museum suggests that the Western Brush 
Wallaby may still occur in the area, local naturalist, Don Williams, reports that while 
they were in the area 20 years ago, he has not seen any since that time.  None were 
seen and no evidence of their presence was observed during the reconnaissance 
surveys. 

 The Grey Falcon Falco hypoleucos is classified as a Priority Four species on the 
DEC Threatened and Priority Fauna database.  It is a resident and nomadic visitor 
to inland parts of all mainland Australia, usually restricted to shrubland, grassland 
and wooded watercourses of arid and semi-arid regions.  The Grey Falcon also 
occurs near wetlands where surface water attracts prey.  Major prey of this species 
includes birds, especially parrots and pigeons, as well as reptiles and mammals.  
The Grey Falcon was last recorded at Watheroo National Park in 1994.  Given this 
dated sighting and the absence of surface water and wetlands in the survey area, it 
is not likely to utilise the seismic survey area. 

 The Australian Bustard Ardeotis australia is listed as a Priority Four species on the 
DEC Threatened and Priority Fauna database.  The Bustard occurs over much of 
Western Australia, with the exception of the more heavily wooded southern portion 
of the State.  Its wider distribution includes eastern Australia and New Guinea. 

The DEC Threatened and Priority Fauna Database list two sightings, one in 1979 in 
the Boothendarra/Badgingarra area and one in 1985 in the Badgingarra area, 
approximately 40 km south-east of the survey area.  While no official recording of 
this bird has been made in the local area for ~25 years, two birds were seen within 
the survey area in September 2008 by local naturalist Don Williams and a further 
sighting of one bird within the survey area in February 2009 by KLA staff.  However, 
given this species‟ range and mobility, the Bustard is likely to avoid disturbance and 
move to less disturbed areas. 

 The White-browed Babbler Pomatostomus superciliosis ashby is listed as a Priority 
Four species on the DEC Threatened and Priority Fauna database.  This Babbler is 
endemic to mainland Australia and occurs mainly in the arid and semi-arid zones 
south of the Tropic of Capricorn.  Scattered populations are found in outback 
Northern Territory and Western Australia, particularly in the south-western corner of 
Western Australia.  The Babbler is recorded on the DEC Threatened and Priority 
Fauna Database as a day sighting in 1962 at Namban Nature Reserve ~100 km 
south-west of the survey area.  Given the temporal and spatial distance from this 
sighting, it is not likely that the Babbler occurs in the survey area. 

 The Woma Aspidites ramsayi is listed as a Schedule 1: Rare and likely to become 
extinct species under the Wildlife Conservation Act 1950.  This species is known 
from four disjunct populations. A southwestern population, isolated populations on 
Peron Peninsula, an arid northwestern population and a Central Australian 
population.  The Woma, also colloquially known as Ramsay‟s Python, grows up to 
2.7 m long, although the average length is 1.5 m, and it is particularly placid.  During 
the day the Woma shelters in hollow logs, old burrows or warrens or thick 
vegetation.  It usually emerges at night to search for food, which includes reptiles 
including lizards or snakes, in addition to snakes, small mammals and birds.   



Latent Petroleum Limited Warro Gasfield 3D Seismic Survey PER 

 88 

Specific DEC and WAM database searches for this species show seven records 
located between 17 and 40 km from the project area.  The closest record is located 
17 km southwest of the closest boundary of the project area and 7 km northeast of 
Badgingarra.  A targeted survey was undertaken for the Woma.  No species or 
evidence of this python were seen.  David Pearson of DEC, reported that having 
spent many nights over the years looking for Womas in the Watheroo area, no 
sightings or evidence of their presence have been made.  He also reported that 
despite the use of a 5 m long burrow camera, he was rarely able to penetrate all the 
narrow and turning passages of deep complex rabbit warrens to find telemetered 
snakes.  Therefore, even if Woma are present in the area, locating them may be 
highly unlikely. 

Latent‟s management strategies to reduce potential impacts on the Woma include: 

 All areas to be disturbed that comprise potential Python habitat will be walked 
immediately prior to disturbance to identify habitat logs with hollows sufficiently 
large enough (>30 cm diameter) to accommodate a Woma, and rabbit warrens. 

 If any such logs are found, seismic lines will be realigned to avoid the logs. 

 If any warrens are found, seismic lines will be realigned so that the warrens, 
including a 20 m buffer, are not disturbed. 

 Carpet Python Morelia spilota subsp. imbricata is listed as a Schedule 1: Rare and 
likely to become extinct species under the Wildlife Conservation Act 1950.  The 
Carpet Python is found across the south-west of Western Australia, north to 
Geraldton and Yalgoo and east to Kalgoorlie, Fraser Range and Eyre.  It is one of 
the larger pythons measuring up to 2 to 3 m long.  It is described as semi-arboreal 
and largely nocturnal, climbing trees and shrubs to bask in the sun during the day.  
Carpet Pythons feed on small mammals and birds, and are also known to take small 
lizards and the occasional frog.   

Two recent records for the Carpet Python (Morelia spilota subsp. imbricata) have 
been recorded: one approximately 50 km southwest of the seismic area and the 
second approximately 17.5 km southwest of the area.  However, this sighting occurs 
on the very same coordinates as a Woma sighting, and is therefore questionable.  
David Pearson (DEC) suggests that Carpet Pythons tend not to shelter in logs 
during winter as they fall to very low temperatures, but preferentially ascend trees 
and use hollow branches where they can bask when the sun is out.  A targeted 
survey was undertaken for the Carpet Python.  Within the survey area, very few 
habitat logs were recorded and of these none had hollows deemed sufficiently large 
enough for Carpet Pythons.  No species or evidence of this python were seen. 
Latent‟s management strategies to reduce potential impacts on the Carpet Python 
include: 

 All areas to be disturbed that comprise potential Python habitat will be walked 
immediately prior to disturbance to identify habitat logs with hollows sufficiently 
large enough (>30 cm diameter) to accommodate a Carpet Python. 

 If any such logs are found, seismic lines will be realigned to avoid the logs. 

Given the information and management strategies outline above, the conservation status 
of all of these species are unlikely to be altered by the disturbance associated with the 
proposed seismic survey. 
 
While DEC suggested that the Western Ground Parrot Pezoporus wallicus may be in the 
area, John Dell of EPASU and Ron Johnstone of WAM reported that the distribution of 
this bird is not likely to extend to the seismic survey area and will, therefore, not be 
addressed further. 
 

In summary Latent will reduce the impact on native fauna by: 
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Avoid   Avoid significant fauna habitat. 

Realignment of seismic lines that avoids trees with hollows 
sufficiently large enough to accommodate a breeding event by 
Carnaby‟s Cockatoo. 

Realignment of seismic lines that avoids active Malleefowl mounds. 

Realignment of seismic lines that avoids habitat logs with hollows 
sufficiently large enough (>30 cm diameter) to accommodate Woma 
or Carpet Pythons and rabbit warrens. 

Realignment of seismic lines that avoid rabbit warrens. 

 
Minimise Rolling of vegetation thus minimising impact to fauna 

habitat. 

Undertaking the seismic survey between March and July to avoid 
Carnaby‟s Cockatoo breeding season. 

Realignment of seismic lines to avoid active Malleefowl mounds, 
including a 50 m buffer. 

 
Rectify Rehabilitation of seismic lines that have not regenerated to the 

required standard within three years of completion of the survey. 
 
Reduce Ongoing monitoring and auditing of rehabilitated lines for a 

minimum of three years. 
 
Management Plans for species of conservation significance are included in the EMP 
attached to this PER as Appendix 3. 

5.4 WATHEROO NATIONAL PARK AND THE PROPOSED BIG SOAK PLAIN 
CONSERVATION PARK 

Aim 

Latent aims to maintain the environmental values of WNP and BSPCP and minimise the 
impacts of the seismic activities on sensitive areas, threatened flora and fauna in the 
Parks. 
 
Potential Impact 

Introduction of weeds, disease and increased third party access. 

Management 

Latent‟s management strategies to reduce potential impacts on Parks include: 

 Preparation of receiver lines by narrow width all terrain vehicle to roll vegetation or 
by hand cutting in dense stands of native vegetation thus reducing the width of 
disturbance. 

 Receiver geophones will be transported on foot, on quad bikes or other suitable 
light vehicle in the Parks to minimise disturbance. 

 Realignment of lines to avoid any threatened flora or significant habitat. 

There is no dedicated management plan for the Watheroo National Park as is available for 
the nearby Coomallo Nature Reserve (30 km to the west).  Latent propose to assist DEC 
in funding the production of a management plan for the park to ensure its environmental 
values are maintained. 

The seismic survey will affect 0.2% (89.7 ha) of the total area or 1.44% impacted within 
the seismic survey area of the WNP and 0.12% (30 ha) of the total area or 1.85% 
impacted within the seismic survey area of the BSPCP.  
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5.5 FIRE 

Aim 

Latent aims to operate so that the risk of fire caused by seismic operations is negligible. 

Minimisation of Potential Impact 

There is a potential risk, albeit a low risk, of a fire outbreak due to vehicular movements 
along seismic source lines. 
 
Management 
 
Each vehicle involved in the proposed seismic survey will carry a back-pack water spray, 
a rake and a 2 kg fire extinguisher, providing an immediate fire response in the work area.  
In addition, a dedicated fire tender will be present during the seismic drilling in the unlikely 
event of a fire. 
 
Latent‟s induction will include fire education for all crew members.  Latent intend to include 
detailed information on fire management in the inductions that every member of the 
seismic crew will be required to attend.  Fire awareness will be reinforced in staff 
meetings, which will also communicate any total machinery bans applicable. 
 
Liaisin will also be undertaken with the DEC and the local Fire Ranger. 
 
A draft Fire Management Plan has been developed by Terrex Seismic and is attached to 
this PER as Appendix 4. 

5.6 NOISE 

Aim 

Latent aims to ensure that noise generated by the project has no adverse impacts on local 
residents or communities. 
 
Potential Impact 

The noise created by vibroseis trucks is a potential source of noise causing disturbance to 
local residents of the three privately owned properties on which the seismic survey will be 
conducted.  The noise and vibrations also has the potential to disturb resident fauna. 

Management 

Ambient noise levels near the vibroseis vehicles will be approximately <75dBA at 7 m with 
noise suppression panels in place.  This assumes standard engine activity at 2,100 rpm 
and hydraulic system pressure at 207 bar (3,000 psi).  This noise level is comparable to 
that of a household vacuum cleaner.  
 
The only expected noise from the seismic vibroseis vehicles will be engine noise.  
 
All seismic operations will comply with the regulations under the Environmental Protection 
Act (Noise) Regulations 1997. 
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5.7 FREEHOLD LAND 

Aim 

Latent aims to ensure that the seismic survey does not impact the surrounding 
landholders or farmland. 
 

Potential Impact 

Gates left open.  

Interference with cropping. 

Damage to property and paddocks. 

Reduction in native vegetation. 

Management 

Latent have, and will continue to undertake extensive landowner consultation to manage 
any potential impacts to the landholders. 
 
The seismic crew will be notified during the induction process of the importance of gate 
and fence management to ensure all stock are contained within the correct paddock. 

5.8 THIRD PARTY ACCESS 

Aim 

Latent aims to ensure that the seismic survey does not increase third party access to the 
Watheroo National Park, remnant vegetation and freehold land. 
 
Potential Impact 

Introduction or dispersal of weeds. 

Increased fire risk. 

Disturbance to threatened flora. 

Disturbance to fauna and fauna habitat. 

Damage to property and paddocks. 

Land degradation. 

Poor regeneration of vegetation on the seismic lines. 

Encouragement for third party access. 

Management 

Latent‟s management strategies to reduce the potential for increased third party access to 
the seismic survey area include: 

 Entrances to seismic lines will be blocked or obscured behind existing vegetation. 

 Immediate closure of lines upon completion of the survey. 

 Along the Marchagee Track or Coalara Road, only one or two access points will be 

selected and used.  Source and receiver lines will then be accessed from the 

firebreaks (Figure 18).  In the majority of cases, these firebreaks are not visible 

from the Marchagee Track or Coalara Road. 

 Signage, gates and barriers will be avoided as they generally attract attention.  A 

suggested has been submitted by the DEC at Moora to include small signs at the 
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end of each seismic line in the Parks to advise that each line is “under 

rehabilitation”.  The proponent believes that signs are not required but further 

discussion will be held with the DEC in this matter of signage.  Initial discussions 

suggested that the placement of signs would attract attention to the areas of 

disturbance.  Recreational drivers who access these lines are not likely to have 

regard for small signs.  The (production of and) placement of signs on all line-ends 

is expensive and time-consuming and the associated effort is not likely to achieve 

a compensatory/satisfactory result.  Dog legs in conjunction with a small mound of 

soil (if approved) will be constructed at the beginning of access lines.  Logs, 

vegetation and sand will be moved to line entries to deter access. 

5.9 CONSERVATION OF BIODIVERSITY 

Approximately 89.7 ha of vegetation in WNP, 30 ha of vegetation in the proposed BSPCP 
and 35 ha in remnant vegetation on freehold land will be disturbed by this seismic survey.  
Latent have proposed a number of options as offsets for these areas of disturbance.  
Discussion on these options has been initiated with the DEC for their consideration and 
agreement because of commercial sensitivities. 
 
The options include assistance to the DEC to prepare a Management Plan for Watheroo 
National Park, and purchase and tenure amendments for land to the west of WNP that 
has significant remnant vegetation of high conservation value and which would provide 
significant linkages between the WNP and remnant vegetation to the west. 
 
 
 
 
 
 
 



Latent Petroleum Limited Warro Gasfield 3D Seismic Survey PER 

 93 

 

 



Latent Petroleum Limited Warro Gasfield 3D Seismic Survey PER 

 94 

 

Figure 18 - Potential Access Points to the WNP and BSPCP from Marchagee Track and Coalara Road 

 



Latent Petroleum Limited Warro Gasfield 3D Seismic Survey PER 

 95 

6 ENVIRONMENTAL ISSUES IN RELATION TO THE 
ENVIRONMENTAL PRINCIPLES 

Table 12 lists the Environmental Issues and Factors associated with the Warro 3D seismic 
survey in relation to the Principles outlined in s4A of the Environmental Protection Act 
1986. 
 
Table 13 is a summary of the environmental issues and impacts and the management 
strategies that will be used by Latent to mitigate those impacts and issues. 
 
Table 12 – Environmental Issues/Factors for the Warro 3D seismic survey in relation to the 

Principles in s4A of the Environmental Protection Act 1986 

 

Principle Relevant Yes/No If yes, consideration 

1.The precautionary principle 

Latent have considered a number of 
alternatives (Section 2 of this document) 
and have chosen the current proposal that 
provides them with a suitable option that 
has the least environmental impact. 

Yes.  

 

All possible investigations are being 
undertaken to ensure adverse 
environmental impacts are minimised. 

Comprehensive studies have been 
undertaken to provide detailed 
information to address potential 
environmental impacts. 

Latent have undertaken detailed flora 
and fauna surveys to be able to provide 
a detailed assessment of what occurs in 
the project area, and the management 
measures to be implemented to protect 
any flora or fauna species of 
conservation significance or significant 
habitat that may occur. 

2. The principle of intergenerational equity  No. 

 

The only emissions produced will be 
those from vehicles and equipment. 
Given the short timeframe of the project 
these are considered insignificant on a 
regional scale. 

No significant long term emissions or 
greenhouse gas emissions will be 
produced for the project. 

3. The principle of the conservation of 
biological diversity and ecological integrity 

Yes Flora and fauna surveys have been 
completed.  

The proposed 3D seismic survey is not 
anticipated to reduce the biological 
diversity or ecological integrity of the 
area.  Following completion the area 
will regenerate and if monitoring 
indicates that areas of regeneration are 
unsuccessful, then these sites will be 
assisted by rehabilitation programs. 

4. Principles relating to improved valuation, 
pricing and incentive mechanisms 

No Not relevant to this project. 

5. The principle of waste minimisation  Yes The 3D seismic survey will not result in 
the production of significant volumes of 
waste.  

All waste will be disposed of off site and 
all putrescible and industrial waste will 
be disposed of in accordance with the 
Shire of Dandaragan requirements. 
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Table 13 - Summary of Environmental Impacts/Issues and Management Strategies for Mitigation 

 

ENVIRONMENTAL 
FACTOR 

PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

Line Preparation & 
Surveying 

A total of 241 ha are needed for data 
acquisition in the survey area

Soil erosion  Minimise the footprint for rolling vegetation.

86 ha are located on cleared land Weed Infestations Instead of total vegetation clearing, vegetation will be rolled.

89.7 ha are located in the WNP Unauthorised Third Party Access Minimising the rolling profile and avoid dense vegetation areas.

30 ha are located in the BSPCP Over clearing Before rolling commences, the areas to be rolled will be well-
defined and clearly marked so that over-clearing will be avoided.

 35 ha are located over remnant 
vegetation 

Clearing Priority flora or 
environmentally sensitive areas

Induction of employees to ensure disturbance is confined to 
areas identified clearly in the field.

  Reduction in vegetation 
community extent 

Rolling operators will be supervised. 

   Avoiding sites where previously unknown DRF and rare flora 
exist but identified during the pre-seismic survey line botanical 
survey (these sites will be clearly marked out).

   Lines will divert around mature trees and large branches will be 
removed by chainsaw if necessary.

   Protecting all vegetation outside of the rolling profiles.

   Monitoring and rehabilitating disturbed areas not reaching the 
required regeneration levels. 

   Cleaning down of vehicles and equipment to reduce weed and 
dieback introduction and spread.

   Only use local native plant species for rehabilitation programs.

   Latent has developed a Line Preparation Management Plan.

Soils Clearing vegetation can impact 
soil condition in the survey area

Increased soil erosion due to 
clearing activities

Vegetation will be rolled.  There will be no complete removal of 
vegetation (clearing and surface soil disturbance) thus minimising 
the disturbance to the soil layer
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ENVIRONMENTAL 
FACTOR 

PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

 Changes in soil structure Traffic in the survey site will be minimal to avoid soil 
compaction.

Groundwater Seismic survey area lies over the 
Leederville Aquifer 

Contamination of groundwater 
from chemical or hydrocarbon spills

All chemicals and hydrocarbons will be stored in safe storages 
in accordance with regulatory standards.

Surface Hydrology There are no surface water systems 
in the survey area

No potential impact to surface 
water quality

 Any areas of water runoff are to be avoided if runoff is active. 
 There are no drainage lines in the survey area.

Vegetation  Approximately 154 ha of native 
vegetation to be rolled

Fragmentation of vegetation 
communities

Preparation and implementation of a Vegetation Management 
Plan.

38% of the seismic area is on 
cleared farming land

Spread of weeds through soil 
and vehicle movements

Design of location of the seismic lines from vegetation 
community maps.

 Disturbance to threatened flora 
species 

Minimise impact to significant habitats.

  Use line rolling to minimise the impacts to vegetation by 
keeping soil and seed stock intact.

  Use of a quad bike/suitable light vehicle to transport receiver 
line cables in WNP and the BSPCP and hand carrying in areas of 
dense vegetation minimising the disturbance required.

   Avoid mature trees.

   Weed and dieback hygiene measures will be implemented. 

   Use of existing tracks to minimise disturbance.

Weeds Approximately 154 ha of native 
vegetation to be rolled

Introduction of weeds as a result 
of line preparation activities, vehicle 
and equipment movements 

Preparation and implementation of a Weed Management Plan.

In areas of remnant vegetation 
(including WNP and BSPCP) there are 
few weed species

 Restriction of vehicular access to designated tracks and road 
alignment.

On cleared farming land there were 
17 agricultural and weed species 

  Ensure that all vehicles and equipment are cleaned down prior 
to arriving at site.

    Clean down of equipment and vehicles between weed-free and 
weed-prone areas.
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ENVIRONMENTAL 
FACTOR 

PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

    Use of approved control mechanisms if noxious weed species 
are encountered.

    Rehabilitation with weed free native vegetation species.

Soil Pathogens (Dieback) Currently there is no Dieback present 
(identified) in the seismic survey area

The introduction of Dieback into 
the seismic survey area

Preparation and implementation of a Dieback Hygiene 
Management Plan.

All employees will be informed of the hygiene management 
plan.

All personnel, vehicles and equipment entering the site will 
follow clean down procedures.

Vehicles will remain within the source seismic lines and on 
designated tracks and roads.

Flora There are 22 Priority species (2 x P2 
species, 17 x P3 species and 3 xP4 
species within the seismic survey area

Loss of flora of conservation 
significance

Preparation and implementation of vegetation Management 
Plan

Investigate means to either avoid loss through changes in 
project design or to facilitate other means of protection

Take into consideration identified populations of Priority flora of 
conservation significance into seismic line design.

Areas where Priority species populations are present will be 
avoided whenever possible

No disturbance will occur to the highly diverse areas along the 
Marchagee Track and Coalara Road

 All personnel will be made aware of Priority species occurring 
within the survey area during the induction and during other 
awareness programs.

Terrestrial fauna Rolling of fauna habitat for the 
seismic lines

Loss of fauna habitat  Preparation and implementation of the Fauna Management 
Plan.

 Potentially there are 13 species of 
conservation significance that could 
occur within the seismic survey area.

Loss of fauna of conservation 
significance

Identification and avoidance of significant fauna habitat during 
line design (i.e. potential breeding hollows).
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ENVIRONMENTAL 
FACTOR 

PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

The presence of Carnaby's Black 
Cockatoo was identified in the 
Eucalyptus woodlands. 
 
 The Australian Bustard has been 

recorded on cleared farmland. 


Road kills Minimise disturbance to vegetation

 The site induction will include a section on potential species of 
conservation significance and will outline the requirement to 
report all sightings to Latent environmental personnel.

All staff will be required to obey all speed limits and be 
prohibited from off-road driving.

Avoidance of fauna by seismic crew during line preparation and 
survey work.

Collection and reporting of any injured fauna to DEC Jurien.

Rolling of seismic lines to allow regeneration of vegetation.

Personnel will be prohibited from bringing pets, firearms, 
projectile weapons or traps to site.

Putrescible waste hygiene measures will require all wastes to 
be removed off site to reduce the likelihood of feral animals being 
attracted to the area.

 Increase in feral animals 

Removal of large eucalypt trees 
could possibly affect Carnaby's 
Black Cockatoo habitat

  

WNP and BSPCP Approximately 120 ha of seismic 
lines occur within WNP and BSPCP

Introduction of weeds, disease 
and increased third party access

Preparation of receiver lines by a small specialist machine or 
hand clearing to reduce the width of disturbance

Restriction of access sites to the WNP and BSPCP from 
Marchagee Track and Coalara Road to reduce the potential for 3

rd
 

party access

Use of firebreaks and other tracks within the Parks to reduce 
vegetation rolling

Realignment of lines to avoid any threatened flora or 
significant habitat in Watheroo National Park

Dust Rolling of vegetation and seismic 
activities

     Accumulation of dust on flora 

and fauna habitat
Limiting vehicles and seismic equipment to designated access 
tracks.
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ENVIRONMENTAL 
FACTOR 

PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

Vehicle traffic on access roads and 
tracks

     Reduction in visibility  Rehabilitation of areas that do not regenerate to the required 
level..

Noise Preparation of seismic lines and 
access tracks

Increase in noise levels adjacent 
to the operation

The site is remote and isolated from any local residences.

Vibroseis activities Inconvenience to surrounding 
land holders

The noise generated from the vibroseis trucks is similar to a 
house hold vacuum cleaner.

   Hearing protection provided for all personnel.

Gaseous emissions Diesel generators

Machinery and equipment use

The project will generate 
gaseous emissions.

All vehicles and equipments will be regularly serviced.

All employees will be encouraged to implement energy efficient 
practices that can be used in their daily activities.

Revegetation of areas will create carbon sequestration over 
time.

 

Waste (Industrial & 
domestic/putrescible) 

Generation of waste material during 
operation

Surface water contamination All waste is to be taken off site and disposed of in accordance 
with the requirements of the Shire of Dandaragan.

Groundwater contamination No burning of refuse.

Soil contamination No disposal of hazardous goods.

Encouragement of feral animals 
to the waste material

All hydrocarbon contaminated material (rags, oil filters etc) will 
be transported offsite to an approved recycling facility.
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ENVIRONMENTAL 
FACTOR 

PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

Dangerous Goods & 
Hazardous substances 

Diesel fuel

Other petroleum and chemical 
products used in vehicle and service 
maintenance



Surface water, groundwater and 
soil contamination
  
  
 

Hazardous substances will be contained within a bunded facility 
and will be installed in accordance with the Australian Dangerous 
Goods Code and AS1940: “The storage and handling of flammable 
and combustible liquids”.

Diesel storage tanks will be self bunded (double skinned) and in 
accordance with the relevant Australian Standards.

Waste oil and other hydrocarbons will be collected and stored, 
either in bulk or in 200-litre drums, prior to removal from site by a 
contractor for re-use or other approved form of disposal.

Spill response equipment will be located in the vicinity of all 
work areas where chemicals and hydrocarbons are stored.

A register of all hazardous substances kept at site will be 
maintained by Latent.

In the unlikely event of an accidental spillage, the spillage will 
be mitigated by the Latent safety and emergency services.

 No hydrocarbons or chemicals will be stored within the 
boundaries of the WNP or the BSPCP.

  

Aboriginal heritage Construction of the seismic survey 
on Aboriginal Heritage sites

Disturbance of archaeological 
sites

No sites of Aboriginal heritage significance were identified in the 
project area.

 Disturbance of ethnographic sites If any new sites are identified, all work in that area will cease 
and relevant authorities will be notified immediately. 

Fire Vehicle movement and personnel 
can increase the risk of fire

Increased frequency of fires. Latent has developed a Fire Management Plan.

Injury to personnel. Vehicles will carry a back -pack water spray, a rake and a 2 kg 
fire extinguisher.

Damage to flora and fauna Latent's induction will include fire education of all crew members 
and fire awareness will be reinforced at staff meetings, which will 
also communicate any total machinery bans applicable.
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PROJECT COMPONENT 
POTENTIAL ENVIRONMENTAL 

IMPACT 
ENVIRONMENTAL MANAGEMENT 

Freehold Land Private landholders to the west and 
north of WNP and to the south and east 
of BSPCP.

Gates left open

Interference with cropping

Damage to stock, property and 
paddocks

Latent has, and will continue to undertake, extensive landowner 
consultation to manage any potential impacts to the affected 
landholders.

The seismic crew will be notified during the induction process of 
the importance of gate and fence management to ensure all stock 
is contained.

Third Party Access Tracks created for the movement of 
seismic vehicles may be used for 
unauthorised third party access

Weed introduction Entrances to seismic lines will be blocked or obscured behind 
existing vegetation.

Increased fire risk Immediate closure of lines upon completion of the survey.

Disturbance to threatened flora 
and fauna

Signage, gates and barriers will be avoided as they generally 
attract attention.

Damage to stock, property and 
paddocks   

Decommissioning & 
Rehabilitation 

Decommissioning and closure of the 
mine upon completion of the survey

Rehabilitated areas with minimal 
vegetation growth

A rehabilitation and line closure plan has been developed by 
Latent.

Erosion of landforms This includes: 

Invasion by weeds Any areas not regenerating to the required standard will 
be remediated.

Landform instability Any entrances to the survey area must be closed off by 
placing large vegetation from rolling across the entry.

  All waste, rubbish and equipment will be removed.

Rehabilitated areas will be monitored which will include 
monitoring for weed invasion.
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7 ENVIRONMENTAL INCIDENTS AND RISK ASSESSMENT 

7.1 Risk Analysis and Issue Prioritisation 

A comprehensive aspects register and risk assessment has been completed as part of the 
PER.  The environmental risk assessment was undertaken in accordance with Australian 
Standard HB 203:2006 Environmental Risk Management. 
 
To maximize the return investment in pro-active management of environmental issues, it 
is important that manpower and other resources are allocated on priority issues.  It is 
normally accepted that the highest risk issues receive the highest priority. 
 
The generally accepted measure of risk is the product of the likelihood of an event 
occurring and the consequence of the event.  For example, an event that has a high 
likelihood and moderate consequence may be considered to have similar risk as an event 
that has a moderate or low likelihood and a high consequence.  The process however has 
a high degree of subjectivity. 
 
The methodology used in the Latent risk assessment rated both likelihood and 
consequence on a scale of 1 to 5.  These numbers were assessed in the matrix shown in 
Table 14 to provide an indicator to the degree of risk associated with the issue and 
relative priority of the issue.  Historical data from other mining operations was used to 
assess the likelihood of an environmental risk occurring (Table 15). The consequence of 
an environmental issue was assessed by determining the severity of the effect, the 
area/population to be affected, the permanence of effects and the capacity of the area to 
recover.  The resulting consequence descriptions were taken from levels of notification 
used in draft procedures prepared for Latent by Keith Lindbeck & Associates (Table 16).  
Tables 17 and 18 show the prioritisation matrix used in the risk assessment and the 
definitions of the risk levels respectively. 
 

Table 14 - Qualitative Risk Analysis Matrix 

 

 CONSEQUENCE 
LIKELIHOOD Catastrophic Major Moderate Minor Insignificant 

Almost Certain  E E E H H 

Likely E E H H M 

Possible E E H M L 

Unlikely E H M L L 

Rare H H M L L 
  

H = High Risk, S = Significant Risk, M = Moderate Risk, L = Low Risk 
 
 

Table 15 - Qualitative Measures of Likelihood 

LEVEL DESCRIPTOR DESCRIPTION 
A Almost Certain Environmental issue that is expected to occur in most 

circumstances. 

B Likely Environmental issue that has been a common problem in the past 
and will probably occur in most circumstances. 

C Possible Environmental issue may have arisen in the past and could occur. 

D Unlikely Environmental issue may have occurred in the past and it could 
occur but not expected. 

E Rare Environmental issue that would occur only in exceptional 
circumstances. 
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Table 16 - Qualitative measures of Consequence 

 

LEVEL DESCRIPTOR DESCRIPTION Example 
1 Catastrophic Death, toxic release off-site with detrimental effect, huge financial 

loss. 
Major hydrocarbon spill to a land are with extensive surface and 
water pollution. 

2 Major Extensive injuries, loss of production capability, off-site release 
contained with outside assistance and little detrimental impact, 
major financial loss 
Removal of Priority flora without permission. 

3 Moderate Medical treatment required, onsite release contained with outside 
assistance, high financial loss. 
Groundwater pollution with limited biological damage and no 
contamination of a potentially usable groundwater resource. 

4 Minor First aid treatment, on-site release immediately contained, 
medium financial loss. 
Minor hydrocarbon spills from vehicles and equipment. 

5 Insignificant No injuries, low financial loss, negligible environmental impact.   
Erosion control structures not constructed along access areas. 

 
 

Table 17 - Prioritisation of Risks 

 

 CONSEQUENCE 

LIKELIHOOD 1 2 3 4 5 

A 1 3 8 11 16 

B 2 5 10 15 21 

C 4 9 13 18 22 

D 6 12 17 20 24 

E 7 14 19 23 25 

 
Table 18 - Risk Definitions (AS/NZ HB 203:2006) 

 

High Immediate action required 

Significant Senior management attention required 

Moderate Management responsibility must be specified 

Low Manage by routine procedures 
 

Table 19 contains the result of the risk assessment including causes and controls 
(management actions) required to mitigate the risk. 
 
Table 20 is a prioritised list of the assessed risks. 
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Table 19 - Environmental Issues and Risk Assessment 

POTENTIAL INCIDENT / 
UNWANTED EVENT 

ENVIRONMENTAL IMPACT 

L
IK

E
L

IH
O

O
D

 

C
O

N
S

E
Q

U
E

N
C

E
 

P
R

IO
R

IT
Y

 

R
IS

K
 

CONTROL TO BE IMPLEMENTED 

LINE PREPARATION             

Disturbance of 
vegetation outside the 
allocated disturbance 
area. 

Disturbance of significant 
vegetation or habitat.                          
Habitat destruction.                        
Fauna loss.                            
Vegetation loss.    

D 3 17 M The area to be disturbed will be clearly marked and flagged prior to the 
commencement of vegetation rolling activities.                                                           
Area of disturbance will be minimised where possible.                                  All 
vegetation disturbance will be supervised by the site supervisor                     All 
vegetation disturbance will be undertaken in accordance with the vegetation 
and line preparation management plan 

Removal of Priority flora 
or DRF. 

Flora of species of conservation 
significance lost.  22 Priority 
flora species were recorded in 
the seismic area. 
No DRF has been recorded to 
date. 

E 2 14 H Prior to disturbance seismic lines will be walked by a qualified botanist and all 
Priority flora flagged or line marked to avoid population.                                                                                                  
Lines will be diverted to avoid Priority flora populations identified during line 
preparation. 

Clearing of restricted 
fauna habitat. 

Reduction in available fauna 
habitat.  Fauna loss. 

D 2 12 H Large breeding and feeding trees for Carnaby‟s Black Cockatoo will be flagged 
and not disturbed. 
Large logs (>30 cm diameter) will be left undisturbed and the lines diverted. 
Rabbit warrens will be avoided. 
Active and inactive Malleefowl mounds will be avoided.  Active mounds by a 
minimum of 50 m. 

Machinery and vehicles 
infected with pathogens 
(Dieback) or weeds. 

Potential for weed or pathogens 
spread and/or introduced in the 
seismic area and Watheroo 
National Park. 

D 2 12 H Follow weed management procedure in the EMP.                                             
Follow dieback management procedures in the EMP.                                           
Onsite induction will highlight the importance of vehicle hygiene management 
and weeds occurring in the areas.   
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Vegetation completely 
cleared instead of rolled. 

Complete loss of habitat. 
Longer rehabilitation time. 

E 3 19 M Clearing will be monitored by the Site Supervisor to ensure that rolling is 
undertaken in accordance with the Line Preparation Management Plan.                                                                  
Areas to be rolled will be marked with flagging tape and no other areas are to 
be disturbed.   

Impacts to soil from 
vegetation disturbance 

Increased erosion and changes 
in soil structure from vegetation 
disturbance. 

D 3 17 M Rolling vegetation maintains soil structure.    No management required. 

Excessive dust produced 
whilst rolling vegetation 

Damage to flora D 4 20 L Rolling will not be conducted during periods of high winds. 

              

HYDROLOGY 

Contamination to ground 
and/or surface water 
quality from seismic 
activities  

Impact to ground and/or surface 
water quality  

D 4 20 L Seismic survey has no impact on surface or ground water.  No management 
required. 

              

WATHEROO NATIONAL PARK AND THE PROPOSED BIG SOAK PLAIN CONSERVATION PARK 

Introduction of weeds 
and pathogens into the 
Parks 

Disturbance of significant 
vegetation or habitat. 

C 2 9 E Vehicle clean down points prior to entering the Parks  
Implementation of the  weed and dieback management plans. 

Unauthorised third party 
access into the Parks 

Weed and pathogen 
introduction into the Parks 

C 3 13 H Remedial rehabilitation will be conducted 6 months after seismic work is 
completed and then annually for a minimum of three years in conjunction with 
advice from the DEC.    

Disturbance to 
vegetation in the Parks 

Disturbance of significant 
vegetation or habitat. 

D 3 17 M Seismic lines will be minimal width (~3.5 m). 
Avoidance of areas of dense native vegetation. 

       

TRANSPORT AND VEHICLES 

Introduce and/or spread 
weeds and pathogens 
into the survey area from 
vehicles 

Introduce weeds and pathogens 
in the seismic survey area 

C 2 9 E Follow clean down procedures stated in the weed and dieback management 
plan.           Use existing tracks where practicable. 

Road kill. Fauna deaths on roads. D 3 17 M Staff educated to be alert for wildlife (especially at night).                                         
All vehicles must travel below 40km/hr within the Parks and on freehold land. 
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Combustion emissions 
from vehicles and 
equipment.  

Combustion products from 
exhaust pipes. Air emissions. 

A 5 16 H Regular servicing of vehicles and equipment. 

Dust produced by road 
traffic on unsealed roads.  

Dust generation on public 
unsealed road. Air Pollution 
(particulates).  Public 
nuisance/traffic hazard. 

D 2 12 H Use of water trucks along unsealed route – only if necessary. All vehicles must 
travel below 40km/hr within the Parks and on freehold land. 

Increased traffic on 
Brand Highway and 
public roads. 

Damage to road surface (public 
road).  Public nuisance/ 
complaints. 

D 4 20 L There will be minimal large trucks entering the site; all other vehicles will be 
regular 4WD.Signs will be erected at the turnoff to site to advise of traffic 
entering. 

              

HYDROCARBONS 

Minor hydrocarbon spill 
from vehicle or 
machinery 

Hydrocarbon spills.   
Contamination of soil, 
groundwater and surface water. 

D 2 12 H All hydrocarbons will be stored within cleared land on freehold land. 
Any hydrocarbons will be stored in adequate bunding. 
Contaminated soil from a minor hydrocarbon leak will be removed offsite. 

        

WASTE  

Inappropriate storage, 
handling and disposal of 
wastes. 

Waste left onsite.  D 2 12 H All rubbish will be removed off site.   

              

FREEHOLD LAND 

Impacts to landholders 
from seismic activities 

Gates left open by seismic staff           
Interference with cropping                  
Damage to property and 
paddocks 

D 4 20 L Extensive landholder consultation.                                                                                 
All seismic employees will be informed on the importance on gate 
management during the site induction 
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FIRE 

Lightning strike.  
Uncontrolled fire on-site. 

Bushfire. 
Vegetation damage. 
Infrastructure damage. 

E 2 14 H Firebreaks constructed and maintained. Staff education on fire prevention 
techniques (inductions). 

No fires permitted on site.  

Vehicles must not park on vegetation  

A Fire Management Plan has been developed and will be implemented. 
 
Liaison will be undertaken between Latent, DEC and the local Fire Control 
Officer. 

         

NOISE 

Complaints regarding 
noise. 

Excessive noise generation 
associated with the seismic 
survey 

E 4 23 L Site is remote from any residences.  Noise is anticipated to be low and have 
minimal impact. 

       
REHABILITATION 

Establishment of weeds. Invasion and spread of weeds 
on rehabilitated structures and 
project area. Reduction in 
germination and growth of 
required native species. 

C 3 13 H Monitoring of weed establishment. 
Follow machinery hygiene guidelines to minimise weed spread. 
A Weed Management Plan has been developed and will be implemented. 

Tracks and lines not 
closed to third party 
access 

Damage vegetation, leave 
rubbish and soil compaction.  
Slow rehabilitation. 

D 3 17 M All access lines from the public road will be closed to third party access by 
placing vegetation over tracks. 
Gates will be erected if there is a continuing problem. 
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Table 20- Prioritisation of Environmental Issues 

R
IS

K
 

POTENTIAL INCIDENT / UNWANTED EVENT 

E Introduction of weeds and dieback into Watheroo National Park 
and BSPCP 

E Establishment of weeds and dieback in the survey area.   

H Unauthorised third party access into Watheroo National 
Parkand BSPCP 

H Removal of Priority flora or DRF. 

H Clearing of restricted fauna habitat. 

H Machinery and vehicles infected with pathogens (Dieback) or 
weeds. 

H Lightning strike.  Uncontrolled fire on-site. 

H Combustion emissions from vehicles and equipment.  

H Establishment of weeds during rehabilitation. 

H Dust produced by road traffic on unsealed roads.  

H Minor hydrocarbon spill from vehicle or machinery 

H Inappropriate storage, handling and disposal of wastes. 

M Disturbance of vegetation outside the allocated disturbance 
area. 

M Impacts to soil from vegetation disturbance 

M Disturbance to vegetation in Watheroo National Park 

M Tracks and lines not closed to third party access 

M Vegetation completely cleared instead of rolled. 

L Excessive dust produced whilst rolling vegetation 

L Contamination to ground and/or water quality from seismic 
activities  

L Increased traffic on Brand Highway and public roads. 

L Impacts to landholders from seismic activities 

L Complaints regarding noise. 

 
E = Extreme Risk, H = High Risk, M = Moderate Risk, L = Low Risk 
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8 ENVIRONMENTAL COMMITMENTS 

Commitments with respect to the development and operation of the Latent Seismic 
Survey Project made throughout the PER are summarised in Table 21. 
 

Table 21 - Environmental Commitments 

ASPECT COMMITMENT 

WASTE DISPOSAL Any waste hydrocarbons such as waste oil will be collected in tanks or 
drums for collection by waste oil contractors and transported off site for 
recycling. 

No burning of refuse at any time. 

No disposal on-site of hydrocarbons or hydrocarbon contaminated 
materials. 

No disposal on-site of hazardous goods. 

GREENHOUSE 
GASES 

All vehicles and machinery will be regularly serviced to minimise the 
emissions of combustion gases. 

All employees will be encouraged on energy efficient practices that can be 
used in their daily activities and the site induction will include a section on 
this issue. 

BITING INSECTS All personnel will be advised of the relevant personal protective measures to 
protect themselves from biting insects. 

If tick populations cause a significant issue, Latent will liaise with the WA 
Department of Health. 

FIRE Fire extinguishing equipment (extinguishers and hoses) will be available 
throughout the survey area and regular maintenance will be undertaken on 
this equipment. 

All personnel will be briefed on fire management requirements at the 
induction and regularly through toolbox meetings. 

Maintain education of fire awareness. 

REHABILITATION & 
CLOSURE 

All access tracks to be closed off from unauthorised third party access. 

 If monitoring indicates that specific areas of the lines have not regenerated 
to an acceptable standard, then rehabilitation programs will be undertaken. 

ABORIGINAL 
HERITAGE 

Latent will report any new Aboriginal sites identified to relevant authorities. 

EUROPEAN 
HERITAGE 

Latent will report any European sites identified to relevant authorities. 

VEGETATION  Minimise rolling profile. 

ROLLING  Vegetation areas to be rolled will be defined prior to the work commencing. 

  Vegetation rolling operations will be supervised. 

  Vegetation outside the rolling profile will be protected.. 

 Vegetation will be rolled instead of completely cleared to minimise 
disturbance. 

  Cleaning down of machinery prior to arriving on site. 

  Larger trees will be retained whenever possible.   

  Only native flora found in the local area will be used in rehabilitation 
programs. 

FLORA Implement the Vegetation Management plan. 
 Avoid and incorporate significant habitat and flora during seismic line 

preparation and design. 
 No disturbance will occur to the highly diverse areas such as along the 

Marchagee Track and Coalara Road. 

 All personnel will be made aware of the occurrence of Priority flora. 
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ASPECT COMMITMENT 

WEEDS Conduct inspections post operations for potential weed establishment. 

  Latent will train personnel in identification of problem weed species. 

  Liaison with local authorities regarding weed control activities. 

  Logs to be kept of all vehicles and machinery entering site during the survey 
to ensure all machinery has been blown down/cleaned. 
Clean down of machinery when moving from cleared agricultural land into 
remnant native vegetation. 
Establishment and implementation of clean down points at required 
locations. 

  Use of approved control mechanisms if noxious weed species are identified. 

  Rehabilitation with weed free soils and seeds. 

DIEBACK Implement the Dieback Management Plan to prevent the introduction and 
spread of Dieback 

 All vehicles are to be cleaned down prior to entering the survey site, 
especially when moving into the WNP and BSPCP 

 Personnel will inspect and clean foot wear and clothing to prevent spreading 
dieback 

FAUNA All personnel will be prohibited from bringing pets, firearms, projectile 
weapons or traps into project area. 
A fauna incident log will be available for all personnel and recorded to the 
DEC Jurien 
Any significant fauna habitat will be identified by a zoologist and avoided. 
 

WNP AND BSPCP 
Receiver lines will be prepared by a small specialised machine or by hand 
within the Parks. 

 Minimisation of receiver line width.  

 
Realignment of lines to avoid where possible flora of conservation 
significance or significant habitat within the Parks. 

FREEHOLD LAND 
Latent will undertake landowner consultation frequently to manage impacts 
to the surrounding landholders 

 All personnel will ensure that gates are closed and private land is respected 

SURFACE WATER 
DRAINAGE 

All mobile equipment and light vehicle servicing activities including wash 
down will be undertaken on an impermeable surfaces. 

All hydrocarbons and chemicals will be stored in adequately bunded 
facilities on cleared freehold land. 

DUST All vehicles will be limited to designated access tracks where dust control 
measures can be used. 

NOISE All operations will comply with the noise regulations under the 
Environmental Protection Act (Noise) Regulations. 

Hearing protection will be provided for all personnel. 
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9 COMMUNITY AND OTHER STAKEHOLDER CONSULTATION 
PROGRAMME 

9.1 CONSULTATION UNDERTAKEN 

Latent have consulted with the following groups and organizations in relation to the 
proposed seismic survey.  This consultation will continue throughout the continued 
development of the project over the coming months. 
 
Dandaragan Shire 

9 November 2007 and 11 August 2009 

Clinton Strugnell (CEO) 
Ian Rennie (Deputy CEO) 
Shire President and Councilors 
 
28 August 2008 
 
Site Visit – Councilors 
 
Moora Shire 
 
8 April 2009 
 
Site Visit – 9 Councilors and 4 Managers 
 
6 August 2008 
 
Moora Town Council 
 

DEC - Perth  

5 November 2007 

Norm Caporn (Co-ordinator, Environmental Management Branch) 
Nic Woolfrey (EIA and Industry Management) 
Beth McKernan (Project Coordinator, Biodiversity Impact Assessment) 

4 December 2007 

Kieran McNamara, Executive Director 
 
13 March 2008 
 
Site Visit – Colin Murray 
 
3 July 2008 
 
Norm Caporn, Murray Baker 
 
2 December 2008 
 
Ray Claudius, Maree Heath 
 
30 January 2009 
 
Maree Heath, Peter Walkington 
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16 February 2009 
 
Site Visit – Maree Heath, Vanessa Angus 
 
6 July 2009 
 
Peter Walkington, Maree Heath 
 
7 August 2009 
 
Peter Walkington 

DEC - Jurien Office    

9 November 2007 

Keith Hockey (District Manager)  
Rebecca Carter (Nature Conservation Coordinator) 

Conservation Council of WA Inc  

November 2007 

Tim Nicol, Minerals Liaison Officer,  
 
DMP  

23 November 2007 

Bill Tinapple (Director, Petroleum & Royalties Division) 
Kim Anderson (General Manager, Petroleum Branch, Environment Division) 
Beverley Bower (General Manager, Tenure & Access) 
 
6 March 2008 
 
Bill Tinapple, Kim Anderson, Steve Walsh, Beverly Bower 
 
25 June 2008, 21 October 2008 and 4 November 2008 
 
Bill Tinapple 
 
EPA    

5 December 2007 

Paul Vogel (Chairman) 
Colin Murray (Manager, EPASU) 
 
21 August 2009 
 
EPA Members 
 
MINISTERS 

October 2007 
Hon. Kim Chance, Minister for Agriculture and Food; Forestry; the MidWest & Wheatbelt; 
Great Southern. 
 
29 November 2007 
 
Hon. Fran Logan, Minister for Energy; Resources; Industry and Enterprise. 
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5 February 2009 
 
Site Visit – Hon. Norman Moore, Minister for Mines. 
 
Local Community 
 
6 August 2008 
 
Badgingarra Community Association (with monthly meetings since November 2008) 
 
27 November 2008 
 
Advance Dandaragan Association 
 
21 February 2009 
 
Open Day at the site 
 
25-26 February 2009 
 
Local Primary schoolchildren Year 6 and Year 7 site visits 
 
 
Regular contact with landowners. 

9.2 PEER REVIEW 

All stakeholders will continually be informed and consulted at each stage of the project, 
and will be notified of the results and findings of environmental surveys and investigations 
undertaken.  
 
Latent aims to maintain a high level of communication throughout the project life and to 
obtain input from stakeholders in relation to all aspects of the project, emphasising the 
environmental management options. 
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10 STUDY REVIEW 

A number of industry and technical specialists will be or have been engaged by Latent to 
assist in the preparation of the PER document. The main study team consisted of: 
 
 Keith Lindbeck & Associates (KLA) 

 Preparation of scoping document and PER. 

 Environmental Impact and Risk Assessment.  

 Development of an EMP for the 3D seismic survey project and associated 
management plans.  

 Fauna assessment and fauna management. 

 

Mr Don Williams 

 Flora and vegetation survey of prepared seismic area.  

 Flora identifications. 

 DRF/Priority flora risk assessment.  

 Vegetation significance assessment.  

 Rehabilitation strategies. 

 

Ms Cate Tauss 

 Plant identifications and assistance in flora and vegetation surveys. 

 

Botanica Consulting 

 Assistance with flora and vegetation survey of proposed seismic area. 

 

Ron Johnstone and Tony Kirby (WA Musuem) 

 Potential Carnaby‟s Black-Cockatoo habitat assessment and targeted survey for 
this species in suitable habitat. 

  Fauna management and rehabilitation strategies. 

 

Terrrex Seismic 
 Mr Stephen Tobin and Mr Richard Barnes provided information and data on the 

seismic survey programs and Terrex‟s environmental management programs. 
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11 CONCLUSION 

This PER has provided detail on the existing environment within the seismic survey area, 
outlined the proposed project and specific parameters and considered alternatives to the 
selected project. 
 
The PER has assessed the risk of the project, assessed the impacts and provided 
management plans to control or manage those impacts. 
 
Attached to the PER are detailed flora and fauna reports, an Environmental Management 
Plan and a Fire Management Plan. 
 
Following assessment of the impacts of the project and the management plans and 
programs proposed to mitigate the impacts, Latent is of the believe that the proposed 3D 
seismic survey can be implemented with minimal impact on the local and regional 
environment. 
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EXECUTIVE SUMMARY 
 
Latent Petroleum Pty. Ltd. (Latent) is proposing to conduct a three dimensional (3D) 
seismic survey in EP407 and EP321 in order to define the extent of gas reserves 
discovered in 1977 within the Warro gas field.   
 
In order to conduct this survey, approximately 155 ha of native vegetation will be 
disturbed, 119 ha of which is in reserve or proposed reserve. This disturbance will be in 
the form of rolling of vegetation to flatten it to provide access for vibroseis trucks. It is not 
planned that vegetation will be cleared. 
 
Vegetation will be rolled for transmitter and receiver lines. Geophones will be laid along 
the east-west receiver lines and the vibroseis trucks will travel along the north-south 
transmitter lines. The lines will total approximately 371 km. 
 
Latent commissioned Don Williams & Son, Keith Lindbeck & Associates (KLA) and 
Botanica Consulting (BC) to undertake a vegetation and flora survey of the proposed 3D 
seismic survey area to assess potential impacts from the proposed disturbance. 
 
The objectives of the vegetation survey were to: 

 Review available information regarding the study area, including searches of 
available databases; 

 Undertake field survey(s) to describe the vegetation of the project area and 
prepare a map defining vegetation units present; 

 Provide location and population information for any Declared Rare Flora (DRF) or 
Priority flora species encountered during the survey.  

 Provide a list of all species recorded during the survey. 

 Identify and assess the significance of flora and vegetation in a local and regional 
context. 

 Record the occurrence and extent of any weed species encountered during the 
survey. 

 Assess the occurrence of dieback in the project area. 

The vegetation surveys identified 20 communities in the project area. 
 
A total of 48 families, 152 genera and 430taxa were recorded during the surveys, of which 
17 species were introduced  A total of 33 native specimens could not be identified to 
species level due to poor or sterile material. 
 
No Declared Rare Flora(DRF) pursuant to subsection (2) of section 23F of the Wildlife 
Conservation Act 1950, as listed by the Department of Environment and Conservation,  
have been recorded or were identified in the proposed seismic survey area.  Local flora 
specialist Don Williams has advised that the habitat supporting DRF that occurs locally is 
not found in the proposed survey area, thus DRF are not likely to be present in that area.  
The one exception is Eucalyptus rhodantha var. rhodantha, which is highly visible and 
familiar to the botanists involved in the survey.  Despite targeted searches for this species 
in areas of suitable habitat, it was not recorded.  
 
Twenty-two Priority species were recorded during the surveys undertaken: 

 Acacia carens (P2). 

 Allocasuarina ramosissima (P3). 

 Baeckea sp Bunney Road (S. Patrick 4059) (P2). 

 Baeckea sp. Perth Region (R.J. Cranfield 444) (P3).  
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 Banksia chamaephyton (P4). 

 Banksia cypholoba (P3). 

 Banksia fraseri var. crebra (P3) 

 Banksia platycarpa (P4). 

 Banksia pteridifolia subsp.vernalis (P3). 

 Banksia sclerophylla (P4). 

 Banksia splendida subsp. macrocarpa (P3). 

 Beyeria ?gardneri (P3). 

 Desmocladus elongatus (P3). 

 Hensmania stoniella (P3). 

 Hibbertia aff. helianthemoides (P3) 

 Isopogon drummondii (P3) 

 Jacksonia carduacea (P3). 

 Melaleuca ?clavifolia (P3). 

 Petrophile chrysantha subsp. Watheroo (KM Allen 57) (P3) 

 Phlebocarya pilosissima subsp. pilosissima (P3). 

 Synaphea aephynsa (P3). 

 Verticordia insignis subsp. eomagis (P3).   

 

The slow growing species Macrozamia fraseri was recorded during the surveys in 
vegetation group W6.  This area will be avoided.  Xanthorrhoea preissii was restricted to 
vegetation group K1 on the western boundary of the project area (proposed Big Soak 
Plain Conservation Park).  These were only one metre in height and will largely remain 
undisturbed by the proposed sesmic survey.  
 
Mr Don Williams assessed the potential occurrence of dieback in the project area.   
Dieback indicator species, which include members of the Proteaceae family and 
Xanthorrhoea preissii, were assessed.  Evidence of poor health of Banksia prionotes was 
recorded at two sites in the Watheroo National Park (located at 3817598E 6664658N and 
383170E 6656978N).  However, as the remaining Proteaceous species at these sites 
were observed to be healthy, the poor health was attributed to moisture stress resulting 
from low rainfall years in 2006-2007. 
No Declared weeds, as listed by the Department of Agriculture and Food, were recorded 
during the surveys.  As 32% of the project area is located on cleared agricultural land, 
various agricultural and weed species were recorded.  Cape Weed (Arctotheca 
calendula), Brome grass (Bromus alopecuroides), Storksbill (Erodium botrys) and Barley 
grass (Hordeum leporinum) were recorded in the Watheroo National Park.    
 
None of the communities in the project area are currently listed or proposed for listing as 
Threatened Ecological Communities (TEC) or Priority Ecological Communities (PEC) by 
the Department of Environment and Conservation (DEC).  There is no known publicly 
available regional dataset to verify the representation of vegetation communities in the 
local area or region to determine conservation status.  However, indications from visual 
inspections and local regional knowledge of the area (Don Williams) are that the 
vegetation types found in the project area (including the Watheroo National Park and 
proposed Big Soak Plain Conservation Park) are represented locally and regionally and 
not restricted to the project area. 
 
The DEC has expressed concerns regarding the lack of representation of the Eucalyptus 
accedens woodland community in the current reserve system. This community is 
scattered across the local area (pers comm. Don Williams) and not restricted to the 
project area.  In addition, specific management measures, including restriction of the 
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number of source lines and avoidance of all Eucalytpus accedens will be implemented to 
reduce the impact to this group. 
 
The vegetation proposed to be disturbed constitutes a small percentage of that occurring 
within the project area (0.85 - 8.27%).  These percentages do not take into account the 
extent of these vegetation groups outside the project area, thus the proposed disturbance 
to the vegetation is not expected to significantly reduce the extent of any of the vegetation 
groups located in the project area. 

Estimates of the percentage of the Priority flora population in the project area to be 
impacted are between 1.25 - 5.15%.  The project is not anticipated to impact the 
conservation significance of any Priority flora. 
 
Based on the results of the surveys the following recommendations are provided: 

 Line preparation methods should be undertaken in accordance with Table 11. 

 A suitably qualified botanist walk the seismic lines prior to line preparation in areas 
of Kwongan vegetation to confirm the absence of the DRF species Eucalyptus 
rhodantha var. rhodantha var. rhodantha and provide advice on realignment of 
lines to avoid populations of Priority flora wherever practicable. 

 An application to remove Priority flora be submitted to DEC for approval to cover 
potential disturbance to the Priority flora species recorded.  

 Disturbance to Macrozamia fraseri located in vegetation group W6 on Lot 10325 is 
avoided. 

 Eucalyptus species >3m should not be disturbed. 

 Careful vehicle hygiene measures are implemented to prevent weed spread and 
potential introduction of dieback into areas of native vegetation, particularly at road 
verges and between cleared agricultural land and areas of native vegetation.  This 
should include: 

 All machinery should be clean of seed and soil before coming on site. 

 Care will be taken to ensure that soil and seed material is not moved from 
an agricultural area to an area of native vegetation that is considered weed 
free.  

 Clean down where possible should be conducted using compressed 
air/brush down with suitable safety considerations. 

 Vehicles and machinery to be confined to the seismic area to avoid being 
contaminated with seeds from agricultural areas. 

 Particular care should be taken with Eragrostis curvula (Love Grass). This 
species has small fine seeds that could potentially move into areas of 
native vegetation. 

 
 Monitoring of the seismic lines six monthly following completion of the seismic 

survey to identify any potential weed species or occurrence of dieback for a period 
of three years. 
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1.0 INTRODUCTION 

1.1 BBACKGROUND 

Latent Petroleum Pty Ltd (Latent) was formed in 2006 to develop the Warro gas field in 
the Perth Basin and provide gas to Western Australian consumers. 
 
Latent is proposing to conduct a three dimensional (3D) seismic survey in EP407 and 
EP321 in order to define the extent of gas reserves within the Warro gas field discovered 
in 1977.   
 
In order to conduct this survey, approximately 155 ha of native vegetation will be 
disturbed, 119 ha of which is in reserve or proposed reserve.  This disturbance will be in 
the form of rolling of vegetation to flatten it to provide access for vibroseis trucks. It is not 
planned that vegetation will be cleared. 
 
Vegetation will be rolled for source and receiver lines.  Geophones will be laid along the 
east-west receiver lines and the vibroseis trucks will travel along the north-south 
transmitter lines. The lines will total approximately 371 km. 
 
Latent commissioned Don Williams & Son, Keith Lindbeck & Associates (KLA) and 
Botanica Consulting (BC) to undertake a vegetation and flora survey of the proposed 3D 
seismic survey area to assess potential impacts from the proposed disturbance. 

1.2 1OBJECTIVES 

The objectives of the vegetation survey were to: 

 Review available information regarding the study area, including searches of 
available databases; 

 Undertake field survey(s) to describe the vegetation of the project area and 
prepare a map defining vegetation units present; 

 Provide location and population information for any Declared Rare Flora (DRF) or 
Priority flora species encountered during the survey.  

 Provide a list of all species recorded during the survey. 

 Identify and assess the significance of flora and vegetation in a local and regional 
context. 

 Record the occurrence and extent of any weed species encountered during the 
survey. 

 Assess the occurrence of dieback in the project area. 

1.3 12BLOCATION 

The project is located approximately 250 km northeast of Perth, 60 km east of Jurien Bay 
and 25 km west of the Watheroo town (Figure 1).  
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Figure 1 - Location of the Warro Gas Field Project 

1.4 OWNERSHIP AND LAND TENURE 

The proposed 3D seismic survey will occur within Exploration Permits 407 and 321, which 
are held by Latent.  These Exploration Permits are current until April 2010. 

The land tenure associated with the proposed seismic survey is shown in Table 1 and 
Figure 2.   
 
The proposed 3D seismic survey is located within the Shires of Dandaragan and Coorow. 
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Table 1 – Land tenure of seismic survey area 

AREA HOLDER SIZE 

EP407 Latent Petroleum 1185 km
2
 

EP 321 Latent Petroleum 1185 km
2
 

Watheroo National Park Class A Reserve 24491 44,474 ha 

(6,274 ha in seismic area) 

UCL (proposed Big Soak 
Plain Conservation Park) 

N/A 25,170 ha 

(1,619 ha in seismic area) 

Freehold - Lot 10323 J & R Raffen 15 km
2
 

Freehold - Lot 10324 J & A Holmes 13.6 km
2
 

Freehold - Lot 10325 Glyn Investments Pty Ltd 14.1 km
2
 

Freehold - Lot 10326 Neville White 15.3 km
2
 

Freehold - Lot 10331 Alwyn & Douglas Coppin 15.5  km
2
 

Freehold - Lot 10332 Alwyn & Douglas Coppin 14.3 km
2
 

Freehold - Lot 10088 Boldstep Investments Pty Ltd 18.2 km
2
 

Freehold - Lot 10089 TBA 16.8 km
2
 

Marchagee Track Shire of Dandaragan 22 km 

Coalara Road Shire of Dandaragan/Coorow TBA 

Boothendarra Road Shire of Dandaragan TBA 
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Figure 2 – Tenure of the proposed 3D seismic survey  
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2.0 1BEXISTING ENVIRONMENT 

2.1 14BCLIMATE 

The area has a Mediterranean climate featuring moist, mild winters and hot, dry summers.  
 
The mean annual rainfall is between 400-600 mm, and almost 90% of the rainfall occurs 
between March and October.  
 
Figure 3 displays the recorded and mean rainfall for Badgingarra from 2007 to August 
2009 (Bureau of Meteorology, 2009). 
 

 

Figure 3 - Rainfall for 2007-2009 (Bureau of Meteorology, 2009) 

2.2 15BREGIONAL SETTING  

The project area is located within the Greenough Soil-Landscape Province of Tille (2006).  
Most of this province consists of gently undulating plateau surfaces formed on laterite 
overlying Perth Basin sedimentary rocks and gneiss of the Northampton Complex. There 
has been extensive agricultural development of sandplains on these plateaus, especially 
in the northeast and southeast.  The northern sandplain has low dunes and some relict 
drainage systems with long gentle slopes and alluvial surfaces (Tille, 2006). 
 
The major towns occurring throughout the region include Lancelin, Dandaragan, Jurien 
Bay, Badgingarra, Eneabba and Leeman. The land use is predominantly broad acre 
agriculture interspersed with large areas of land set aside for conservation of the highly 
diverse flora for which much of the region is renowned (Department of Agriculture and 
Food, 2007a). 

2.3 16BLAND SYSTEMS 

The survey area is located on the Dandaragan plateau and in the Arrowsmith Region 
(Figure 4).  The Dandaragan Plateau is characterized by an undulating sand and laterite 
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capped plateau overlying Cretaceous sediments, with similar elevations to the Arrowsmith 
Region ranging from approximately 140 m to 260 m above sea level (Northern Agricultural 
Catchments Council (NACC), 2002).  
 
The surface of the plateau is flat to gently undulating, and for large areas it is essentially 
undissected.  Valleys are deep and V-shaped and the western boundary of the region is a 
marine erosion scarp (NACC, 2002).  The plateau drains to the Irwin River, Hill River and 
Minyulo Brook.  The valleys of the Dandaragan Plateau are in-filled with sandy colluvium 
and most streams do not flow due to the high internal drainage capacity of the sands.   
 
The Arrowsmith Region occurs between the Dandaragan Scarp and Gingin Scarp. It 
consists of an undulating sandy region with laterite breakaways occurring at the crest of 
hills.  Some hills are flat topped and in many areas the laterite surface slopes towards the 
present drainage channels.  It is much more dissected than the Dandaragan Plateau. 
Surface drainage in the region is generally ephemeral, terminating in lakes and swamps of 
the Swan Coastal Plain (NACC, 2002). 

2.4 17BSOILS 

The Dandaragan Plateau is described as a gently undulating plateau with areas of 
sandplain and some laterite on Cretaceous sediments.  Soils are formed in colluvium and 
weathered rock with deep sands, ironstone gravely soils and loamy earths. 
 
Yellow deep sands are most common and dominate the sandplains.  Pale deep sands 
and gravely pale deep sands are also present, with some deep red sands and yellow 
sandy earths.  Deep sandy gravels, duplex sandy gravels and shallow gravels are found 
on broad crests in the southern sandplains.  Red-brown hardpan shallow loams appear on 
the relict drainage systems in the northern sandplains (Tille, 2006). 
 

The broad valleys, with their gently undulating landscapes, are mantled by wind blown 
sands which may be several metres thick and have a weak podzol profile.  In the lowest 
topographic positions the soil consists of almost white sand with no development of colour 
horizons (McArthur, 1991). 
 
The Arrowsmith Region contains dissected lateritic sandplain with hills, breakaways and 
plateau and sandplain remnants. Sandy and gravely soils formed in colluvium and were 
weathered in situ (Tille, 2006). 

2.5 SOIL-LANDSCAPE MAPPING 

Soil-landscape mapping for the project area was sourced from the Department of 
Agriculture and Food (Figure 5).  The map and legend provided provide unit descriptive 
information, land quality and capability data.  

2.6 INTERIM BIOGEOGRAPHIC REGIONALISATION OF AUSTRALIA REGION 
(IBRA) 

The project area lies within the Lesueur Sandplain Region (GS3) of the Geraldton 
Sandplains Interim Biogeographic Region, covering an area of 1,358,915 ha (Desmond & 
Chant, 2001). This subregion is known for a number of rare flora and vertebrate fauna 
species, and geographically restricted communities especially around the Mt Lesueur and 
Coomalloo areas. 
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Figure 4 - Physiographic Units of the Area (from NACC, 2002)

Project Area 



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 8 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page has been deliberately left blank.



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 9 

 
Figure 5 – Soil-landscape mapping for seismic area 
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COLOUR CODE LANDFORM SOILS VEGETATION

222Ag_4a

ancient alluvial plain, 

yellow and pale sands on 

bog iron, red shallow 

yellow and pale sands on bog iron, 

red shallow sands on bog iron

heath with patches of mallee and 

York gum

222Ag_4b ancient alluvial plain

Pale and yellow deep sand with 

some sandy duplexes and shallow 

sand over pans

heath to scrub with patches of 

York gum

222Ag_5a

low to very low dunes with 

broad crests plus swales 

and some flats yellow and pale sands

Banksia prionotes low woodland 

with patches of heath and 

occasional patches of York gum

222Ag_5b

sandplain, minor closed 

depressions

yellow sands, red sands on bog 

iron heath, some Banksia prionotes

222Ag_5c

sandplain, includes some 

very low dune

yellow and pale sands, sandy 

duplexes, shallow sand on bog iron

Heath, with patches of Banksia 

prionotes

222Ag_5d

swales, open and closed 

depressions, commonly 

waterlogged

wet soil, pale and yellow sands, 

sandy duplexes (some alkaline), 

sandy earths

variable, scrub with Melaleuca 

and areas of Banksia or 

Eucalyptus open woodland

222Ag_6a very low to low dunes yellow and pale deep sands

low open woodlands of Banksia 

prionotes and shrublands with for 

example Eremaea pauciflora

222Co_1

Quaternary alluvial plain, 

low dunes common

Pale and yellow deep sands, some 

playa soils

Open low Banksia prionotes 

woodland with scrub and patches 

of woodland

222Co_3a

plateau residue and 

hillslopes and some small 

breakaways

sandy gravels, gravelly pale deep 

sand

Dryandra heath with patches of 

mallee

222Co_3b

gently inclined upper 

hillslopes and crests

sandy and shallow gravels with 

pale sands, duricrust common

Euc accedens woodland with 

patches of heath

222Co_4a

playa lakes contained by 

Co1

shallow loams, sandy and loamy 

duplexes all over pans (clay, 

silcrete or diatomite) Eucalyptus woodland

222Co_5a

plain, hillcrests and very 

gently inclined hillslopes

pale sandy gravels, gravelly pale 

deep sand, pale and yellow deep 

sands mixture of low heath types

222Co_5b

plain with small sand filled 

open depressions

pale sandy gravels, yellow deep 

sand, sandy duplexes mixture of low heath types

222Co_6a

very gently to gently 

inclined hillslopes and 

minor sand filled drainage 

lines yellow and pale deep sands

Banksia dominated heath and 

open woodland

222Co_6c

flat to very gently inclined 

slopes of very minor sand 

filled drainage lines within 

plain (Co7) pale and yellow sands

heath with some low open 

banksia woodland

222Co_7 upland sandplain

pale and yellow deep sands, 

gravelly pale deep sand

heath with occasional 

Eucalyptus todtiana

222La_1

Plain with occasional low 

dunes and depression

Yellow and pale deep sands, 

gravelly pale deep sand, some 

sandy earths and sandy gravels

Heath and open low Banksia 

prionotes  woodland

222La_2

Plain with common low 

dunes and depression

Yellow and pale deep sands, some 

sandy earths and sandy duplexes

Heath and open low Banksia 

prionotes woodland

222La_5

sandplain, level to very 

gently inclined

Yellow, red and pale deep sands 

with some gravel soils

low heath and open low Banksia 

prionotes woodland
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2.7 19BBOTANICAL PROVINCE 

The project is located within the Lesueur system of the Irwin Botanical District as defined 
by Beard (1981).  Numerous mesas and hills are a feature of this system which extends 
north and south of Badgingarra to east of Jurien Bay (Department of Agriculture & Food, 
2007a). The vegetation ranges from heath on the upper slopes and summits, scrub-heath 
on the mid slope sands, low Banksia woodland on the deep sand valleys to Eucalypt 
woodland along drainage lines. The heath contains an exceptional diversity of species 
and is recognised at a global scale.   
 
The vegetation of the project area is described by Beard (1981) as (Figure 4):  

 Vegetation Association 1031: Scrub heath mosaic of Hakea and Dryandra on sand 
and laterite,  

 Vegetation Association 694: Shrublands; scrub-heath on yellow sandplain  
Banksia-Xylomelum alliance  in the Geraldton Sandplain & Avon-Wheatbelt 
Regions, 

 Vegetation Association 1036: Low woodland; Banksia prionotes (Figure 6). 

2.8 REGIONAL VEGETATION SURVEYS 

There have been numerous vegetation surveys undertaken in the region of the proposed 
project area, although not necessarily in the Watheroo National Park.   
 
Two surveys from the Watheroo National Park are known: 
 
In September 1993 the Western Australian Naturalist Club undertook a survey of the 
Watheroo National Park.  The survey recorded 413 plant taxa (WANC, 1993, attached as 
Appendix 1).   
 
An additional survey in the Watheroo National Park was  undertaken by E.A. Griffin  and 
Associates (1991), who completed a survey of the Watheroo Bentonitic Lakes.  These 
lakes are listed as a Threatened Ecological Community (TEC) and are located 
approximately 20 km east of the proposed seismic survey area (Griffin, 1991). 
 
E.A. Griffin and Associates undertook an analysis of a database composed of plant lists 
from ten published surveys conducted by different groups on the Northern Sandplains 
between Perth and Geraldton, and also unpublished data from a further nine surveys in 
the same region. This study defined regional patterns in the vegetation and made 
suggestions regarding existing Botanical District boundaries as well as highlighting gaps 
in the knowledge of the Northern Sandplains (Griffin, 1994). 
 
The Western Australian Wildflower Society conducted a survey of the Northern Sandplain 
from Moore River to Jurien Bay in 1988 using volunteers, with the results reported in 1989 
(Griffin and Keighery 1989). This survey collected a total of 627 vascular plant taxa, 
including many regionally restricted or poorly known species. 

2.9 REMNANT VEGETATION 

Native vegetation has been heavily cleared in Western Australia (WA), especially in the 
Southwest and Northern Agricultural Region.  Remaining remnant vegetation is important 
in helping preserve native vegetation, species diversity and fauna habitat.  Areas with less 
than 30% of their pre-European extent generally experience exponentially accelerated 
species loss and areas with less than 10% are considered “endangered” (Shepherd etal 
2001).  
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The project area is located within the Shires of Coorow and Dandaragan, which have 
38.8% and 48.8% vegetation cover (respectively) remaining, well above the 30% 
threshold.  The Geraldton Sandplains 3 IBRA sub region (Lesueur Sandplain) in which the 
project is located has 550,331 ha of vegetation cover remaining, which is 40.5% of the 
pre-european extent  Of this, 41.2% (or 16.7% of the pre-european extent) is within IUCN 
class I-IV reserves.  
 
Using Shepherd (2007), the extent of the vegetation types occurring in the project area 
according to Beard (1981) are presented in Table 2, and mapped in Figure 6. 
 

Table 2 - Extent of vegetation groups occurring within the project area 

VEGETATION TYPE 
CURRENT 

AREA 
(ha) 

PERCENTAGE 
WITHIN IUCN 

CLASS 
RESERVE 

PERCENTAGE OF 

PRE-EUROPEAN 
VEGETATION 
REMAINING 

Banksia (formerly Dryandra) 

and Hakea scrub heath (Veg assoc 1031) 
91,174.38 39.3% 33.83% 

Shrublands; scrub-heath on yellow 
sandplain  Banksia-Xylomelum alliance  in 
the Geraldton Sandplain & Avon-Wheatbelt 

Regions (Veg assoc 694) 

 

61,030.62 
51.88% 17.61% 

Low woodland; Banksia prionotes  

(Veg assoc 1036) 

 
32,832.65 47.96% 38.04% 
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Figure 6 - Vegetation associations of project area as described by Beard (1981)
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2.10 21BDECLARED RARE AND PRIORITY LISTED FLORA 

Species of flora are defined as DRF or Priority conservation status where their populations 
are restricted geographically or threatened by local processes.  Table 3 presents the 
definitions of Declared Rare and the four Priority ratings under the Wildlife Conservation 
Act 1950 as described on Florabase (WA Herbarium, 2008). 
 

Table 3 - Definition of Rare and Priority flora species (WA Herbarium, 2008) 

CONSERVATION 

CODE 
CATEOGRY 

R 

 

Declared Rare Flora – Extant Taxa 

“Taxa which have been adequately searched for and are deemed 
to be in the wild either rare, in danger of extinction, or otherwise in 
need of special protection and have been gazetted as such.” 

P1 Priority One – Poorly Known Taxa 

“Taxa which are known from one or a few (generally <5) 
populations which are under threat, either due to small population 
size, or being on lands under immediate threat.  Such taxa are 
under consideration for declaration as „rare flora‟ but are in urgent 
need of further survey.” 

P2 Priority Two – Poorly Known Taxa 

“Taxa which are known from one or a few (generally <5) 
populations, at lease some of which are not believed to be under 
threat (not currently endangered).  Such taxa are under 
consideration for declaration as „rare flora‟ but are in urgent need of 
further survey.” 

P3 Priority Three – Poorly Known Taxa 

“Taxa which are known from several populations, and the taxa are 
not believed to be under immediate threat (i.e. not currently 
endangered), either due to the number of known populations 
(generally <5), or known populations being large, and either 
widespread or protected.  Such taxa are under consideration for 
declaration as „rare flora‟ but are in need of further survey.” 

P4 Priority Four – Rare Taxa 

“Taxa which are considered to have been adequately surveyed, 
and which whilst being rare (in Australia), are not currently 
threatened by an identifiable factor.  These taxa require monitoring 
every 5-10 years.” 

 
Prior to the initial site visit, a search of the DECs Declared Rare and Priority Flora (DEC, 
2007) and the Western Australian Herbarium (WAHERB, 2006) databases were examined 
for species recorded within the coordinates 220 33‟ - 220 49‟ S and 1170 38‟ - 1170 52‟ E  
(Appendix 2).   Updated records have since been obtained from DEC. 
 
A search was also made of the EPBC Protected Matters Database using the same 
coordinates as the DEC searches, the results of which are included as Appendix 3. 
 
Latent undertook a risk assessment for the potential for flora species of conservation 
significance to occur within the project area using the information collected during the two 
initial surveys and advice from local flora specialist Mr Don Williams (Table 4).   The 
results of the risk assessment based on the survey work undertaken are presented in 
Section 5.2. 
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2.11 822BDIEBACK 

Dieback (in Western Australia caused by Phytophthora spp.) is an exotic soil borne water 
mould that continually spreads by root to root transfer amongst host plants and through 
the dispersal of zoospores in free-flowing water. It also produces oospores that stay in 
dead palnt material. Native animals and humans, vehicles and machinery also have the 
potential to transport Phytophthora. 
 
The effect of Phytophthora on the health of plant communities varies greatly. The root 
disease destroys the structure of many native communities, reduces their floristic diversity 
and primary productivity, and destroys the habitat of dependant native fauna. 
 
Although once thought to be too dry for Phytophthora, infestations have been recorded in 
Badgingarra National Park and surrounds and Lesueur National Park (DEC, 2006).  The 
initial misunderstanding was caused by the prevalence of the species Phytophthora 
cinnamomi which has caused damage in wetter areas. However it is now known that there 
are eight different species of Phytophthora  introduced to the south-west of Western 
Australia and that, although thought less destructive, these can invade different and drier 
habitats. 
 
There is only a short period each year that is favourable for the production and 
dissemination of fungal spores on the Northern Sandplains, generally during either Spring 
or Autumn or periods of intense summer rain (Hart, 1992). 
 
Latent reports that dieback assessments have not been previously undertaken in the 
project area, including the Watheroo National Park.  There are no known infections of 
dieback within Watheroo National Park.  
 
During the surveys undertaken, Mr Don Williams assessed the potential occurrence of 
dieback in the project area.   Mr Williams attended the “Phytophthora Dieback 
Management Workshop” run for Project Dieback that is delivered by South Coast Natural 
Resources Management Group and the Australian Government through the Natural 
Heritage Trust. The course was run by Dieback Treatment Services. 
 
Literature on the disease and its effects was also consulted to provide a picture of the 
known extent of dieback infection in the region and its consequences. 

2.12 23BCONSERVATION AREAS IN ADJACENT AREAS 

Part of the project area is located within Watheroo National Park and the proposed Big 
Soak Plain Conservation Park (Figure 2). 
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3.0 2BFIELD SURVEY METHODS 

3.1 24BSURVEY METHODS 

The flora surveys of the study area were planned and implemented as far as practicable in 
accordance with the Environmental Protection Authority (EPA) Guidance Statement No. 
51 Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in 

Western Australia (EPA 2005). 
 
Numerous vegetation and flora surveys have been undertaken for Latent in the project 
area: 

 An initial flora survey to collect flowering material from the different vegetation groups 
was undertaken by Botanica Consulting (BC) in conjunction with Keith Lindbeck & 
Associates (KLA) on 13 - 17 November 2007. Approximately 40 km of the proposed 
receiver lines in the different vegetation groups in Watheroo National Park were 
walked and vegetation and flora identified and recorded.     

 Vegetation survey conducted by BC on 5 - 7 December 2007 in conjunction with Don 
Williams, to identify the major vegetation groups within the entire extent of the 
proposed seismic survey area (in and outside the National Park).     

 Relevés undertaken by Don Williams of the different vegetation groups within the 
seismic survey area from Apri l- July 2008. 

 Establishment of 32 10 x 10 m quadrats within different vegetation groups in the 
seismic survey area undertaken by Don Williams, BC and Cate Tauss (with assistance 
from KLA) on 5-9 September 2008. 

 Ground truthing of additional areas (via transects across different vegetation units) on 
23-24 September 2008 by Don Williams and KLA.  Vegetation types and records of 
Priority flora encountered were recorded. 

 Vegetation and flora survey undertaken on 10-14 August 2009.  This involved the 
establishment of an additional four quadrats and walking of transects (relevés 
recorded) in the eastern project area.  Vegetation types and records of Priority flora 
encountered were recorded. 

The surveys were undertaken using the following methods: 

 All areas surveyed were traversed on foot and vehicle to map vegetation 
boundaries.  An initial site reconnaissance, aerial photography and soil-landscape 
mapping (produced by the Department of Agriculture and Food) was used as a 
base to define different vegetation groups that required investigation. 

 Vegetation groups when encountered were described and all flora species 
occurring were recorded.  Each vegetation type was photographed and 
referenced to a waypoint. 

 Vegetation Condition was described using the published scale of Keighery (1994) 
(reproduced as Appendix 4) 

 Quadrats and transects (with relevés sampled on the transects) were sampled to 
identify vegetation types and the following information recorded:   

o Site location (GDA). 

o Soil type and position in the landscape. 

o Site condition including fire history and previous disturbance. 

o Vegetation structure. 

o Vascular species present, in particular dominant species. 

o Quadrats established during the survey recorded the height and cover of all 
vascular species present. 
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o Vegetation types were examined for the presence or absence of any DRF 
and Priority flora species.  As the entire project area could not practically 
be ground truthed, the risk assessment undertaken by Don Williams 
identified habitats where significant flora may be present and where these 
habitats were encountered during the survey.  A targeted search for 
potentially occurring species of conservation significance was  then 
undertaken in these habitats.. 

o Location and number of any DRF or Priority flora species was recorded. 

o Location of weed species recorded.  As a large portion of the project area 
is located on cleared agricultural land, the surveys included recording non-
native species occurring. 

o Evidence of dieback was assessed during the surveys (using health of 
dieback indicator species as a guide). 

Identification of species collected and in the field was carried out by Jim Williams of 
Botanica Consulting, Cate Tauss and Don Williams.  All species not readily identifiable in 
the field were collected, pressed and dried, and identified with reference to published keys 
and specimens held in the Western Australian Herbarium.Using information on the 
frequency of Priority species collected during the surveys, estimates were made of their 
frequency per hectare in the vegetation types in which they were found.  These figures 
were then used in conjunction with the proposed area of disturbance in each vegetation 
type to provide an estimate of the percentage of the population that was likely to be 
impacted.  This information is included in Table 10. 

3.2 25BSCOPE OF SURVEY – LIMITATIONS 

The potential limitations of the surveys are identified in Table 4. 

Table 4 - Potential limitations of the flora survey 

Potential limitations Constraint 
(Y/N) 

Comment 

Competency and experience of the 
consultants undertaking the survey 

N Botanists who undertook the surveys were 
familiar with vegetation in this region.  Mr Don 
Williams is a specialist in this area. 

Proportion of flora identified during 
survey 

N All species were identified and where positive 
identification could not be made in the field, 
were sampled and sent to a specialist 
taxonomist.  

Where flowering material was not available, 
taxa were identified to genera level – given 
the level of work undertaken in the area it is 
believed that most species in the area have 
been recorded. 

Five specimens of Lepidosperma are 
currently being identified. 

Sources of information N DRF and Priority Flora GIS information was 
available from DEC. 

Proportion of the task achieved N All tasks completed. 

Timing/Season N The surveys were conducted in spring 
(October – November), May-June 2008 and 
August 2009.  A targeted DRF and Priority 
flora survey was undertaken in Spring 2008. 

Disturbance in survey area Y 32% of the project area is located on cleared 
agricultural land.   

Intensity of survey effort N Surveys included sampling by quadrats, 
relevés, transects, vehicle and ground 
truthing.  It is believed all representative 
vegetation communities were inspected. 
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Resources N Adequate resources were available. 

Access problems N No issue. 

Availability of contextual information on 
the region 

N WA Herbarium database and DEC 
Threatened database information was made 
available.  Information on the vegetation 
groups from 1993 survey of Watheroo 
National Park was made available. 
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4.0 3BVEGETATION  

4.1 26BVEGETATION  

The vegetation surveys identified 20 vegetation types in the project area (Table 5, Figure 
5).  Vegetation types were identified in the field using species composition and structural 
information. 
 
The remainder of the project area is located on cleared agricultural land with scattered 
Eucalyptus todtiana, Banksia armata, Banksia sessilis var flabellifolia and Lomandra 
hastilis.   
 
A description of each vegetation group is contained in the following sections.   

Table 5 - Vegetation types recorded during the survey 

 

Vegetation Description 

K – Kwongan K1 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia 
sessilis var. flabellifolia, Daviesia podophylla, Leptospermum 
erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana and Actinostrobus 
arenarius trees on duplex sand. 

K2 Tall kwongan (1.5-2.m) dominated by Jacksonia hakeoides, 
Eremaea beaufortioides, Acacia blakelyi, Hakea circumalata, 
Banksia leptophylla, Calothamnus quadrifidus, Mesomelaena stygia, 
Allocasuarina humilis with scattered Actinostrobus arenarius and 
isolated Xylomelum angustifolium trees on deep white-yellow  sand. 

K3 Low-tall kwongan (1-2m) with scattered Xylomelum angustifolium 
and Eucalyptus todtiana, kwongan dominated by Astroloma 
xerophyllum, Banksia leptophylla, Grevillea shuttleworthiana, Hakea 
eneabba, Isopogon teretifolius, Jacksonia hakeoides, 
Leptospermum erubescens and Petrophile macrostachya  on white-
grey-yellow sand. 

K4 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia 
sessilis var. flabellifolia, Daviesia podophylla, Leptospermum 
erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana (no Actinostrobus 
arenarius). 

S - Shrubland S1 Dense Acacia blakelyi shrubland over Jacksonia hakeoides, Banksia 
leptophylla, Banksia sclerophylla, Isopogon sp. Watheroo, 
Adenanthos cygnorum and Leptospermum erubescens on deep 
sand. 

WK – Woodland 
with kwongan 
understorey 

WK1 Low open Eucalyptus gittinsii, Eucalyptus todtiana and Eucalyptus 
accedens woodland over mid-dense to dense Banksia armata, 
Astroloma microdonta, Hakea lissocarpha kwongan on grey duplex 
sands. 

WK2 Low dense Eucalyptus gittinsii with isolated Eucalyptus accedens 
over mid-dense Banksia armata, Hakea lissocarpha, Gastrolobium 
oxylobioides kwongan on lateritic soils. 
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Vegetation Description 

W - Woodland W1 Tall open Eucalyptus accedens woodland (4 - 8m) over Banksia 
sessilis var. flabellifolia, Calothamnus sp. Banksia leptophylla, 
Petrophile serruriae, Hakea lissocarpha and Bossiaea eriocarpa on 
shallow sand over clay. 

W2 Open-mid dense Xylomelum angustifolium, Banksia prionotes and 
Actinostrobus arenarius woodland with scattered Eucalyptus 
todtiana over Eremaea beaufortioides, Leptospermum erubescens, 
Mesomelaena stygia, Hakea platysperma, Hakea prostrata with 
some kwongan species on deep yellow sand. 

W3 Open Eucalyptus todtiana woodland over Banksia armata, Banksia 
sessilis var. flabellifolia, Calothamnus quadrifidus kwongan on deep 
yellow white sand. 

W4 Open-mid dense Xylomelum angustifolium woodland with scattered 
Banksia sp. Eucalyptus todtiana and Actinostrobus arenarius over 
Hakea cygna, Leptospermum erubescens, Banksia leptophylla, 
Hakea psilorrhyncha and Verticordia eriocephala kwongan on deep 
yellow sand. 

W5 Open Eucalyptus drummondii and Eucalyptus todtiana woodland 
over Banksia candolleana, Cyanostegia lanceolata and Eremaea 
beaufortioides kwongan on white grey duplex sand and gravel. 

W6 Open Eucalyptus accedens woodland over open Banksia armata, 
Banksia grandis, Calothamnus longissimus and Banksia carlinoides 
kwongan on clay.   

D - Disturbed KD1 Regrowth - Mid-dense to sparse Acacia steedmanii, Conostylis 
borealis, Corynanthera flava, Banksia sessilis kwongan heath on 
duplex sands. 

BK1 Burnt low kwongan over Banksia leptophylla and Caustis diocia  
(similar to K1) over deep sand. 

BW1 Burnt Sparse-open Xylomelum angustifolium, Banksia prionotes and 
Actinostrobus arenarius woodland over Allocasuarina humilis, 
Acacia blakelyi, Jacksonia hakeoides, Lachnostachys eriobotrya, 
Daviesia podophylla, Verticordia eriocephala and Grevillea 
amplexans kwongan on deep white sand. 

WD1 Degraded Eucalyptus loxophleba woodland on sandy clay. 

WD2 Degraded Eucalyptus drummondii woodland on gravel. 

WD3 Degraded sparse Banksia woodland (Banksia prionotes, Banksia 
sessilis var. flabellifolia and Banksia leptophylla) on deep pale yellow 
sand. 

WD4 Degraded Eucalytpus gittinsii and Eucalytpus todtiana woodland 
over sparse kwongan understorey on grey duplex sand. 
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It should be noted that the communities defined as W2, W4 are only superficially different 
and may, under statistical analysis (which was not carried out at this level of survey), 
prove to be the same. Community BW1, which is a burnt unit occupying an area between 
W2 and W4, is possibly a burnt example of this W2/W4 complex as it shares structural 
elements but differs in shrub composition by appearing to contain a greater number of 
species that may be „pyrosere‟ elements. 

4.2 27BVEGETATION CONDITION 

The condition rating of the vegetation communities identified in the project area included 
areas in “Excellent”, “Good” and “Degraded” condition (Keighery, 1994 and Appendix 3 of 
this report).   
 
The vegetation communities in “Excellent” condition were healthy with their vegetation 
structure intact and no signs of disturbance aside from an existing firebreak with little to no 
weeds present.  
 
Those in “Good” condition were actively grazed with some weed species or consisted of 
an area which had been cleared and was re-establishing.   
 
Communities identified as “Degraded” had been subject to extensive clearing. 
 
The vegetation condition of each community is detailed in the following sections.
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Figure 7 - Vegetation groups in the project area
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Community Description 

 K1 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia sessilis var. flabellifolia, Daviesia 
podophylla, Leptospermum erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana and Actinostrobus arenarius trees on duplex sand. 

 K2 Tall kwongan (1.5-2.m) dominated by Jacksonia hakeoides, Eremaea beaufortioides, Acacia blakelyi, 
Hakea circumalata, Banksia leptophylla, Calothamnus quadrifidus, Mesomelaena stygia, Allocasuarina 
humilis with scattered Actinostrobus arenarius and isolated Xylomelum angustifolium trees on deep white-
yellow  sand. 

 K3 Low-tall kwongan (1-2m) with scattered Xylomelum angustifolium and Eucalyptus todtiana, kwongan 
dominated by Astroloma xerophyllum, Banksia leptophylla, Grevillea shuttleworthiana, Hakea eneabba, 
Isopogon teretifolius, Jacksonia hakeoides, Leptospermum erubescens and Petrophile macrostachya  on 
white-grey-yellow sand. 

 K4 Low Kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia sessilis var. flabellifolia, Daviesia 
podophylla, Leptospermum erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana (no Actinostrobus arenarius). 

 S1 Dense Acacia blakelyi shrubland over Jacksonia hakeoides, Banksia leptophylla, Banksia sclerophylla, 
Isopogon sp Watheroo, Adenanthos cygnorum and Leptospermum erubescens on deep sand. 

 WK1 Low open Eucalyptus gittinsii, Eucalyptus todtiana and Eucalyptus accedens woodland over mid-dense to 
dense Banksia armata, Astroloma microdonta, Hakea lissocarpha kwongan on grey duplex sands. 

 WK2 Low dense Eucalyptus gittinsii with isolated Eucalyptus accedens over mid-dense Banksia armata, Hakea 
lissocarpha, Gastrolobium oxylobioides kwongan on lateritic soils. 

 W1 Tall open Eucalyptus accedens woodland (4 – 8 m) over Banksia sessilis var. flabellifolia, Calothamnus 
sp,.Banksia leptophylla, Petrophile serruriae, Hakea lissocarpha and Bossiaea eriocarpa on shallow sand 
over clay. 

 W2 Open-mid dense Xylomelum angustifolium, Banksia prionotes and Actinostrobus arenarius woodland with 
scattered Eucalyptus todtiana over Eremaea beaufortioides, Leptospermum erubescens, Mesomelaena 
stygia, Hakea platysperma, Hakea prostrata with some kwongan species on deep yellow sand. 

 W3 Open Eucalyptus todtiana woodland over Banksia armata, Banksia sessilis var. flabellifolia, Calothamnus 
quadrifidus kwongan on deep yellow white sand. 

 W4 Open-mid dense Xylomelum angustifolium woodland with scattered Banksia sp. Eucalyptus todtiana and 
Actinostrobus arenarius over Hakea cygna, Leptospermum erubescens, Banksia leptophylla, Hakea 
psilorrhyncha and Verticordia eriocephala kwongan on deep yellow sand. 

 W5 Open Eucalyptus drummondii and Eucalyptus todtiana woodland over Banksia candolleana, Cyanostegia 
lanceolata and Eremaea beaufortioides kwongan on white grey duplex sand and gravel. 

 W6 Open Eucalyptus accedens woodland over open Banksia armata, Banksia grandis, Calothamnus 
longissimus and Banksia carlinoides kwongan on clay.   

 KD1 Regrowth - Mid-dense to sparse Acacia steedmanii, Conostylis borealis, Corynanthera flava, Banksia 
sessilis kwongan heath on duplex sands. 

 BK1 Burnt low Kwongan over Banksia leptophylla and Caustis diocia (similar to K1) over deep sand. 

 BW1 Burnt Sparse-open Xylomelum angustifolium, Banksia prionotes and Actinostrobus arenarius woodland 
over Allocasuarina humilis, Acacia blakelyi, Jacksonia hakeoides, Lachnostachys eriobotrya, Daviesia 
podophylla, Verticordia eriocephala and Grevillea amplexans kwongan on deep white sand. 

 WD1 Degraded Eucalyptus loxophleba woodland on sandy clay. 

 WD2 Degraded Eucalyptus drummondii woodland on gravel. 

 WD3 Degraded sparse Banksia woodland (Banksia prionotes, Banksia sessilis var. flabellifolia and Bankisia 
leptophylla) on deep pale yellow sand. 

 WD4 Degraded Eucalytpus gittinsii and Eucalytpus todtiana woodland over sparse kwongan understorey on 
grey duplex sand. 
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KWONGAN – K1 

Vegetation 
description:  

Low kwongan (to 1.5 m) dominated by Banksia leptophylla, Banksia 
sessilis var. flabellifolia, Daviesia podophylla, Leptospermum erubescens, 
Hakea auriculata, Hakea lissocarpha and Calothamnus longissimus with 
scattered Eucalyptus todtiana and Actinostrobus arenarius trees on 
duplex sand. 

Location: Western edge of Watheroo National Park‟s proposed Big Soak Plain 
Conservation Park 

Priority species: Allocasuarina ramosissima (P3) 
Banksia cypholoba (P3) 
Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 
Banksia splendida subsp. macrocarpa (P3) 
Baeckea sp. Perth Region (R.J. Cranfield 444) (P3) 
Jacksonia carduacea (P3) 
Melaleuca ?clavifolia (P3) 
Verticordia insignis subsp eomagis (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Duplex sand and gravel 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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KWONGAN – K2 

Vegetation 
description:  

Tall kwongan (1.5-2.m) dominated by Jacksonia hakeoides, Eremaea 
beaufortioides, Acacia blakelyi, Hakea circumalata, Banksia leptophylla, 
Calothamnus quadrifidus, Mesomelaena stygia, Allocasuarina humilis with 
scattered Actinostrobus arenarius and isolated Xylomelum angustifolium 
trees on deep white-yellow  sand. 

Location: Western edge of WNP; proposed Big Soak Plain Conservation Park, 

Priority species: Allocasuarina ramosissima (P3) 
Desmocladus elongatus (P3) 
Banksia cypholoba (P3) 
Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: White-yellow sand 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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KWONGAN – K3 

Vegetation 
description:  

Tall kwongan (1 - 2 m) with scattered Xylomelum angustifolium and 
Eucalyptus todtiana, kwongan dominated by Astroloma xerophyllum, 
Banksia leptophylla, Grevillea shuttleworthiana, Hakea eneabba, Isopogon 
teretifolius, Jacksonia hakeoides, Leptospermum erubescens and 
Petrophile macrostachya  on white-grey-yellow sand. 

Location: Lot 10323, Lot 10324 

Priority species: Banksia chamaephyton (P4) 
Banksia cypholoba (P3) 
Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 
Baeckea sp. Perth Region (R.J. Cranfield 444) (P3) 
Hensmania stoniella (P3) 
Melaleuca ?clavifolia (P3) 
Phlebocarya pilosissima subsp. pilosissima (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: White-yellow sand 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
Same species composition as K2 – except no Actinostrobus arenarius. 

 

 



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 31 

KWONGAN – K4 

Vegetation 
description:  

Low Kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia 
sessilis var. flabellifolia, Daviesia podophylla, Leptospermum 
erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus 
longissimus with scattered Eucalyptus todtiana (no Actinostrobus 
arenarius) 

Location: Lot 10324 

Priority species: Banksia cypholoba (P3) 
Banksia pteridolia subsp. vernalis (P3)  
Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: White-yellow sand 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
Same species composition as K1 –  except no Actinostrobus arenarius. 
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SHRUBLAND – S1 

Vegetation 
description:  

Dense Acacia blakelyi shrubland over Jacksonia hakeoides, Banksia 
leptophylla, Banksia sclerophylla, Isopogon sp. Watheroo, Adenanthos 
cygnorum and Leptospermum erubescens on deep sand. 

Location: Watheroo National Park 

Priority species: Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Deep sand 

Comments: Evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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WOODLAND-KWONGAN – WK1 

Vegetation 
description:  

Low open Eucalyptus gittinsii, Eucalyptus todtiana and Eucalyptus 
accedens woodland over mid-dense to dense Banksia armata, Astroloma 
microdonta, Hakea lissocarpha kwongan on grey duplex sands. 

Location:  Watheroo National Park; Lot 10324 

Priority species: Banksia platycarpa (P4) 
Banksia splendida subsp. macrocarpa (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Grey duplex sands 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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WOODLAND-KWONGAN – WK2 

Vegetation 
description:  

Low dense Eucalyptus gittinsii with isolated Eucalyptus accedens over 
dense Banksia armata, Hakea lissocarpha and Gastrolobium oxylobioides 
kwongan on lateritic soils. 

Location: Lot 10324 

Priority species: Banksia fraseri subsp. crebra 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Lateritic soils 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 

 



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 35 

WOODLAND  – W1 

Vegetation 
description:  

Tall open Eucalyptus accedens woodland (4 – 8 m) over Banksia sessilis 
var. flabellifolia, Calothamnus sp. Banksia leptophylla, Petrophile serruriae, 
Hakea lissocarpha and Bossiaea eriocarpa  on shallow sand over clay. 

Location: Watheroo National Park; Lot 10323; Lot 10324 

Priority species: Baeckea sp. Bunney Road (S.Patrick 4059) (P2) 
Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 
Beyeria gardneri (P3) 
Melaleuca ?clavifolia (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Shallow sand over clay. 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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WOODLAND  – W2 

Vegetation 
description:  

Open-mid dense Xylomelum angustifolium, Banksia prionotes and 
Actinostrobus arenarius woodland with scattered Eucalyptus todtiana over 
Eremaea beaufortioides, Leptospermum erubescens, Mesomelaena stygia, 
Hakea platysperma, Hakea prostrata kwongan on deep yellow sand. 

Location: Watheroo National Park; proposed Big Soak Plain Conservation Park 

Priority species: Allocasuarina ramoisissima (P3) 
Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 
Beyeria gardneri (P3) 
Hensmania stoniella (P3) 
Melaleuca ?clavifolia (P3) 
Verticordia insignis subsp. eomagis (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Deep yellow sand 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 

 

 



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 37 

WOODLAND  – W3 

Vegetation 
description:  

Open Eucalyptus todtiana woodland over Banksia armata, Banksia sessilis 
var. flabellifolia, Calothamnus quadrifidus kwongan on deep yellow sand. 

Location: Watheroo National Park 

Priority species: Banksia sclerophylla (P4) 
Verticordia insignis subsp. eomagis (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Shallow sand over clay. 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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WOODLAND  – W4 

Vegetation 
description:  

Open-mid dense Xylomelum angustifolium woodland with scattered 
Banksia sp. Eucalyptus todtiana and Actinostrobus arenarius over Hakea 
cygna, Leptospermum erubescens, Banksia leptophylla, Hakea 
psilorrhyncha and Verticordia eriocephala kwongan on deep yellow sand. 

Location: Watheroo National Park 

Priority species: Allocasuarina ramosissima (P3) 
Melaleuca ?clavifolia (P3) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Deep yellow sand 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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WOODLAND  – W5 

Vegetation 
description:  

Open Eucalyptus drummondii and Eucalyptus todtiana woodland over 
Banksia candolleana, Cyanostegia lanceolata and Eremaea beaufortioides 
kwongan on white grey duplex sand and gravel. 

Location: Lot 10323 

Priority species: Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: White grey duplex sand and gravel 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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WOODLAND  – W6 

Vegetation 
description:  

Eucalyptus accedens woodland over open Banksia armata,  Calothamnus 
longissimus and Banksia carlinoides kwongan on clay.   

Location: Lot 10325 

Priority species: Banksia sclerophylla (P4) 

Vegetation Condition: Good (Keighery, 1994). 

Soils: Shallow sand over clay. 

Comments: No evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
Weeds present. 
Macrozamia sp recorded in southern W6 area. 
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DISTURBED – KD1 

Vegetation 
description:  

Regrowth - Mid-dense to sparse Acacia steedmanii, Conostylis borealis, 
Corynanthera flava, Banksia sessilis kwongan on pale yellow sands. 

Location: Lot 10323 

Priority species: Banksia cypholoba (P3) 

Vegetation Condition: Good (Keighery, 1994). 

Soils: Pale yellow sands 

Comments: Evidence of fire in last 10 years. 
No DRF recorded. 
No evidence of Phytophthora. 
Weeds present. 
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DISTURBED – BK1 

Vegetation 
description:  

Burnt low Kwongan over Banksia leptophylla and Caustis diocia (similar to 
K1) over deep sand. 

Location: Proposed Big Soak Plain Conservation Park 

Priority species: Banksia platycarpa (P4) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Deep white sand 

Comments: Burnt <10 years ago. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 

No photograph available 
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DISTURBED – BW1 

Vegetation 
description:  

Burnt sparse-open Xylomelum angustifolium, Banksia prionotes and 
Actinostrobus arenarius woodland over Allocasuarina humilis, Acacia 
blakelyi, Jacksonia hakeoides, Lachnostachys eriobotrya, Daviesia 
podophylla, Verticordia eriocephala and Grevillea amplexans kwongan on 
deep white sand. 

Location: Watheroo National Park 

Priority species: Banksia platycarpa (P4) 

Vegetation Condition: Excellent (Keighery, 1994). 

Soils: Deep white sand 

Comments: Burnt 7-10 years ago. 
No DRF recorded. 
No evidence of Phytophthora. 
No weeds. 
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DISTURBED – WD1 

Vegetation 
description:  

Degraded Eucalyptus loxophleba woodland on sandy clay. 

Location: Watheroo National Park; Lot 10088 

Priority species: Nil 

Vegetation Condition: Degraded (Keighery, 1994). 

Soils: Sandy clay 

Comments: No evidence of fire in last 10 years  
No evidence of Phytophthora. 
Weeds recorded – Cape weed (Arcotheca calendula) recorded in WNP. 
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DISTURBED – WD2 

Vegetation 
description:  

Degraded Eucalyptus drummondii woodland on gravel. 

Location: Lot 10324 

Priority species: Nil 

Vegetation Condition: Degraded (Keighery, 1994). 

Soils: Gravel 

Comments: No evidence of fire in last 10 years. 
No evidence of Phytophthora. 
Weeds recorded. 
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DISTURBED – WD3 

Vegetation 
description:  

Degraded sparse Banksia woodland (Banksia prionotes, Banksia sessilis 
var. flabellifolia and Bankisia leptophylla) on deep pale yellow sand. 

Location: Lot 10088 

Priority species: Banksia platycarpa (P4) 
Banksia sclerophylla (P4) 

Vegetation Condition: Good (Keighery, 1994). 

Soils: Deep pale yellow sand 

Comments: No evidence of fire in last 10 years. 
No evidence of Phytophthora. 
Weeds recorded. 

No photograph available 

 
 
DISTURBED – WD4 

Vegetation 
description:  

Degraded Eucalytpus gittinsii and Eucalytpus todtiana woodland over 
sparse kwongan understorey on grey duplex sand. 

Location: Lot 10088 

Priority species: Banksia cypholoba (P3) 
Banksia sclerophylla (P4) 

Vegetation Condition: Degraded (Keighery, 1994). 

Soils: Grey duplex sand 

Comments: No evidence of fire in last 10 years. 
No evidence of Phytophthora. 
Weeds recorded. 

 

Start of WD4 adjacent to cleared agricultural land 
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5.0 FLORA 

5.1 28BSURVEY RESULTS 

A total of 48 families, 152 genera and 430 taxa were recorded during the surveys, of 
which 16 species were introduced. 33 native taxa could not be identified to species level 
due to poor or sterile material. A complete species list of all the areas surveyed is 
provided in Appendix 4. 
 
 
The number of native species in each family recorded during the survey is listed in Table 
6.   
 

Table 6 – Number of native families and species recorded during the survey 

FAMILY # TAXA  FAMILY # TAXA 

ANTHERICACEAE 5  MYRTACEAE 70 

APIACEAE 2  ORCHIDACEAE 12 

ASTERACEAE 4  PAPILIONACEAE 29 

CASUARINACEAE 4  PHORMIACEAE 1 

CUPRESSACEAE 2  PITTOSPORACEAE 2 

CYPERACEAE 22  POACEAE 8 

DASYPOGONACEAE 9  PORTULACACEAE 1 

DILLENIACEAE 7  POLYGALACEAE 2 

DROSERACEAE 11  PROTEACEAE 101 

ECDEIOCOLEACEAE 1  RESTIONACEAE 14 

EPACRIDACEAE 13  RHAMNACEAE 5 

EUPHORBIACEAE 2  RUBIACEAE 1 

GOODENIACEAE 8  RUTACEAE 11 

GYROSTEMONACEAE 1  SANTALACEAE 1 

HAEMODORACEAE 16  STACKHOUSIACEAE 1 

HALORAGACEAE 2  STERCULIACEAE 4 

IRIDACEAE 2  STYLIDIACEAE 6 

LAMIACEAE 6  THYMELAEACEAE 2 

LOGANIACEAE 1  TREMANDRACEAE 1 

LORANTHACEAE 1  XANTHORRHOEACEAE 3 

MIMOSACEAE 20  ZAMIACEAE 1 

 
 
The Proteaceae family (Banksia et al) has the highest representation with 101 species, a 
considerable number of species more than the next most common family, the Myrtaceae 
(70 species). Both families contain large numbers of Ericoid (small shrubs with small 
leaves resembling the Erica species of Europe) species from sandplain habitats. Other 
relatively common families are the Papilionaceae (29), Cyperaceae (22) and Mimosaceae 
(20). 
 
The fact that 46families are represented by 135 genera and 415 native species in the area 
surveyed shows the diversity of the vegetation present on the sandplains. This compares 
with 627 taxa recorded between Moore River and Jurien Bay by Griffin and Keighery 
(1989) and 413 taxa within the Watheroo National Park itself recorded by the Western 
Australian Naturalist Club in 1993. It is estimated that this survey has identified over 90% 
of the species in the areas of proposed impact. 
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5.2 29BRARE AND PRIORITY SPECIES 

5.2.1 EPBC Protected Matters 

The search of the EPBC Protected Matters Database revealed 12 species from the 
region: 
 
Banksia serratuloides subsp. perissa (V) 
Banksia serratuloides subsp. serratuloides (V) 
Darwinia sp. Coorow (BA Fuhrer 96/54) (E) 
Eucalyptus crispata (V) 
Eucalyptus leprophloia (E) 
Frankenia conferta (E) 
Grevillea curviloba subsp. curviloba (E) 
Hakea megalosperma (V) 
Hemiandra rutilans (E) 
Hemigenia ramosissima (CE) 
Leupogon obtectus (E) 
Spirogardnera rubescens (E) 
 
Conservation ratings:  
V – Vulnerable 
E – Endangered 
CE - Critically Endangered 
 
NB Darwinia sp. Coorow (BA Fuhrer 96/54) is a taxonomic synonym of Darwinia 
chapmaniana (Florabase 2009) 
 
None of these taxa were recorded in the project area. 
 
Grevillea curviloba subsp. curviloba was not recorded on the DEC database searches as 
the only specimen lodged from the region of the project area is in New South Wales (AVH, 
2009) 
 

5.2.2 Declared Rare Flora (DRF) 

No DRF pursuant to subsection (2) of section 23F of the Wildlife Conservation Act 1950, 
as listed by the DEC, have been recorded or were identified in the project area.  
 
Local flora specialist Don Williams has advised that the habitat supporting DRF that occur 
locally is not found in the proposed survey area thus, DRF are not likely to be present in 
that area (Table 7).  The one exception is Eucalytpus rhodantha var. rhodantha, which is 
highly visible and familiar to the botanists involved in the surveys.  Despite targeted 
searches for this species in areas of suitable habitat, it was not recorded.  
 
 A DEC record for the DRF species Eucalyptus johnsoniana is located northeast of the 
project area on the proposed Big Soak Plain Conservation Park.  This species has a 
distribution extending from Tootbardi Road north to Eneabba Nature Reserve and the 
Iluka mine.  It is believed this record could potentially be an error given the location is 
outside its known distribution (pers. comm. Don Williams). 

5.2.3 Priority Flora 

Twenty-two Priority species were recorded during the surveys undertaken: 
 

  Acacia carens (P2) 

 Allocasuarina ramosissima (P3). 

 Baeckea sp. Bunney Road (S. Patrick 4059) (P2). 
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 Baeckea sp. Perth Region (R.J. Cranfield 444) (P3). 

 Banksia chamaephyton (P4). 

 Banksia cypholoba (P3). 

 Banksia fraseri var. cerebra (P3) 

 Banksia platycarpa (P4). 

 Banksia pteridifolia subsp. vernalis (P3). 

 Banksia sclerophylla (P4). 

 Banksia splendida subsp. macrocarpa (P3). 

 Beyeria ?gardneri (P3). 

 Desmocladus elongatus (P3). 

 Hensmania stoniella Keighery (P3). 

 Hibbertia aff. helianthemoides (P3) 

 Isopogon drummondii (P3) 

 Jacksonia carduacea (P3). 

 Melaleuca ?clavifolia (P3). 

 Petrophile chrysantha subsp. Watheroo (KM Allen 57) (P3) 

 Phlebocarya pilosissima subsp. pilosissima (P3). 

 Synaphea aephynsa (P3) 

 Verticordia insignis subsp. eomagis (P3).   

 

The identification of Melaleuca ?clavifolia, Beyeria ?gardneri and Hibbertia aff. 
helianthemoides have not been confirmed as no flowering material was available to 
sample during previous surveys.  The identification of these species will be confirmed in 
Spring 2009, until this time, the species have been treated as a Priority (given there are 
previous records in the area). 
 
Boronia penicillata, Calytrix drummondii and Daviesia chapmanii which were listed as 
Priority species in previous documents, have recently been removed from the Priority list.   
 
Two species listed in the Environmental Scoping Document as Priority species, 
Gompholobium roseum (P2) and Grevillea ?eriobotrya (P3) were later determined as 
Gompholobium shuttleworthii  and Grevillea shuttleworthiana, neither of which has a 
Priority ranking, and these species have been removed from the list. 
 
In addition, DEC records show an additional species within the project area: 
Verticordia muelleriana subsp. muelleriana (P3).This species was not recorded in the 
survey area. 

Table 7 presents the results of the risk assessment in combination with the results of the 
surveys undertaken at site.  Those species identified as having the potential to occur, but 
which were not recorded during the survey, have a low Priority ranking (P2-P4).   

Figure 8 shows the location of the Priority species that have been recorded within the 
proposed seismic survey area based on Herbarium, DEC records and flora surveys.    
This figure also includes Priority species located in the vicinity of, yet outside, the project 
area . 

The locations of Priority flora species recorded as GPS co-ordinates during the surveys 
are attached as Appendix 5. 
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5.2.4 Significant  species 

Guidance 51 gives number of reasons that species may be significant in the context of the 
locality or region. One of these is is if a species is at or beyond the known limit of its range 
(EPA, 2004). In consultation with Florabase (DEC, 2009) it was determined that several 
species collected for this report are in this category. These are, below in alphabetical 
order: 
 

 Acacia colletioides 
This collection represents a range extension for this species of approximately 100 
km to the west, as it has not been collected in the southern Geraldton Sandplain 
region previously. 

 Acacia steedmanii 
This collection represents a range extension for this species of approximately 150 
km west. It has not been recorded in the Geraldton Sandplains bioregion 
previously. 

 Boronia penicillata 
This collection puts this species at or just beyond the northernmost point of its 
range. 

 Conostephium drummondii 
Conostephium drummondii has been collected from the Esperance Plains and 
Mallee bioregions in the South-west previously. This collection represents a range 
extension of approximately 400 km to the north west. 

 Conostylis laxiflora 
This species has been collected from the Cape Naturalist – Cape Leeuwin region 
previously, and from near Bunbury. This collection represents a significant range 
extension to the north. 

 Cryptandra arbutiflora 
This collection signifies a new population of this species, which has been collected 
north of Geraldton and south of the survey area previously. 

 Cyanostegia lanceolata 
This collection extends the range of this species from an outlier collection near 
Perth approximately 150 km north. 

 Diuris longifolia 
Common Donkey Orchid, this species has not been collected on the Geraldton 
Sandplains before. It is a range extension of approximately 50 km. 

 Eriachne sp. grass 
Eriachne has not been collected on the Geraldton Sandplain south of Geraldton 
before, although it has been collected further south towards Perth. This collection 
represents a „filling in‟ of this genus‟ known range. 

 Grevillea eryngioides 
This species is known from further inland than this collection, which extends it‟s 
range westwards by approximately 50 km. 

 Hakea baxteri 
Previously collected to the south-east of Perth, this collection represents a range 
extension of approximately 500 km to the north-west. 

 Hakea undulata 
This collection represents a small range extension to the north for this species, 
which has been collected on the extreme south end of the Geraldton Sandplain 
bioregion previously. 

 Hovea chorizemifolia 
This species has not been recorded north of the Jarrah Forest bioregion before, 
and this collection represents a rnage extension to the north of approximately 100 
km. 

 Isopogon scabriusculus 
This collection represents a range extension west for this species of approximately 
50 km. 

 Lambertia inermis 
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This species has not been recorded north of Perth before and is concentrated on 
the south coast. This collection extends its range approximately 600km to the 
north-west. 

 Lomandra nigricans 
Apart from one outlier collection north of Geraldton, this species has not been 
collected in the Geraldton Sandplain bioregion before, with the species mostly 
south of Perth and on the south coast. This collection indicates a new population 
at the southern end of the Geraldton Sandplains. 

 Stylidium piliferum 
Apart from an outlier collection to the east of Geraldton, this collection represents 
small range extension north onto the southern end of this bioregion. 

 Tricoryne tenella 
This species is near the northern extent of its range. 

 Verticordia ?bifimbriata 
This species has not been collected in the Geraldton Sandpalins bioregion before, 
and this collection represents a range extension of approximately 50 km to the 
north-west. 

 Xanthorrhoea gracilis 
In the Geraldton Sandplain bioregion, this species is known from only one other 
collection. 

5.2.5 Slow Growing Species 

Macrozamia fraseri was recorded in the southern section of WD6 during the surveys.   
This area of vegetation has been fenced off by the landowner.  This area can be avoided 
during the seismic survey, thus, no impacts to this species are anticipated. 
 
Xanthorrhoea preissii was restricted to vegetation group K1 on the western boundary of 
the project area (proposed Big Soak Plain Conservation Park).  These were only one 
metre in height andwill largely remain undisturbed by the proposed sesmic survey.  
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Table 7 - DRF & Priority Species with the potential to occur in the project area 

Species Conservation  
Rating 

Potential Occurrence* Preferred habitat 

Acacia carens P2 Recorded Gravel or sandy gravel, 
lateritic uplands 

Acacia wilsonii DRF Unlikely to occur. Very specific to gravelly clays.  
Flowers Nov-Dec. 

Allocasuarina ramosissima P3 Recorded. Shallow sand over gravel. 

Astroloma sp. Cataby (E.A 
Griffin 1022) 

P4 Potential to occur. 
  

Very poorly described would 
appear to occur on duplex 
sands.  

Baeckea sp. Bunney Road 
(S.Patrick 4059) 

P2 Recorded. Red or yellow loam laterite, 
silt, granite. 

Baeckea sp. Perth Region 

(R.J. Cranfield 444) 
P3 Recorded. Sand, loams, clays. 

Banksia chamaephyton P4 Recorded. Grey or white sand over 
laterite. 

Banksia  cypholoba  P3 Recorded. Deep white grey sand. 

Banksia fraseri var. crebra P3 Recorded.  

Banksia platycarpa  P4 Recorded. Deep sand to sandy gravel 
often in association with 
Banksia cypholoba. 

Banksia pteridifolia subsp. 
vernalis 

P3 Recorded. Kwongan vegetation with 
sand. 

Banksia  sclerophylla  P4 Recorded. Kwongan sand loam and 
gravel. 

Banksia splendida subsp. 
macrocarpa  

P3 Recorded. Gravel to clay / gravel. 

Calytrix chrysantha P4 Potential to occur. White or grey sand. 

Desmocladus elongatus P3 Recorded. Shallow white sand over 
laterite. 

Diurus recurva P4 Potential to occur. Winter wet Kwongan or damp 
wandoo woodlands. 

Drosera marchantii subsp 
prophylla 

P3 Potential to occur.  Only 
visible for 2-3 weeks per 
year. 

Slightly moist dark shallow 
sand to clay. 
 

Eucalytpus johnsoniana DRF Unlikely to occur.  White/grey sand with lateritic 
gravel. Sandplains, lateritic 
breakaways. 

Eucalyptus lateritica DRF Unlikely to occur. Mesa- breakaway. 

Eucalyptus pendens P4 Unlikely to occur. Hard lateritic caps. 

Eucalyptus rhodantha var. 
rhodantha 

DRF Potential to occur – not 
identified during survey. 

Duplex sand. 

Eucalyptus suberea  DRF Unlikely to occur. Clay close proximity to 
Mesas. 

Gastrolobium axillare P3 Potential to occur. Kwongan sand over gravel 

Grevillea rudis P4 Likely to occur. White, grey, yellow on sand 
often with gravel and over 
laterite. 

Grevillea thyrsoides subsp. 
thyrsoides 

P3 Potential to occur. 
 

Kwongan vegetation. Sand to 
sandy gravel. 

Hakea megalosperma DRF Unlikely to occur. Iron rich laterite. 

Hakea neurophylla P4 Unlikely to occur. Clay to shallow sand over 
clay. 

Hensmania stoniella P3 Recorded.  Sand to sandy gravel. 

Hibbertia aff. 
helianthemoides 

P3 Recorded Clayey sand over sandstone, 
or loam over quartzite. 

Isopogon drummondii P3 Recorded White, grey or yellow sand, 
often over laterite. 

Jacksonia carduacea P3 Recorded. Sand to sandy clay. 

Lasiopetalum sp. 
Badgingarra (E.A. Griffin 
5278) 

P2 Potential to occur – not 
recorded during the survey. 

Sand to sandy gravel. 

Loxocarya gigas P2 Potential  to occur – not Deep sandy areas. 
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Species Conservation  
Rating 

Potential Occurrence* Preferred habitat 

recorded during the surveys. 

Melaleuca clavifolia P3 Recorded – however ID 
tenuous as no flowers 
available – to confirm spring 
2009. 

Deep sand. 

Persoonia filiformis P2 Unlikely to occur. Deep sand. 

Petrophile biternata P3 Potential to occur – not 
recorded during the surveys. 

Sand to sandy gravel to 
laterite. 

Petrophile chrysantha 
subsp. Watheroo (K. M 
Allan 57) 

P3 Recorded White, grey or yellow sand on 
laterite 

Phlebocarya pilosissima 
subsp. pilosissima 

P3 Recorded. White or grey sand, lateritic 
gravel. 

Spirogardnera rubescens DRF Unlikely to occur. 
 

Very specific to gravelly clays.  
Flowers Nov-Dec. Often 
grows in association with 
Acacia wilsonii. 

Stylidium aeonioides P4 Unlikely to occur. 
 

Sandy clay or loam over 
laterite. 

Synaphea aephynsa P3 Recorded Gravelly laterite, sand over 
laterite. 

Synaphea endothrix P2 Potential to occur. 
 

On gravel in Kwongan 
vegetation. 

Thelymitra apiculata P4 Unlikely to occur. 
 

Most likely in rocky areas. 
Grey sand over laterite gravel. 

Thelymitra stellata  DRF Unlikely to occur. 
.  

Rocky gravel over clay. Mesa- 
Breakaway. 

Verticordia insignis subsp.  
eomagis 

P3 Recorded. White, grey or yellow sands 
mostly over gravel and in 
Kwongan vegetation in 
association with other 
Verticordia. 

Verticordia muelleriana 
subsp. muelleriana 

P3 Recorded – based on DEC 
records. 

Grey, yellow or brown sands. 

Verticordia rutilastra  P3 Potential to occur.  Mostly on very hard bare clay. 
But has been found in 
association with Verticordia 
insignis subsp. eomagis. 
   

Xanthosia tomentosa P4 Unlikely to occur.  Gravel to sandstone. 
  

* - based on advice from Mr Don Williams 
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Figure 8 - Location of Priority flora in the project area 
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LEGEND 

P2 

     Acacia carens 

●   Baeckea sp Bunney Road 

●   Lasiopetalum sp. Badgingarra (E.A. Griffin 5278) 

P3 

● Allocasuarina ramosissima 

● Baeckea sp Perth Region 

●●●  Banksia cypholoba 

● Banksia fraseri var cerebra 

● Banksia pteridifolia subsp. vernalis 

● Banksia splendida subsp. macrocarpa 

● Beyeria ?gardneri 

● Desmocladus elongatus 

 Hensmania stoniella 

● Hibbertia aff. helianthemoides 

● Isopogon drummondii 

● Jacksonia carduacea 

● Melaleuca ?clavifolia 

● Petrophile chrysantha subsp. Watheroo (K.M. Allan 57) 

● Phlebocarya pilosissima subsp. pilosissima 

● Synaphea aephynsa 

● Verticordia insignis subsp. eomagis 

P4 

▲ Banksia chamaephyton 

▲ Banksia platycarpa 

▲▲▲  Banksia sclerophylla 
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6.0 DIEBACK ASSESSMENT 

While not an Accredited Dieback interpreter, Mr Don Williams attended the “Phytophthora 
Dieback Management Workshop” run for Project Dieback that is delivered by South Coast 
Natural Resources Management Group and the Australian Government through the 
Natural Heritage Trust.  The course was run by Dieback Treatment Services. 
 
During the surveys undertaken, Mr Don Williams assessed the potential occurrence of 
dieback in the project area.  Dieback indicator species, which includes all members of the 
Proteaceae family and Xanthorrhoea preissii, were all observed to be healthy (pers. 
comm. Don Williams).  
 
Evidence of dieback warranting further investigation (i.e. soil and tissue sampling) was not 
identified during the survey.    
 
Evidence of poor health of Banksia prionotes was recorded at two sites in the Watheroo 
National Park (located at 3817598E 6664658N and 383170E 6656978N).  However, as 
the remaining Proteaceous species at these sites were observed to be healthy, the poor 
health was attributed to moisture stress resulting from low rainfall years in 2006-2007. 
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7.0 6BAGRICULTURAL AND WEED SPECIES 

No Declared weeds, as listed by the Department of Agriculture and Food (2007b), were 
recorded during the surveys undertaken.   
 
As 32% of the project area is located on cleared agricultural land, various agricultural and 
weed species were recorded (Table 8). 
 
Cape Weed (Arctotheca calendula), Brome grass (Bromus alopecuroides), Storksbill 
(Erodium botrys) and Barley grass (Hordeum leporinum) were recorded in the Watheroo 
National Park (Table 8).    
 
A significant infestation of Cape Weed was observed in vegetation group WD1 (at 
384045E 662368N) located in the Watheroo National Park.  This weed species formed up 
to 80% of the ground cover at the site and is believed to have been introduced by goats or 
rabbits.  The remaining grass species were recorded on the boundary of the Park 
adjacent to Coalara Road and Marchagee Track. 
 
It is recommended that the area of Cape Weed in WD1 is avoided during line preparation 
activities as the potential for spread of this extensive weed population is considered to be 
high due to the clay nature of the soils in these areas which, with seed, will adhere to 
machinery and equipment tyres.  
 
It should be noted that localised insignificant patches of Erodium species were recorded in 
all areas of native vegetation in areas of rabbit activity.  These areas are small and 
isolated and are not considered to become invasive or spread further. 
 
The implementation of vehicle and personnel hygiene measures between areas of 
agricultural land and native vegetation will reduce the potential for further weed spread.  
 

 Table 8 – Agricultural and weed species recorded during the surveys 

 * - not observed during surveys but is expected to occur 

 

 

 

 

AGRICULTURAL 
LAND (incl degraded 
remnant vegetation) 

WNP 

SPECIES COMMON NAME   

PERENNIAL Chamaecytisus palmensis Tagasaste X  

ANNUAL 

Arctotheca calendula Cape   Weed X X 

Avena barbata Wild oats X  

Brassica tournefortii Wild turnip X  

Bromus alopecuroides Brome grass X X 

Brachariaria decumbens Signal grass X  

Cucumis myriocarpus* Prickly paddy melon X  

Erodium botrys Erodium, Storksbill X X 

Hordeum leporinum Barley grass X X 

Hypochaeris glabra Smooth Catsear X  

Lupinus cosentinii W.A. Lupin X  

Malva parviflora Mallow X  

Ornithopus sativus Serradella X  

Tripterus clandestina Stinking Roger X  

Raphanus raphanistrum Wild radish X  

Trifolium subterraneum Subterraneum clover X  

 Ursinia anthemoides Ursinia X  



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 62 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page was deliberately left blank. 
 
 
 
 

  



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 63 

8.0 DISCUSSION 

8.1 VEGETATION COMMUNITIES OF CONSERVATION SIGNIFICANCE 

The closest TEC in the region is the Bentonite Lake TEC which is located approximately 
15 kilometres east of the project area.  The vegetation characteristic of the betonitic lake 
beds is not found in the project area. 
 
None of the vegetation communities in the project area are currently listed or proposed for 
listing as TEC or PEC by the DEC.  There is currently no known publicly available regional 
dataset to verify the representation of vegetation communities in the local area or region 
to determine conservation status.  However, indications from visual inspections and local 
regional knowledge of the area (Don Williams) are that the vegetation types found in the 
project area (including the Watheroo National Park and proposed Big Soak Plain 
Conservation Park) are represented locally and regionally and not restricted to the project 
area (with the exception of vegetation group W4). 
 
One vegetation group identified during the survey, W4, is identified as being of potential 
conservation significance.  The species composition of this Xylomelum angustifolium 
woodland is similar to other communities, however, the dense stands of Xylomelum 
angustifolium in the area are considered unusual and potentially unique (pers. comm. Don 
Williams). 
 
DEC has also expressed concerns regarding the lack of representation of the Eucalyptus 
accedens woodland community in the current reserve system. This community is 
scattered across the local area (pers. comm. Don Williams) and not restricted to the 
project area.  In addition, specific management measures, including restriction of the 
number of source lines and avoidance of all Eucalyptus accedens, will be implemented to 
avoid any impact to this group. 
 
A PEC listed in the Wheatbelt region „Banksia prionotes and Xylomelum angustifolium low 
woodlands on transported yellow sand‟ is similar to vegetation groups W2 and W4 
identified during the survey.   Approximately 60 - 65 ha of disturbance is proposed in 
these groups which accounts for approximately 7% of the total area of W2 and W4 located 
within the project area. 

8.2 REMNANT VEGETATION 

The current extent of Beard vegetation association 694 (Shrublands; scrub-heath on 
yellow sandplain Banksia-Xylomelum alliance in the Geraldton Sandplain and Avon-
Wheatbelt Regions) is listed as 17.61% of its original coverage pre-European settlement.  
It is estimated that 51.95% of this remnant vegetation group is located within DEC 
managed lands (Shepherd, 2007). 

This association correlates with vegetation groups K2, W2, W4 and BW1 identified during 
the survey.   

The approximate area of disturbance proposed within K2, W2, W4 and BW1 in the project 
area (estimated at ~100 ha) accounts for only 0.18% of the current extent of vegetation 
type 694.  This disturbance will not result in a significant reduction in the extent of this 
association in the project area or the region. 

8.3 IMPACTS ON VEGETATION  

Estimates of the percentage area of each vegetation group to be impacted by the 
proposed seismic survey (within the project area) are presented in Table 9.       
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The vegetation proposed to be disturbed constitutes a small percentage of that occurring 
within the project area (0.85 - 8.27% per vegetation group). 

These percentages do not take into account the extent of these vegetation groups outside 
the project area, thus the proposed disturbance to the vegetation is not expected to 
significantly reduce the extent of any of the vegetation groups located in the project area. 

The disturbance of vegetation required for seismic line preparation is not anticipated to 
result in a significant loss of vegetation.  Thus, fragmentation of vegetation is not 
expected.  In addition, the disturbed areas will regenerate readily following completion of 
the survey due to the nature of the disturbance as rolling rather than clearing.   

It is understood Latent are currently seeking receiver line preparation equipment with a 
reduced width to minimise the impacts to vegetation. 
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Table 9 – Percentage area of each vegetation group located in the project area to be 
disturbed by the proposed seismic survey 

VEGETATION 
GROUP 

% AREA TO BE DISTURBED 
BY PROPOSED SEISMIC 

SURVEY 

K1 1.35 

K2 1.65 

K3 1.50 

K4 1.58 

S1 3.10 

WK1 4.03 

WK2 1.70 

W1 1.20 

W3 0.05 

W4 8.27 

W2 6.33 

W5 1.43 

W6 1.18 

KD1 1.60 

BK1 1.38 

BW1 0.98 

WD1 1.14 

WD2 1.80 

WD3 0.51 

WD4 0.33 

 

8.4 IMPACTS ON FLORA OF CONSERVATION SIGNIFICANCE 

The project area is known for its high diversity and the high frequency of flora of 
conservation significance. 

 
Twenty-two species of Priority flora species were recorded during the surveys and an 
estimate of the percentage of these Priority flora populations in the project area to be 
impacted is presented in Table 10.  These were calculated using Priority flora density and 
frequency data (collected during the surveys) to generate an estimate of the likely number 
of plants per hectare in each vegetation group.   
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Table 10 - Estimate of % of Priority flora population in project area to be impacted 

SPECIES 

ESTIMATE OF % PRIORITY 
FLORA POPULATION IN 
PROJECT AREA TO BE 

IMPACTED 

Acacia carens (P2) 1.38 

Allocasuarina ramosissima (P3) 2.65 

Baeckea sp. Bunney Road (S Patrick 4059) (P2) 1.21 

Baeckea sp. Perth Region (RJ Cranfield 444) (P3) 1.41 

Banksia chamaephyton (P4) 1.5 

Banksia cypholoba (P3) 1.5 

Banksia fraseri var. crebra (P3) 1.69 

Banksia platycarpa (P4) 2.09 

Banksia pteridifolia subsp. vernalis (P3) 1.58 

Banksia sclerophylla (P4) 1.36 

Banksia splendida subsp. macrocarpa (P3) 1.36 

Beyeria ?gardneri (P3) 5.15 

Desmocladus elongatus (P3) 1.65 

Hensmania stoniella (P3) 3.73 

Hibbertia aff. helianthemoides (P3) 1.37 

Isopogon drummondii (P3) 2.92 

Jacksonia carduacea (P3) 1.35 

Petrophile chrysantha subsp. Watheroo (P3) 1.45 

Melaleuca ?clavifolia (P3) 2.87 

Phlebocarya pilosissima subsp. pilosissima (P3) 1.5 

Synaphea aephynsa (P3) 0.07 

Verticordia insignis subsp. eomagis (P3)   1.25 

 

Each of these species is addressed in the following sections. 

 

Acacia carens – Priority 2 

Acacia carens is endemic to the Moore District with recordings in over 30 locations in the 
Lesueur National Park, east of the seismic survey area.   
This species grows on uplands of lateritic gravel or sandy gravel in low heath, or in open 
low woodland and low scrub.  It is an open, broom-like shrub that flowers from April to 
June. 
During the flora survey of the seismic survey, this species was identified in vegetation 
group K1(in Kwongan to 1.75 m). The disturbance to 1.38% of its estimated population in 
the proposed survey area will not have a significant effect on the status of this species or 
theviability of this population 
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Baeckea sp. Bunney Road (S. Patrick 4059) - Priority 2 

Baeckea sp. Bunney Road (S. Patrick 4059) is known from Badgingarra to Three Springs 
and the species has been recorded in a variety of reserves including Wilson Nature 
Reserve, Gunyidi Nature Reserve, Sweetman Nature Reserve, Boothendarra Nature 
Reserve and Alexander Morrison National Park. 

This species was recorded in vegetation group W1.  The removal of 1.21% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 

 

Allocasuarina ramosissima - Priority 3 

Allocasuarina ramosissima (Plate 1). is known from Badgingarra to Dandaragan  

This species was recorded in vegetation groups K1, K2, W2 and W4.  The removal of 
2.65% of the estimated population of this species in the project area, in conjunction with 
its distribution well outside the project area, will not impact its conservation significance. 

 

 

Plate 1 – Allocasuarina ramosissima 

Baeckea sp. Perth Region (RJ Cranfield 444)- Priority 3 

Baeckea sp. Perth Region (RJ Cranfield 444) is known from Badgingarra, Cataby and 
Lancelin to Cannington in clays, loams and swamps. 

This species was recorded in vegetation groups K1 and K3.  The removal of 1.41% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 

Banksia cypholoba – Priority 3 

The species is known from Eneabba, Coorow, Tathra National Park, Alexander Morrison 
National Park, Big Soak Plain and Watheroo National Park.  
 

This species was recorded in vegetation groups K1-K4, KD1 and WD4.  The removal of 
1.5% of the estimated population of this species in the project area, in conjunction with its 
distribution well outside the project area, will not impact its conservation significance. 
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Banksia fraseri var. crebra - Priority 3 

Banksia fraseri var. crebra  is known from Moora, Jurien Bay Road and Three Springs on 
laterite. 

This species was recorded in vegetation group WK1.  The removal of 1.69% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 

 

Banksia pteridifolia subsp. vernalis - Priority 3 

Banksia pteridifolia subsp. vernalis has been recorded in Boonanarring Nature Reserve, 
Dandaragan, Moora, High Wycombe and Gooseberry Hill. 

This species was recorded in vegetation group K4.  The disturbance of 1.58% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 

Banksia splendida subsp. macrocarpa – Priority 3 

This species distribution ranges from Eneabba and Tathra in the north to Badgingarra in 
the South.  This species occurs in Tathra National Park, Alexander Morrison National 
Park, Big Soak Plain and Watheroo National Park.    
 

This species was recorded in vegetation groups K1 and WK1.  The disturbance of 1.36% 
of the estimated population of this species in the project area, in conjunction with its 
distribution well outside the project area, will not impact its conservation significance. 

 
This species germinates well and rapidly from seed (Cavanagh and Pieroni, 2006) and is 
expected to re–establish following rehabilitation works. 

 

Beyeria ?gardneri – Priority 3 

Beyeria ?gardneri is known from Eneabba and Coorow through to Geraldton and the 
Kalbarri National Park. 

This species was recorded in vegetation groups W1 and W2.  The disturbance of 5.15% 
of the estimated population of this species in the project area, in conjunction with its 
distribution well outside the project area, will not impact its conservation significance. 

Desmocladus elongatus – Priority 3 

This species has been recorded north of Eneabba to Cataby with a north–south 
distribution covering a length of 128 km (Plate 2).  It is locally frequent on deep sands over 
laterite, mostly in well drained sites and regenerates by seed after fire (Meney, et al., 
1999). 
 
The total numbers of this species would be in the millions in the Shires of Coorow and 
Dandaragan (pers. comm. Don Williams).  
 
Given that the species is a prolific seeder it is expected to regenerate well following 
disturbance (pers. comm. Barbara G. Briggs, former Director of Sydney Herbarium and 
specialist in this Genus).  It is also rhizomatous and capable of regeneration from multiple 
nodes on the rhizones. 
 

This species was recorded in vegetation group K2.  The disturbance of 1.65% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 
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Plate 2 – Desmocladus elongatus 

Hensmania stoniella – Priority 3 

Hensmania stoniella occurs over a wide area from Jurien Bay – Eneabba to Watheroo 
National Park to Badgingarra (Plate 3). The species is well represented in Alexander 
Morrison National Park, the Big Soak Plain area and Watheroo National Park.  

This species was recorded in vegetation groups K3 and W2.  The disturbance of 3.73% of 
the estimated population of this species in the project area, in conjunction with its 
distribution well outside the project area, will not impact its conservation significance. 

 

The species appears to colonize readily following disturbance as most sightings are on 
fire breaks (including that from these surveys). This monocotyledon species has a prolific 
annual seed set (pers. comm. Barbara G. Rigg) and it is expected to re–establish 
following completion of the survey. 

Plate 3 – Hensmania 
stoniella 
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Hibbertia aff. helianthemoides – Priority 3 
 
This species has a scattered distribution in the southwest of Western Australia, including 
in the Cataby area, west of the Brand Highway.   
It is generally located on hills and scree slopes in clayey sands over sandstone or loam 
over quartzite. 
This species flowers July through to October. It was recorded in vegetation units K1, K3, 
W2 and BK1. The disturbance to 1.37% of its estimated population within the proposed 
survey area, considering its distribution beyond this area, will not affect the status of this 
species or significantly affect the population. 
 
Isopogon drummondii – Priority 3 

This species has been recorded in scattered populations from Cockleshell Gully to near 
the Serpentine River, south of Perth, along the west coast of Western Australia. 
Isopogon drummondii is found in white, grey or yellow sand, and often over laterite.  It 
flowers from February to June and regenerates from a lignotuber. 
This species was recorded in vegetation group W1, where the proposed disturbance to 
2.9% of its estimated population within the survey area, considering its range outside the 
area, will not affect the status of this species the population. 
 

Jacksonia carduacea - Priority 3 

Jacksonia carduacea is known from Cataby to Badgingarra and Watheroo. 

This species was recorded in vegetation group K2.  The removal of 1.35% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 

 

Melaleuca ?clavifolia - Priority 3 

Melaleuca ?clavifolia is known from Dandaragan, Badgingarra, Cataby and near Gingin 
and the Moore River National Park. 

This species was recorded in vegetation groups K1, K3, W1, W2 and W4.  The 
disturbance of 2.87% of the estimated population of this species in the project area, in 
conjunction with its distribution well outside the project area, will not impact its 
conservation significance. 

 

Petrophile chrysantha subsp. Watheroo – Priority 3 
Petrophile chrysantha subsp. Watheroo is endemic to the Watheroo area where it has 
been recorded on white, grey or yellow sand on a lateritic base.   
 
This shrub usually flowers between July and September and was recorded in vegetation 
group W2. The disturbance to 1.45% of its estimated population within the survey area will 
not affect the status of this species or its population 

 

Phlebocarya pilosissima subsp. pilosissima – Priority 3 

This poorly described species appears to be locally common in the Alexander Morrison 
National Park, Big Soak Plain area and Watheroo National Park. 
 
This species was recorded in vegetation group K3.  The disturbanceof 1.5% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance.This 
monocotyledon species has a prolific annual seed set and appears to be more common 
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on fire breaks than in undisturbed areas, thus it is anticipated it will re–establish well 
following disturbance.  
 
Synaphea aephynsa  – Priority 3 

This species has been recorded predominantly on the west coast between Perth and 
Geraldton with an outlier southeast of Perth. 
 
It is an erect tufted shrub that is typically found in sand over laterite and usually flowers 
between July and October. 
  
This species was recorded in vegetation groups W1, K2 and K3. The proposed 
disturbance to 0.07% of its estimated population within the survey area will not 
significantly affect this species or, given its distribution, its population. 

Verticordia insignis subsp. eomagis - Priority 3   

Verticordia insignis subsp eomagis has been recorded from New Norcia, Moora, 
Badgingarra, Coorow Boothendarra Nature Reserve and Watheroo. 

This species was recorded in vegetation groups K1, W2 and W3.  The disturbance of 
1.25% of the estimated population of this species in the project area, in conjunction with 
its distribution well outside the project area, will not impact its conservation significance. 

Banksia chamaephyton – Priority 4 

Banksia chamaephyton is very common in the Moora district and occurs from north of 
Eneabba to south of Cataby, with a north–south distribution of over 150 km, extending 
from within 5 km of the coast and up to 80 km inland (Plate 4). The project area would be 
the centre of this species distribution.  Large, dense populations occur in the Big Soak 
Plain. 
 

This species was recorded in vegetation group K3.  The disturbance of 1.5% of the 
estimated population of this species in the project area, in conjunction with its distribution 
well outside the project area, will not impact its conservation significance. 

 

 

Plate 4 – Banksia chamaephyton 
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Banksia platycarpa – Priority 4 

This extremely widespread species occurs from North of Eneabba to Mogumber in deeper 
sands and has large numbers in Watheroo National Park and Big Soak Plain area (Plate 
5). 
 

This species was recorded across the entire project area.  The disturbance of 2.09% of 
the estimated population of this species in the project area, in conjunction with its 
distribution well outside the project area, will not impact its conservation significance. 

 
This species is known to regenerate very well.  It can achieve in excess of 80% 
germination in six to seven weeks from good seed (George, 1996).   It is expected to 
readily re–establish following survey work. 

 

 

Plate 5 – Banksia platycarpa 

 

Banksia sclerophylla – Priority 4 

Together with Banksia platycarpa, this species was the most prolific of all the Priority 
species recorded during the survey (Plate 6).  Banksia sclerophylla, which is locally very 
common, occurs in Lesueur National Park, Alexander Morrison National Park, Big Soak 
Plain, Coomallo Nature Reserve and Watheroo National Park. 
 

This species was recorded across the entire project area.  The disturbance of 1.36% of 
the estimated population of this species in the project area, in conjunction with its 
distribution well outside the project area, will not impact its conservation significance. 

 
The species has a high germination rate (Cavanagh and Pieroni, 2006), is lignotuberous, 
has a prolific seed set and is therefore expected to re–establish in large numbers after 
disturbance.  
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Plate 6 – Banksia sclerophylla 
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5B 
 

9.0 RECOMMENDATIONS 

Based on the results of the surveys the following recommendations are provided: 

 Line preparation methods should be undertaken in accordance with Table 11. 

 A suitably qualified botanist walk the seismic lines prior to line preparation in areas 
of Kwongan vegetation to confirm the absence of the DRF species Eucalyptus 
rhodantha var. rhodantha and provide advice on realignment of lines to avoid 
populations of Priority flora wherever practicable. 

 Disturbance to Macrozamia fraseri located in vegetation group W6 on Lot 10325 is 
avoided. 

 Eucalyptus species >3m should not be disturbed. 

 Careful vehicle hygiene measures are implemented to prevent weed spread and 
potential dieback into areas of native vegetation, particularly at road verges and 
between cleared agricultural land and areas of native vegetation.  This should 
include: 

 All machinery should be clean of seed and soil before coming on site. 

 Care will be taken to ensure that soil and seed material is not moved from 
an agricultural area to an area of native vegetation that is considered weed 
free.  

 Clean down where possible should be conducted using compressed 
air/brush down with suitable safety considerations. 

 Vehicles and machinery to be confined to the seismic area to avoid being 
contaminated with seeds from agricultural areas. 

 Particular care should be taken with Eragrostis curvula (Love Grass). This 
species has small fine seeds that could potentially move into areas of 
native vegetation. 

 Avoid the infestation of Cape weed in WD1 in the Watheroo National Park 
during line preparation activities as the potential for spread of this extensive 
weed population is considered to be high due to the clay nature of the soils 
in these areas which, with seed, will adhere to machinery and equipment 
tyres.  

 Monitoring of the seismic lines six monthly following completion of the seismic 
survey to identify any potential weed species or occurrence of dieback of three 
years. 

 
Table 11 defines the sensitivity of each vegetation unit to disturbance and lists 
recommended line preparation methods in each of the vegetation types. 
 
 
  



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 76 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page was deliberately left blank 
 
 
 
 
 
 
 
 
 



Latent Petroleum Limited Warro 3D Seismic Survey Vegetation and Flora Survey 

 

 77 

Table 11 - Recommended line preparation methods 

Vegetation Community Sensitivity to disturbance Line preparation method 

K – Kwongan  K1 Potential for weed ingress especially near 
agricultural land. 

Drive directly over material, use same wheel tracks each pass 
where possible.  

Keep machinery weed free. 

Avoid larger trees. 

 K2 Potential for weed ingress especially near 
agricultural land. 

Drive directly over material use same wheel tracks each pass 
where possible. 

Keep machinery weed free. 

Avoid larger trees. 

 K3 Potential for weed ingress especially near 
agricultural land. 

Keep machinery weed free. 

Avoid larger trees. 

S - Shrubland  S1 Potential for weed ingress. 

Acacia blakelyi areas are approaching 
senescence and will regenerate after disturbance 
or fire. 

Keep machines weed free. 

WK – 
Woodland 
with kwongan 
understorey 

 WK1 Subject to weed invasion near agricultural land.  

Eucalyptus species located in this system will 
resprout from lignotuber if rolled. 

Keep machinery weed free. 

Avoid larger trees. 

 WK2 Potential for weed ingress especially near 
agricultural land.  

Eucalyptus gittinsii will resprout after damage 
Eucalyptus accedens will not. 

Keep machinery weed free. 

Avoid larger Eucalyptus accedens (>3 m).  

W - Woodland  W1 Potential for weed ingress. 

These areas are the most prone to weed invasion- 
low groundcover. Eucalyptus accedens will not 
resprout from stump if damaged. Compaction 
when wet in clay. Bogging of heavy machinery 
when extremely wet. 

Location of lines to avoid disturbance to Eucalyptus accedens.  

Keep machinery weed free. 

 

 W2 Potential for weed ingress. 

Except for Eucalyptus gittinsii most of these taller 
species will not regenerate from root sucker. 

Rehabilitation will need to be from seed for taller species. 

Keep machinery weed free. 
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 W3 Potential for weed ingress.  

Eucalyptus todtiana is lignotuberous but is slow 
growing. 

Avoid larger Eucalyptus species (>3m). 

 W4 Potential for weed ingress.   

Extremely dense Xylomelum will not regenerate 
from roots.  

May be too dense to work machinery through – identify areas of 
lower density vegetation for line preparation. 

Keep machinery weed free. 

 W5 Potential for weed ingress. 

Both Eucalyptus species very slow to regenerate - 
Eucalyptus drummondii not lignotuberous. 

Avoid all larger Eucalypt species (>3m). 

Keep machinery weed free. 

  W6 These areas are the most prone to weed invasion- 
low groundcover. Eucalyptus accedens will not 
resprout from stump if damaged. Compaction 
when wet in clay. Bogging of heavy machinery 
when extremely wet. 

Locate lines to avoid disturbance to Eucalyptus accedens 
(>3m).  

Keep machinery weed free. 

Avoid disturbance to Macrozamia species – very slow to 
regenerate. 

 

D - Disturbed  KD1 All young vigorous growth. Weeds present. Keep machinery weed free. Ensure machinery cleaned down 
when leaving this area and going into native vegetation. 

 BK1 Burnt kwongan – potential weed ingress from 
road. 

Keep machinery weed free. 

 BW1 Potential for weed ingress.  Keep machinery weed free.  

 WD1 Large amount of weeds may be spread out from 
this area. 

 Can be winter wet and subject to bogging and 
compaction. No new growth owing to weed 
invasion.  

Avoid all larger Eucalypt species (>3 m). 

Avoid if possible. 

Weed load will need attention if machinery passes through 
these areas. Clay will attach weed seeds to machinery. 

 WD2 No understorey to damage.  

Eucalyptus drummondii is slow to regenerate. 

Potential for weed ingress. 

Avoid Eucalyptus drummondii (>3 m).  

Ensure machinery cleaned down when leaving this area and 
going into native vegetation. 

 

 WD3 Moderately dense and not lignotouberuos.  

Regeneration slow and is hindered by live stock 

Potential for weed ingress. 

May be necessary to avoid. 

Ensure machinery cleaned down when leaving this area and 
going into native vegetation. 
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 WD4 Eucalyptus todtiana slow to regenerate. 

Eucalyptus gittinsii very lignotuberuos.  

Potential for weed ingress. 

Avoid disturbance to Eucalyptus todtiana.  

Ensure machinery cleaned down when leaving this area and 
going into native vegetation 

For all except WD1 and W1 it would be preferable to use the same tracks as most of the coarse sand will not compact.  Vehicle hygiene needs to be 
undertaken when entering the park or excellent condition native vegetation areas on private property. Extreme care not bring weeds into W1 as weeds 
colonize these areas rapidly  
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APPENDIX 1 – 

SPECIES LIST FROM THE WESTERN 
AUSTRALIAN NATURALIST CLUB 
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APPENDIX  3– 

EPBC PROTECTED MATTERS SEARCH 
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APPENDIX  4 – 

VEGETATION CONDITION SCALE  

(KEIGHERY, 1994) 



 

 



 

 

 

 

 

 

 

 
 
 
 
 
 

APPENDIX 4 – 

SEISMIC SURVEY FLORA LIST 



 

 

Family Genus 

ANTHERICACEAE Hensmania stoniella (P3) 

ANTHERICACEAE Laxmannia ramosa 

ANTHERICACEAE Thysanotus patersonii/manglesianus complex 

ANTHERICACEAE Thysanotus sparteus 

ANTHERICACEAE Tricoryne tenella 

    

APIACEAE Platysace xerophila 

APIACEAE Trachymene pilosa 

    

ASTERACEAE *Arctotheca calendula 

ASTERACEAE *Hypochaeris glabra 

ASTERACEAE Olearia sp. 

ASTERACEAE Podolepis capillaris 

ASTERACEAE Podotheca sp. 

ASTERACEAE Pterochaeta paniculata 

ASTERACEAE *Tripterus clandestina 

ASTERACEAE *Ursinia anthemoides 

    

BRASSICACEAE *Brassica tournefortii 

BRASSICACEAE *Raphanus raphanistrum 

  

CASUARINACEAE Allocasuarina campestris 

CASUARINACEAE Allocasuarina humilis 

CASUARINACEAE Allocasuarina microstachya 

CASUARINACEAE Allocasuarina ramosissima (P3) 

    

CUPRESSACEAE Actinostrobus arenarius 

CUPRESSACEAE Callitris canescens 

    

CYPERACEAE Caustis dioica 

CYPERACEAE Cyathochaeta avenacea 

CYPERACEAE Lepidosperma ?costale  

CYPERACEAE Lepidosperma scabrum 

CYPERACEAE Lepidosperma sp1. (flat leaf) 

CYPERACEAE Lepidosperma sp.2 dark heads 

CYPERACEAE Lepidosperma sp.3 fine heads 

CYPERACEAE Lepidosperma sp. 3 long heads 

CYPERACEAE Lepidosperma sp. 4 long heads 

CYPERACEAE Lepidosperma sp.5 very small heads  

CYPERACEAE Lepidosperma sp. P1 small head (M.D. Tindale 166A) 

CYPERACEAE Mesomelaena pseudostygia 

CYPERACEAE Mesomelaena stygia 

CYPERACEAE Mesomelaena tetragona 

CYPERACEAE Mesomelaena sp. 

CYPERACEAE Schoenus brevisetis 

CYPERACEAE Schoenus curvifolius 

CYPERACEAE Schoenus insolitus 

CYPERACEAE Schoenus latitans 

CYPERACEAE Schoenus pleiostemoneus 

CYPERACEAE Tetraria microcarpa 

CYPERACEAE Tricostularia neesii var. neesii 

  



 

 

  

DASYPOGONACEAE Calectasia hispida 

DASYPOGONACEAE Dasypogon bromeliifolius 

DASYPOGONACEAE Lomandra caespitosa 

DASYPOGONACEAE Lomandra hastilis 

DASYPOGONACEAE Lomandra hermaphrodita 

DASYPOGONACEAE Lomandra micrantha 

DASYPOGONACEAE Lomandra nigricans 

    

DILLENIACEAE Hibbertia acerosa 

DILLENIACEAE Hibbertia aff. helianthemoides (P3) 

DILLENIACEAE Hibbertia crassifolia 

DILLENIACEAE Hibbertia hypericoides 

DILLENIACEAE Hibbertia rupicola 

DILLENIACEAE Hibbertia subvaginata 

DILLENIACEAE Hibbertia sp. 

    

DROSERACEAE Drosera barbigera 

DROSERACEAE Drosera erythrorhiza 

DROSERACEAE Drosera gigantea  

DROSERACEAE Drosera humilis 

DROSERACEAE Drosera macrantha subsp. macrantha 

DROSERACEAE Drosera menziesii s.l. 

DROSERACEAE Drosera menziesii subsp. penicillaris 

DROSERACEAE Drosera menziesii subsp. thysanosepala 

DROSERACEAE Drosera miniata 

DROSERACEAE Drosera sp. (juvenile) 

DROSERACEAE Drosera stolonifera 

   

ECDEIOCOLEACEAE Ecdeiocolea monostachya 

    

EPACRIDACEAE Andersonia heterophylla 

EPACRIDACEAE Andersonia lehmanniana subsp. pubescens  

EPACRIDACEAE Andersonia sp. 

EPACRIDACEAE Astroloma microdonta 

EPACRIDACEAE Astroloma xerophyllum 

EPACRIDACEAE Brachyloma preissii subsp. preissii ms 

EPACRIDACEAE Conostephium drummondii 

EPACRIDACEAE Conostephium pendulum 

EPACRIDACEAE Conostephium preissii 

EPACRIDACEAE Leucopogon conostephioides 

EPACRIDACEAE Leucopogon oldfieldii 

EPACRIDACEAE Leucopogon phyllostachys 

EPACRIDACEAE Lysinema ciliatum 

    

EUPHORBIACEAE Beyeria gardneri (P3) 

EUPHORBIACEAE Monotaxis grandiflora 

    

GERANIACEAE *Erodium botrys 

  

GOODENIACEAE Dampiera juncea 

GOODENIACEAE Dampiera lavandulacea 

GOODENIACEAE Dampiera oligophylla 



 

 

GOODENIACEAE Dampiera spicigera  

GOODENIACEAE Lechenaultia sp. 

GOODENIACEAE Scaevola canescens 

GOODENIACEAE Velleia trinervis  

GOODENIACEAE Verreauxia reinwardtii 

  

GYROSTEMONACEAE Gyrostemon ramulosus 

    

HAEMODORACEAE Anigozanthos humilis s.l. 

HAEMODORACEAE Anigozanthos humilis subsp. humilis 

HAEMODORACEAE Anigozanthos sp. 

HAEMODORACEAE Blancoa canescens 

HAEMODORACEAE Conostylis aculeata 

HAEMODORACEAE Conostylis androstemma 

HAEMODORACEAE Conostylis crassinervia subsp. absens 

HAEMODORACEAE Conostylis androstemma 

HAEMODORACEAE Conostylis laxiflora 

HAEMODORACEAE Conostylis sp. Don 

HAEMODORACEAE Conostylis teretifolia 

HAEMODORACEAE Conostylis tomentosa 

HAEMODORACEAE Conostylis sp. 

HAEMODORACEAE Haemodorum sp. 

HAEMODORACEAE Macropidia fuliginosa 

HAEMODORACEAE Phlebocarya pilosissima subsp. pilosissima (P3) 

    

HALORAGACEAE Glischrocaryon aureum 

HALORAGACEAE Gonocarpus pithyoides 

    

IRIDACEAE Patersonia occidentalis 

IRIDACEAE Patersonia occidentalis var. occidentalis  

    

LAMIACEAE Cyanostegia corifolia 

LAMIACEAE Cyanostegia lanceolata 

LAMIACEAE Hemiandra sp.1 

LAMIACEAE Lachnostachys eriobotrya 

LAMIACEAE Pityrodia bartlingii 

LAMIACEAE Pityrodia sp. 

    

LAURACEAE Cassytha flava 

LAURACEAE Cassytha glabella 

    

LOGANIACEAE Logania spermacocea 

    

LORANTHACEAE Nuytsia floribunda 

    

MALVACEAE *Malva parviflora 

  

MIMOSACEAE Acacia acuaria 

MIMOSACEAE Acacia acuminata  

MIMOSACEAE Acacia alata 

MIMOSACEAE Acacia applanata 

MIMOSACEAE Acacia auronitens 

MIMOSACEAE Acacia blakelyi 



 

 

MIMOSACEAE Acacia carens (P2) 

MIMOSACEAE Acacia colletioides 

MIMOSACEAE Acacia drummondii 

MIMOSACEAE Acacia lasiocarpa var. lasiocarpa 

MIMOSACEAE Acacia multispicata 

MIMOSACEAE Acacia pulchella 

MIMOSACEAE Acacia sessilis 

MIMOSACEAE Acacia shuttleworthii 

MIMOSACEAE Acacia sphacelata subsp. sphacelata 

MIMOSACEAE Acacia steedmanii 

MIMOSACEAE Acacia stenoptera 

MIMOSACEAE Acacia ?xanthina 

  

MYRTACEAE Baeckea sp. Bunney Road (S. Patrick 4059) (P2) 

MYRTACEAE Baeckea sp. Perth Region (R.J. Cranfield 444) (P3) 

MYRTACEAE Baeckea grandiflora 

MYRTACEAE Beaufortia bracteosa 

MYRTACEAE Beaufortia elegans 

MYRTACEAE Beaufortia squarrosa 

MYRTACEAE Calothamnus longissimus 

MYRTACEAE Calothamnus quadrifidus 

MYRTACEAE Calothamnus sanguineus 

MYRTACEAE Calytrix aurea 

MYRTACEAE Calytrix depressa 

MYRTACEAE Calytrix drummondii  

MYRTACEAE Calytrix flavescens 

MYRTACEAE Calytrix fraseri 

MYRTACEAE Calytrix ?gracilis 

MYRTACEAE Calytrix leschenaultii 

MYRTACEAE Calytrix sapphirina 

MYRTACEAE Calytrix sp.  

MYRTACEAE Calytrix strigosa 

MYRTACEAE Chamelaucium drummondii subsp. hallii 

MYRTACEAE Corynanthera flava 

MYRTACEAE Darwinia neildiana 

MYRTACEAE Darwinia speciosa 

MYRTACEAE Eremaea asterocarpa 

MYRTACEAE Eremaea beaufortioides s.l. 

MYRTACEAE Eremaea beaufortioides var. beaufortioides 

MYRTACEAE Eremaea pauciflora var. calyptra 

MYRTACEAE Eremaea pauciflora var. lonchophylla 

MYRTACEAE Eremaea violacea subsp. violacea 

MYRTACEAE Eucalyptus accedens 

MYRTACEAE Eucalyptus decipiens 

MYRTACEAE Eucalyptus drummondii 

MYRTACEAE Eucalyptus falcata 

MYRTACEAE Eucalyptus gittinsii 

MYRTACEAE Eucalyptus gittinsii subsp. illucida 

MYRTACEAE Eucalyptus loxophleba 

MYRTACEAE Eucalyptus rigidula 

MYRTACEAE Eucalyptus todtiana 

MYRTACEAE Eucalyptus wandoo 

MYRTACEAE Hypocalymma xanthopetalum 



 

 

MYRTACEAE Leptospermum erubescens 

MYRTACEAE Leptospermum oligandrum 

MYRTACEAE Leptospermum spinescens 

MYRTACEAE Melaleuca brevifolia 

MYRTACEAE Melaleuca ciliosa 

MYRTACEAE Melaleuca ?clavifolia (P3) 

MYRTACEAE Melaleuca pungens 

MYRTACEAE Melaleuca systena 

MYRTACEAE Melaleuca trichophylla 

MYRTACEAE Melaleuca urceolaris 

MYRTACEAE Melaleuca sp. 

MYRTACEAE Pileanthus filifolius 

MYRTACEAE Scholtzia laxiflora 

MYRTACEAE Thryptomene sp.  

MYRTACEAE Thryptomene racemulosa  

MYRTACEAE Verticordia ?bifimbriata 

MYRTACEAE Verticordia chrysantha 

MYRTACEAE Verticordia densiflora 

MYRTACEAE Verticordia drummondii 

MYRTACEAE Verticordia drummondii s.l. 

MYRTACEAE Verticordia eriocephala 

MYRTACEAE Verticordia grandis 

MYRTACEAE Verticordia insignis subsp. eomagis (P3) 

MYRTACEAE Verticordia muelleriana subsp. muelleriana (P3) 

MYRTACEAE Verticordia patens 

MYRTACEAE Verticordia picta  

MYRTACEAE Verticordia serrata 

MYRTACEAE Verticordia serrata var ciliata 

    

ORCHIDACEAE Caladenia flava 

ORCHIDACEAE Caladenia flava subsp. flava 

ORCHIDACEAE Caladenia sp. (juvenile) 

ORCHIDACEAE Diuris longifolia 

ORCHIDACEAE Elythranthera brunonis 

ORCHIDACEAE Eriochilus sp.  

ORCHIDACEAE Prasophyllum sp. 

ORCHIDACEAE Pterostylis aspera 

ORCHIDACEAE Pterostylis scabra 

ORCHIDACEAE Pyrorchis nigricans 

ORCHIDACEAE Thelymitra pulcherrima 

ORCHIDACEAE Thelymitra sp. 

    

PAPILIONACEAE Bossiaea eriocarpa 

PAPILIONACEAE Bossiaea sp. 

PAPILIONACEAE *Chamaecytisus palmensis 

PAPILIONACEAE Cristonia biloba 

PAPILIONACEAE Daviesia chapmanii ( 

PAPILIONACEAE Daviesia daphnoides 

PAPILIONACEAE Daviesia decurrens 

PAPILIONACEAE Daviesia incrassata 

PAPILIONACEAE 
Daviesia nudiflora 
 

PAPILIONACEAE Daviesia podophylla 



 

 

PAPILIONACEAE Daviesia triflora 

PAPILIONACEAE Gastrolobium polystachyum 

PAPILIONACEAE Gastrolobium oxylobioides 

PAPILIONACEAE Gompholobium knightianum  

PAPILIONACEAE Gompholobium shuttleworthii 

PAPILIONACEAE Gompholobium tomentosum  

PAPILIONACEAE ?Hovea chorizemifolia  

PAPILIONACEAE Isotropis cuneifolia 

PAPILIONACEAE Isotropis cuneifolia subsp. cuneifolia 

PAPILIONACEAE Jacksonia carduacea (P3) 

PAPILIONACEAE Jacksonia floribunda 

PAPILIONACEAE Jacksonia hakeoides 

PAPILIONACEAE Jacksonia lehmannii 

PAPILIONACEAE Jacksonia nutans 

PAPILIONACEAE Jacksonia sternbergiana 

PAPILIONACEAE Kennedia prostrata 

PAPILIONACEAE *Lupinus consentinii 

PAPILIONACEAE Mirbelia trichocalyx 

PAPILIONACEAE *Ornithopus sativus 

PAPILIONACEAE Sphaerolobium sp. 

PAPILIONACEAE *Trifolium subterraneum 

    

PHORMIACEAE Dianella revoluta 

    

PITTOSPORACEAE Marianthus sp. 1. 

PITTOSPORACEAE Marianthus bicolor 

    

POACEAE Amphipogon caricinus var. caricinus 

POACEAE Amphipogon turbinatus 

POACEAE Austrostipa hemipogon 

POACEAE Austrostipa macalpinei 

POACEAE *Avena barbata 

POACEAE *Brachariara decumbens 

POACEAE *Bromus alopecuroides 

POACEAE Eriachne sp. grass 

POACEAE *Hordeum leporinum 

POACEAE Neurachne alopecuroides 

POACEAE Grass sp. 1 

POACEAE Triodia danthonioides 

    

PORTULACEAE Calandrinia corrigioloides 

    

POLYGALACEAE Comesperma confertum 

POLYGALACEAE Comesperma sp. 

    

PROTEACEAE Adenanthos cygnorum 

PROTEACEAE Adenanthos cygnorum subsp. cygnorum 

PROTEACEAE Banksia armata  

PROTEACEAE Banksia attenuata 

PROTEACEAE Banksia burdettii 

PROTEACEAE Banksia carlinoides 

PROTEACEAE Banksia candolleana 

PROTEACEAE Banksia chamaephyton (P4) 



 

 

PROTEACEAE Banksia cypholoba (P3) 

PROTEACEAE Banksia dallanneyi 

PROTEACEAE Banksia echinata 

PROTEACEAE Banksia fraseri subsp. crebra (P3) 

PROTEACEAE Banksia glaucifolia 

PROTEACEAE Banksia incana var. leptophylla 

PROTEACEAE Banksia kippistiana 

PROTEACEAE Banksia lanata 

PROTEACEAE Banksia leptophylla 

PROTEACEAE Banksia leptophylla subsp. leptophylla 

PROTEACEAE Banksia platycarpa (P4) 

PROTEACEAE Banksia prionotes 

PROTEACEAE Banksia pteridifolia subsp.vernalis (P3) 

PROTEACEAE Banksia sclerophylla (P4) 

PROTEACEAE Banksia sessilis subsp. flabellifolia. 

PROTEACEAE Banksia shuttleworthiana 

PROTEACEAE Banksia sphaerocarpa 

PROTEACEAE Banksia sphaerocarpa var. pumilio 

PROTEACEAE Banksia sphaerocarpa var. sphaerocarpa 

PROTEACEAE Banksia splendida subsp. macrocarpa (P3) 

PROTEACEAE Banksia stenoprion 

PROTEACEAE Banksia tridentata 

PROTEACEAE Banksia tortifolia 

PROTEACEAE Conospermum borealis subsp. borealis 

PROTEACEAE Conospermum incurvum  

PROTEACEAE Conospermum stoechadis subsp. stoechadis 

PROTEACEAE Conospermum wycherleyi subsp wycherleyi 

PROTEACEAE Grevillea amplexans 

PROTEACEAE Grevillea amplexans subsp. semivestita 

PROTEACEAE Grevillea biformis subsp. biformis 

PROTEACEAE Grevillea eriostachya 

PROTEACEAE Grevillea eryngioides 

PROTEACEAE Grevillea shuttleworthiana 

PROTEACEAE Grevillea shuttleworthiana subsp. shuttleworthiana  

PROTEACEAE Grevillea vestita subsp. vestita 

PROTEACEAE Grevillea sp? (not enough flowering material) 

PROTEACEAE Hakea anadenia 

PROTEACEAE Hakea auriculata 

PROTEACEAE Hakea brownii  

PROTEACEAE Hakea baxteri 

PROTEACEAE Hakea candolleana 

PROTEACEAE Hakea circumalata 

PROTEACEAE Hakea conchifolia 

PROTEACEAE Hakea costata 

PROTEACEAE Hakea cygna subsp. cygna 

PROTEACEAE Hakea eneabba 

PROTEACEAE Hakea erecta 

PROTEACEAE Hakea flabellifolia 

PROTEACEAE Hakea gilbertii 

PROTEACEAE Hakea incrassata 

PROTEACEAE Hakea lissocarpha 

PROTEACEAE Hakea platysperma 

PROTEACEAE Hakea prostrata 



 

 

PROTEACEAE Hakea psilorrhyncha 

PROTEACEAE Hakea smilacifolia 

PROTEACEAE Hakea stenocarpa 

PROTEACEAE Hakea ruscifolia 

PROTEACEAE Hakea trifurcata 

PROTEACEAE Hakea undulata 

PROTEACEAE Isopogon adenanthoides 

PROTEACEAE Isopogon drummondii (P3) 

PROTEACEAE Isopogon dubius 

PROTEACEAE Isopogon scabriusculus 

PROTEACEAE Isopogon teretifolius 

PROTEACEAE Isopogon sp. Watheroo (D. Foreman 477) 

PROTEACEAE Lambertia inermis 

PROTEACEAE Lambertia multiflora var. multiflora 

PROTEACEAE Lambertia sp. 

PROTEACEAE Persoonia quinquenervis 

PROTEACEAE Petrophile aff. serruriae 

PROTEACEAE Petrophile brevifolia 

PROTEACEAE Petrophile chrysantha subsp. Watheroo (K.M. Allan 57) (P3) 

PROTEACEAE Petrophile chrysantha 

PROTEACEAE Petrophile drummondii 

PROTEACEAE Petrophile linearis. 

PROTEACEAE Petrophile macrostachya 

PROTEACEAE Petrophile megalostegia 

PROTEACEAE Petrophile pilostyla 

PROTEACEAE Petrophile shuttleworthiana 

PROTEACEAE Petrophile seminuda 

PROTEACEAE Petrophile serruriae 

PROTEACEAE Stirlingia latifolia 

PROTEACEAE Synaphea aephynsa (P3) 

PROTEACEAE Synaphea spinulosa 

PROTEACEAE Xylomelum angustifolium 

  

RESTIONACEAE Alexgeorgea nitens 

RESTIONACEAE Alexgeorgea subterranea 

RESTIONACEAE Chordifex sinuosus 

RESTIONACEAE Desmocladus elongatus (P3)  

RESTIONACEAE Desmocladus fasciculatus 

RESTIONACEAE Desmocladus myriocladus 

RESTIONACEAE Desmocladus parthenicus 

RESTIONACEAE Desmocladus semiplanus 

RESTIONACEAE Lepidobolus chaetocephalus 

RESTIONACEAE Lepidobolus preissianus 

RESTIONACEAE Lyginia barbata 

RESTIONACEAE Lyginia imberbis  

RESTIONACEAE Restionaceae sp. 

    

RHAMNACEAE Cryptandra arbutiflora 

RHAMNACEAE Cryptandra myriantha 

RHAMNACEAE Cryptandra pungens 

RHAMNACEAE Polianthion wichurae 

RHAMNACEAE Stenanthemum notiale subsp. notiale 

   



 

 

RUBIACEAE Opercularia vaginata 

    

RUTACEAE Boronia penicillata 

RUTACEAE Boronia ramosa s.l. 

RUTACEAE Boronia ramosa subsp. anethifolia 

RUTACEAE Boronia scabra 

RUTACEAE Boronia sp. 

RUTACEAE Diplolaena ferruginea 

RUTACEAE Diplolaena velutina 

RUTACEAE Geleznowia verrucosa 

RUTACEAE Geleznowia verrucosa subsp. verrucosa ms 

RUTACEAE Philotheca pinoides  

RUTACEAE Philotheca spicata 

    

SANTALACEAE Santalum acuminatum 

    

STACKHOUSIACEAE Tripterococcus brunonis 

    

STERCULIACEAE Guichenotia micrantha 

STERCULIACEAE Guichenotia sp. 

STERCULIACEAE Lasiopetalum drummondii 

    

STYLIDIACEAE Stylidium crossocephalum 

STYLIDIACEAE Stylidium diuroides subsp. diuroides  

  

STYLIDIACEAE Stylidium piliferum 

STYLIDIACEAE Stylidium repens 

STYLIDIACEAE Stylidium sp. 

    

THYMELAEACEAE Pimelea angustifolia 

THYMELAEACEAE Pimelea suaveolens 

    

TREMANDRACEAE Tetratheca confertifolia 

    

XANTHORRHOEACEAE Xanthorrhoea drummondii 

XANTHORRHOEACEAE Xanthorrhoea gracilis 

XANTHORRHOEACEAE Xanthorrhoea preissii 

  

ZAMIACEAE Macrozamia fraseri 

 



 

 

 

 

 

 

 

 

 

 
 
 
 
 

APPENDIX 5 – 

PRIORITY FLORA RECORDED



 

 

  GDA 94 - Zone 50 

SPECIES RATING EAST  NORTH 

Acacia carens P2 378848 6655040 

Baeckea sp Bunney Road  (S. Patrick 4059) P2 378384 6658852 

Baeckea sp. Bunney Road  (S. Patrick 4059) P2 378863 6664387 

Baeckea sp. Bunney Road  (S. Patrick 4059) P2 378413 6659148 

Allocasuarina ramosissima P3 378275 6655975 

Allocasuarina ramosissima P3 378365 6656911 

Allocasuarina ramosissima P3 384053 6661911 

Allocasuarina ramosissima P3 383611 6663764 

Allocasuarina ramosissima P3 380278 6656159 

Allocasuarina ramosissima P3 380858 6656099 

Baeckea sp. Perth Region  (R.J. Cranfield 444) P3 374455 6661474 

Baeckea sp. Perth Region (R.J. Cranfield 444) P3 373987 6660268 

Baeckea sp. Perth Region (R.J. Cranfield 444) P3 374348 6661412 

Banksia cypholoba P3 377730 6661840 

Banksia cypholoba P3 374834 6658702 

Banksia cypholoba P3 375070 6661542 

Banksia cypholoba P3 375670 6655674 

Banksia cypholoba P3 375798 6655953 

Banksia cypholoba P3 375848 6656189 

Banksia cypholoba P3 375215 6656574 

Banksia cypholoba P3 374538 6656632 

Banksia cypholoba P3 374448 6656659 

Banksia cypholoba P3 374275 6656060 

Banksia cypholoba P3 374105 6660195 

Banksia cypholoba P3 374886 6659989 

Banksia cypholoba P3 374997 6660347 

Banksia cypholoba P3 375901 6663660 

Banksia cypholoba P3 376783 6663827 

Banksia cypholoba P3 379525 6661729 

Banksia cypholoba P3 379251 6661308 

Banksia cypholoba P3 379938 6658542 

Banksia cypholoba P3 374348 6661412 

Banksia cypholoba P3 378943 6664388 

Banksia cypholoba P3 374017 6660275 

Banksia cypholoba P3 379463 6659494 

Banksia cypholoba P3 380261 6655130 

Banksia cypholoba  P3 373987 6660268 

Banksia fraseri ssp crebra  P3 377088 6657578 

Banksia pteridifolia subsp.vernalis P3 374158 6656481 

Banksia splendida subsp. macrocarpa  P3 374348 6661412 

Banksia splendida subsp. macrocarpa  P3 376137 6657137 

Beyeria gardneri P3 378730 6668980 

Beyeria gardneri P3 378388 6658963 

Beyeria gardneri P3 378359 6656746 

Beyeria gardneri P3 375889 6657673 

Beyeria gardneri  P3 375721 6663059 

Desmocladus ?elongatus P3 375721 6663059 

Desmocladus elongatus P3 375721 6663059 

Hensmania stoniella P3 374817 6660606 

Hensmannia stoniella P3 378943 6664388 

Hibbertia aff. Helianthemoides P3 379478 6659529 



 

 

Hibbertia aff. Helianthemoides P3 378943 6664388 

Hibbertia aff. Helianthemoides P3 383987 6665612 

Isopogon drummondii P3 377835 6659361 

Jacksonia carduacea P3 379478 6659529 

Jacksonia carduacea P3 379463 6659494 

Melaleuca ?clavifolia P3 374348 6661412 

Melaleuca ?clavifolia P3 378786 6669005 

Melaleuca ?clavifolia P3 378943 6664388 

Melaleuca ?clavifolia P3 378863 6664387 

Melaleuca ?clavifolia P3 383988 6665612 

Melaleuca ?clavifolia P3 378388 6658963 

Melaleuca ?clavifolia P3 378359 6656746 

Melaleuca ?clavifolia P3 384061 6656192 

Melaleuca ?clavifolia P3 373987 6660268 

Melaleuca ?clavifolia P3 374455 6661474 

Petrophile chrysntha subsp. Watheroo P3 374348 6661411 

Petrophile chrysntha subsp. Watheroo P3 378943 6664388 

Petrophile chrysntha subsp. Watheroo P3 378863 6664387 

Petrophile chrysntha subsp. Watheroo P3 373986 6660268 

Phlebocarya piosissima subsp pilosissima  P3 374388 6661204 

Synaphea aephynsa P3 378593 6655036 

Synaphea aephynsa P3 375069 6661543 

Verticordia insignis subsp. eomagis  P3 374348 6661412 

Verticordia insignis subsp. eomagis  P3 378863 6664387 

Verticordia insignis subsp. eomagis  P3 378359 6656746 

Verticordia insignis subsp. eomagis  P3 374455 6661474 

Banksia chamaephyton P4 374013 6660235 

Banksia chamaephyton P4 374253 6660149 

Banksia chamaephyton  P4     373987 6660268 

Banksia platycarpa P4 378508 6659342 

Banksia platycarpa P4 378520 6659511 

Banksia platycarpa P4 378585 6660473 

Banksia platycarpa P4 378624 6661048 

Banksia platycarpa P4 378685 6661933 

Banksia platycarpa P4 378744 6662776 

Banksia platycarpa P4 379668 6663992 

Banksia platycarpa P4 383861 6659949 

Banksia platycarpa P4 383615 6660045 

Banksia platycarpa P4 383771 6658317 

Banksia platycarpa P4 380261 6655130 

Banksia platycarpa P4 380970 6659121 

Banksia platycarpa P4 381214 6659372 

Banksia platycarpa P4 384095 6660279 

Banksia platycarpa  P4 374313 6658695 

Banksia platycarpa  P4 375886 6658716 

Banksia platycarpa  P4 376987 6659391 

Banksia platycarpa  P4 377466 6659804 

Banksia platycarpa  P4 378783 6659147 

Banksia platycarpa  P4 377503 6658442 

Banksia platycarpa  P4 378848 6655040 

Banksia platycarpa  P4 375805 6657826 

Banksia platycarpa  P4 375070 6661542 



 

 

Banksia platycarpa  P4 378405 6659228 

Banksia platycarpa  P4 375835 6657779 

Banksia platycarpa P4     375628 6655599 

Banksia platycarpa P4     375648 6655619 

Banksia platycarpa P4     375798 6655953 

Banksia platycarpa P4     375848 6656189 

Banksia platycarpa P4     375215 6656574 

Banksia platycarpa P4     374538 6656632 

Banksia platycarpa P4     374448 6656659 

Banksia platycarpa P4     374158 6656481 

Banksia platycarpa P4     374275 6656060 

Banksia platycarpa P4     374292 6655990 

Banksia platycarpa P4     375400 6658626 

Banksia platycarpa P4     374105 6660195 

Banksia platycarpa P4     374952 6660645 

Banksia platycarpa P4     376178 6664375 

Banksia platycarpa P4     376034 6664100 

Banksia platycarpa P4     375916 6663799 

Banksia platycarpa P4     376151 6663525 

Banksia platycarpa P4     376745 6663708 

Banksia platycarpa P4     376783 6663827 

Banksia platycarpa P4     379677 6661548 

Banksia platycarpa P4     379632 6661612 

Banksia platycarpa P4     379525 6661729 

Banksia platycarpa P4     379251 6661308 

Banksia platycarpa P4     379751 6658403 

Banksia platycarpa P4     380059 6658347 

Banksia platycarpa P4     374348 6661412 

Banksia platycarpa P4     378863 6664387 

Banksia platycarpa P4     375889 6657673 

Banksia platycarpa P4     375721 6663059 

Banksia platycarpa P4     379478 6659529 

Banksia platycarpa P4     374017 6660275 

Banksia platycarpa P4     375753 6663094 

Banksia platycarpa P4     378284 6655038 

Banksia platycarpa P4     380245 6655057 

Banksia platycarpa P4     380941 6655065 

Banksia platycarpa P4     378275 6655975 

Banksia platycarpa  P4     373987 6660268 

Banksia sclerophylla P4 375173 6655645 

Banksia sclerophylla P4 375612 6655590 

Banksia sclerophylla P4 374475 6660098 

Banksia sclerophylla P4 374886 6659989 

Banksia sclerophylla P4 374997 6660347 

Banksia sclerophylla P4 376738 6663514 

Banksia sclerophylla P4 379677 6661548 

Banksia sclerophylla P4 379632 6661612 

Banksia sclerophylla P4 379525 6661729 

Banksia sclerophylla P4 379277 6661869 

Banksia sclerophylla P4 379273 6661698 

Banksia sclerophylla P4 379251 6661308 

Banksia sclerophylla P4     375798 6655953 

Banksia sclerophylla P4     375848 6656189 



 

 

Banksia sclerophylla P4     379714 6658488 

Banksia sclerophylla P4     380059 6658347 

Banksia sclerophylla P4     379938 6658542 

Banksia sclerophylla P4     374348 6661412 

Banksia sclerophylla P4     378943 6664388 

Banksia sclerophylla P4     378863 6664387 

Banksia sclerophylla P4     379884 6663998 

Banksia sclerophylla P4     378388 6658963 

Banksia sclerophylla P4     378359 6656746 

Banksia sclerophylla P4     379463 6659494 

Banksia sclerophylla P4     378257 6655522 

Banksia sclerophylla P4     378585 6660473 

Banksia sclerophylla P4     378844 6663389 

Banksia sclerophylla P4     381218 6658777 

Banksia sclerophylla  P4     375721 6663059 

Banksia sclerophylla  P4     379478 6659529 

Banksia sclerophylla  P4     374455 6661474 

Banksia sclerophylla   P4     373987 6660268 

Banksia sclerophylla   P4     379899 6663943 

Banksia sclerophylla  P4     381250 6664620 

Banksia sclerophylla  P4     377730 6661840 

Banksia sclerophylla  P4     378783 6659147 
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EXECUTIVE SUMMARY  

 
Background 
 
Latent Petroleum Limited (Latent) is proposing to conduct a three-dimensional (3D) 
seismic exploration survey at its Warro Gas Field, located approximately 250 km north-
east of Perth, 60 km east of Jurien Bay and 25 km west of Watheroo town in EP407 and 
EP321. 
 
The proposed 3D seismic survey will involve 790.54 km of seismic lines within an area of 
16,180 ha.  Approximately 5,228 ha of the survey area is located on cleared agricultural 
land, 6,217 ha within the Watheroo National Park (WNP), 1,618 ha in the proposed Big 
Soak Plain Conservation Park (BSPCP) and 3,117 ha in remnant vegetation outside of 
these two areas. 
 
The seismic survey area will extend into the western aspect of WPN. WNP has a total 
area of 44,474 ha and is classified as a Class A Reserve.  The seismic survey has the 
potential to disturb 89.7 ha (0.2%) in an area of 6,217 ha (14%) of the total Park area.  In 
the BSPCP, 30 ha (<0.1%) within 1,618 (6%) of the total Park area may be disturbed and 
35 ha (1.1%) of all other remnant vegetation within the survey area (3,117 ha) may be 
disturbed. 
 
In order to assess the potential impacts of this disturbance on native fauna, Latent 
commissioned Keith Lindbeck and Associates (KLA) to undertake fauna assessments of 
the proposed area.  This report will deal with potential impacts of the 3D seismic 
exploration survey. 
 
A desktop assessment including formal and informal searches of State government 
databases of the recorded fauna within the proposed seismic survey and surrounding 
areas was undertaken in July 2009.  Results using the online Protected Matters Search 
Tool that interrogates the Federal Environment Protection and Biodiversity Conservation 
(EPBC) Act 1999 Protected Matters database indicated that Carnaby‟s Cockatoo 
Calyptorhyunchus latirostris, White-bellied Sea-Eagle Haliaeetus leucogaster, Rainbow 
Bee-eater Merops ornatus, Great Egret Ardea alba, Cattle Egret Ardea ibis and Fork-
tailed Swift Apus pacificus are likely to occur in the area. 
  
The Threatened and Priority Fauna Database held by the Department of Environment and 
Conservation (DEC) lists three Schedule 1 species under the Wildlife Conservation Act 
(WCA) 1950 including the Malleefowl Leipoa ocellata, Carnaby‟s Cockatoo 
Calyptorhynchus latirostris and White-tailed Black Cockatoo Calyptorhynchus sp.  The 
DEC Priority species list includes one Priority one taxon (Daphnia jollyi) and four Priority 
four taxa (Western Brush Wallaby Macropus Irma, Grey Falcon Falco hypoleucos, 
Australian Bustard Ardeotis australis and White-browed Babbler Pomatostomus 
superciliosus). 
 
Three species of amphibian, 23 species of herpetofauna, one mammal species and three 
bird species have been vouchered at the Western Australian Museum (WAM) for the 
seismic survey and surrounding areas.  While not included on the EPBC list or in the DEC 
Threatened and Priority Fauna Database, the Woma Aspidites ramsayi and Carpet 
Python Morelia spilota subsp. imbricata are both on the list of species vouchered at the 
Museum for this area.  Both species are classified as Schedule 1 species under the WCA 
1950.  
 
Birds Australia listed 93 species for the area with only the Fork-tailed Swift Apus pacificus 
included in the agreement between the Government of Australia and the Government of 
the People's Republic of China for the Protection of Migratory Birds and their Environment 
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(CAMBA), the agreement between the Government of Australia and the Government of 
Japan for the Protection of Migratory Birds in Danger of Extinction and their Environment 
(JAMBA) and The agreement between the Government of Australia and the Government 
of the Republic of Korea on the Protection of Migratory Birds and their Environment 
(ROKAMBA).  
 
Reconnaissance surveys conducted in July 2008 and August 2009 established that the 
majority of the vegetation within WNP and the proposed BSPCP likely to be disturbed for 
the seismic survey comprises vegetation in “Excellent” condition with many areas in 
“Pristine” condition.  A few, small patches are in “Degraded” condition.  Much of the 
vegetation likely to be disturbed outside of these areas is fragmented and the condition of 
this vegetation ranges from “Pristine” through to “Degraded”. 
 
The vegetation proposed to be disturbed does comprise fauna habitat and any 
disturbance of this habitat may result in a loss of some sedentary fauna species.  More 
mobile species, if present, are expected to move to adjacent areas.  It is likely that the 
local fauna assemblages that would be impacted during the seismic survey are not 
significantly different to that found in similar habitats elsewhere in the National and 
proposed Conservation Parks and in similarly vegetated areas regionally.  On this basis, it 
can be concluded that the project areas do not contain habitat of high ecological 
significance from a faunal perspective, or contain faunal assemblages that are 
ecologically significant.  Further, considering the quantity and quality of similar, 
undisturbed habitat locally, the loss of species would not be considered significant to the 
biodiversity of the region. 
 
While it is recognised that some conservation significant fauna species recorded for the 
area, if present, have the capacity to and are likely to move to adjacent, less disturbed 
areas, the Malleefowl would be limited to a range within the vicinity of an active mound 
and the slow-moving Woma and Carpet Pythons by their ecological behaviour.  The 
possible presence of these species is specifically addressed, in addition to the potential 
presence of Carnaby‟s Cockatoo. 
 
The vegetation of this survey area does not appear to represent habitats unique to any 
Threatened or Priority faunal species listed for the area.  Therefore, the conservation 
status of any of these species, if present, is not likely to be altered by the proposed 
disturbance.  However, little is known of the invertebrates in the project areas and in 
particular the Short Range Endemic (SRE) invertebrates.  Only one invertebrate taxon of 
conservation significance (Daphnia jollyi) has been recorded for the area.  Until an 
extensive survey and assessment of invertebrates in the broader Sandplains area is 
undertaken, it is not possible to comment on the likely occurrence of other invertebrates 
and SREs in the project area. 
 
Both generic and specific recommendations are discussed. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

 
Latent Petroleum Ltd (Latent) was formed in 2006 to develop the Warro Gas Field in the 
Perth Basin and provide gas to Western Australian consumers.  The Warro Gas Field 
Project area is located approximately 25 km west of the Watheroo town in EP407 and 
EP321 within the Shires of Dandaragan and Coorow (Figure 1). 
 
The Warro Gas Field project will involve the establishment and drilling of two gas wells 
and the construction of a 300 mm pipeline, approximately 35 km long, that will deliver 
natural gas from the Warro Gas Field to the Western Australian consumers, by linking up 
to the Parmelia and Dampier to Bunbury natural gas pipelines located within Coomallo 
Nature Reserve.  To this end, Latent propose to conduct a three-dimensional (3D) seismic 
exploration survey at its Warro Gas Field and commence development of the Gas field in 
2010. 
 
The proposed 3D seismic survey will involve 790.54 km of seismic lines over an area of 
approximately 16,180 ha.  Of this, 283.68 km and 87.9 ha of line preparation disturbance 
will occur in the Watheroo National Park (WNP).  WNP is classified as a Class A Reserve 
and extends over 44,474 ha.  The seismic survey has the potential to disturb 89.7 ha 
(0.2%) in an area of 6,217 ha (14%) of the total Park area.  In the proposed Big Soak 
Plain Conservation Park (BSPCP), 30 ha (<0.1%) within 1,618 (6%) of the total Park area 
may be disturbed and 35 ha (1.1%) of all other remnant vegetation within the survey area 
(3,117 ha) may be disturbed. 
 
In order to assess the potential impacts of this development on native fauna, Latent 
commissioned Keith Lindbeck and Associates (KLA) to undertake the necessary fauna 
assessments of the proposed areas.  This report will deal with potential impacts of the 3D 
seismic survey. 

1.2 PURPOSE AND SCOPE  

The objective of this report is to document the results of the faunal component of a Level 1 
assessment conducted in accordance with the Environmental Protection Authority‟s (EPA) 
“Terrestrial Biological Surveys as an Element of Biodiversity Protection; Position 
Statement No 3” (EPA 2002) and Guidance Statement No. 56 “Terrestrial Fauna Surveys 
for Environmental Impact Assessment in Western Australia (EPA 2004), for the purpose of 
conducting a 3D seismic survey in the western section of the WNP and extending 
westwards beyond the Park‟s boundaries. 
 
The faunal aspect of a Level 1 study has two components: 

1. a desktop study which includes a literature review and a search of the relevant 
databases; and  

2. a reconnaissance survey of the subject area to verify the desktop survey, to 
delineate fauna habitat values present in the area and to determine potential 
sensitivity to impact. 

 
Additionally, as part of the reporting for the Level 1 assessment, results of flora surveys 
conducted by independent flora consultants of the seismic survey area will be 
incorporated.  These will include broadscale vegetation mapping and condition rating, in 
accordance with Keighery (1994) (Appendix A). 
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Therefore, the scope of work for the fauna survey was to:  
 conduct a desktop study that includes a literature review and search of the 

relevant databases; 
 generally describe the vegetation associations in the study area, including an 

assessment of their condition; 
 prepare an inventory of species occurring or potentially occurring in the study 

area; 
 identify any habitats of particular conservation significance for fauna within the 

study areas; 
 provide an impact risk assessment for both threatening processes and for fauna 

of conservation significance; and  
 provide recommendations, including the management of potential impacts to 

fauna habitats and fauna of conservation significance within the study area. 
 
 
 
 

 

Figure 1 - Location of the Warro Gasfield Project 
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2.0 BIOPHYSICAL ENVIRONMENT 

The project is located approximately 250 km north-east of Perth, 60 km east of Jurien Bay 
and 25 km west of the Watheroo town (Figure 1).  The survey area measures 
approximately 20 km in length by up to 10 km wide and incorporates a western portion of 
WNP (Figure 2).  While the total survey area will cover approximately 16,180 ha, 6,217 ha 
is located within the WNP, 1,618 ha within the BSPCP and an additional 3,117 ha 
comprises non-contiguous remnant vegetation outside of the Parks. 

2.1 CLIMATE 

The climate of the region is temperate, and typically characterised by cool winters with 
moderate to heavy rainfall and hot, dry summers.  The nearest weather station is 
Badgingarra Research Station approximately 33 km southwest of WNP.  Recording of the 
local climatic conditions commenced at Badgingarra Research Station in 1962 (Bureau of 
Meteorology 2009), and data collected at this station were used for this report. 

2.1.1 Temperature 

Mean annual maximum temperature is 25.9°C and mean annual minimum temperature is 
11.8°C.  The hottest month is February with an average maximum temperature of 34.7°C 
and the coldest month is August with minimum average temperature of 7.3°C.  Diurnal 
temperature variations are commonly high throughout the year (Figure 3). 

2.1.2 Rainfall 

The area falls within the temperate weather zone, and the annual average rainfall at the 
Badgingarra Research Station is 546.7 mm.  Most of the rain usually falls between May 
and September, and this amount varies both seasonally and annually.  Rainfall from May 
2008 to July 2009 was consistent with the seasonal trend.  However, rainfall in July 2008 
far exceeded the annual average (Figure 4). 
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Figure 2 - Location of 3D Seismic Survey in relation to Watheroo National Park 
(blue lines indicate proposed shot and receiver lines) 
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Figure 3 – Mean maximum and minimum temperatures recorded at 
Badgingarra Research Station 

 

 

Figure 4 – Mean monthly rainfall from May 2008 to August 2009 for the 
Badgingarra Research Station  
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2.2 INTERIM BIOGEOGRAPHIC REGIONALISATION OF AUSTRALIA REGION 

The Interim Biogeographic Regionalisation of Australia (IBRA) recognises 85 bioregions 
(Environment Australia 2000).  The Warro 3D seismic survey area is located within the 
Geraldton Sandplain 3 (GS3 – Lesueur Sandplain subregion) which covers 1,358,915 ha. 
 
The Geraldton Sandplains bioregion is composed mainly of proteaceous scrub-heaths, 
rich in endemics, on the sandy earths of an extensive, undulating, lateritic sandplain 
mantling Permian to Cretaceous strata (Desmond and Chant 2001).  Extensive York Gum 
and Jam woodlands occur on drainage associated with outwash plains.  The Lesueur 
Sandplain subregion (GS3) comprises aeolian sands and limestones, Jurassic siltstones 
and sandstones of the central Perth basin.  There are extensive yellow sandplains in the 
southeastern parts.  Shrub-heaths rich in endemics occur on a mosaic of lateritic mesas, 
sandplains, coastal sands and limestones.  Heath occurs on laterised sandplains along 
the subregion‟s northeastern margins. 
 
Desmond and Chant (2001) note the Lesueur floristic communities as a rare feature in the 
subregion with a large number of distinct, species rich and geographically restricted 
communities which occur in the Mt. Lesueur and Coomallo area.  Generally, there is high 
floristic endemism with over 250 floral species of sandplain flora endemic to the 
subregion.  The area is also known Australia-wide and internationally as having 
particularly high floristic diversity and levels of endemism. 

2.3 VEGETATION MAPPING AND FLORA 

The project area is located within the Irwin Botanical District on the Lesuer, Marchagee 
and Warro vegetation systems as defined by Beard (1981).  A gently undulating plain of 
deep pale yellow sand is a feature of this system which lies northeast of Moora and west 
of the Darling Fault (Department of Agriculture and Food 2007).  Banksia low woodland 
dominates this system with scrub-heath forming a transitional association following fire. 
 
Numerous vegetation and flora surveys have been conducted sequentially on the seismic 
survey area, the most recent by Donald Williams, a naturalist and botanist who lives in the 
local area and whose knowledge is recognized and used by the DEC. 
 
Twenty vegetation communities have been identified within the area proposed for the 
seismic survey, within five broad groups (Figure 5) (KLA 2009).  These broad groups 
include: 

 Kwongan 

 Shrubland 

 Woodland with kwongan understory 

 Woodland, and 

 Disturbed mixed vegetation. 
 

Overall 430 native taxa have been recorded with 152 Genera representing 48 Families 
during these surveys.   
 
No Declared Rare Flora (DRF), Threatened Ecological Communities (TEC) or Priority 
Ecological Communities (PEC) were identified within the survey area.  While no Priority 
One flora species were identified within the area, two Priority Two species, 17 Priority 
Three species and three Priority Four species were recorded (KLA 2009).  No Declared 
weeds, as listed by the Department of Agriculture and Food (2009), were recorded during 
the flora surveys.  However, 17 agricultural and weed species were recorded, with only 
four of these recorded in WNP. 
 



Latent Petroleum Limited Level 1 Fauna Survey 2009 

 

 7 

 
Figure 5 - Vegetation groups in the seismic survey area 
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Key to Figure 5 
 

Community Description 

  K1 Low kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia sessilis var. flabellifolia, Daviesia podophylla, 
Leptospermum erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus longissimus with scattered 
Eucalyptus todtiana and Callitris canescens trees on duplex sand. 

  K2  Tall kwongan (1.5-2.m) dominated by Jacksonia hakeoides, Eremaea beaufortioides, Acacia blakelyi, Hakea 
circumalata, Banksia leptophylla, Calothamnus quadrifidus, Mesomelaena stygia, Allocasuarina humilis with scattered 
Callitris canescens and isolated Xylomelum angustifolium trees on deep white-yellow sand. 

  K3 Low-tall kwongan (1-2m) with scattered Xylomelum angustifolium and Eucalyptus todtiana, kwongan dominated by 
Astroloma xerophyllum, Banksia leptophylla, Grevillea shuttleworthiana, Hakea eneabba, Isopogon teretifolius, 
Jacksonia hakeoides, Leptospermum erubescens and Petrophile macrostachya on white-grey-yellow sand. 

  K4 Low Kwongan (to 1.5m) dominated by Banksia leptophylla, Banksia sessilis var. flabellifolia, Daviesia podophylla, 
Leptospermum erubescens, Hakea auriculata, Hakea lissocarpha and Calothamnus longissimus with scattered 
Eucalyptus todtiana (no Callitris canescens). 

  S1 Dense Acacia blakelyi shrubland over Jacksonia hakeoides, Banksia leptophylla, Banksia sclerophylla, Isopogon sp. 
Watheroo, Adenanthos cygnorum and Leptospermum erubescens on deep sand. 

  WK1 Low open Eucalyptus gittinsii, Eucalyptus todtiana and Eucalyptus accedens woodland over mid-dense to dense 
Banksia armata, Astroloma microdonta, Hakea lissocarpha kwongan on grey duplex sands. 

  WK2 Low dense Eucalyptus gittinsii with isolated Eucalyptus accedens over mid-dense Banksia armata, Hakea 
lissocarpha, Gastrolobium oxylobioides kwongan on lateritic soils. 

  W1 Tall open Eucalyptus accedens woodland (4-8m) over Banksia sessilis var. flabellifolia, Calothamnus sp, Banksia 
leptophylla, Petrophile serruriae, Hakea lissocarpha and Bossiaea eriocarpa on shallow sand over clay. 

  W2 Open-mid dense Xylomelum angustifolium, Banksia prionotes and Callitris canescens woodland with scattered 
Eucalyptus todtiana over Eremaea beaufortioides, Leptospermum erubescens, Mesomelaena stygia, Hakea 
platysperma, Hakea prostrata with some kwongan species on deep yellow sand. 

  W3 Open Eucalyptus todtiana woodland over Banksia armata, Banksia sessilis var. flabellifolia, Calothamnus quadrifidus 
kwongan on deep yellow white sand. 

  W4 Open-mid dense Xylomelum angustifolium woodland with scattered Banksia sp., Eucalyptus todtiana and Callitris 
canescens over Hakea cygna, Leptospermum erubescens, Banksia leptophylla, Hakea psilorrhyncha and Verticordia 
eriocephala kwongan on deep yellow sand. 

  W5 Open Eucalyptus drummondii and Eucalyptus todtiana woodland over Banksia candolleana, Cyanostegia lanceolata 
and Eremaea beaufortioides kwongan on white grey duplex sand and gravel. 

  W6 Open Eucalyptus accedens woodland over open Banksia armata, Banksia grandis, Calothamnus longissimus and 
Banksia carlinoides kwongan on clay.   

  KD1 Regrowth - Mid-dense to sparse Acacia steedmanii, Conostylis borealis, Corynanthera flava, Banksia sessilis 
kwongan heath on duplex sands. 

  BK1 Burnt low Kwongan over Banksia leptophylla and Caustis dioica (similar to K1) over deep sand. 

  BW1 Burnt Sparse-open Xylomelum angustifolium, Banksia prionotes and Callitris canescens woodland over Allocasuarina 
humilis, Acacia blakelyi, Jacksonia hakeoides, Lachnostachys eriobotrya, Daviesia podophylla, Verticordia 
eriocephala and Grevillea amplexans kwongan on deep white sand. 

  WD1 Degraded Eucalyptus loxophleba woodland on sandy clay. 

  WD2 Degraded Eucalyptus drummondii woodland on gravel. 

  WD3 Degraded sparse Banksia woodland (Banksia prionotes, Banksia sessilis var. flabellifolia and Banksia leptophylla) on 
deep pale yellow sand. 

  WD4 Degraded Eucalyptus gittinsii and Eucalyptus todtiana woodland over sparse kwongan understorey on grey duplex 
sand. 
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3.0 METHODS 

The surveys were conducted in accordance with EPA‟s Terrestrial Biological Surveys as 
an Element of Biodiversity Protection: Position Statement No. 3 (EPA 2002) and Guidance 
for the Assessment of Environmental Factors No. 56: Terrestrial Fauna Surveys for 
Environmental Impact Assessment (June 2004). 
 
EPA‟s Position Statement No. 3 (EPA 2002) provides indicative levels of biological survey 
in relation to the scale and nature of the impact and the sensitivity of the receiving 
environment.  The EPA uses the IBRA as the largest unit for Environmental Impact 
Assessment decision making in relation to the conservation of biodiversity.  Given the 
scale and nature of the proposed disturbance and that the project area is located within 
the Geraldton Sandplain IBRA region, a Level 1 fauna survey is required.  However, as a 
portion of the survey area is located within WNP, the EPA Service Unit (EPASU) have 
advised that in addition to a Level 1 survey, targeted surveys are required in relation to 
species of conservation significance that may be impacted by the proposed disturbance. 
 
Targeted surveys for Carnaby‟s Cockatoo were conducted for the western portion of the 
seismic survey by Cockatoo Specialists Ron Johnstone and Tony Kirkby (from the 
Western Australian Museum (WAM), and by Dr Vi Saffer (KLA) for the remaining area of 
the WNP within the proposed survey area. 
 
In relation to the Woma Aspidites ramsayi and Carpet Python Morelia spilota subsp. 
imbricata, advice was sought and provided by Brad Maryan, Herpetologist, WAM and Dr 
David Pearson, Principal Research Scientist, DEC. 
 
The possible presence of the Western Brush Wallaby within the survey area was 
discussed with Ric How, Senior Curator, WAM. 
 

3.1 DESKTOP SURVEY 

The online EPBC Protected Matters Search Tool was used to determine any species 
listed under the Commonwealth Environment Protection and Biodiversity Conservation 
(EPBC) Act 1999 for the area. 
 
A search was commissioned of the Threatened and Priority Fauna Database held by the 
Department of Environment and Conservation (DEC) that includes species recognised 
under the Wildlife Conservation Act (WCA) 1950 and those considered by the DEC as 
species of conservation significance. 
 
The WAM database Nature Map was searched for records of vouchered fauna specimens 
and Birds Australia Atlas Database was searched for bird species listed within the survey 
area. 
 
Categories and descriptions of the conservation status of fauna species are provided in 
Appendix B followed by the results of the above searches in Appendix C. 
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3.2 RECONNAISSANCE SURVEY 

Reconnaissance surveys of the area were conducted by Dr Vi Saffer  for two days in July 
2008 (1st and 2nd) and five days in August 2009 (10th to 14th) to: 

 verify the broadscale mapping and vegetation condition, 

 inspect the major fauna habitats in the project area,  

 determine the potential sensitivity of these areas to impacts from the proposed 
disturbances, 

 identify species present at the time through direct observation and indirect 
evidence, including burrows, scats, diggings etc. and 

 determine the potential for species of conservation significance to be present or 
utilise the area. 
 

In addition, targeted surveys were conducted for species of conservation significance 
including: 

 Carnaby‟s Cockatoo: searches were conducted for trees with hollows sufficiently 
large enough for breeding events, 

 Woma: searches were conducted for individuals, signs of Woma presence, and 
hollow logs and rabbit warrens as potential burrows. 

 Carpet Python: searches were conducted for individuals, signs of Carpet Python 
presence and hollow logs as potential burrows. 

 Malleefowl: searches were conducted for mounds, likely areas for mounds, tracks 
and feathers. 
 

3.3 PERSONNEL AND REPORTING 

The following personnel were involved in the preparation of this report; 

 Dr Vi Saffer Bsc (Biol.) Hons (Biol.) PhD (Biol.): Senior Zoologist, KLA, undertook 
the surveys and drafted the report.  

 Keith Lindbeck BA, WDA, Dip Environ Studies; Principal, KLA, reviewed the report. 

3.4 LICENCE AND PERMITS 

No licences or permits were required for this Level 1 fauna survey and report. 

3.5 NOMENCLATURE AND TAXONOMY 

As per the recommendations of the EPA (2004), the nomenclature and taxanomic order 
presented in this report are based on the WAM Checklist of the Vertebrates of Western 
Australia.  The authorities used for each vertebrate group are: Doughty and Maryan 
(2008) for herpetofauna, How et al. (2008) for mammals and Johnstone (2008) for 
avifauna. 
 
KLA acknowledges that the taxonomy of Western Australia‟s vertebrates is continually 
being revised and the taxonomy of some of the species listed in this document may have 
changed since this publication. 

3.6 LIMITATIONS 

A comprehensive terrestrial and avian survey has not been undertaken in the areas 

subject of this assessment.  In accordance with the EPA‟s Guidance for the Assessment of 

Environmental Factors No. 56: Terrestrial Surveys for Environmental Impact Assessment 

(June 2004) limitations of the methods have been assessed and are presented in Table 1. 
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Table 1 - Summary of fauna survey limitations 

Possible Limitation Constraint* Comment 

Competency/experience of the consultant 
carrying out the surveys No 

Experienced and competent 
personnel conducted the 
surveys. 

Scope No 

All components required for a 
Level 1 Assessment and 
targeted surveys were 
completed. 

Proportion of fauna identified, recorded 
and/or collected 

Yes     
Moderate 

An on-site terrestrial fauna 
survey has not been undertaken 
within the project area.  Of those 
recorded during the 
reconnaissance surveys, all 
were positively identified. 

Sources of information 
Yes     
Moderate 

Vertebrate fauna information 
was available from database 
searches.  However, no previous 
fauna surveys relevant to the 
area were available. 

Proportion of the task achieved No 
The fauna assessment is 
complete. 

Timing/weather/season/cycle 
Yes  
Negligible 

The reconnaissance surveys 
were undertaken during daylight 
hours.  Episodes of heavy 
rainfall occurred during the 
August 2009 survey. 

Disturbances which affected results of the 
survey No 

There were no disturbances that 
affected the results of the 
survey. 

Intensity of survey effort No 

The intensity of the assessment 
is sufficient for a Level 1 and 
targeted surveys assessment. 

Completeness No 
All major habitats were visited 
within the survey area. 

Resources No 
All animals observed were able 
to be identified to species level. 

Remoteness and/or access problems No Access was not a problem. 

Availability of contextual information for 
the region` 

Yes     
Moderate 

While all relevant databases 
were searched, no 
comprehensive regional data 
were available to provide 
comparison. 

* Significant  =>60%, moderate = 20%-60%,  negligible = <20% 
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4.0 RESULTS and DISCUSSION 

 
4.1 FAUNA HABITATS WITHIN THE STUDY AREA 

Two days were spent inspecting the proposed area for the seismic survey in July 2008 
(1st and 2nd) and five days (10th to 14th) in August 2009.  Given the large area proposed 
for disturbance, a vehicle was used to access the site and cover large distances.  
Frequent stops were made and inspections undertaken on foot along the vehicle access 
routes, for example, where vegetation communities changed and in preferred habitat for 
targeted species.  In addition, selected traverses were made on foot based on soil 
mapping and associated vegetation communities.  Vegetation communities were verified 
and the condition of the vegetation was rated in accordance with Keighery (1994).  
Opportunistic observations of fauna were made while on site. 

 

4.1.1 Vegetation groups and vegetation condition within the study area 

As noted in Section 2.3, twenty vegetation communities have been identified within the 
area proposed for the seismic survey, within five broad groups (KLA 2009).  These broad 
groups include: 

 Kwongan 

 Shrubland 

 Woodland with kwongan understory 

 Woodland, and 

 Disturbed mixed vegetation. 
 

In accordance with Keighery (1994) vegetation condition scales, the condition of the 
majority of vegetation within the survey area was “Excellent”, with many large areas in 
“Pristine” condition: the presence of weeds and feral animals, namely the rabbit, being 
responsible for this down-grading.  While access tracks had fragmented the vegetation, 
large tracts of undisturbed vegetation do remain.  Weeds were only recorded in six of the 
twenty vegetation groups, many only adjacent to farmland and then no more than 10 m 
from the edge.  Of the vegetation groups not in “Excellent” condition, three were in “Good” 
condition, one in “Good/Degraded” condition and only two in “Degraded” condition (KLA 
2009). 

4.1.2 Habitats and species of Conservation Significance within the study area 

As noted in the Biodiversity Audit of Western Australia‟s 53 Biogeogaphical Subregions 
(Desmond and Chant 2001), the Geraldton Sandplain 3 – Lesueur Sandplain subregion 
has been identified as a centre of endemism with high species and ecosystem diversity.  
While the sub-region measures 1,358,915 ha, the proposed survey area represents <2% 
of the sub-region. 
 
While inspection was made of all major habitats within the proposed survey area, targeted 
habitat surveys for specific species of conservation significance were also undertaken: 
 

 Targeted survey for Carnaby‟s Cockatoo habitat 
WAM Cockatoo specialists Ron Johnstone and Tony Kirkby were commissioned 
to assess the vegetation within an original, smaller seismic survey area to identify 
any breeding, feeding or roosting habitat for the species.  Johnstone and Kirkby 
(2008) report that the area contains a small breeding population and larger 
numbers of birds are likely to forage in the area during the autumn–winter 
migration.  The most significant impact on Carnaby‟s Cockatoo at both a local 
and regional scale would be the loss of established breeding hollows in large 
trees.  Nest hollow availability is greatly limited in this region by competition with 
Galahs and Corellas.  Dr Vi Saffer inspected the additional areas of the seismic 
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survey in the WNP not inspected by Ron Johnstone and Tony Kirkby.  Within 
these areas, seven stands of E. accedens woodlands were recorded during the 
foot traverses in August 2009.  While E. wandoo and Salmon Gum E. 
salmonophloia are the preferred species for Carnaby‟s for nesting, mature E. 
accedens can support hollows sufficiently large enough to accommodate a 
Carnaby‟s breeding event.  Within the E. accedens stands, few trees were large 
and of these, very few had hollows.  These trees were sparsely distributed within 
the stands and could easily be avoided during the seismic survey. 

 

 Targeted survey for Woma Python habitat 
David Pearson (DEC) and Brad Maryan (WAM) suggested that Woma habitat 
preferentially includes hollow logs and rabbit warrens.  Within the WNP, very few 
habitat logs were recorded and of these none had hollows sufficiently large 
enough for Womas.  While many rabbit latrines were identified, only seven 
warrens were recorded.  Of these, there was evidence that the warrens were 
active inasmuch as many fresh rabbit tracks were obvious at the entrances of the 
burrows.  For those entries that were not in use, some had collapsed and one 
had a root partially occluding the entrance.  No snake tracks were identified in the 
vicinity of the warrens.  Similar comments are made in relation to potential Woma 
habitat in remnant vegetation outside of the National Park and within the survey 
area.  Given the fragmentation and smaller sizes of remnant vegetation in these 
areas, it is less likely that the Woma has persisted or moved into these areas.  It 
is recognised that August is not the optimal time for Woma searches, being one 
of the cooler months of the year.  However, given the time constraints, the 
targeted survey was conducted principally to determine potential hollow logs and 
warrens, the latter of which may be examined during the warmer months.  
 

 Targeted survey for Carpet Python habitat 
David Pearson (DEC) suggests that Carpet Pythons tend not to shelter in logs 
during winter as they fall to very low temperatures, but preferentially ascend trees 
and use hollow branches where they can bask when the sun is out.  Within the 
survey area, very few habitat logs were recorded and of these none had hollows 
deemed sufficiently large enough for Carpet Pythons. 
 

 Targeted survey for Malleefowl habitat 
Some areas within the survey area did comprise habitat suitable for Malleefowl, 
for example, areas with leaf litter and sand with some gravel.  However, no birds, 
mounds, tracks or feathers were seen throughout the survey area inspected. 
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4.2 FAUNA WITHIN THE STUDY AREA  

4.2.1 Fauna species potentially occurring in the study area 

 
The literature review and database searches identified one species of invertebrate and 
125 vertebrate species that have been recorded in the vicinity of the seismic survey area.  
The latter comprise three frog species, 24 reptile species, seven mammal species and 91 
bird species (Appendix C). 

4.2.2 Fauna species of conservation significance potentially occurring in the 
study area and potential impacts 

Results of database searches indicate five species are listed as Matters of National 
Environmental Significance under the EPBC Act 1999, three are listed in Schedule 1 
under the WCA 1950, one as Priority One and four as Priority Four species on the DEC 
Threatened and Priority Fauna Database.  Table 3 lists the species of conservation 
significance and the likelihood of each species occurring in the project area.  This is 
followed by a discussion of the individual species including the risk assessment of 
potential impact.  It is noted that some of these species have been recorded in the area 
only once and that there is only one invertebrate fauna species listed within the entire 
search area.  It is also noted that as this area has a relatively low number of fauna 
records.  Additional fauna, with poorly known distributions, may occur in the area.   
 
The Woma and Carpet Python have both been vouchered at the WAM for the area.  While 
neither are listed under the EPBC Act or in the DEC Threatened and Priority Fauna 
Database, they are classified as Schedule 1 species under the WCA 1950 and, therefore, 
will also be discussed individually. 
 
While DEC suggested that the Western Ground Parrot Pezoporus wallicus may be in the 
area, John Dell of EPASU and Ron Johnstone of WAM reported that the distribution of 
this bird is not likely to extend to the seismic survey area and this species will, therefore, 
not be addressed further. 
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Table 2 – Results of EPBC Protected Matters Search Tool and DEC Threatened and Priority Fauna Database searches for 
species of conservation significance 

SPECIES COMMON NAME CONSERVATION SIGNIFICANCE PREVIOUS RECORD 

    EPBC WCA DEC   

INVERTEBRATES           

Daphnia jollyi (aquatic invertebrate)     Priority 1 1999 Watheroo National Park 

            

MAMMALS           

Macropus irma Western Brush Wallaby     Priority 4 1979 Watheroo National Park 

            

AVIFAUANA           

Leipoa ocellata Malleefowl   Schedule1   1981 Capamauro Nature Reserve 

Ardea alba Great Egret Migratory       

Ardea ibis  Cattle Egret Migratory       

Haliaeetus leucogaster White-bellied Sea-eagle Migratory       

Falco hypoleucos Grey Falcon     Priority 4 1994 Watheroo National Park 

Ardeotis australis Australian Bustard     Priority 4 
1979 Boothendarra/Badgingarra  
1985 Badgingarra 

Calyptorhynchus latirostris Carnaby's Black-Cockatoo Endangered Schedule1   2001 Watheroo 

Calyptorhynchus sp. White-tailed Black Cockatoo   Schedule1   
1982 Boothendarra/Badgingarra       
1984 Watheroo National Park 

Apus pacificus  Fork-tailed Swift  Migratory       

Merops ornatus Rainbow Bee-eater Migratory       

Pomatostomus superciliosus White-browed Babbler      Priority 4 1962 Namban Nature Reserve 

Description of conservation significance codes provided in Appendix A 
EPBC = Environmental Protection and Biodiversity Conservation Act 1999 
WCA = Wildlife Conservation Act 1950 
DEC = DEC Priority fauna 
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 Daphnia jollyi  (Water flea) 
 
Family: Daphniidae 
 
Conservation Status: Priority One on DEC Threatened and Priority Fauna Database 
 
Distribution: Daphnia jollyi is known from four rock pools in Western Australia, one of 
which is located within the WNP. 
 
Ecology: Daphnia are small, aquatic mostly freshwater crustaceans, also known as 
water fleas.  They measure between 2 mm and 5 mm and are characterized by a 
single compound eye, two doubly branched antennae and generally a 
translucentcarapace.  Five or six pairs of legs extend from a ventral gap within the 
carapace.  The lifespan of a Daphnia does not exceed one year and is largely 
temperature dependent.  While Daphnia can reproduce parthenogenetically, fertilised 
eggs, also known as winter eggs, are produced and are provided with an extra shell 
layer, or ephippium, which preserves and protects the eggs from harsh environmental 
conditions until more favourable conditions allow the reproductive cycle to start again. 
 
Likelihood of occurrence: Daphnia jollyi has been recorded from granite pools within 
WNP.  The area proposed for the seismic survey does not include granite outcrops or 
granite pools, and therefore does not provide suitable habitat for this species. 
 
Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 

 

 Western Brush Wallaby  Macropus irma 
 
Family: Macropodidae 
 
Conservation Status: Priority Four on DEC Threatened and Priority Fauna Database 
 
Distribution: The Western Brush Wallaby distribution extends across the southwest of 
Western Australia from north of Kalbarri to Cape Arid in the south.  
 
Ecology: It is locally common in dry, sclerophyll forest and woodland, but is also found 
in some mallee areas, with a grassy understorey and thickets of shrubs.  It is more 
diurnal than many macropods and is a grazer (Menkhorst and Knight 2004).  
 
Likelihood of occurrence: Populations have declined in recent decades, with the fox a 
primary predator of the Wallaby. The Western Brush Wallaby was last recorded in the 
area in 1979 in WNP, which may refer to the same recording on the WAM fauna 
database.  While Ric Howe (WAM) suggests that the Western Brush Wallaby may still 
occur in the area, local naturalist, Don Williams, reports that while they were in the 
area 20 years ago, he has not seen any since that time.  None were seen and no 
evidence of their presence was seen during the reconnaissance surveys. 
 
Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 
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 Malleefowl  Leipoa ocellata 
 
Family: Megapodiidae 
 
Conservation Status: Schedule 1: Rare and likely to become extinct under the WCA 
1950 
 
Distribution: The Malleefowl was once broadly distributed across the southern half of 
the Australian continent, but has undergone significant range reduction and now 
occupy semi-arid regions of southern Australia where mallee eucalypts form the 
dominant vegetation (Birds Australia 2009).  
 
Ecology: The Malleefowl is a large, ground-dwelling bird that roosts in trees but rarely 
flies.  The species is omnivorous and typically has a large home range in woodlands 
or shrublands that have a deep layer of leaf litter which is used in building nesting 
mounds.  Mounds are up to 1 m in height and 3 m to 5 m in diameter.  Breeding 
occurs from September to April and chicks emerge independently, approximately 
seven weeks after hatching. 
 
Clearing of habitat, fox predation and the degradation of habitat by fire and 
overgrazing by feral livestock has reduced Malleefowl numbers considerably. 
 
Likelihood of occurrence:  The DEC Threatened and Priority Fauna Database lists one 
sighting of a Malleefowl in 1981 in the Capamauro Nature Reserve ~30 km north- 
northeast of the survey area.  More recent sightings of evidence of the Malleefowl was 
recorded in the vicinity of the project area in October 2007 and February 2009 (Figure 
6): 

 Two birds were observed in the middle of the Marchagee Track in October 
2007 by DEC staff, to the northeast of the seismic survey area.   

 Following eight unconfirmed Malleefowl sightings by a local resident near 
Warro Road over an 18 month period, in February 2009 DEC staff recorded 
footprints along Warro Road to the southeast of the seismic survey area.  
These footprints were further confirmed by the Malleefowl Preservation Group 
and PhD Student. 

 A further unconfirmed sighting of Malleefowl has been recorded by a local 
resident approximately 10 km north of the project area (Pinjarrega and Eganu 
west area). 
 

As noted in Section 4.1.2, while some areas within the survey area did comprise 
habitat suitable for Malleefowl, no birds, mounds, tracks or feathers were seen 
throughout the survey area inspected. 
 

Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 
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Figure 6 - Malleefowl records from DEC near proposed seismic survey area 
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 Great Egret  Ardea alba 
 
Family: Ardeidae 
 
Conservation Status: Migratory Wetland Species under the EPBC Act 1999 
 
Distribution: The Great Egret‟s distribution extends across the greater part of the State 
but not the arid interior south of Lake Gregory in the Kimberley and east of Lake 
Nabberu in the Murchison. 
 
Ecology: The Great Egret, also known as the White Egret is common to very common 
in well-watered Kimberley flatlands and scarce to moderately common elsewhere.  
Preferred habitat includes shallow freshwaters and shallow saltwaters, and rarely dry 
pastures. 
 
Likelihood of occurrence: Given the preferred habitat of this species, it is not likely to 
occur within the seismic survey area. 
 
Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 
 

 Cattle Egret  Ardea ibis 
 
Family: Ardeidae 
 
Conservation Status: Migratory Wetland Species under the EPBC Act 1999 
 
Distribution: The Cattle Egret is a casual inhabitant in the better-watered parts of 
Western Australia. 
 
Ecology: The Cattle Egret, identified by its shorter and thicker bill and neck than other 
Egrets, inhabits short grass, especially damp pastures, and wetlands.  It is usually 
seen in the company of cattle, and occasionally in the company of other livestock 
(Johnstone and Storr 1998). 
 
Likelihood of occurrence: Given the preferred habitat of this species, it is not likely to 
occur within the seismic survey area. 
 
Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 

 

 White Bellied Sea-Eagle  Haliaeetus leucogaster  
 
Family: Accipitridae 
 
Conservation Status: Migratory Terrestrial species under EPBC Act 1999 
 
Distribution: White-bellied Sea-eagles are a common sight in coastal and near coastal 
areas of Australia. 
 
Ecology: The White-bellied Sea-eagle is the second largest bird of prey found in 
Australia.  They make nests in trees or coastal cliffs consisting of twigs, small 
branches and other objects including seaweed, rope etc.  They feed mainly off aquatic 
animals such as fish, turtles, sea snakes, but also take birds and mammals and are 
also known to feed on carrion. 
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Likelihood of occurrence:  Given the distance to the coast, the White-bellied Sea-eagle 
may be seen in flight in the area, but is not likely to utilise the habitat. 
 
Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 
 

 Grey Falcon  Falco hypoleucos 
 
Family: Falconidae 
 
Conservation Status: Priority Four on DEC Threatened and Priority Fauna Database 
 
Distribution: Resident and nomadic visitor to inland parts of all mainland Australia.  
Usually restricted to shrubland, grassland and wooded watercourses of arid and semi-
arid regions.  Also occurs near wetlands where surface water attracts prey.  
 
Ecology: The Grey Falcon utilises old nests of other birds of prey and ravens, usually 
high in a living eucalypt near water or a watercourse.  Peak laying season is in late 
winter and early spring when two or three eggs are laid.  The breeding range has 
contracted since the 1950s with most breeding now confined to arid parts of the range.  
The Grey Falcon is generally sedentary, and rare to very rare. 
 
Major prey of this species includes birds, especially parrots and pigeons, using high-
speed chases and stoops.  Reptiles and mammals are also taken.  
 
Likelihood of occurrence:  The Grey Falcon was last recorded at WNP in 1994.  Given 
this dated sighting and the absence of surface water and wetlands in the survey area, 
it is not likely to utilise the seismic survey area. 
 
Potential Impacts:  Given the nature of the disturbance, the conservation status if the 
Grey Falcon is unlikely to be altered by the proposed seismic survey. 

 

 Australian Bustard  Ardeotis australis 
 
Family: Otitidae 
 
Conservation Status: Priority Four on DEC Threatened and Priority Fauna Database 
 
Distribution: The Australian Bustard occurs over much of Western Australia, with the 
exception of the more heavily wooded southern portion of the State (Johnstone and 
Storr 1998).  Its wider distribution includes eastern Australia and New Guinea. 
 
Ecology: The Australian Bustard is a large ground-dwelling bird known to occur in 
open or lightly wooded country.  It is nomadic and ranges over very large areas, 
largely dependent on rainfall and hence food availability.  Although not flightless, 
Bustards spend the greater proportion of time on the ground.   
 
Likelihood of occurrence: The DEC Threatened and Priority Fauna Database list two 
sightings, one in 1979 in the Boothendarra/Badgingarra area and one in 1985 in the 
Badgingarra area, approximately 40 km southeast of the survey area.  While no official 
recording of this bird has been made in the local area for ~25 years, two birds were 
seen within the survey area in September 2008 by local naturalist Don Williams and a 
further sighting of one bird within the survey area in February 2009 by KLA staff.  
 
Given this species‟ range and mobility, the Bustard is likely to avoid disturbance and 
move to less disturbed areas. 
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Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 

 

 Carnaby’s Cockatoo  Calyptorhynchus latirostris 
 
Family: Psittacidae  
 
Conservation Status: Endangered under EPBC Act 1999 and Schedule 1 under the 
WCA 1950. 
 
The DEC Threatened and Priority Fauna Database list Calyptorhynchus sp. as 
Schedule 1 under the WCA 1950.  The listings of Cockatoo flocks in 1982 and 1984 
pertain to either Baudin‟s Cockatoo or Carnaby‟s Cockatoo.  As the range of Baudin‟s 
Cockatoo does not extend to the area of the seismic survey, the Calyptorhynchus sp. 
must refer to Carnaby‟s Cockatoo. 
 
Distribution: Carnaby‟s Cockatoo is endemic to southwest Western Australia, 
extending from the Murchison River to Esperance, and inland to Coroow, Kellerberrin 
and Lake Cronion (Johnstone and Storr 1998).  Carnaby‟s Cockatoo is scarce and 
patchily distributed in the driest parts of its range and in the extreme southwest.  It has 
shown a reduction in its range, particularly in the northern and eastern areas of the 
wheatbelt, largely because of the clearing for agriculture (Cale 2003).   
 
Ecology: Carnaby‟s Cockatoo occurs in uncleared or remnant areas of eucalypt 
woodland, principally Salmon Gum Eucalyptus salmonophloia or Wandoo Eucalyptus 
wandoo, and shrubland or kwongan heath dominated by Hakea, Dryandra and 
Banksia species.  This Cockatoo nests in hollows of live or dead eucalypts, primarily 
Salmon Gum and Wandoo. 
 
A close association between feeding areas and the woodland nesting habitat is 
important to the breeding success of the Carnaby‟s Cockatoo (Cale 2003).  After the 
breeding season, Carnaby‟s Cockatoo moves to cooler, higher rainfall coastal areas 
that include areas of feeding habitat and accessible water and trees that provide 
shade in summer. 
 
Likelihood of occurrence:  Carnaby‟s Cockatoo have been sighted in and adjacent to 
the seismic survey area during all reconnaissance surveys.  Flocks of Carnaby‟s were 
seen foraging and in flight throughout the seismic survey area.   
 
Potential Impacts:  Trees with potential breeding hollows may be removed and feeding 
habitat will be disturbed.   
 
However, the seismic survey is planned to take place out of breeding season, and all 
trees with potential breeding hollows will be avoided.  If the survey is conducted in 
breeding season, all trees with potential breeding hollows will be inspected and no 
further disturbance will take place within 20 m of the tree if the hollow is being used by 
Carnaby‟s Cockatoo for a breeding event.  Feeding habitat disturbance will be kept to 
a minimum.  As vegetation is to be rolled and not cleared, regeneration is likely, with 
minimal long-term disturbance. 
 
Overall, the conservation status of the species is unlikely to be altered by the 
disturbance associated with the proposed seismic survey. 
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 Fork-tailed Swift  Apus pacificus 
 
Family: Apodidae 
 
Conservation Status: Migratory Marine under EPBC Act 1999 
This species is also listed in the CAMBA, JAMBA and ROKAMBA agreements 
(Appendix B). 
 
Distribution: The Fork-tailed Swift breeds in northeast and mid-east Asia and winters in 
south New Guinea and Australia (Johnstone and Storr 1998). It is a visitor to most 
parts of Western Australia beginning to arrive in the Kimberley in late September, the 
Pilbara and Eucla in November and in the southwest in mid-December.  It leaves in 
late April.  While it is common in the Kimberley, it is uncommon near the northwest, 
west and southeast coasts and rare or scare elsewhere. 
 
Ecology:  Fork-tailed Swifts build their nests on cliffs, and also under the eaves of 
buildings and other such infrastructures.  They tend to return to the same site year 
after year.  Two to three eggs are laid mid-year (June - July) and the young usually 
leave the nest during the first ten days in August.  The Autumn migration usually 
commences at the end of August. 
 
Likelihood of occurrence: Given the ecology of this species, the survey area does not 
provide suitable habitat.  However, the Swift may include the area within its migratory 
path.  
 
Potential Impacts: The conservation status of the species is unlikely to be altered by 
the disturbance associated with the proposed seismic survey. 
 

 Rainbow Bee-eater  Merops ornatus 
 
Family: Meropidae 
 
Conservation Status: Migratory under EPBC Act 1999 
 
Distribution: The Rainbow Bee-eater is distributed across much of mainland Australia, 
and is a common summer migrant to southern Australia.  They range from scarce to 
common across their range depending on suitable habitat and breeding grounds. 
 
Ecology:  Rainbow Bee-eaters are very social birds and when not breeding roost 
together in large groups in dense understorey or large trees.  They generally migrate 
south at the beginning of spring and breed from November to January.  They require 
open areas with loamy soft soils soft enough for nest tunneling yet firm enough to 
support the tunnel. 
 
Likelihood of occurrence: The Sandplains of the survey area are not likely to provide 
suitable breeding habitat for this species.  However, it would not be unexpected for the 
Rainbow Bee-eater to use this area within its migratory path.  
 
Potential Impacts: Given the migratory status of the Rainbow Bee-eater and its ability 
to travel vast distances, the conservation status of this species is not likely to be 
altered by the disturbance associated with the proposed seismic survey. 
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 White-browed Babbler  Pomatostomus superciliosis ashbyi 
 
Family: Pomatostomidae 
 
Conservation Status: Priority Four on DEC Threatened and Priority Fauna Database 
 
Distribution: The White-browed Babbler is endemic to mainland Australia and occurs 
mainly in the arid and semi-arid zones south of the Tropic of Capricorn.  Scattered 
populations are found in outback Northern Territory and Western Australia, particularly 
in the southwestern corner of Western Australia. 
 
Ecology: The White-Browed Babbler is a gregarious bird that travels in flocks and has 
a strong community affinity.  It is found in dry sclerophyll woodlands with a shrubby 
understorey, mulga, acacias, mallee, cypress pine scrubs, timber, scrub along 
watercourses and saltbush, and forages on or near the ground for insects and seeds. 
 
Likelihood of occurrence: The White-browed Babbler was recorded on the DEC 
Threatened and Priority Fauna Database as a day sighting in 1962 at Namban Nature 
Reserve ~100 km southwest of the survey area.  Interrogation of the Birds Australia 
database lists one record of the Babbler in 2000 approximately 10 km southwest of the 
survey area.  Ron Johnstone (WAM) has indicated that from his records, the WNP 
area is at the western extent of the midwest region distributional range of this species 
and the Babbler would be uncommon in the seismic survey area.  No Babblers were 
seen or heard during the reconnaissance surveys. 
 
 
Potential Impacts: Disturbing linear tracts of vegetation at 400 m intervals will not 
compromise the conservation status of this species.  Notwithstanding this, when the 
suitably qualified person walks the lines immediately prior to disturbance, searches will 
be made for Babbler nests.  If any nests that potentially belong to the Babbler are 
found, the tree or shrub supporting the nest will be avoided.. 
 

 Woma  Aspidites ramsayi 
 

Family: Boidae 
 
Conservation Status: Schedule 1 under the WCA 1950. 
 
Distribution: This species is known from four disjunct populations. A southwestern 
population, isolated populations on Peron Peninsula, an arid northwestern population 
and a Central Australian population (Storr et al. 2002). 
 
Ecology: The Woma, also colloquially known as Ramsay‟s Python, grows up to 2.7 m 
long, although the average length is 1.5 m, and it is particularly placid.  It has a grey, 
olive, golden brown or rich red-brown back, ringed with darker bands.  Unlike most 
other Australian pythons, the Woma has a narrow pointed head rather than a broad 
head distinct from its body.  It does not have the characteristic python heat-sensory 
pits along the lips and front of the head.  These features result in it being occasionally 
mistaken for a venomous snake, although like all pythons the Woma is harmless to 
humans. 
 
Mating probably occurs between May to August.  A clutch of 5–19 eggs are laid in 
September and October.  The female coils around her clutch and may „shiver‟ if the 
egg mass gets too cold, using muscular activity to generate heat. Once the young 
snakes hatch, after about two months‟ incubation, the female probably leaves the 
maternal burrow and the juveniles are independent. 
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During the day the Woma shelters in hollow logs, old burrows or warrens or thick 
vegetation.  It uses its head like a shovel to dig and enlarge its burrow. The Woma 
emerges at night to search for food, which includes reptiles such as lizards or snakes, 
in addition to small mammals and birds.  The snake wiggles the end of its tail to lure its 
prey close enough to strike, then kills its prey by squeezing it in the coils of its body, or 
by squashing it against the walls of its burrow or warren. 
 
Likelihood of occurrence:  Specific DEC and WAM database searches for this species 
show seven records located between 17 and 40 km from the project area (Figure 7).  
The closest record is located 17 km southwest of the closest boundary of the project 
area and 7 km northeast of Badgingarra. 
 
As noted in Section 4.1.2, a targeted survey was undertaken for the Woma. No 
individuals or evidence of this python were seen.  David Pearson of DEC reported that 
having spent many nights over the years looking for Womas in the Watheroo area, he 
has never come across an individual or evidence of their presence.  He also reported 
that despite the use of a 5 m long burrow camera, he was rarely able to penetrate all 
the narrow and turning passages of deep complex rabbit warrens to find telemetered 
Womas.  Therefore, even if Woma are present in the area, locating them may be 
highly unlikely. 
 
Potential Impacts: The movement of machinery including support vehicles and 
Vibroseis trucks may disturb any Woma holed up in rabbit warrens.  It is therefore 
recommended that rabbit warrens are avoided, including a 20 m buffer.  
Notwithstanding, the conservation status of the species is unlikely to be altered by the 
disturbance associated with the proposed seismic survey. 
 

 Carpet Python  Morelia spilota subsp. imbricata 
 

Family: Boidae 
 
Conservation Status: Schedule 1 under the WCA 1950. 
 
Distribution: The Carpet Python is found across the southwest of Western Australia, 
north to Geraldton and Yalgoo and east to Kalgoorlie, Fraser Range and Eyre. 
 
Ecology: The Carpet Python is one of the larger pythons measuring up to 2 to 3 m 
long.  It is described as semi-arboreal and largely nocturnal, climbing trees and shrubs 
to bask in the sun during the day.   
 
Mating usually occurs from September after the cool temperatures of winter and 10 to 
50 eggs are laid.  Similar to the Woma, the female coils herself around the eggs to 
protect them and keep them warm through using muscular contractions that generate 
heat.  Equally similar, after the snakes emerge from the eggs, they are left to fend for 
themselves. 
 
Carpet Pythons feed on small mammals and birds with juveniles also taking small 
lizards and the occasional frog.  Killing is usually by constricting the prey until it 
suffocates. 
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Figure 7 - Records of Woma and Carpet python in the region 
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Likelihood of occurrence: Two records for the Carpet Python  have been listed (Figure 
7).  One recording occurs approximately 50 km southwest of the seismic area.  The 
second sighting, approximately 17.5 km southwest of the area, occurs on the same 
coordinates as a Woma sighting, and is therefore questionable. 
 
No individuals or evidence of any were seen during the survey. 
 
Potential Impacts: The movement of machinery including support vehicles and 
Vibroseis trucks may disturb any Carpet Pythons holed up in rabbit warrens.  It is 
therefore recommended that rabbit warrens are avoided, including a 20 m buffer.  
Notwithstanding, the conservation status of the species is unlikely to be altered by the 
disturbance associated with the proposed seismic survey. 

 

4.2.3 Other fauna recorded during the reconnaissance surveys 

In accordance with EPA‟s Terrestrial Biological Surveys as an Element of Biodiversity 
Protection: Position Statement No. 3 (EPA 2002) and Guidance for the Assessment of 
Environmental Factors No. 56: Terrestrial Fauna Surveys for Environmental Impact 
Assessment (June 2004), a comprehensive trapping or systematic sampling survey is not 
required for a Level 1 fauna assessment. 
 
Most herpetofauna and small mammals, particularly nocturnal species, are usually 
captured during intensive trapping surveys and therefore not likely to be seen during 
reconnaissance surveys, whereas more active, diurnal avifauna are more readily 
observed during such surveys. 
 
Local naturalist Don Williams reports that he has seen rabbits, pigs, goats, foxes and cats 
in the area proposed for the seismic survey. A herd of goats were seen by KLA staff in 
September 2008. 
 
During the July reconnaissance survey, only three mammal species and 19 species of 
birds were recorded and during the August survey, one reptile species, six mammal 
species and 31 species of birds were recorded. 
 
Appendix C lists the species recorded during the reconnaissance surveys.  It is not 
unreasonable that many more species have been recorded elsewhere, covering larger 
areas over longer periods of time, than the number recorded during the reconnaissance 
surveys. 

4.2.4 Invertebrate and Short Range Endemic invertebrate fauna 

Little is known of the invertebrates and in particular the Short Range Endemic (SRE) 
invertebrates in the Geraldton Sandplain area or the Lesueur Sandplain subregion, and 
there is a dearth of published material on the subject for this area.  Only one aquatic 
species, Daphnia jollyi, was recorded in all database searches for the area.  Daphnia jollyi 
was recorded in the area in 1999, in rock pools on granites within the WNP.  The area 
proposed for the seismic survey comprises predominantly sandplains and does not 
include areas of granite rock pools.  
 
EPA‟s Guidance for the Assessment of Environmental Factors No. 56: Terrestrial Fauna 
Surveys for Environmental Impact Assessment (June 2004) and Guidance for the 
Assessment of Environmental Factors No 20: Sampling of Short Range Endemic 
Invertebrate Fauna for Environmental Impact Assessment in Western Australia (EPA 
2009) indicate that sheltered mesic environments, mountainous terrains and freshwater 
habitats often harbour SREs.  SREs are also noted to be confined to discontinuous 
habitats.   
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The areas of WNP and BSPCP within the survey area do not comprise potential SRE 
habitat.  Of the areas of fragmented, remnant vegetation outside of the Parks within the 
survey area, the fragmentation is relatively recent and the habitats cannot be considered 
discontinuous in the context of long-term invertebrate isolation resulting in specialisation 
or endemicity.  Notwithstanding, until an extensive survey and assessment of 
invertebrates in the broader Sandplain area is undertaken, it is not possible to comment 
on the likely occurrence of invertebrates and SREs in the 3D seismic survey area. 

4.3 Biodiversity Values 

EPA (2002) indicated that an ecological assessment of a site must consider its ecological 
value at the ecosystem level and its biodiversity value at the genetic, species and 
ecosystem level. 
 
The survey area is located within the Lesueur Sandplain IBRA subregion which covers 
1,358,915 ha in area.  The subregion has been recognised as a centre of endemism with 
high ecosystem and species diversity (Desmond and Chant 2001).  The majority of the 
vegetation proposed to be disturbed is in “Excellent” condition with many areas in 
“Pristine” condition and other smaller areas in “Good” and “Degraded” condition.  The 
activities of rabbits is particularly responsible for this degradation. 
 
The area in which the survey will be undertaken measures 16,180 ha which represents 
<2% of the subregion.  Within this area, 5,228 ha (32%) is within cleared agricultural land, 
6,217 ha (38%) within the WNP, 1,618 ha (10%) within the BSPCP and 3,117 ha (19%) of 
remnant vegetation outside of these two areas.  No large tracts of vegetation will be 
cleared.  Rather, vegetation will be rolled and no topsoil removed.  While some small trees 
may be felled, large trees will be avoided where possible. 
 
Given the above, the disturbance of vegetation for the proposed seismic survey is not 
likely to undermine biodiversity values within a regional context. 
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5.0 IMPACT ASSESSMENT 

5.1 THREATENING PROCESSES  

The major processes likely to impact fauna if the disturbance activities for the seismic 
survey were to take place include: 

 Disturbance of vegetation and the associated disturbance of fauna habitat which 
could result in the loss of local vertebrate assemblages, a reduction in biodiversity 
and a loss of ecological function locally, as well as displacement of local fauna into 
adjacent areas where they are likely to face competition from established 
individuals; 

 Vehicle impacts on surface-dwelling and burrowing fauna which have the potential 
to cause fauna morbidity and mortality; 

 An increase in the number of feral animals attracted by disturbance and human 
presence may result in increased predation and mortality of fauna in the subject 
area and surrounding bushland.  Feral fauna may also displace native fauna from 
adjacent habitats through resource competition; 

 Noise made by vehicles and machinery during line preparation and while 
conducting the seismic survey may negatively impact fauna in adjacent areas; 

 Accidental fire arising from disturbance activities may destroy vegetation in 
surrounding areas, resulting in direct mortality and a loss of fauna habitat. 

 Introduction and dispersal of weeds and dieback fungus (Phytophthora spp.). 
 
Given the nature of the proposed disturbance, that is, rolling of vegetation in long, narrow 
linear areas, habitat fragmentation as such is unlikely to be a threatening process for most 
faunal species both within the WNP and in other similarly affected large areas of remnant 
vegetation outside of the Park within the survey area.  Nevertheless, establishment of 
tracks and lines, albeit temporary, may lead to habitat degradation from the introduction of 
weeds, and allows easier access for feral animals, particularly along the long linear lines 
associated with the seismic survey. Temporary barriers in the form of machinery and 
equipment may also impede fauna movement. 
 
Fauna may also be disturbed by noise, vibration, light or emissions from vehicles and 
machinery.  To minimise these effects, noise should not exceed EPA recommended noise 
limits, operations should only be performed during daylight hours and lighting kept to a 
minimum when required.  Vehicular movement and machinery operation should be kept to 
the minimum required in order to accomplish the program and should not be run 
unnecessarily. 
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5.2 ENVIRONMENTAL PROTECTION ACT 1986 - CLEARING PRINCIPLE 

Clearing Principle (b) in Schedule 5 attached to the Environmental Protection Act 1986 
states: 
 “Native vegetation should not be cleared if –  
 (b) it comprises the whole, or part of, or is necessary for the maintenance of, a 

significant habitat for fauna indigenous to Western Australia”. 
 

Given the nature and degree of disturbance of the vegetation, the area proposed to be 
disturbed does not comprise significant habitat for fauna indigenous to Western Australia. 

 

Searches of the EPBC Act 1999 and the Threatened and Priority Fauna Database held by 
DEC for the area list one invertebrate, one mammal and eleven bird species of 
conservation significance that may occur within the survey area.  Two additional reptile 
species of conservation significance have been recorded by WAM for the area.  The 
proposed disturbance is not likely to alter the conservation status of any of these species. 
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6.0 CONCLUSIONS AND SUMMARY OF RECOMMENDATIONS 

The EPA objective for terrestrial fauna is to maintain the abundance, species diversity and 
geographical distribution of terrestrial fauna and protect specially protected (Threatened) 
fauna consistent with the provision of the WCA 1950.  
 
The fauna habitats present within the proposed seismic survey area are not limited to the 
region.  The seismic survey area does not contain any unique, restricted, or fauna-specific 
habitat types such as wetlands or dune systems.  The survey will not result in the 
reduction of suitable habitat for fauna. 
 
The proposed disturbance of habitat is likely to result in a loss of some individuals of the 
sedentary species and those not able to move quickly.  More mobile species are expected 
to move to adjacent areas that contain similar habitat.  Based on the information 
considered in this assessment, and taking into account the quantity of similar habitat 
located in the vicinity of the site to be disturbed, this loss of individuals is not considered to 
be significant to the biodiversity of the region. 
 
The following generic recommendations arise from the Level 1 fauna survey conducted for 
the proposed 3D seismic survey for Latent: 

 Any disturbance be minimised in extent given that the abundance and diversity of 
species lost will be proportional to the amount of habitat disturbed; 

 Where possible, the 3D seismic source lines and receiver lines be aligned 
preferentially to areas of existing disturbance; 

 Weed control measures should be developed and implemented to prevent the 
introduction or spread of weeds within and adjacent to the seismic survey area; 

 All members of the work force involved with the 3D seismic survey on site attend 
an environmental induction to ensure they are familiarised with the value of native 
vegetation to fauna indigenous to Western Australia.  This will include awareness 
of driving restrictions, ensuring that off-road driving is minimised, the importance of 
fire prevention, and the care of fauna in the event of an accident involving fauna. 

 
Significantly, none of the vertebrate species of conservation significance recorded for the 
area are restricted to habitats within the project area and many are wide-ranging species.  
The exception is the invertebrate crustacean Daphnia jollyi.  However, this species is 
restricted to granite pools which are not present within the survey area.  The conservation 
status of all species of conservation significance likely to occur in the area is not likely to 
be altered by the proposed disturbance.   
 
While most species can move to adjacent, less disturbed areas, Malleefowl with active 
mounds and pythons are not likely to move.  Also, Carnaby‟s Cockatoos using hollows 
within the survey area are not likely to abandon their progeny during a breeding event.  
Therefore, specific recommendations in relation to these species include: 

 Malleefowl 
All areas of preferred Malleefowl habitat to be disturbed are to be walked by 
suitably qualified personnel immediately prior to disturbance to identify active 
Malleefowl mounds.  If any active mounds are identified, no disturbance is to occur 
to the mound including a 50 m buffer. 
  

 Woma and Carpet Python 
All areas to be disturbed that comprise potential python habitat are to be walked by 
suitably qualified personnel immediately prior to disturbance for evidence of 
pythons.  Given their cryptic and sedentary nature, potential habitat in the form of 
habitat logs with hollows sufficiently large enough for these species and all rabbit 
warrens are to be avoided, including a 20 m buffer for the latter.  
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 Carnaby‟s Cockatoo 
Disturbance is to occur preferentially between March and July, out of breeding 
season.  If this is not possible, all areas containing Eucalyptus accedens trees that 
are to be disturbed are to be walked immediately prior to disturbance to determine 
if there are any trees with hollows sufficiently large for Carnaby‟s to use during 
breeding events.  All such trees are to be avoided. 
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APPENDIX A 
Keighery, B.J. (1994)  Vegetation Condition Scales
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Pristine (1).  Pristine or nearly so, no obvious signs of disturbance. 
 
Excellent (2).   Vegetation structure intact, disturbance affecting individual species and 
weeds are non-aggressive species. 
 
Very Good (3).  Vegetation structure altered, obvious signs of disturbance. 
For example, disturbance to vegetation structure caused by repeating fires, the presence 
of some more aggressive weeds, dieback, logging and grazing. 
 
Good (4).  Vegetation structure significantly altered by very obvious signs of multiple 
disturbance. 
Retains basic vegetation structure or ability to regenerate it.  
For example, disturbance to vegetation structure caused by frequent fires, the presence of 
some very aggressive weeds at high density, partial clearing, dieback and grazing. 
 
Degraded (5).  Basic vegetation structure severely impacted by disturbance.   
Scope for regeneration but not to a state approaching good condition without intensive 
management. 
For example, disturbance to vegetation structure caused by very frequent fires, the 
presence of very aggressive weeds, partial clearing, dieback and grazing. 
 
Completely Degraded (6).  The structure of the vegetation is no longer intact and the 
area is completely or almost completely without native species. 
These areas are often described as „parkland cleared‟ with the flora compromising weed 
or crop species with isolated trees or shrubs. 
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APPENDIX B 
Categories used in the assessment of conservation status 
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IUCN categories (based on review by Mace and Stuart 1994) as used for the 
Environmental Protection and Biodiversity Conservation (EPBC) Act 1999 and the 
WA Wildlife Conservation Act 1950. 
 
Extinct.  Taxa not definitely located in the wild during the past 50 years. 

Extinct in the Wild.  Taxa known to survive only in captivity. 

Critically Endangered.  Taxa facing an extremely high risk of extinction in the wild in the 

immediate future. 

Endangered.  Taxa facing a very high risk of extinction in the wild in the near future. 

Vulnerable.  Taxa facing a high risk of extinction in the wild in the medium-term future. 

Near Threatened.  Taxa that risk becoming Vulnerable in the wild. 

Conservation Dependent.  Taxa whose survival depends upon ongoing conservation 

measures.  Without these measures, a conservation dependent taxon would be classed 

as Vulnerable or more severely threatened. 

Data Deficient (Insufficiently known).  Taxa suspected of being Rare, Vulnerable or 

Endangered, but whose true status cannot be determined without more information. 

Least Concern.  Taxa that are not Threatened. 

 

 

Schedules used in the WA Wildlife Conservation Act 1950. 

Schedule 1.  Rare and Likely to become Extinct. 

Schedule 2.   Extinct. 

Schedule 3.  Migratory species listed under international treaties. 

Schedule 4.  Other Specially Protected Fauna. 

 

Department of Environment and Conservation Priority Species 

(species not listed under the Conservation Act, but for which there is some concern) 

Priority 1.  Taxa with few, poorly known population on threatened lands. 

Priority 2.  Taxa with few, poorly known populations on threatened lands, or taxa with 

several, poorly known populations not on conservation lands. 

Priority 3.  Taxa with several, poorly known populations, some on conservation lands. 

Priority 4.  Taxa in need of monitoring.  Taxa which are considered to have been 

adequately surveyed, or for which sufficient knowledge is available, and which are 

considered not currently threatened or in need of special protection, but could be if 

present circumstances change. 

Priority 5.  Taxa in need of monitoring.  Taxa which are not considered threatened but are 

subject to a specific conservation program, the cessation of which would result in the 

species becoming threatened within five years (IUCN Conservation Dependent). 
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JAMBA  The agreement between the Government of Australia and the Government of 

Japan for the Protection of Migratory Birds in Danger of Extinction and their Environment.  

Australian Treaty Series 1981 No 6. 

 

CAMBA  The agreement between the Government of Australia and the Government of 

the People's Republic of China for the Protection of Migratory Birds and their 

Environment.  Australian Treaty Series 1988 No 22. 

 

ROKAMBA  The agreement between the Government of Australia and the Government of 

the Republic of Korea on the Protection of Migratory Birds and their Environment.  

Australian Treaty Series 2007 ATS 24. 
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APPENDIX C 
Species likely to occur in the area and species identified in the area 
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data search   
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surveys 2008 

 
Reconnaissance 
surveys 2008/9 

Species name Common name               

CRUSTACEAN                 

Daphnia jollyi   - + - -   - - 

                  

AMPHIBIANS                 

LIMNODYNASTIDAE                 

Heleioporus albopunctatus Western Spotted Frog - - + -   - - 

Heleioporus eyrei Moaning Frog - - + -   - - 

                  

MYOBATRACHIDAE                 

Myobatrachus gouldii Turtle Frog - - + -   - - 

                  

REPTILES                 

AGAMIDAE                 

Ctenophorus adelaidansis adelaidensis Southern Heath Dragons - - + -   - - 

Ctenophorus maculatus griseus Spotted Military dragon - - + -   - - 

Pogona minor minor Dwarf Bearded Dragon - - + -   - + 

                  

DIPLODACTYLIDAE                 

Diplodactylus pulcher   - - + -   - - 

Strophurus michaelseni   - - + -   - - 

                  

PYGOPODIDAE                 

Delma fraseri   - - + -   - - 

Delma grayii   - - + -   - - 

Lialis burtonis   - - + -   - - 
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Reconnaissance 
surveys 2008/9 

Species name Common name               

Pletholax gracilis gracilis   - - + -   - - 

                  

SCINCIDAE                 

Ctenotus australis   - - + -   - - 

Ctenotus fallens   - - + -   - - 

Ctenotus pantherinus pantherinus   - - + -   - - 

Lerista planiventralis decora   - - + -   - - 

Lerista praepedita                 

Morethia obscura   - - + -   - - 

Tiliqua occipitalis Western Bluetongue - - + -   - - 

                  

BOIDAE                 

Aspidites ramsayi Woma - - + -   -   

Morelia spilota imbricata Carpet Python - - + -   - - 

                  

ELAPIDAE                 

Brachyurophis semifasciata   - - + -   - - 

Demansia psammophis reticulata   - - + -   - - 

Echiopsis curta Bardick - - + -   - - 

Parasuta gouldii   - - + -   - - 

Pseudonaja nuchalis Gwardar - - + -   - - 

Simoselaps bertholdi Jan's Banded Snake - - + -   - - 
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Species name Common name               

MAMMALS                 

TACHYGLOSSIDAE                 

Tachyglossus aculeatus Echidna - - - -   + + 

                  

DASYURIDAE                 

Sminthopsis crassicaudata Fat-tailed Dunnart - - + -   - - 

                  

MACROPODIDAE                 

Macropus fuliginosus Western Grey Kangaroo - - - -   - + 

Macropus irma Western Brush Wallaby - + - -   - - 

                  

LEPORIDAE                 

Oryctolagus cuniculus Rabbit - - - -   + + 

                  

CANIDAE                 

Vulpes vulpes Red Fox - - - -   + + 

                  

FELIDAE                 

Felis catus Cat - - - -   + + 

                  

BIRDS                 

CASUARIIDAE                 

Dromaius novaehollandiae Emu - - - +   - + 
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Species name Common name               

MEGAPODIIDAE 

 
              

Leipoa ocellata Malleefowl - + - -   - - 

                  

ANATIDAE                 

Tadorna tadornoides Australian Shellduck - - - +   - - 

Chenonetta jubata Australian Wood Duck (Wood Duck) - - - +   - - 

Anas gracilis Grey Teal - - - +   - - 

Anas superciliosa Pacific Black Duck - - - +   - - 

                  

PODICIPEDIDAE                 

Tachybaptus navaehollandiae Australasian Grebe, Black-throated Grebe - - - +   - - 

                  

ARDEIDAE                 

Ardea pacifica White-necked Heron - - - +   - - 

Ardea novaehollandiae White-faced Heron - - - +   - - 

Ardea alba Great Egret + - - -   - - 

Ardea ibis Cattle Egret + - - -   - - 

                  

THRESKIORNITHIDAE                 

Threskiornis spinicollis Straw-necked Ibis - - - +   - - 

                  

ACCIPITRIDAE                 

Elanus caeruleus Black-shouldered Kite - - - +   - - 

Hamirostra isura Square-tailed Kite - - - +   - - 

Accipiter cirrocephalus Collared Sparrowhawk - - - +   - - 



Latent Petroleum Limited Level 1 Fauna Survey 2009 

 

 49 

    
EPBC 
Search 

DEC        
data 

search 

WAM data 
search (20km 

buffer) 

Birds 
Australia 

data search   

Pipeline 
reconnaissance 
surveys 2008 

 
Reconnaissance 
surveys 2008/9 

Species name Common name               

Aquila audax Wedge-tailed Eagle - - - +   - + 

Haliiaeetus leucogaster White-bellied Sea-eagle + - - -   - - 

                  

FALCONIDAE                 

Falco berigora Brown Falcon - - - +   - - 

Falco cenchroides Australian Kestrel - - - +   - - 

Falco longipennis Australian Hobby - - - +   - - 

Falco hypoleucos Grey Falcon   + +     - - 

                  

RALLIDAE                 

Fulica atra Eurasian Coot - - - +   - - 

                  

OTIDIDAE                 

Ardeotis australis Australian Bustard - + + -   - - 

                  

CHARADRIIDAE                 

Valellus tricolor Banded Lapwing - - - +   - + 

Charadrius rmelanops Black-fronted Dotterel - - - +   - - 

Erythrogonys cinctus Red-kneed Dotterel - - - +   - - 

              - - 

COLUMBIDAE                 

Phaps chalcoptera Common Bronzewing - - - +   - - 

Ocyphaps lophotes Crested Pigeon - - - -   - + 
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PSITTACIDAE                 

Calyptorhynchus latirostris Carnaby's Cockatoo + + + +   - - 

Calyptorhynchus sp White-tailed Black-Cockatoo - + - +   - - 

Cacatua roseicapilla Galah - - - +   - + 

Cacatua pastinator  Western Long-billed Corella - - - +   - - 

Cacatua sanguinea Little Corella - - - +   - + 

Nymphicus hollandicus Cockatiel - - - +   - - 

Polytelis anthopeplus Regent Parrot - - - +   - - 

Platycercus zonarius Australian Ringneck (Ring-necked Parrot) - - - +   + + 

Neophema elegans Elegant Parrot - - - -   - + 

Melopsittacus undulatus Budgerigar - - - +   - - 

                  

CUCULIDAE                 

Cuculus pallidus Pallid Cuckoo - - - +   - - 

Chrysococcyx flabelliformis Fan-tailed Cuckoo - - - +   - - 

Chrysococcyx basalis Horsfield's Bronze Cuckoo - - - +   - - 

                  

PODARGIDAE                 

Podargus strigoides Tawny Frogmouth - - - +   - - 

                  

AEGOTHELIDAE                 

Aegotheles cristatus Australian Owlet-nightjar - - - +   - - 

                  

APODIDAE                 

Apus pacificus Fork-tailed swift + - - +   - - 
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HALCYONIDAE                 

Dacelo novaguineae Laughing Kookaburra - - - +   - - 

Todiramphus sanctus Sacred Kingfisher - - - +   - - 

                  

MEROPIDAE                 

Merops ornatus Rainbow Bee-eater + - - +   - - 

Malurus splendens Splendid Fairy-wren - - - +   - - 

Malurus lamberti Variegated Fairy-wren - - - +   - + 

Malurus pulcherrimus Blue-breasted Fairy-wren - - - +   - - 

Malurus leucopterus White-winged Fairy-wren - - - +   - - 

                  

PARDALOTIDAE                 

Pardalotus striatus Striated Pardalote - - - +   - + 

                  

ACANTHIZIDAE                 

Sericornis frontalis White-browed Scrubwren - - - +   - - 

Hylacola cauta Shy Groundwren (Shy Heathwren) - - - +   - - 

Pyrrholaemus brunneus Redthroat - - - +   - - 

Smicrornis brevirostris Weebill - - - +   - - 

Gerygone fusca Western Gerygone  - - - +   - + 

Acanthiza apicalis Broad-tailed Thornbill (Inland Thornbill) - - - +   - - 

Acanthiza inornata Western Thornbill  - - - +   - - 

Acanthiza chrysorrhoa Yellow-rumped Thornbill - - - +   - - 
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MELIPHAGIDAE                 

Lichmera indistincta Brown Honeyeater - - - +   - + 

Lichenostomus virescens Singing Honeyeater - - - +   - + 

Lichenostomus ornatus Yellow-plumed Honeyeater - - - +   - - 

Lichenostomus leucotis White-eared Honeyeater - - - +   - - 

Melithreptus brevirostris Brown-headed Honeyeater - - - +   - - 

Phylidonyris novaehollandiae New Holland Honeyeater - - - -   - + 

Phylidonyris nigra White-cheeked Honeyeater - - - +   - - 

Phylidonyris melanops Tawny-crowned Honeyeater - - - +   - - 

Acanthorhynchus superciliosus Western Spinebill  - - - +   - - 

Manorina flavigula Yellow-throated Miner - - - +   - + 

Anthochaera lunulata Western Little Wattlebird - - - +   - - 

Acanthochaera carunculata Red Wattlebird - - - +   - + 

Epthianura albifrons White-fronted Chat - - - +   - + 

                  

PETROICIDAE                 

Petroica goodenovii Red-capped Robin - - - +   - + 

Petroica cucullata Hooded Robin - - - +   - - 

Eopsaltria georgiana White-breasted Robin - - - +   - - 

                  

POMATOSTOMIDAE                 

Pomatostomus superciliosus White-browed Babbler - + - +   - - 

                  

PACHYCEPHALIDAE                 

Oreoica gutturalis Crested Bellbird - - - +   - - 
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Pachycephala rufiventris Rufous Whistler - - - +   - - 

Colluricincla harmonica Grey Shrike Thrush - - - +   - + 

                  

DICRURIDAE                 

Rhipidura fuliginosa Grey Fantail - - - +   - + 

Rhipidura leucophrys Willie Wagtail - - - +   - + 

Grallina cyanoleuca Magpie-lark - - - +   - + 

                  

CAMPEPHAGIDAE                 

Coracina novaehollandiae Black-faced Cuckoo-Shrike - - - +   - - 

Lalage tricolor White-winged Triller - - - +   - - 

                  

ARTAMIDAE                 

Artamus cinereus Black-faced Woodswallow - - - +   - + 

                  

CRACTICIDAE                 

Cracticus torquatus Grey Butcherbird - - - +   - - 

Cracticus nigrogularis Pied Butcherbird - - - +   - + 

Cracticus tibecen Australian Magpie - - - +   - - 

                  

CORVIDAE                 

Corvus coronoides Australian Raven - - - +   + + 

                  

HIRUNDINIDAE                 

Cheramoeca leucosternus White-backed Swallow - - - +   - - 
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Hirundo neoxena Welcome Swallow - - - +   - - 

Hirundo nigricans Tree Martin - - - +   - - 

                  

ZOSTEROPIDAE                 

Zosterops lateralis Grey-breasted White-eye (Silver-eye) - - - +   - - 

                  

SYLVIIDAE                 

Cincloramphus cruralis Brown Songlark - - - +   - - 

                  

DICAEIDAE                 

Dicaeum hirundinaceum Mistletoebird - - - +   - - 

                  

ESTRILDIDAE                 

Taeniopygia guttata Zebra Finch - - - +   - - 

                  

MOTACILLIDAE                 

Anthus australis Australian Pipit - - - +   - - 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Latent Petroleum Ltd („Latent‟) is proposing to conduct a three dimensional (3D) seismic 
survey in EP407 and EP321 in order to define the extent of gas reserves discovered 
within the Warro Gas Field in 1977. 

The Warro Gas Field was discovered by West Australian Petroleum Pty Ltd (WAPET) in 
1977 with the drilling of the Warro-1 gas well, which penetrated several hundred metres of 
gas saturated sands in the lower part of the Late Jurassic Yarragadee Formation. 

As a follow up to the discovery of this significant gas column, WAPET drilled the appraisal 
well Warro-2 in 1977-1978.  Subsequent log analysis showed the presence of gas-
saturated sands over a 393 m interval of the Yarragadee Formation at a depth of 4,000 m. 

The gas contained within this area is known as a “tight gas play”, where the gas is held 
within low porosity and permeability sands.  The low flow rates determined from testing 
were misinterpreted at that time and concluded that the Warro Gas Field was not capable 
of producing gas commercially. 

The gas accumulation at Warro is large and is developed with a 7,000 ha anticlinal 
closure within the Yarragadee Formation.  With the gas column intersected in Warro-2, 
the calculated volumetric recoverable estimate is up to 5,600 billion cubic feet (BCF).  This 
makes Warro an enticing low permeability target for the under balanced drilling technique.  
The location of the Parmelia and Dampier-Bunbury pipelines some 35 km to the west 
provide market access for the gas when produced (Australian Petroleum Opportunities 
2006). 

It has now been 30 years since the Warro-1 and Warro-2 wells were drilled and tested.  
Since that time, there have been significant advances in technology and the 
understanding of gas reservoir properties and, through these developments, tight gas 
plays like Warro, are now considered commercially viable. 

The Warro structure is a large compressional anticline with a four-way dip closure, defined 
by a two dimensional (2D) seismic grid.  The structure is located close to the basin-
bounding Darling fault system.  

To assess the production potential of the field, Schlumberger (consultants) were 
commissioned in September 2007 to undertake a Reservoir Characterisation and 
Stimulation Evaluation.  The reservoir simulation work by Schlumberger indicated that if 
the Warro wells are able to be successfully stimulated by hydraulic fracturing, up to 50% 
of the gas is potentially recoverable.  Schlumberger compared Warro to an analogous 
field, the Jonah field, in the southwest of Wyoming, USA. 

The rapid increase in demand for gas resulting from the current mining boom, combined 
with capacity constraints on gas pipelines and the increased cost of gas production, has 
seen a significant rise in the demand and prices for domestic gas.  

Latent was formed in 2006 to develop the Warro Gas Field in the Perth Basin and provide 
gas to Western Australian consumers. 

1.2 OBJECTIVE 

This Environmental Management Plan (EMP) forms part of Latent‟s Public Environmental 
Review (PER) and was developed to address the key environmental impacts identified 
during the environmental risk assessment process and to outline the management 
processes designed and implemented to reduce the environmental risk. 

The objective of this document is to record the procedures, practices and documentation 
to mitigate or manage potential impacts to environmental values that may result from 
Latent‟s 3D seismic survey.  
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1.3 RELEVANT LEGISLATION 

Latent will comply with the provisions in applicable Acts and their Regulations which 
include, but may not be restricted to the following: 

 Aboriginal Heritage Act 1972. 

 Conservation and Land Management Act 1984. 

 Environmental Protection Act 1986. 

 Environmental Protection Act (Noise) Regulations 1997. 

 Environmental Protection Act (Clearing of Native Vegetation) Regulations 2004. 

 Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth). 

 Environmental Protection Act 1986 (and Administrative Procedures 1993). 

 Heritage of Western Australia Act 1990. 

 Land Administration Act 1997. 

 Land Drainage Act 1925. 

 Local Government Act 1995. 

 Local Government (Miscellaneous Provisions) Act 1960. 

 Native Title Act 1973 (Commonwealth). 

 National Greenhouse and Energy Reporting Act 2007 (Commonwealth) 

 Occupation Safety and Health Act 1984. 

 Petroleum and Geothermal Energy Resources Act 1967. 

 Rights in Water and Irrigation Act 1914. 

 Wildlife Conservation Act 1950. 

 Dangerous Goods Safety Act 2004. 
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2.0 PROJECT OVERVIEW 

2.1 LOCATION 

The project is located approximately 250 km northeast of Perth, 60 km east of Jurien Bay 
and 25 km west of Watheroo township (Figure 1).  

The land tenure associated with the proposed seismic survey is shown in Figure 2.   

The 3D seismic program will be undertaken on private (freehold) land, within Watheroo 
National Park (WNP) and within the proposed Big Soak Plain Conservation Park 
(BSPCP).  The two Parks will be referred to as “the Parks” in this EMP. 

The proposed 3D seismic survey is located within the Shires of Dandaragan and Coorow. 

 

 

 

Figure 1 - Location of the Warro Gas Field Project 
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Figure 2 – Tenure of the proposed 3D seismic survey  
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2.2 SEISMIC PROGRAM 

Latent proposes to conduct a 3D seismic survey in EP407 and EP321 in order to improve 
the definition and the extent of the gas reserves within the Warro Gas Field discovered in 
1977. 

The proposed 3D seismic survey will involve 791 km of seismic lines over an area of 162 
km2.  A summary of the seismic program is provided in Table 1. 

Where native vegetation occurs, the source and receiver lines will be rolled using a raised 
blade on a dozer which also tows a large roller. 

3D Seismic operations will enable the identification of the geological and structural 
variations below the surface.  Vibroseis trucks will drive in north and south directions 
along the rolled lines and, at 50 m intervals, will lower their vibration pads to vibrate the 
ground with a range of low to medium frequencies.  

Geophones will be laid along east-west gridlines at intervals of 50 m to acquire seismic 
data.  The acoustic signals generated by the vibroseis trucks and reflected back by 
reflectors in the rocks are detected by the geophones and converted to digital signals and 
transmitted along a cable to the recording truck. 

Both receiver and source lines will be located at spacings of 400 m apart.  Source lines 
will have a width of 3.5 – 4.0 metre while receiver lines will usually be 2.5  wide.  Some 
receiver lines will be 3.5 m wide as they will be used as access routes between source 
lines by the vibroseis trucks. 

The survey will involve the use of 3-4 vibroseis trucks and three light cable trucks/ for 
laying out the geophone lines during this operation.  Terrex Seismic Pty Ltd („Terrex‟) will 
undertake the survey.  Terrex is recognised as a specialist geophysical contractor who 
has previously undertaken both the Denison and Mullering 3D seismic surveys. 

The field work for the proposed 3D seismic survey is anticipated to take 4 – 6 weeks to 
complete.  Survey and line preparation is anticipated to take 20 days prior to the arrival of 
the survey equipment. 

The preliminary locations of source and receiver lines are shown in Figure 3.  
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Table 1 - Summary of 3D Seismic Survey Program 

ELEMENT DESCRIPTION 

Timing and maximum duration of survey 
Preparatory work ~ 20 days 

Survey ~ 30 - 40 days 
Demobilisation ~ 7 days 

Total length of seismic lines (line kilometers) 

Total line km = 790.54 km 

Total line km over cleared land = 288.67 km 

Total line km over WNP = 283.68 km 

Total line km over proposed BSPCP = 87.68km 

Total line km over other areas of remnant vegetation (outside 
proposed and existing Parks - including regrowth) = 100.61 km 

Total line km on existing tracks/roads = 29.9 km 

Total length of receiver lines 396.62 km 

Total length of source lines 393.92 km 

Average width of line preparation  3.5m 

Total survey area covered  Approximately 16,180 ha 

Approximate total area of seismic lines that 
would be accessed (source-receiver lines) 

267.02 ha (1.6%) of the total survey area will be accessed for 
data acquisition 

Approximate area of cleared agricultural land 
in survey area 5,228 ha 

Approximate area of WNP in the survey area 6,217 ha 

Approximate area of proposed BSPCP in the 
survey area 1, 618 ha 

Approximate area of remnant native vegetation 
in survey area (excluding WNP and proposed 
BSPCP) 3,117 ha 

Approximate area of seismic lines over cleared 
land (non-nature reserve areas) 86 ha  

Approximate area of seismic lines in WNP 
areas (excluding fire breaks) 89.7 ha   

Approximate area of seismic lines in the 
proposed BSPCP 30 ha 

Approximate area of seismic lines over 
remnant vegetation and regrowth (excluding 
WNP and proposed BSPCP) 35 ha 

Plant and equipment details for survey 
Up to five truck mounted source vehicles 

Up to 17 seismic line crew vehicles 

Approximate number of persons involved ~ 30  

Operation hours Daylight hours only, 7 days/week 
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Figure 3 - Proposed source and receiver line locations for the seismic survey 
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3.0 EXISTING ENVIRONMENT  

3.1 REGIONAL SETTING 

The project area is located within the Greenough soil-landscape province.  The 
majority of this province consists of gently undulating plateau surfaces formed on 
laterite overlying Perth Basin sedimentary rocks.  There has been extensive 
agricultural development of the sandplains, especially in the northeast and southeast.  
The northern sandplain has low dunes and some relict drainage systems with long 
gentle slopes and alluvial surfaces (Tille, 2006). 

The major towns occurring within the region include Lancelin, Dandaragan, Jurien 
Bay, Badgingarra, Eneabba and Leeman. The land use is predominantly broad acre 
agriculture interspersed with large areas of land set aside for conservation of the 
highly diverse flora for which much of the region is renowned (Department of 
Agriculture and Food, 2007). 

3.2 LAND SYSTEMS 

The survey area is located on the Dandaragan plateau (Figure 4).  This plateau is 
characterized by an undulating sand and laterite capped plateau, overlying 
Cretaceous sediments, with similar elevations to the Arrowsmith Region ranging from 
about 140 m to 260 m above sea level (NACC, 2002).  

The surface of the plateau is flat to gently undulating and for large areas it is 
essentially undissected (NACC, 2002).  Valleys are deep and V-shaped and the 
western boundary of the region is a marine erosion scarp.  

The Dandaragan Scarp is a fairly prominent topographic feature up to some 50 m to 
100 m high, which separates the Arrowsmith Region in the north and the Swan 
Coastal Plain in the south.  Deep yellow sands are common in the uplands with deep 
red and yellow sands located along valley floors (NACC, 2002).  Most rainfall 
infiltrates into the surface, particularly along the sandy valley floors. 

The plateau drains to the Irwin River, Hill River and Minyulo Brook (NACC, 2002).  
The valleys of the Dandaragan Plateau are in-filled with sandy colluvium and most 
streams do not flow due to the good internal drainage capacity of the sands (NACC, 
2002).  Ephemeral swamps are formed in the flat bottomed valleys after exceptionally 
heavy rain.  Minyulo Brook is one of the smaller active drainages within the region 
(NACC, 2002). 

3.3 GEOLOGY 

The Warro Gas Field is found on the lower part of the Late Jurassic Yarragadee 
Formation, within the Greenough Province Soil Landscape Zone of the West 
Midlands region of the Perth Basin.  The West Midlands lies entirely within the Perth 
Basin.  The Perth Basin has been described as an intensely faulted half-graben.  It is 
a north-south elongated trough in the southwest of Western Australia containing 
Silurian to Pleistocene sediments (Department of Agriculture and Food, 2007). 

The Greenough Province, within which the survey area is located, principally overlies 
Cretaceous, Jurassic, Triassic, Permian, Carboniferous and Silurian sedimentary 
rocks of the northern Perth Basin.  These rocks include sandstone, siltstone, shale 
and claystone.  There is also some limestone, coal measures and conglomerate.  
Extensive laterite formation commenced in the Tertiary.  In the Quaternary, Tamala 
Limestone developed in aeolian coastal deposits (Tille, 2006). 
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Figure 4 - Physiographic units of the area (from NACC, 2002) 

Project area 
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3.4 HYDROLOGY 

3.4.1 Surface Water 

Most of the watercourses in the region disappear before reaching the coast. The 
exception to this is the Hill River which flows into the Indian Ocean south of Jurien 
Bay (Figure 5). A chain of lakes, including Lake Logue, run parallel to the coastline 
behind the extensive coastal dune system. Perth Basin geology dominates the West 
Midlands (Department of Agriculture and Food, 2007). 

There is no surface water of significance within the project area (Figure 5).  The 
survey area is located within the Hill River sub-catchment.  The watercourses in the 
Hill River catchment flow predominantly in an east-west direction from the upland 
areas in the eastern part of the West Midlands. 

There are no lakes or swamps in the project area. 

3.4.2 Groundwater 

The project is located over the Leederville Aquifer which was previously included in 
the Parmelia-Leederville Aquifer.  The Leederville Aquifer is located on the Swan 
Coastal Plain across the Gingin Anticline and comprises the Leederville Formation 
and Henley Sandstone (Figure 6) (NACC, 2002). 

Depth to the watertable in the project area and surrounding regions is approximately 
60 m (pers. comm. Don Williams). 
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Figure 5 - Drainage lines and rivers of northern agricultural region 

 

Project area 



Latent Petroleum Limited Warro Gas Project – Environmental Management Plan 

 13 

 

 

Figure 6 - Hydrogeology showing location of project area in Leederville aquifer (from 
NACC, 2002) 

Project area 
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3.5 SOILS 

The Dandaragan Plateau is described as a gently undulating plateau with areas of 
sandplain and some laterite on Cretaceous sediments (Department of Agriculture 
and Food, 2007). Soils are formed in colluvium and weathered rock with deep sands 
with ironstone gravelly soils and loamy earths (Figure 7). 

Yellow deep sands are most common and dominate the sandplains. Pale deep sands 
and gravelly pale deep sands are also present, with some red deep sands and yellow 
sandy earths. Deep sandy gravels, duplex sandy gravels and shallow gravels are 
found on broad crests in the southern sandplains. Red-brown hardpan shallow loams 
appear on the relict drainage systems in the northern sandplains (Tille, 2006). 

The broad valleys, with their gently undulating landscapes, are mantled by wind 
blown sands which may be several metres thick and have a weak podzol profile. In 
the lowest topographic positions the soil consists of almost white sand with no 
development of colour horizons (McArthur, 1991). 

3.6 SOIL-LANDSCAPE MAPPING 

Soil-landscape mapping for the project area was sourced from the Department of 
Agriculture and Food (Figure 8).  The mapping and associated files provide unit 
descriptive information, land quality and capability data. 
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Figure 7 – Soils of the Northern Agricultural Region (Department of Agriculture and 
Food, 2007). 
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3.7 VEGETATION AND FLORA  

3.7.1 Vegetation 

The vegetation and flora surveys of the proposed seismic area identified 20 
vegetation groups.  The disturbance to the vegetation in the project area resulting 
from the seismic area constitutes a small percentage of that occurring in the project 
area (0.85-8.27%).  These percentages do not take into account the extent of these 
vegetation groups outside the project area, thus, the proposed disturbance to the 
vegetation is not expected to significantly reduce the extent of any of the vegetation 
groups located in the project area. 

3.7.2 Flora 

A total of 48 families, 152 genera and 430 native taxa were recorded during the 
survey. 

No Declared Rare Flora (DRF) were recorded during the survey.  One DRF species,   
has been identified as having the potential to occur, Eucalyptus rhodantha var. 
rhodantha.  Although it was not identified in targeted assessments, a qualified 
botanist will walk the seismic lines prior to line preparation in areas of suitable habitat 
to ensure no species are impacted. 

Twenty-two Priority flora species were recorded during the survey.  These Priority 
flora species are not restricted to the project area (and are common in the region) 
and based on estimates of the percentage of the population in the project area to be 
impacted, the survey is expected to have no impact on the conservation significance 
of these species. 

3.7.3 Weeds 

No Declared weeds, as listed by the Department of Agriculture and Food were 
recorded during the survey.  Cape weed (Arctotheca calendula), Brome grass 
(Bromus alopercuroides), Storksbill (Erodium botrys) and Barley grass (Hordeum 
leporinum) were recorded in the Watheroo National Park. 

3.7.4 Dieback 

Dieback (Phytophthora spp) is a soil borne water mould that continually spreads by 
root to root growth amongst host plants and through the dispersal of zoospores in 
free-flowing water and soil movement.  Native animals, and humans, including 
vehicles and machinery, also transport P. spp. 

The effect of P. spp on the health of plant communities varies greatly. The root 
disease destroys the structure of many native communities, reduces their floristic 
diversity and primary productivity, and destroys the habitat of dependant native 
fauna. 

Although once thought to be too dry for Phytophthora, infestations have been 
recorded in Badgingarra National Park and surrounds (DEC, 2006) and Lesueur 
National Park.   

The warm and moist climate in the area can favour the production of fungal spores, 
particularly during winter which allow time for dieback to become established and 
spread (CALM, 2003). 

There are no known infections of dieback within the Parks. 

Mr Don Williams assessed the potential occurrence of dieback in the project area.   
Dieback indicator species, which includes members of the Proteaceae family and 
Xanthorrhoea preissii were assessed.  Evidence of poor health of Banksia prionotes 
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was recorded at two sites in the WNP (located at 3817598E 6664658N and 383170E 
6656978N).  However, as the remaining Proteaceous species at these sites were 
observed to be healthy, the poor health was attributed to moisture stress resulting 
from low rainfall years in 2006-2007. 

3.8 FAUNA 

In order to assess the potential impact of the seismic survey on fauna and fauna 
habitat in the area, a Level 1 Fauna Assessment was conducted in accordance with 
appropriate EPA Position and Guidance Statements.  In addition, targeted surveys 
were undertaken for species of conservation significance that may be impacted by 
the disturbance. 

Results of database searches indicate there are potentially 13 fauna species of 
conservation significance that occur in the proposed seismic survey area.  Six 
species are listed as Matters of National Environmental Significance under the 
Environmental Protection and Biodiversity Conservation (EPBC) Act 1999, three are 
listed in Schedule 1 under the Wildlife Conservation Act 1950, one as Priority One 
and four as Priority Four species on the DEC Threatened and Priority Fauna 
Database.  Specific database searches listed a further two Schedule 1 species under 
the Wildlife Conservation Act 1950 (Woma Aspidites ramsayi and Carpet Python 
Morelia spilota subsp. imbricata). 

Of the 13 species, three have been observed in the survey area in 2007/2009, 
namely the Malleefowl Leipoa ocellata, the Australian Bustard Ardeotis australis and 
Carnaby‟s Cockatoo Calyptorhynchus latirostris, the latter of which is listed under 
both the EPBC Act 1999 (Endangered) and the Wildlife Conservation Act 1950 
(Schedule 1: Rare and likely to become extinct). 

Targeted habitat surveys have been conducted for the Malleefowl, Carnaby‟s 
Cockatoo, Woma and Carpet Python.  Generic and specific recommendations have 
been included in the PER. 

Given the nature of disturbance, the conservation status of all species of 
conservation significance is not likely to be altered by the disturbance associated with 
the seismic survey.  

3.9 ABORIGINAL HERITAGE  

A search of the Department of Indigenous Affairs (DIA) system revealed there are no 
recorded sites of Aboriginal significance in the proposed survey area.  

An Aboriginal archaeological survey was undertaken in September 2008. 

Discussions have been held with the Yued people and heritage surveys conducted in 
the area.  Although further work is required when the survey is carried out, to date no 
areas of significant interest or concern have been highlighted. 

3.10 EUROPEAN HERITAGE 

No areas or sites of European heritage significance were identified in the Warro Gas 
Field Project area. 
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4.0 RESPONSIBILITY  

Table 2 lists the roles and responsibilities of the personnel responsible for 
implementing the Environmental Management Plan. 

Table 2- Roles and Responsibilities 

Position Responsibility 

Latent Director Ensure appropriate resources are provided to 
implement the management and mitigation 
measures outlined in this document and 
associated procedures. 

Environmental Advisor Ensure measures contained in this Plan are 
implemented. 

Ensure all employees are provided with the 
training and awareness required to fulfil their 
obligations under this Management Plan (e.g. 
inductions, noticeboards and procedure 
reviews). 
Provide advice and assistance to all employees. 

Seismic Supervisor Ensure appropriate information and forms are 
supplied to the Environmental Advisor and 
Latent Director in regard to this management 
plan. 

All Staff and 
Contractors 

Follow procedures outlined in this EMP 
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5.0  IDENTIFICATION OF ENVIRONMENTAL IMPACTS 

A systematic identification and ranking of environmental aspects and risks has been 
completed as part of the EMP.  The environmental risk assessment was undertaken 
in accordance with Australian Standard HB 203:2006 Environmental Risk 
Management. 

5.1 RISK ANALYSIS AND ISSUE PRIORITISATION 

To maximise the return of investment in pro-active management of environmental 
issues, it is important that manpower and other resources are allocated on priority 
issues.  It is normally accepted that the highest risk issues receive the highest 
priority. 

The generally accepted measure of risk is the product of the likelihood of an event 
occurring and the consequence of the event.  For example, an event that has a high 
likelihood and moderate consequence may be considered to have similar risk as an 
event that has a moderate or low likelihood and high consequence.  The process, 
however, has a high degree of subjectivity. 

The methodology used in this risk assessment rated both likelihood and 
consequence on a scale of 1 to 5.  These numbers were assessed in the matrix 
shown in Table 3 to provide an indicator to the degree of risk associated with the 
issue and relative priority of the issue.   

Environmental impacts and risks were assessed and identified by Latent and KLA 
using past experience, literature reviews and consideration of the environmental 
values of the areas (based on extensive environmental impact assessment of the 
area.  Historical data was used to assess the likelihood of an environmental risk 
occurring (Table 4).   

The consequence of an environmental issue was assessed by determining the 
severity of the effect, the area/population to be affected, the permanence of effects 
and the capacity of the area to recover.  The resulting consequence descriptions 
were taken from the levels of notification used in draft procedures prepared for Latent 
by KLA (Table 5).  Tables 6 and 7 show the prioritisation matrix used in the risk 
assessment and the definitions of the risk levels respectively. 

Table 3 - Qualitative Risk Analysis Matrix 

 CONSEQUENCE 

LIKELIHOOD 1 2 3 4 5 

A  E E E H H 

B E E H H M 

C E E H M L 

D E H M L L 

E H H M L L 

 E = Extreme risk,  H = High risk,  M = Moderate risk,  L = Low risk 
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Table 4 - Qualitative Measures of Likelihood 

LEVEL DESCRIPTOR DESCRIPTION 

A Almost Certain Environmental issue that is expected to occur in most circumstances. 

B Likely Environmental issue that has been a common problem in the past and 
will probably occur in most circumstances. 

C Possible Environmental issue may have arisen in the past and could occur. 

D Unlikely Environmental issue may have occurred in the past and it could occur but 
not expected. 

E Rare Environmental issue that would occur only in exceptional circumstances. 

 

Table 5 - Qualitative Measures of Consequence 

LEVEL DESCRIPTOR DESCRIPTION  (and example) 

1 Catastrophic Death, toxic release off-site with detrimental effect, huge financial loss. 

Major hydrocarbon spill to a land are with extensive surface and water 
pollution. 

2 Major Extensive injuries, loss of production capability, off-site release contained 
with outside assistance and little detrimental impact, major financial loss 

Removal of Priority flora without permission. 

3 Moderate Medical treatment required, onsite release contained with outside 
assistance, high financial loss. 

Groundwater pollution with limited biological damage and no 
contamination of a potentially usable groundwater resource. 

4 Minor First aid treatment, on-site release immediately contained, medium 
financial loss. 

Minor hydrocarbon spills from vehicles and equipment. 

5 Insignificant No injuries, low financial loss, negligible environmental impact.   

 

 

Table 6 - Prioritisation of Risks 

 CONSEQUENCE 

LIKELIHOOD 1 2 3 4 5 

A 1 3 8 11 16 

B 2 5 10 15 21 

C 4 9 13 18 22 

D 6 12 17 20 24 

E 7 14 19 23 25 
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Table 7 - Risk Definitions (HB 203:2006) 

Extreme Immediate action required. 

High Senior management attention required. 

Moderate Management responsibility must be specified. 

Low Manage by routine procedures. 

 

Table 8 contains the result of the risk assessment including causes and controls 
(management actions) required to mitigate the risk. 

 

Table 9 is a prioritised list of the assessed risks. 
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Table 8 - Environmental Issues and Risk Assessment 

POTENTIAL INCIDENT / 
UNWANTED EVENT 

ENVIRONMENTAL IMPACT 

L
IK

E
L

IH
O

O
D

 

C
O

N
S

E
Q

U
E

N
C

E
 

P
R

IO
R

IT
Y

 

R
IS

K
 

CONTROL TO BE IMPLEMENTED 

LINE PREPARATION             

Disturbance of 
vegetation outside the 
allocated disturbance 
area. 

Disturbance of significant 
vegetation or habitat.                          
Habitat destruction.                        
Fauna loss.                            
Vegetation loss.    

D 3 17 M The area to be disturbed will be clearly marked and flagged prior to the 
commencement of vegetation rolling activities.                                                           
Area of disturbance will be minimised where possible. 
All vegetation disturbance will be supervised by the site supervisor. 
All vegetation disturbance will be undertaken in accordance with the vegetation 
and line preparation management plan. 

Removal of Priority flora 
or DRF. 

Flora of species of conservation 
significance lost.                              
22 Priority flora species were 
recorded in the seismic area.          
No DRF has been recorded to 
date. 

E 2 14 H Prior to disturbance seismic lines will be walked by a qualified botanist and all 
Priority flora flagged or line marked to avoid population.                                                                                                  
Lines will be diverted to avoid Priority flora populations identified during line 
preparation. 

Clearing of restricted 
fauna habitat. 

Reduction in available fauna 
habitat. 
Fauna loss. 

D 2 12 H Large breeding and feeding trees for Carnaby‟s Black Cockatoo will be flagged 
and not disturbed. 
Large logs (>30 cm) will be left undisturbed and the lines diverted. 
Rabbit warrens will be avoided. 
Active and inactive Malleefowl mounds will be avoided.  Active mounds by a 
minimum of 50 m. 

Machinery and vehicles 
infected with pathogens 
(Dieback) or weeds. 

Potential for weed or pathogens 
spread and/or introduced in the 
seismic area and Watheroo 
National Park. 

D 2 12 H Follow weed management procedure in the EMP.                                             
Follow dieback management procedures in the EMP.                                           
Onsite induction will highlight the importance of vehicle hygiene management 
and weeds occurring in the areas.   
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Vegetation completely 
cleared instead of rolled. 

Complete loss of habitat. 
Longer rehabilitation time. 

E 3 19 M Clearing will be monitored by the Site Supervisor to ensure that rolling is 
undertaken in accordance with the Line Preparation Management Plan.                                                                  
Areas to be rolled will be marked with flagging tape and no other areas are to 
be disturbed.   

Impacts to soil from 
vegetation disturbance 

Increased erosion and changes 
in soil structure from vegetation 
disturbance. 

D 3 17 M Rolling vegetation maintains soil structure.    No management required. 

Excessive dust produced 
whilst rolling vegetation 

Damage to flora D 4 20 L Rolling will not be conducted during periods of high winds. 

HYDROLOGY 

Contamination to ground 
and/or surface water 
quality from seismic 
activities  

Impact to ground and/or surface 
water quality  

D 4 20 L Seismic survey has no impact on surface or ground water.  No management 
required. 

WATHEROO NATIONAL PARK AND THE PROPOSED BIG SOAK PLAIN CONSERVATION PARK 

Introduction of weeds 
and pathogens into the 
Parks 

Disturbance of significant 
vegetation or habitat. 

C 2 9 E Vehicle clean down points prior to entering the Parks  

Implementation of the  weed and dieback management plans. 

Unauthorised third party 
access into the Parks 

Weed and pathogen 
introduction into the Parks 

C 3 13 H Remedial rehabilitation will be conducted 6 months after seismic work is 
completed and then annually for a minimum of three years in conjunction with 
advice from the DEC.    

Disturbance to 
vegetation in the Parks 

Disturbance of significant 
vegetation or habitat. 

D 3 17 M Seismic lines will be minimal width (~3.5 m). 

Avoidance of areas of dense native vegetation. 

TRANSPORT AND VEHICLES 

Introduce and/or spread 
weeds and pathogens 
into the survey area from 
vehicles 

Introduce weeds and pathogens 
in the seismic survey area 

C 2 9 E Follow clean down procedures stated in the weed and dieback management 
plan.           Use existing tracks where practicable. 

Road kill. Fauna deaths on roads. D 3 17 M Staff educated to be alert for wildlife (especially at night).                                         
All vehicles must travel below 40km/hr within the Parks and on freehold land. 
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Combustion emissions 
from vehicles and 
equipment.  

Combustion products from 
exhaust pipes. Air emissions. 

A 5 16 H Regular servicing of vehicles and equipment. 

Dust produced by road 
traffic on unsealed roads.  

Dust generation on public 
unsealed road. Air Pollution 
(particulates).  Public 
nuisance/traffic hazard. 

D 2 12 H Use of water trucks along unsealed route – only if necessary. All vehicles must 
travel below 40km/hr within the Parks and on freehold land. 

Increased traffic on 
Brand Highway and 
public roads. 

Damage to road surface (public 
road).  Public nuisance/ 
complaints. 

D 4 20 L There will be minimal large trucks entering the site; all other vehicles will be 
regular 4WD.Signs will be erected at the turnoff to site to advise of traffic 
entering. 

HYDROCARBONS 

Minor hydrocarbon spill 
from vehicle or 
machinery 

Hydrocarbon spills.   
Contamination of soil, 
groundwater and surface water. 

D 2 12 H All hydrocarbons will be stored within cleared land on freehold land. 

Any hydrocarbons will be stored in adequate bunding. 

Contaminated soil from a minor hydrocarbon leak will be removed offsite. 

        

WASTE  

Inappropriate storage, 
handling and disposal of 
wastes. 

Waste left onsite.  D 2 12 H All rubbish will be removed off site.   

FREEHOLD LAND 

Impacts to landholders 
from seismic activities 

Gates left open by seismic staff           
Interference with cropping                  
Damage to property and 
paddocks 

D 4 20 L Extensive landholder consultation.                                                                                 
All seismic employees will be informed on the importance on gate 
management during the site induction 
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FIRE 

Lightning strike.  
Uncontrolled fire on-site. 

Bushfire. 

Vegetation damage. 
Infrastructure damage. 

E 2 14 H Firebreaks constructed and maintained. Staff education on fire prevention 
techniques (inductions). 

No fires permitted on site.  

Vehicles must not park on vegetation  

A Fire Management Plan has been developed and will be implemented. 

 

Liaison will be undertaken between Latent, DEC and the local Fire Control 
Officer. 

NOISE 

Complaints regarding 
noise. 

Excessive noise generation 
associated with the seismic 
survey 

E 4 23 L Site is remote from any residences.  Noise is anticipated to be low and have 
minimal impact. 

       

REHABILITATION 

Establishment of weeds. Invasion and spread of weeds 
on rehabilitated structures and 
project area. Reduction in 
germination and growth of 
required native species. 

C 3 13 H Monitoring of weed establishment. 

Follow machinery hygiene guidelines to minimise weed spread. 

A Weed Management Plan has been developed and will be implemented. 

Tracks and lines not 
closed to third party 
access 

Damage vegetation, leave 
rubbish and soil compaction.  
Slow rehabilitation. 

D 3 17 M All access lines from the public road will be closed to third party access by 
placing vegetation over tracks. 

Gates will be erected if there is a continuing problem. 
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Table 9 - Prioritisation of Environmental Issues 

R
IS

K
 

POTENTIAL INCIDENT / UNWANTED EVENT 

E Introduction of weeds and dieback into Watheroo National Park 
and BSPCP 

E Establishment of weeds and dieback in the survey area.   

H Unauthorised third party access into Watheroo National 
Parkand BSPCP 

H Removal of Priority flora or DRF. 

H Clearing of restricted fauna habitat. 

H Machinery and vehicles infected with pathogens (Dieback) or 
weeds. 

H Lightning strike.  Uncontrolled fire on-site. 

H Combustion emissions from vehicles and equipment.  

H Establishment of weeds during rehabilitation. 

H Dust produced by road traffic on unsealed roads.  

H Minor hydrocarbon spill from vehicle or machinery 

H Inappropriate storage, handling and disposal of wastes. 

M Disturbance of vegetation outside the allocated disturbance 
area. 

M Impacts to soil from vegetation disturbance 

M Disturbance to vegetation in Watheroo National Park 

M Tracks and lines not closed to third party access 

M Vegetation completely cleared instead of rolled. 

L Excessive dust produced whilst rolling vegetation 

L Contamination to ground and/or water quality from seismic 
activities  

L Increased traffic on Brand Highway and public roads. 

L Impacts to landholders from seismic activities 

L Complaints regarding noise. 

 

E = Extreme Risk, H = High Risk, M = Moderate Risk, L = Low Risk 
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6.0 VEGETATION AND LINE PREPARATION MANAGEMENT PLAN 

Latent will implement the following strategies for line preparation and during the seismic 
survey to minimise the impact on vegetation and maximise the conservation of the 
botanical and fauna values in the project area. 

A total of 20 plant communities were recorded for the seismic survey area. 

No DRF species were identified or recorded with 22 Priority flora species identified within 
the seismic project area. 

6.1 POTENTIAL IMPACTS 

 Disturbance to and reduction of Priority flora and plant communities of conservation 
significance. 

 Impacts on significant fauna habitat. 

 Introduction on weeds or soil pathogens from seismic line preparation. 

 Soil erosion. 

 Unauthorised 3rd party access. 

6.2 ENVIRONMENTAL OBJECTIVES 

The objectives for this management plan are to: 

 Minimise the impacts on the abundance and species diversity of plant communities in 
the survey area, especially in the Parks. 

 Protect Priority flora and significant fauna habitat. 

 Minimise the potential spread of dieback and weeds associated with line preparation 
and the seismic program. 

6.3 MANAGEMENT STRATEGIES  

Vegetation management strategies to be implemented by Latent during seismic line 
preparation include: 

 Minimising the area of vegetation to be rolled. 

 Before vegetation disturbance commences, the areas to be rolled will be well-defined 
and clearly recorded by GPS so that excessive disturbance is avoided. 

 Vegetation disturbance operators will be supervised by senior personnel.  

 Existing tracks will be used for access and seismic lines as far as practicable to 
minimise disturbance to native vegetation. 

 Avoiding Priority flora, wherever possible, by line diversion, especially the Priority 2 
species. 

 Diverting lines around dense communities of the Priority 3 and 4 species when 
practicable. 

 When safe and practicable to do so, hand cutting vegetation and hand carrying 
receiver geophone cables in areas of dense vegetation to minimise disturbance. 

 Protecting all vegetation outside of the disturbance profile.  

 Cleaning down of machinery to reduce weed and disease (Dieback) introduction and 
spread (Section 7.0 and 8.0). 

 Induction of employees to ensure rolling is confined to areas clearly identified in the 
field. 

 Access to the site will be restricted to Latent personnel and contractors. 
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 Latent‟s staff induction will prohibit personnel from having access to the site other than 
for seismic survey purposes. 

 An environmental induction and awareness programme will be developed to raise the 
workforce awareness of conservation issues. 

 Use of smaller machinery for receiver line preparation to achieve a narrower width. 

6.3.1  Minimisation of Vegetation to be Disturbed 

Staff and contractors undertaking vegetation rolling activities are responsible for ensuring 
that only the minimum area required to safely perform the activity is disturbed.  Previously 
disturbed areas such as access tracks, fence lines, and service corridors will be used 
wherever possible. 

Latent will avoid roadside remnant vegetation (particularly Marchagee Track and Coalara 
Road) and will consult with DEC in areas where this is not possible.  Minimising 
disturbance to road reserves aids in reducing unauthorized third party access to seismic 
lines and ensuring rehabilitation/revegetation criteria are achieved. 

Dense vegetation, stands of large trees, logs greater than 30 cm in diameter and other 
areas of significant vegetation will be avoided.  

The Seismic Supervisor is responsible for ensuring the area to be disturbed is clearly 
marked in the field and defined on plans using GPS coordinates.  Operators rolling the 
vegetation will be informed that only the demarcated area is to be rolled. 

6.3.2  Line Preparation  

Prior to any vegetation disturbance the seismic lines will be walked by environmental 
personnel and all points requiring diversion of lines or other points (weed infestation, etc) 
will be clearly on GPS equipment.  Personnel will be given the GPS points which are then 
used by the operators when the seismic lines are being rolled.  Operators will  not be 
permitted to roll vegetation outside the proposed areas.   

Seismic lines will be walked by a senior botanist and/or zoologist, especially within the 
Parks, and the following areas will be recordedon the GPS and will be avoided: 

 Areas of dense vegetation and dense communities of species of conservation 

significance. 

 Large trees, especially eucalypts (greater than 3 m in height). 

 Slow growing species.   

 Areas of significant fauna habitat. 

 No disturbance of roadside vegetation along Marchagee Track and Coalara Road. 

 

Through the induction program, all personnel will be informed of the significance of 

vegetation in the project area and the management measures put in place to ensure its 

protection outside the rolled area. 

6.3.3  Priority Flora  

Twenty-two Priority flora were identified within the seismic survey area.  All Priority flora 
species will be avoided whenever possible. 

In relation to the DRF species Eucalyptus rhodantha var rhodantha, this species was not 
sighted but potentially may occur.  It is a very distinctive plant and if seen, the seismic line 
will be diverted. 

6.3.4   Weeds and Dieback  

.A dieback management plan (Section 7.0) and weed management plan (Section 8.0) 
have been prepared. 
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6.4 PERFORMANCE CRITERIA 

The performance criteria relevant to flora and vegetation are: 

Performance Criteria Target 

Protect flora species of conservation significance 

Avoid areas of high environmental 
sensitivity 

No vehicles or equipment have entered 
areas of high sensitivity 

 All personnel remain within rolled seismic 
lines 

 Populations of Priority 2 flora are avoided 

 Dense communities of Priority flora are 
avoided 

Minimise the disturbance to all native flora 

Avoid removal of large trees and slow 
growing plants.  Restrict branch trimming to 
the minimum to allow passage of the 
seismic vehicles 

No clearing of large trees 

No disturbance to slow growing species 

Flora management will be communicated to 
personnel 

All personnel inducted on flora 
management 

 Re-enforcement of management issues 
undertaken at toolbox meetings 

Maximise the use of existing tracks No new access tracks constructed 

Ensure that rolling of vegetation is the 
minimum required for the safe passage of 
seismic vehicles 

All seismic lines prepared in accordance 
with the approved program 

 Source and receiver line width less than 3.5 
m except in turning areas 

6.5 MONITORING AND REPORTING 

Vegetation monitoring will continue three years after seismic activities have completed. 

Monitoring of regeneration success will be undertaking using quadrats and photo 
monitoring points. 

Rehabilitation and completion criteria will be identified in conjunction with and with the 
agreement of the EPA and DEC. 

Reporting will be to the DEC as set down by Ministerial Conditions. 
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7.0 WEED MANAGEMENT PLAN 

Weed management is an important ecological consideration as weeds are often 
introduced following land disturbance.  Weed management strategies must be 
implemented during all stages of the seismic survey, including line preparation, seismic 
survey work and rehabilitation.   

Weeds will be controlled through prevention, monitoring and early eradication by: 

 Identification of weed infestation areas within the proposed seismic survey area. 

 Restriction of vehicular access to designated seismic lines and tracks. 

 Application of stringent hygiene measures, such as vehicle clean down, prior to 
accessing the survey site; when moving from agricultural land into native 
vegetation, when entering the Parks and moving out of a recorded weed infested 
area.   

 Eradication of weeds where necessary following approved control mechanisms. 

 All staff will be advised of potential weed species during the induction process and 
advised to report any incidence of weed establishment. 

7.1 POTENTIAL IMPACTS 

 Establishment of new weed species in an area.   

 Spread of existing weed species.   

7.2 ENVIRONMENTAL OBJECTIVES 

The purpose of this Weed Management Plan is to: 

 Ensure that Latent‟s activities do not lead to the introduction and/or spread of 
weeds, especially in the Parks.Identify weed species that were recorded in the 
seismic area during flora surveys conducted in 2008 and 2009.   

 Prevent the introduction of agricultural species into native vegetation. 

 Implement control measures for weed management. 

 Control weed infestations or potential outbreaks. 

7.3 MANAGEMENT PROCEDURES 

7.3.1 Mobile Equipment Clean Down 

The most effective way of preventing the introduction and/or spread of weeds into the 
survey area is to ensure that all mobile equipment (especially earthmoving equipment), 
regardless of size and design, is free of all vegetative and soil matter prior to arrival.   

All mobile equipment must be cleaned down and be free of soil, earth, vegetation and 
seeds prior to entry to the seismic survey site.  It is the responsibility of the site supervisor 
to inform all personnel of the requirement to thoroughly clean down their equipment prior 
to it arriving on site.  This must also be addressed during the site induction.   

The site supervisor is also responsible for ensuring all seismic equipment is inspected 
prior to commencement of work to ensure it has been adequately cleaned down.  The 
vehicle clean down facilities will also be used in conjunction with the Dieback 
Management Plan. 
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The clean down point will meet the following: 

 Provide a physical separation between the object being cleaned and the 
surrounding environment. 

 Provide a physical separation from the object being cleaned and any infested soils 
and plants. 

 Provide easy and safe access for both the placement of the object to be cleaned 
and for the person doing the cleaning. 

The clean down point will consist of a wash down or a dry brushing site.  On an 
impermeable surface (i.e. laid down tarpaulin or plastic) a dry hard bristle brush or air 
brush will be provided to clean the vehicle down.  There must be at least a 2 metre buffer 
between the clean down site and the surrounding native vegetation.  The vehicle drives 
onto the plastic and mud, sand or plant material on the vehicle is removed with the brush, 
or by water.  All dirt/sand/mud/plant material on the tyres and mudflaps must be removed.  
The brushes and any other implement used to remove matter will stay on the clean down 
site and personnel will also remove dirt/mud/plant material from themselves at this time.  
The brushes must be sterilised frequently with diluted bleach or methylated spirits.       

The clean down site will be clearly marked and signed posted.  Latent will erect a small 
number of clean down points within the survey area and their locations will be mapped 
and given to all personnel.  Clean down points will be: 

 At the major initial access point for the survey site for all earthmoving 
plant/vehicles/equipment. 

 When moving from agricultural land into native vegetation. 

 When entering or re-entering the Parks. 

 When travelling out of a small patch of Cape Weed in WNP if it is inadvertently 
accessed. 

 After completing work at any sites where any soil adheres to equipment or clothing 
(i.e. muddy areas). 

7.3.2  Vehicle Movement  

The movement of vehicles and personnel across the seismic area is the most likely 
means by which weeds could be spread.   

Prior to entering the survey area all vehicles will be cleaned down to prevent the 
introduction of weeds into native vegetation.  Additionally, vehicles will be cleaned down 
when moving between agricultural land and native vegetation, when entering and re-
entering the Parks and when moving from a known weed infested area.   

There is a small area of Capeweed in WNP.  If this area cannot be avoided, a clean down 
station will be established when moving through this area.   

All vehicles will record when it was cleaned down in a log book that will be at each clean 
down area.   

All vehicles must remain on designated tracks and seismic lines at all times.  Allocated 
turn around areas must be utilised instead of driving on native vegetation.   

 

7.3.3  Third Party Access 

Minimising third party access by closing the seismic lines and implementing rehabilitation 
measures will be essential in preventing the introduction of weeds, especially to the Parks. 

Closing the seismic lines and disguising their entry and appearance will reduce 
unauthorised access that could otherwise continue to cause disturbance.   
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Latent‟s rehabilitation program consists of: 

 Removal of all seismic survey materials from the survey area. 

 Following completion of data acquisition, seismic lines will be closed as soon as 

practicable i.e. reducing further compaction. 

 Any hand cut vegetation stockpiled during line preparation is to be pulled back 

over lines. 

 Large branches or trunks of trees may be relocated to the entrance fo seismic 

lines to discourage third party access. 

7.3.4  Manual and Chemical Control 

The site supervisor will implement a manual or chemical control program wherever new 
weed species is identified on the seismic survey site and access tracks.   
 
Advice on the most effective control means for each weed species will be obtained from 
the Department of Agriculture and Food and any eradication program will be implemented 
in accordance with Declared Plant Control Handbook (Peirce  2009). 
 
For eradication programs in the Parks, liaison will be undertaken with the DEC and their 
concurrence obtained before commencing any weed eradication or control programs. 
 
Latent will conduct timed spot spraying of any emergent declared weeds or environmental 
weeds identified in the survey area to gradually deplete seed stocks and reduce or 
eliminate any new colonisation. 
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7.4 PERFORMANCE INDICATORS 

OBJECTIVE TARGET MANAGEMENT PROCEDURES KEY PERFORMANCE 
INDICATOR 

Prevent the 
introduction 
and spread of 
weeds by 
equipment. 

Prevent 
establishment of 
weed species 
through hygiene 
management. 

Identification of weed 
infestations and areas 
susceptible to infestation 
adjacent to or within the 
proposed disturbance area 
during pre-disturbance surveys 
by a qualified botanist. 

No establishment or 
spread of weed species 

Restriction of vehicular access 
to the seismic lines and 
designated tracks. 

All vehicles and equipment to be 
cleaned down prior to entering 
the seismic survey area; when 
moving from agricultural land 
into native vegetation, when 
entering the Parks and when 
moving through an area of 
Capeweed in WNP. 

A log to be kept of all vehicles 
and machinery entering during 
construction to ensure all 
machinery has been cleaned 
down. 

        

Control 
potential 
outbreaks of 
noxious 
weeds.   

Prevent spread of 
weed species. 

Identify suitable approved 
control methods for individual 
species.  

Control of potential weed 
infestations. 

Liaison with Department of 
Agriculture and Food and, where 
necessary, the DEC, regarding 
weed control activities. 

        

Identify 
location of 
weed species.  

Ensure potential 
weed 
establishment is 
identified. 

Identification of areas that are 
susceptible to weed infestations 

Effective weed 
identification 

Conduct inspections during 
seismic activity to identify 
potential weed establishment. 

  

Latent will train their personnel 
in the identification of the main 
weeds that could potentially 
occur in the area. 

  

Latent personnel instructed to 
report any weed occurrence to 
the site supervisor. 

  

In the event that a particular 
weed species infestation is 
identified, targeted management 
measures will be developed and 
implemented in consultation with 
the Department of Agriculture 
and Food and the DEC. 
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7.5 MONITORING AND REPORTING 

Latent will have a weed register available for all staff and contractors. The register will 
include, for each species known to occur in the seismic area, details of distribution, 
abundance, relevant biological information, and a history of control methods, and their 
relative success.  

Regular inspections will be made at the project site to ensure weed species do not 
establish.  

In the event of weeds being introduced or identified within the survey area post completion 
of the seismic survey, the following steps will be taken: 

 Notification of the Latent‟s Project Manager; 

 Contact DEC and the Department of Agriculture and Food; and 

 Prevent any movement (especially of vehicles) surrounding or within the affected 
area. 

The Wildflower Society recommends an absolute minimum of 3 years for weed monitoring 
across conservation estates and Latent will undertake monitoring in accordance with this 
recommendation. 
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8.0 DIEBACK MANAGEMENT PLAN 

Dieback management is an important ecological consideration as it has resulted in a 
reduction in flora biodiversity in the South West of Western Australia.  Although Dieback 
has not been identified within the survey area, precautions will be implemented to prevent 
the introduction of the soil pathogen.   

To reduce the risk of introducing dieback into the project area the following will be 
implemented: 

 The seismic survey will be carried out under dry soil conditions to minimise the risk 

of introducing Dieback.    

 All employees will be informed of P. spp. hygiene management prior to 

commencing work on the seismic survey as part of the environmental induction 

programme. 

 Vehicle hygiene procedures will be implemented to prevent P. spp. introduction to 

the survey area, and especially into the Parks. 

 All vehicles and equipment entering the seismic survey area must follow clean 

down procedures and fill out the log book provided.   

 Vehicles must remain within the rolled seismic lines and on designated access 

roads and tracks. 

 Maintain education of dieback precautions. 

8.1 POTENTIAL IMPACTS 

Introduce dieback into the Parks and other remnant vegetation in the seismic survey area. 

8.2 ENVIRONMENTAL OBJECTIVES 

The purpose this Dieback Management Plan is to: 

 Ensure that Latent‟s activities do not introduce Dieback (Phytophthora spp.) into 
native vegetation;  

 Highlight the quarantine and management measures needed to prevent dieback in 
the project area; and 

 Identify rehabilitation practices to ensure Dieback is not introduced by third party 
access. 

8.3 MANAGEMENT PROCEDURES 

Although there has been no reported dieback in the seismic survey area, precautions will 
be taken to prevent spread of infestation by vehicles.  Vehicles can spread dieback from 
mud/dirt adhered to tyres or in the mudflaps and it is important that vehicle movements be 
monitored.   

During the daily site induction vehicles must be designated to specific tasks and areas to 
prevent excess vehicle movement within the survey area. 

Rolled vehicle turn around points must be established to prevent vehicles driving onto 
native vegetation.   

The Site Supervisor is also responsible for ensuring all earthworks equipment and 
vehicles are inspected prior to commencement of work to ensure they have been 
adequately cleaned down.  
 
Latent will erect a number of clean down points within the survey area and their locations 
will be mapped and given to all personnel (Figure 8). 
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Each clean down site will provide the following: 

 A physical separation between the object being cleaned and the surrounding 
environment. 

 Provide an easy and safe access for both the placement of the object to be 
cleaned and for the person doing the cleaning. 

The clean down site will consist of either a dry brushing site or a washdown site.  On an 
impermeable surface (i.e. laid down tarpaulin or plastic) a water spray, dry hard bristle 
brush or air brush will be provided to clean the vehicle down.  There must be at least a 2 
metre buffer between the clean down site and the surrounding vegetation.  The vehicle 
drives onto the plastic and any mud and/or sand and/or plant material occurring on the 
vehicle must be removed with the brush or by water.  All dirt/sand/mud on the tyres and 
mudflaps must be removed from the vehicle.  The brushes and any other implement used 
to remove matter must stay on the wash down site and personnel must also remove dirt 
from themselves.  The brushes must be sterilised frequently with diluted bleach or 
methylated spirits.  At each clean down site there will be a log book that will record when 
vehicles are cleaned down.     

The clean down sites will be clearly marked and signed.  Locations of vehicle clean down 
sites will be available: 

 At the major initial access point for the survey site for all earthmoving 
plant/vehicles/equipment. 

 When moving from agricultural land into native vegetation. 

 When entering or re-entering the Parks. 

 When travelling out of a small patch of Cape Weed in WNP. 

 After completing work at any sites where any soil adheres to equipment or clothing 
(i.e. muddy areas). 

Large vegetation that has been removed must be returned to where it was sourced during 
rehabilitation works.   

Along with cleaning down the vehicles and earth moving equipment any person entering 
the survey site must clean down shoes and remove any soil/dirt adhering to clothing or 
footwear.  Whilst vehicles are being cleaned down all personnel will clean down shoes 
and equipment.   

At the vehicle clean down site a smaller dry brush will be placed on the ground cover for 
personnel to scrub off any dirt or mud.  Another option is to place a spray bottle of 
methylated spirits to spray on shoes to prevent the spread of dieback.  Similar to vehicle 
clean down locations, personnel clean down stations must be available:   

 When leaving tracks into native vegetation on foot. 

 When travelling between different vegetation groups (i.e. agricultural land to native 
vegetation). 

 After completing work at any sites where any soil adheres to equipment or clothing 
(i.e. muddy areas). 

Equipment and small tools must also be sterilised at the clean down site and this can be 
undertaken with the hard brush or a spray bottle of methylated spirits.   
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8.4 PERFORMANCE INDICATORS 

 

OBJECTIVE TARGET MANAGEMENT PROCEDURES KEY PERFORMANCE 
INDICATOR 

Prevent the 
introduction of 
Dieback into the 
area as a result 
of the seismic 
survey.  

Prevent 
establishment of 
Dieback through 
hygiene management 

All vehicles, personnel and 
equipment entering the seismic 
survey area must follow clean down 
procedures and fill out the log book 
provided. 

No introduction of 
dieback into the survey 
area 

Clean down procedures must be 
implemented when entering or re-
entering the Parks and when 
moving from disturbed areas to 
native vegetation 

Vehicles must remain within the 
rolled seismic lines and on 
designated access roads and 
tracks. 

 

8.5 MONITORING AND REPORTING 

Monitoring will be undertaken annually for three years in conjunction with the weed 
establishment monitoring (Section 7.5). 

If Dieback is identified within the seismic survey area, the location will be advised to the 
DEC Jurien for further advice.   
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Figure 8 - Location of potential clean down stations to be utilised during the seismic survey 
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9.0 FAUNA MANAGEMENT PLAN 

Results of fauna database searches indicate there are potentially 13 fauna species of 
conservation significance that occur in the proposed seismic survey area.   

 Daphnia jollyi, (aquatic invertebrate) 

 Macropus irma, Western Brush Wallaby 

 Leipoa ocellata, Malleefowl 

 Ardeotis australis, Australian Bustard 

 Merops ornatus, Rainbow Bee-eater 

 Ardea alba, Great Egret, White Egret 

 Ardea ibis, Cattle Egret 

 Apus pacificus, Fork-tailed Swift 

 Haliaeetus leucogaster, White-bellied Sea-Eagle 

 Calyptorhynchus sp. White-tailed Black Cockatoo 

 Falco hypoleucos, Grey Falcon 

 Calyptorhynchus latirostris, Carnaby's Cockatoo 

 Pomatostomus superciliosus subsp. ashbyi, White Browed Babbler 

Carnaby‟s Cockatoo were sighted throughout the survey area flying across and around 
the site.  Identification of specific flight paths was not possible.  The presence of the 
Carnaby‟s Cockatoo in flight indicated the area was used as a feeding area both in 
remnant vegetation and within the Parks. 

The potential for the occurrence of the Woma python (Aspidites ramsayi) in the project 
area has been highlighted by the EPASU.  Specific DEC and WA Museum database 
searches for this species show seven records located between 17 and 40 km from the 
project area.  The closest record is located 17 km south-west of the closest boundary of 
the project area and 7 km north-east of Badgingarra.  A record for the Carpet python 
(Morelia spilota subsp. imbricata) also exists at this location. 

Specific management plans have been developed for the Woma Python, Carnaby‟s Black 
Cockatoo and Malleefowl.   

9.1 POTENTIAL IMPACTS 

The seismic survey may directly impact fauna by: 

 Disturbing or injuring fauna during seismic survey activities, including fauna of 
conservation significance. 

 Disturbing areas of significant fauna habitat during seismic line preparation and during 
seismic activities.   

9.2 ENVIRONMENTAL OBJECTIVES 

The aim of the Fauna Management Plan is to: 

 Identify significant fauna habitat within the seismic area prior to seismic lines 
preparation.   

 Protect significant fauna habitat within the seismic area.    

 Protect fauna which may occur in the seismic area during the seismic survey.    
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9.3 FAUNA MANAGEMENT PROCEDURES 

The seismic survey will be conducted during daylight hours only to minimise impacts to 
nocturnal species. 

If fauna (native, domesticated or feral) is accidentally injured, a condition assessment 
must be made and appropriate action taken including first aid and release or humanely 
euthanized.  If any animal is accidentally killed by a vehicle along Marchagee Track or 
Coalara Road, the fauna is to be removed from the road and deposited a minimum 
distance of 20 m away from the edge of the road.  This action of removing the dead 
animal prevents a secondary accident caused by other animals being hit while scavenging 
on the carcass. 

Any injured fauna is to be reported to DEC Jurien. 

If a dangerous species is encountered within the seismic area (e.g. a poisonous snake), 
the animal will be watched from a safe distance and allowed to pass until it is no longer a 
threat.  Persons operating or located nearby will be advised verbally of the presence of 
the dangerous animal.  Staff with snake handling qualifications may handle or capture 
snakes if all other options have been exhausted. 

Firearms and domestic pets will be prohibited on the project site.  

Throughout line preparation and during seismic activities, fauna habitat must remain as 
intact as possible. 

Seismic lines will be diverted around sites of significant fauna habitat or large Eucalyptus 
trees.   

During seismic operations, all vehicles must remain on the designated tracks and rolled 
seismic lines and travel no faster than 40km/hr.    

The habitats present within the proposed seismic survey area are not limited to the region. 

9.4 PERFORMANCE INDICATORS 

Nil fauna deaths or injuries to vertebrate native fauna. 

9.5 MONITORING AND REPORTING 

No monitoring is proposed. 

Fauna deaths and injuries to vertebrate fauna will be reported within 48 hours of the 
incident to the DEC Jurien. 
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10.0 WOMA PYTHON MANAGEMENT PLAN 

10.1   REGIONAL CONTEXT 

Woma python (Aspidites ramsayi) populations extend from central Australia into the 
south western edge of Queensland and into northern South Australia.  Other 
populations are known on the Pilbara coast and southwest Western Australia.  There 
have been very few records in the Woma‟s most southern range.   
 
This nocturnal python occurs in arid zones favouring open myrtaceous heath on 
sandplains and dune fields dominated by spinifex (Triodia spp.).  They are known to 
shelter in hollow logs and animal burrows (rabbit warrens) during the day.   

 
Populations have been affected by clearing for agricultural development and fox 
predation.  The Woma is listed as a Schedule 4 (Specially Protected Fauna) in the 
Western Australian Wildlife Conservation Act 1950 and listed as endangered under 
the 2000 IUCN Red List of Threatened Animals.   

10.2 SITE SURVEY RESULTS 

The potential for the occurrence of the Woma python in the project area has been 
highlighted by the DEC.  DEC and WA Museum (WAM) database searches for this 
species show seven records located between 17 and 40 km from the project area.  
The closest record is located 17 km southwest of the closest boundary of the project 
area and 7 km northeast of Badgingarra.  A record for the Carpet python (Morelia 
spilota subsp. imbricata) also exists at this location. 

10.3 POTENTIAL IMPACTS 

 Disturbance to Woma habitat. 

 Decrease in Woma population within the seismic area.   

10.4 ENVIRONMENTAL OBJECTIVES 

This specific Woma Python Management Plan has been developed to outline: 

 Potential impacts to the Woma Python from the Latent 3D seismic survey. 

 Management measures adopted by Latent to ensure that Woma pythons are not 
impacted.  

10.5 MANAGEMENT PROCEDURES 

Latent does not intend to impact the Woma Python.   

Any Woma identified within the seismic area must be reported to the site manager. 

Continual liaison with DEC and the WA Museum.   

During the site induction, photographs and information regarding the Woma will be 
provided to all staff and contractors.  

10.6 PERFORMANCE INDICATORS 

No Woma python deaths or injuries. 
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10.7 MONITORING AND REPORTING 

Any confirmed sightings of Woma python and/or death or injury will be reported 
within 24 hours of the sighting or incident to the DEC, Jurien. 
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11.0 CARNABY’S COCKATOO MANAGEMENT PLAN 

11.1  REGIONAL CONTEXT 

Carnaby's Cockatoo (Calyptorhynchus latirostris) is found only in the southwest of 
WA and has suffered a range reduction of at least 50% since the 1970s (Birds 
Australia 2009). 

Carnaby‟s Black-Cockatoo occurs in uncleared or remnant areas of eucalypt 
woodland, principally Salmon Gum Eucalyptus salmonophloia or Wandoo E. wandoo, 
and shrubland or Kwongan heath dominated by Hakea, Dryandra and Banksia 
species.  A close association between feeding areas and the woodland nesting 
habitat is important to the breeding success of the cockatoo (Cale, 2003).  After the 
breeding season Carnaby‟s Black-Cockatoo moves to higher-rainfall coastal areas 
that feature areas of feeding habitat, such as heath, Banksia woodland and/or Pinus 
plantations, accessible water and trees around watercourses that provide shade in 
summer (Cale, 2003).  From July to September the birds return to their breeding area 
and search for suitable hollows. 

11.2 SITE SURVEY RESULTS 

Carnaby‟s Cockatoo  was observed in Eucalypt woodlands, Kwongan (heath) and 
Banksia/Pine woodlands within and adjacent to the seismic survey area.   

Latent commissioned Carnaby‟s Cockatoo specialists Ron Johnstone and Tony 
Kirkby from WAM to assess the vegetation within the seismic survey area to identify 
any breeding, feeding or roosting habitat for the species.  Ten potential nest hollows 
for Carnaby‟s Cockatoo were identified during the surveys and most of these showed 
evidence of being used in the past few years (Johnstone and Kirkby, 2008).  It is 
estimated there is a small population of about 6 – 10 breeding pairs in this area and 
the area also provides important foraging habitat for Carnaby‟s Cockatoo (Johnstone 
and Kirkby, 2008).     

Additional habitat mapping conducted by Dr Vi Saffer in August 2009 identified 
smaller potential areas of Carnaby habitat.   

The seismic survey contains potential foraging and breeding habitat for this species.   

11.3 ENVIRONMENTAL OBJECTIVES 

This Carnaby‟s Cockatoo Management Plan has been developed to outline: 

 Potential impacts to Carnaby„s Cockatoo from the Latent 3D seismic survey. 

 Management measures adopted by Latent to ensure Carnaby‟s nesting sites are 
not disturbed.  

 Measures to ensure that breeding and feeding areas are disturbed in the least 
amount possible. 

11.4 POTENTIAL IMPACTS 

 Disturbance to Carnaby‟s breeding or feeding areas. 

 Removal of large Eucalyptus trees utilised by Carnaby‟s for nesting.      

 Decrease in feeding areas.  
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11.5 MANAGEMENT PROCEDURES 

Latent does not intend to remove any large Eucalyptus trees that could potentially 
provide a nesting site for Carnaby‟s Cockatoo.   

A targeted survey of the seismic survey area had identified areas of significant 
Carnaby‟s feeding or nesting habitat.  These areas will be clearly flagged and not 
disturbed.  Seismic lines will be realigned or diverted to avoid these significant 
Carnaby‟s habitat areas.      

Width of the seismic lines will be the minimum required to reduce the amount of 
vegetation disturbance.   

Latent will continue to liaise with Carnaby‟s Cockatoo specialists from WAM, Ron 
Johnstone and Tony Kirkby, to assist in determining the potential impact of the total 
seismic survey area on the species, and identify management measures to be 
implemented to reduce potential impacts. 

11.6 PERFORMANCE INDICATORS 

OBJECTIVE TARGET MANAGEMENT PROCEDURES KEY PERFORMANCE 
INDICATOR 

Ensure 
Carnaby‟s 
nesting areas 
are not 
disturbed by 
seismic 
activities. 

No large Eucalyptus 
trees that could 
potentially provide 
Carnaby's with 
nesting hallows to be 
removed. 

Seismic area is walked by a 
zoologist to identify Carnaby‟s 
nest trees. 

No evidence of large 
Eucalyptus trees being 
removed.   

Seismic lines deviated to avoid 
large Eucalyptus trees. 

Significant trees clearly flagged 
prior to vegetation rolling. 

All staff and contractors are 
aware of their responsibility in 
regard to Carnaby's during the 
onsite induction. 

Minimal impact 
to Carnaby‟s 
feeding areas 
within the 
seismic survey 
area. 

Minimal impact on 
Carnaby‟s feeding 
areas. 

Seismic lines will be the 
minimum width to minimise 
vegetation disturbance.  

Carnaby's continue to 
utilise the area for 
feeding. 

Seismic lines will be rolled 
instead of cleared.  

11.7 MONITORING AND REPORTING 

All confirmed sightings of Carnaby‟s Cockatoo will be recorded and reported to the 
DEC, Jurien. 
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12.0 MALLEEFOWL MANAGEMENT PLAN 

12.1     REGIONAL CONTEXT 

Malleefowl (Leipoa ocellata) are large ground dwelling birds which occupy semi-arid 
to arid regions of Western Australia, inhabiting dense shrublands and thickets of 
Mallee (Eucalyptus spp.), Boree (Melaleuca lanceolata), Bowgada (Acacia 
linophylla), or areas which form dense leaf litter (Johnstone and Storr 1998). 

Originally Malleefowl were widespread and common across the southern arid and 
semiarid zone.  However, the species has now become patchily distributed due to the 
effects of habitat clearing and fox predation (Johnstone and Storr 1998). 

The Malleefowl is listed as Vulnerable: “Taxa facing a high risk of extinction in the 
wild in the medium-term future” under the EPBC Act 1999 and as Schedule 1 “rare or 
likely to become extinct” under the WCA 1950.  The Malleefowl is also listed as 
Vulnerable on the 2007 IUCN Red List of Threatened Species. 

12.2 SITE SURVEY RESULTS 

Evidence of the Malleefowl (Leipoa occielata) was recorded by DEC staff in the 
vicinity of the project area in October 2007 and February 2009: 

 Two birds were observed in the middle of the Marchagee Track in October 
2007 (Malleefowl sighting #1) by DEC staff.   

 Following eight unconfirmed Malleefowl sightings by a local resident near 
Warro Road over an 18 month period, in February 2009 DEC staff 
recorded footprints along Warro Road.  These footprints were further 
confirmed by the Malleefowl Preservation Group and a PhD Student. 

A further unconfirmed sighting of Malleefowl has been recorded by a local resident 
approximately 10km north of the project area (Pinjarrega and Eganu west area). 

12.3 POTENTIAL IMPACTS 

 Decrease in Malleefowl population in the seismic area. 

 Impact on potential Malleefowl habitat. 

 Disturbance or destruction of Malleefowl mound. 

12.4 ENVIRONMENTAL OBJECTIVES 

This Malleefowl Management Plan has been developed to: 

 Ensure the Malleefowl population is not impacted by Latent‟s 3D seismic survey.     

 Protect Malleefowl populations in the area.   

 Raise awareness of Malleefowl populations for all staff and contractors.   

12.5 MANAGEMENT PROCEDURES 

No Malleefowl mounds have been recorded in the survey area to date.  If a mound is 
identified, a buffer of 20 m is to be established and the area is to be flagged and 
avoided by all staff and personnel.  Seismic lines must be diverted around the 
Malleefowl mound.    

All vehicles must travel below 40 km/hr and keep to designated tracks. 
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Any Malleefowl or Mallefowl mound identified within the seismic area will be recorded 
and reported to the site manager and the DEC.   

Information on the Malleefowl, its ecology, conservation status, preferred habitat and 
local habitat will be presented in the site environmental induction for all employees 
and contractors.  Inductions will be completed prior to the inductee commencing work 
on site. 

12.6 PERFORMANCE INDICATORS 

No damage to Malleefowl or Malleefowl mounds. 

12.7 MONITORING AND REPORTING 

No monitoring for Malleefowl or their mounds will be undertaken. 
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13.0 REGENERATION AND LINE CLOSURE 

13.1 ENVIRONMENTAL OBJECTIVES 

To ensure that the seismic survey does not increase third party access to the Parks, 
remnant vegetation and freehold land. 

To ensure successful regeneration of seismic lines following completion of the 
survey. 

13.2 POTENTIAL IMPACTS 

 Introduction and dispersal of weeds. 

 Increased fire risk. 

 Disturbance to threatened flora. 

 Disturbance to fauna and fauna habitat. 

 Damage to property and paddocks. 

 Land degradation. 

 Poor regeneration of lines. 

 Encouragement of third party access. 

13.3 REGENERATION AND LINE CLOSURE PROCEDURES 

Latent‟s management procedures to reduce the potential for increased third party 
access to the seismic survey area include: 

 Minimise the number of entries for seismic survey equipment into the Parks to 

reduce the potential for encouraging third party access (Figure 9). 

 Use of existing access points and fire breaks for entry and movement in the 

Parks. 

 Entrances to seismic lines will be blocked or obscured behind existing 

vegetation (i.e. creating „dog-legs‟ in lines). 

 Immediate closure of lines upon completion of the survey. 

 Above management measures will be discussed further with DEC 

(preliminary discussions have been undertaken). 

Latent‟s management strategies to ensure successful regeneration of seismic lines 
has commenced with planning to minimise disturbance of native vegetation by the 
use of vegetation rolling rather than vegetation clearing and soil disturbance/removal.  

Latent‟s management strategies to ensure successful rehabilitation of seismic lines 

include: 

 Removal of all seismic survey materials from the project area. 

 Following completion of data acquisition, seismic lines will be closed as soon 

as practicable i.e. reducing futher compaction. 

 Any hand removed vegetation that may be stockpiled during line preparation 

will be pulled back over lines. 
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 Large branches or stockpiles will be constructed at the entrance to seismic 

lines to discourage third party access. 

13.4 PERFORMANCE INDICATORS 

No third party access to the seismic lines post survey completion. 

13.5 MONITORING AND REPORTING 

In spring in the second year following completion of the seismic survey, Latent will 
undertake monitoring of the lines in representative vegetation communities.  The 
monitoring will be undertaken for three years following the end of the seismic survey. 

The monitoring will comprise: 

 Quadrats along lines and in adjacent undisturbed vegetation 
communities. 

 Photo monitoring points in representative communities. 

The locations for the monitoring sites cannot be identified until the seismic lines are 
installed. 

The results of the monitoring programs will be reported as required by Ministerial 
Conditions. 

Those sites in the lines that do not appear to have attained the required regeneration 
standard will be assisted by rehabilitation programs developed in conjunction with the 
DEC. 

Latent will develop rehabilitation and completion criteria with advice from and in 
conjunction with the DEC to measure the success of line rehabilitation.  Monitoring 
will continue until the completion criteria have been met. 

The results of the monitoring will be reported annually to the DEC.  After two years 
the progress of the line rehabilitation will be assessed and remedial works 
implemented where poor rehabilitation is identified. 

Monitoring will continue until the specified completion criteria have been met and on 
advice from the DEC. 
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Figure 9 - Potential access points to the WNP and BSPCP from Marchagee Track and 
Coalara Road 
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14.0 TRAINING AND AWARENESS 

14.1   GENERAL PROJECT INDUCTION 

The following information will be provided to all employees and contractors on the 
environmental component of the General Project Induction: 

 The project‟s objectives and targets with respect to flora and fauna 
management. 

 Procedures if fauna is encountered during the seismic survey.   

 Requirements for all personnel to use existing tracks and roads, not to drive 
off road unless absolutely necessary and restrict speed limits to 40 km/hr. 

 Description and location of any significant fauna habitat sites, flora and 
vegetation communities to be avoided by personnel. 

 Species of conservation significance that could potentially occur in the area 
and details of each species ecology, conservation status, preferred habitat 
and local habitat for retention. 

 Reporting techniques if any species of conservation significance are identified 
in the survey area.   

 Information on the impact of rabbits, goats, feral cats and other feral species 
on the environment, and the requirement for personnel not to interfere with 
any feral animal control program. 

Inductions will be completed prior to the inductee commencing work on site. 

14.2  EARTHWORKS OPERATING TRAINING 

The Project Manager shall be responsible for ensuring all operators of earthworks 
machinery are appropriately trained and certified/competent to use the particular 
piece of machinery.  
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15.0 FAUNA REPORTING 

All staff and contractors will be required to report any issues relating to fauna to the 
site manager.   

Any sightings on any fauna of conservation significance, road kills or feral animal 
witnessed in the seismic survey area must be reported to the site supervisor.   
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ENVIRONMENTAL PROCEDURE 1.0 

 

DISTURBANCE OF NATIVE VEGETATION 

Aim:  Minimise the potential impact on Priority flora resulting from line preparation and seismic activity and protection of Priority 

flora within the provisions of the Wildlife Conservation Act 1950. 

 

Objective: Ensure all statutory requirements are followed and that significant flora and the environment are protected. 

RESPONSIBILITY 

Latent Director Ensure that statutory requirements for vegetation disturbance have been met. 

Seismic Supervisor 

Is responsible to ensure that all removed rolled vegetation is stockpiled and then utilised 
accordingly for rehabilitation works.  In addition the Supervisor will ensure all personnel are 
supplied with details of the location of Priority flora species, details of the significance of 
flagged areas or GPS recorded points and to ensure only the permitted number of plants 
are removed from the identified areas. 

Environmental Advisor 
The Environmental Advisor will ensure that areas or individuals of Priority plants that can be 
removed are recorded and that other populations of Priority plants located outside the 
seismic area will not be impacted by seismic activities. 

All Employees and 
Contractors 

All seismic personnel are responsible for ensuring there are no significant impacts to 
populations of Priority flora species by taking appropriate care within designated seismic 
lines. 

WORK INSTRUCTIONS 

1.1  Disturbance of 
Native Vegetation 

 Prior to seismic activity seismic lines will be walked by a qualified botanist to identify 
DRF or Priority species. 

 Disturbed vegetation will be stockpiled separately to enable it to be used in 
rehabilitation works to increase soil stability and seedbed preparation.   

 Following disturbance of vegetation the seismic line will be clearly visible for vehicles.   

 Extra work/turn around areas will be clearly marked.    

 Seismic staff will closely mark, monitor and adhere to areas of vegetation that are to be 
disturbed. 

 Within Watheroo National Park, disturbance of dense stands of vegetationwill be 
completed by hand and make use of naturally occurring gaps in the vegetation. 

1.2  Identification and  
Removal of Priority 
species 

 Populations of species of Priority flora species located within the seismic lines area will 
be recorded by GPS prior to any vegetation disturbance to make all personnel aware of 
areas to avoid. 

 Seismic lines will be diverted to avoid dense vegetation, slow growing species, mature 
trees and dense communities of Priority flora species. 

Key Performance Indicators:  Minimal disturbance of flora of conservation significance during line preparation and 

seismic activities. 

Monitoring:  Nil 

Reporting:  DMP and DEC will be provided with a copy of the flora survey report undertaken. 

If Priority flora species are removed, DEC will be provided with details of Priority flora that have been 
removed (number, size of population) and information on other known populations to allow an assessment of 
the impacts on the conservation significance of the species by the disturbance. 

Attachments: None 
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ENVIRONMENTAL PROCEDURE 2.0 

 

REHABILITATION 

Aim:  Establish the building blocks for a self-sustaining system, so that successional processes lead to the desired 

vegetation complex that resembles the original communities. 

Objective: To revegetate the seismic area to near, or original condition. 

RESPONSIBILITY 

Latent Director 
Ensure that the statutory requirements for rehabilitation are implemented and that all 
available resources are utilised as best as possible (including progressive rehabilitation). 

Seismic Supervisor 
Responsible to ensure that all accessible growth medium is stockpiled and protected from 
contamination and is utilised according to the agreed rehabilitation plan. 

Environmental Advisor Provide advice and guidance on suitable rehabilitation practices. 

All Employees and 
Contractors 

Comply with these procedures. 

WORK INSTRUCTIONS 

2.1  Rehabilitation 
 Progressive rehabilitation of the seismic lines will result in the establishment of 

vegetation from the seed bank/root stock within the topsoil and the re-spread stockpiled 
vegetation.  

2.2  Establishment 

 Establishment of vegetation will be primarily from the soil seed bank, adjoining 
undisturbed areas and viable rootstock. 

The techniques used along the seismic lines to encourage regrowth of native vegetation 
include: 

 Spreading any hand cut vegetation on the seismic lines. 

 Spreading vegetation over the disturbance area. This will provide soil nutrients, seed 
resources, habitat values and erosion resistance, as well as assisting to restrict access 
to the disturbed areas during rehabilitation. 

 Self-sown seeds from surrounding native plants falling, being blown or via animal 
vectors onto the site being rehabilitated 

 Reinstating the access track disturbed by seismic activity. 

 Installing temporary erosion control measures where necessary. 

2.3  Weed Control 

 Any introduction of weed species on rehabilitated land are difficult to control and the 
emphasis is therefore on prevention rather than cure.  During line preparation and 
seismic activities weed control will be implemented according to Procedure 4.0 “Feral 
Animals/Noxious Weeds”. 

2.4  Maintenance 

 Maintenance of revegetated areas within the seismic survey area will be undertaken on 
the advice of the DEC and may include: 

 Replanting or reseeding failed or unsatisfactory areas. 

 Repairing erosion sites. 

 Pest and weed control. 

Where reseeding is required, the seed will be sourced from native species collected from 
the local provenance species. 

2.5  Third Party Access 

 All seismic lines will be closed off to third party access to ensure successful 
rehabilitation by: 

 Blocking off entrances with soil mounds or large vegetation and immediate 
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ENVIRONMENTAL PROCEDURE 2.0 

 

REHABILITATION 

closure of lines upon completion of the survey. 

Key Performance Indicators:  Regrowth of native species within the seismic survey area, no weed species established 

and no unauthorised third party access.  Rehabilitation and completion criteria will be developed in conjunction with the 
DEC. 

Monitoring:  The Wildflower Society recommends that rehabilitated areas to be monitored annually for three years. 

Quadrats will be installed after the second year to obtain data on the success of the rehabilitation and movement towards 
satisfying the agreed completion criteria. 

Reporting: Annually to the DEC. 

Attachments: Nil 
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ENVIRONMENTAL PROCEDURE 3.0 

 

NATIVE FAUNA PROTECTION 

Aim:  Prevent disturbance to native fauna during seismic line preparation and seismic activities. 

Objective: No fauna to be impacted by the seismic survey. 

RESPONSIBILITY 

Latent Director 

Ensure that all native fauna are protected if encountered on Latent tenements.  If the Latent 
Director believes that identified fauna is located in such a position that there is a potential 
danger or harm to employees if attempts were made to move the animal, then he is 
responsible to obtain approval to destroy that specified fauna as specifically allowed under 
the Wildlife Conservation Act 1950. 

Seismic Supervisor 
Responsible for ensuring all personnel are aware of their responsibilities and that all 
relevant procedures are adhered to.  

Environmental Advisor 
Preparation and submission of all statutory reports on fauna issues as required by 
conditions or regulations. 

All Employees and 
Contractors 

Ensure that every effort is made to protect native fauna during line preparation, seismic 
activities and/or when travelling around the local region.  The reporting of all incidents which 
cause the death of all vertebrate fauna.  Ensure that deaths of vertebrate fauna are 
recorded as set down by this Procedure. This is especially required for fauna deaths 
associated with seismic activities. 

WORK INSTRUCTIONS 

3.1  Need to Protect 
Fauna 

 The Wildlife Conservation Act protects all native fauna in WA.  Consequently it may be 
an illegal activity if any fauna is deliberately destroyed.  The Act enables the Minister to 
proclaim specified fauna to enable the intent of the Act which is that native fauna may 
be destroyed if there is “an immediate danger to human life” from the specified fauna.  
A proclamation has been in place since 1984 which covers poisonous snakes in WA.  It 
is important that the intent of the Act is not compromised by having fauna destroyed 
through a spurious excuse that humans are or were in danger. 

3.2  Significant Fauna 
Habitat Protection 

 Significant fauna habitat will be avoided in seismic line preparation. 

 Areas of „Eucalyptus ascendens woodland‟ could potentially be providing breeding or 
nesting habitat for Carnaby‟s Cockatoo and will be marked for all personnel and 
avoided.   

3.3  Action Required If 
When Native Fauna is 
Encountered 

 Record species, location, status (dead or alive) and position of any animals in the 
seismic area. 

 Notify the Environmental Advisor immediately if species of conservation significance 
are observed and their location. 

 To avoid causing undue distress to the animal, the area may need to be cleared of 
unnecessary personnel. 

 Noise which may distress the animal should be minimised where possible. 
 Where possible animals should be encouraged to leave of their own accord to minimise 

causing them harm or distress, and/or potential harm to the handler. 
 Remove fauna using nets and jiggers. 
 Provide basic first aid to the injured animal prior to release i.e. administration of fluids. 
 Euthanize animals humanely if deemed to be seriously injured. For data recording 

information, record euthanized animals as dead on daily fauna records. 
 Native fauna are not to be goaded, annoyed, mistreated or deliberately injured in any 

way. 
 If a dangerous species is encountered (e.g. a poisonous snake) the animal should be 

watched from a safe distance and allowed to pass until it is no longer a threat.  Persons 
operating or located near by are to be advised verbally of the presence of the 
dangerous animal.   

 Where there are no other options, trained snake handlers on site are to remove and 
relocate snakes away from active areas. 

 Staff with snake handling qualifications may handle or capture snakes if every option 



Latent Petroleum Limited Warro Gas Project – Environmental Management Plan 

 69 

ENVIRONMENTAL PROCEDURE 3.0 

 

NATIVE FAUNA PROTECTION 

has been exhausted. If a dangerous animal is found in a location where it is essential 
that the animal is moved, e.g. a poisonous snake lodged within the body of a vehicle, 
and despite encouragement the animal refuses to move, it may be necessary to 
request approval from the  Manager to destroy it.   

 If fauna (native, domesticated or feral) is accidentally killed by a vehicle, for instance, 
the following actions are required: 

 If the accident occurs on the seismic access roads, the fauna is to be removed from the 
road and deposited a minimum distance of 20 m away from the edge of the road. 

 This action of removing the dead animal prevents a secondary accident caused by 
animals being hit while eating the carcass. 

3.4  Reporting Faunal 
Deaths 

 The death of any fauna must be relayed to the Environmental Advisor who records the 
incident on the spread sheet (“Register of Fauna Deaths”). 

 The Environmental Advisor is responsible for reporting faunal deaths to the relevant 
authorities according to statutory regulations or conditions on licenses. 

Key Performance Indicators:  Minimal disturbance to significant fauna habitat and no native fauna deaths.  

Monitoring:  Nil 

Reporting:  Any injured fauna will be reported to DEC Jurien  

Attachments: Nil 
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ENVIRONMENTAL PROCEDURE 4.0 

 

FERAL ANIMALS/NOXIOUS WEEDS 

Aim:  Prevent the introduction of any noxious weeds and control the spread of any feral animals.  

Objective: Control of invasive noxious flora and non-native fauna. 

RESPONSIBILITY 

Latent Director 
Ensure that all declared noxious weeds are identified and eradicated as required by 
regulations and that control programs against feral animals are undertaken when any 
species is a threat to the stability of revegetation programs or become safety hazards. 

Seismic Supervisor Responsible for ensuring that all personnel are aware of and adhere to these procedures. 

Environmental Advisor 
Ensure that regular surveys are undertaken to identify any occurrences of noxious weeds 
and to undertake any eradication programs as required by regulations.   

All Employees and 
Contractors 

Required to report to the Survey Manager and Environmental Advisor, any occurrence of 
noxious weeds and are encouraged to report any occurrence of feral animals. 

WORK INSTRUCTIONS 

4.1 Weeds 

 No noxious weed species were identified during flora surveys undertaken of the seismic 
survey area.  Disturbance and clearance of vegetation can encourage the 
establishment of weed species.  To prevent weed species becoming established the 
following procedures will be practiced where required: 

 Restriction of vehicular access within the survey site and identifying designated tracks 
for access. 

 Avoidance of potential import of pastoral or agricultural species into natural vegetation 
areas by promoting employee awareness through the induction program. 

 Application of hygiene measures, such as vehicle clean down, shall be implemented.  
This must be conducted prior to entering the seismic survey area, when moving 
between agricultural land and native vegetation and when entering Watheroo National 
Park to prevent transferring weeds into the survey site. 

 Ensure vehicles and personnel that will have access to survey area are free from soil 
and vegetation material prior to arrival, especially when entering Watheroo National 
Park  

 Eradication of weeds where necessary following approved control mechanisms 
(Section 7.0 of the EMP). 

 Once seismic activity is completed the area will be monitored (i.e. at least six monthly 
for the first one to two years and annually thereafter) for the occurrence of weed 
species. In the event that a particular weed species infestation is identified, targeted 
management measures will be developed and implemented in consultation with the 
Department of Agriculture and DEC Jurien. 

4.2  Action Required 
When Weed Species 
are Encountered. 

 Approved control mechanisms if noxious weed species are encountered, are described 
in “Declared Plant Control Handbook – Recommendations for Control of Declared 
Plants in Western Australia”, as published by the Department of Agriculture (2009). 

4.3  Feral Animals 

 Due to areas of cleared farmland within the project area feral animals are already 
present. Rabbits are present in large numbers and there is also the potential for cats, 
dogs and goats to be present.  If encountered, plans to manage feral pests are 
described in “Pest Plan: A guide to setting priorities and developing a management 
plan for pest animals”, as published by the Bureau of Rural Sciences.  

Key Performance Indicators:  Establishment of nil weed species and no increase in number of feral animals present 

within the seismic area.   

Monitoring:  Rehabilitated areas will be monitored (at least six monthly for the first one to two years and annually 

thereafter) to ensure no weed species have established. 

Reporting:   Any occurrence of noxious weeds and feral animals will be reported to DEC Jurien 
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ENVIRONMENTAL PROCEDURE 4.0 

 

FERAL ANIMALS/NOXIOUS WEEDS 

Attachments: None 

 

ENVIRONMENTAL PROCEDURE 5.0 

 

DIEBACK 

Aim:  Prevent the introduction of dieback in the seismic survey area. 

Objective: To employ stringent hygiene measures to prevent the introduction of dieback. 

RESPONSIBILITY 

Latent Director Ultimately is responsible to ensure that dieback is not introduced into the survey area. 

Survey Supervisor 
Responsible for coordinating implementation of this procedure by employees and 
contractors. 

Environmental Advisor Providing technical advice to seismic staff. 

All Employees and 
Contractors 

Responsible to carry out hygiene measures to prevent the introduction of dieback. 

WORK INSTRUCTIONS 

5.1 Dieback 

 During the site induction process, all personnel will be informed of dieback 
management strategies and their responsibility to clean down vehicles and equipment. 

 All vehicles must remain on designated rolled seismic lines or access tracks. 

 All vehicles and seismic equipment must be cleaned down (outlined in 5.5.2) prior to 
entering the survey site, when moving between agricultural land and native vegetation 
and when entering the Parks. 

 All personnel must also inspect clothing and footwear whilst in the clean down area and 
remove any soil/mud/vegetation material. 

 Complete the Clean Down Log Book every time the vehicle is cleaned down. 

 No seismic activities to be completed in heavy rainfall or during wet soil conditions. 

5.2 Clean Down Methods 

 The Clean Down Point will create a physical separation between the object being 
cleaned and the surrounding environment.   

 Each dry brushing or washdown site will consist of: an impermeable surface for the 
vehicle to drive onto, a water spray or hard bristle brush, a spray bottle of methylated 
spirits and a log book.   

 Approved clean down procedures are outline in the Dieback Environmental 
Management Plan. 

 When entering the Parks all personnel must clean down all equipment (chainsaws), 
clothing and boots. 

 A 2m buffer must be between the clean down site and the native vegetation. 

 Water must not be used for cleaning down equipment. 

5.3  Unauthorised 
Access 

 Vegetation must be placed on the rolled seismic lines to prevent unauthorised third 
party access.   

 Rehabilitation methods are outlined in Procedure 2.0  
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ENVIRONMENTAL PROCEDURE 5.0 

 

DIEBACK 

Key Performance Indicators:  No introduction of dieback into the survey site. 

Monitoring: Nil 

Reporting:   Nil 

Attachments: Nil 
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ENVIRONMENTAL PROCEDURE 6.0 

 

ABORIGINAL HERITAGE 

Aim:  To protect sites of significance or the action required if a new site (previously not recorded) is identified. 

Objective: No disturbance of sites of Aboriginal significance. 

RESPONSIBILITY 

Latent Director 
Ensure that Aboriginal sites are protected or that appropriate action has been taken and 
relevant approvals (e.g. a Section 18 permit) have been obtained in order to destroy a 
known site if one is identified during seismic activity. 

Survey Supervisor Responsible for ensuring that all personnel are aware of and adhere to these procedures. 

Environmental Advisor 
Ensure that a records of known sites is maintained at Latent and the location of sites is 
disclosed on a “need to know” basis.  The Environmental Advisor is also responsible to 
ensure that appropriate action is taken if any potential new sites are identified. 

All Employees and 
Contractors 

All employees or contractors who have reason to believe that a new site may have been 
identified is to ensure that all work immediately ceases and that appropriate action, as set 
out below, is taken. 

WORK INSTRUCTIONS 

6.1 Record Keeping for 
Known Sites 

 The Survey Manager will maintain a map that records the location of known Aboriginal 
sites found from surveys with indigenous peoples or obtained from records held by the 
Department of Indigenous Affairs (DIA). 

 Any new sites that are identified are recorded onto the heritage map. 

6.2 Disclosure of Known 
Sites 

 The Environmental Advisor will keep the plan confidential and only disclose a site‟s 
location to another member of the workforce if it is appropriate and necessary to do so.  

6.3 Protection of Sites 
 If a heritage site is identified it is normal practice to leave a site unfenced and unmarked 

unless requested to protect it by the local custodians of the site.  It is preferable to leave 
a site unidentified and therefore be better protected. 

6.4 Action Required if 
Suspected New Site 
is Located  

 If a possible new site is identified near or at ground disturbing activities, all seismic 
activity in the vicinity of the survey area is to cease immediately. 

 The Environmental Advisor and latent Director are to be immediately advised of the 
existence of the possible site. 

 The Environmental Advisor inspects the site and if confirmed as a possible site, with the 
concurrence of the Latent Director, will request an archaeologist to undertake an 
inspection (preferably from the consultancy that completed the original survey). 

 If the consulting archaeologist confirms that it is a site, the site is recorded on the map 
and corporate discussions are held to discuss the management of this site with relevant 
indigenous groups and the DIA included in these discussions. 

Key Performance Indicators: The maintenance and protection of Aboriginal heritage sites.  

Monitoring:  Nil 

Reporting:   If a heritage site is identified within the seismic area it will be reported to the DIA. 

Attachments: None 
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ENVIRONMENTAL PROCEDURE 7.0 

 

ENVIRONMENTAL INCIDENT REPORTING 

Aim:  Reporting incidents that have had or could have the potential to have an adverse impact on the environment. 

Objective: Report all environmental incidents according to statutory requirements.   

RESPONSIBILITY 

Latent Director 
Ensure that appropriate action is taken to minimise any environmental impact, to have any 
impact mitigated and the site rehabilitated. 

Seismic Supervisor Ensure that all incidents are reported in the format as set down by this procedure. 

Environmental Advisor 
Provide technical advice on rehabilitation of any site that may have been impacted by the 
incident.  The Environmental Advisor also is responsible for preparation of statutory reports 
for submission to relevant authorities through the Latent Director. 

All Employees and 
Contractors 

Immediately report every environmental incident regardless of its severity by completing the 
relevant sections of the “Incident Report Form” and submitting the original copies to the 
Survey Manager and the Environmental Advisor as appropriate. 

WORK INSTRUCTIONS 

7.1  Description of 
Environmental 
Incident 

 Environmental incidents or circumstances are any events or near misses that cause or 
may cause pollution, contamination or damage.  Environmental incidents also include 
any complaint or advice from the public, government agency or workmates regarding 
environmental matters. 

 It is important to include near misses, because just like near misses in safety, there is 
something wrong with the system, procedures or training and a near miss is a warning.  
By reporting near misses, action can be taken by all parties to eliminate hazards. 

 Situations that require reporting will range from the apparently trivial to the serious, and 
the latter may require assistance from outside agencies or notification to the EPA.  In 
severe cases, temporary suspension of operations may be required. 

 To assist in determining the severity of an incident and type of response required, a 
ranking system has been developed (Table 1). 

TABLE 1 - INCIDENT SEVERITY CLASSIFICATION 
 

RANKING / 
CATEGORY 

POTENTIAL IMPACT TO THE ENVIRONMENT 

 

 

1 

Incident where there is little to zero negligible financial implication, 
minimal environmental damage and the incident locally contained, 
e.g. small oil leak from a vehicle 

 

2 

Minor incident sufficient to cause interference to the local 
environment, no lasting effect e.g. rubbish left onsite  

 

3 

Localised minor non-compliance excursion, limited loss of material, 
minor environmental damage and some public concern e.g. 
Vegetation rolling outside the designated areas 

 

4 

Major non-compliance excursion, severe environmental damage, 
costly measures to restore area, temporary excursions for a 
sustained period outside legal or prescribed limits, considerable 
public concern e.g. Bushfire 

7.2  Reasons for the 
Need to Report an 
Environmental 
Incident  

 Any incident must be reported so its impact can be reduced and remedied. 

 Incidents must be reported to enable a record to be kept of the event and the actions 
taken to remedy that event.  The record will be used to investigate the cause(s) and to 
provide information to assist the implementation of revised systems and procedures. 
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ENVIRONMENTAL INCIDENT REPORTING 

 Reportable incidents to the authorities (DMP/DEC) include hydrocarbon spills, 
uncontrolled escape/ignition of gas and other reportable incidents as identified in Table 
2. 

 By reporting these incidents using the procedures set out in this section, the necessary 
actions will be taken at the required time and all the actions documented.  Thorough 
documentation is an important requirement for the investigation that will follow each 
reported event. 

 The completed incident report form systematically documents the incident, the cause 
(s), the remedial actions taken and the actions required to prevent future similar 
situations. 

 Each month, Latent sends a review of incidents (both safety and environmental) to 
Perth for advice to the Board of Management.  Through this reporting process, 
members of the management structure are kept informed allowing them to support the 
actions taken by the people at the site. 

TABLE 2   ENVIRONMENTAL INCIDENTS THAT MUST BE REPORTED TO DMP 

 

 

 The adoption of these principles also provides a proactive approach to environmental 
management and assuages community concern. 

 

7.3 The Process for 
Reporting an Incident 

 Within one (1) hour of the incident occurring, an “Incident Report” is to be filled out and 
the relevant copies forwarded to the Latent Director and the Environmental Advisor. 

 Depending on the severity of the incident, it may be necessary to provide verbal 
notification to the Latent Director and the Environmental Advisor in less than one hour 
especially if advice is required from them. 
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ENVIRONMENTAL INCIDENT REPORTING 

 On receipt of the “Incident Report”, the Environmental Advisor may inspect the incident 
to offer advice or may be requested to provide assistance or advice at that time. 

 The Environmental Advisor will undertake the investigation, provide recommendations 
and complete that section of the “Incident Report” within 24 hours of the incident 
occurring. 

 Occasionally, notification of an incident may be received from external sources such as 
the public, regulatory inspectors or from the media.  On receipt of this notification, the 
person receiving the report of the event, should refer the notifier to the Environmental 
Advisor or, in the absence of the Environmental Advisor, the Director. 

 Incidents identified in Table 2 will be reported to DMP and DEC by the Environmental 
Advisor. 

7.4  Verification Process 
 The Environmental Advisor will verify the investigation report and endorse action taken 

as required by Procedure 12.0 - “Verification of Work Completed”.  The Environmental 
Advisor will also review and recommend any amendments to relevant procedures. 

Key Performance Indicators:  All incidents are being reported in the correct manner.  

Monitoring: The Seismic Supervisor will report any incidents to the relevant authorities 

Reporting: Nil 

Attachments: Nil 
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ENVIRONMENTAL PROCEDURE 8.0 

 

STATUTORY REPORTING 

Aim:  Describe the statutory reporting which is required to be submitted by Latent for 3D Seismic Survey 

Objective: Submit all statutory reporting on time and with correct data. 

RESPONSIBILITY 

Latent Director 
Ultimately responsible to ensure that the necessary statutory reporting is submitted on-time 
and contains the required level of data or information. 

Survey Manager 
Ensure that seismic employees and contractors complete and submit the reports required 
for their jurisdiction on-time and in the required format. 

Environmental Advisor 
Responsible to ensure that all statutory environmental reports by the Environment 
Department are submitted on time and in the required format.   

WORK INSTRUCTIONS 

8.1  Statutory Reporting 

 Reports will be presented as required by the Ministerial Conditions of approval 

 Reports will be submitted as set down by Division 4 – „Reporting‟ contained in the 
“Schedule of Onshore Petroleum Exploration and Production Requirements – 1991” 
attached to the Petroleum and Geothermal Energy Resources Act 1967. 

Key Performance Indicators:  All statutory reports are correct and submitted on time. 

Monitoring:  Nil 

Reporting: Nil 

Attachments: Nil 
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AUDITING 

Aim:  It is good management practice to undertake audits of operations on a regular basis to ascertain if the survey is 

operating in compliance with all conditions, has any risks associated with the operation and to obtain indications of the 
performance of the project compared and contrasted with industry practice. 

Objective: Carry out all relevant audits on time and meet standards required. 

RESPONSIBILITY 

Latent Director Ensure that relevant audits are undertaken. 

Seismic Supervisor 
Responsible to ensure that the audits are organised and undertaken either internally or if 
necessary by external auditor(s) in the approved manner as set down by standards or by 
guidelines. 

Environmental Advisor 
Responsible to ensure that the audits are organised and undertaken either internally or if 
necessary by external auditor(s) in the approved manner as set down by standards or by 
guidelines. 

All Employees and 
Contractors 

Responsible to provide assistance to all auditors when requested, to provide any data or 
records and to respond honestly to any questions raised by the auditor(s). 

WORK INSTRUCTIONS 

9.1  Auditing 

 Internal audits will be undertaken 

(a) Following vegetation disturbance  
(b) Weekly during the survey 
(c) Upon completion of the seismic survey 
 

The Seismic Supervisor will conduct internal audits to ensure that all seismic survey 
operation is in accordance with the EMP.  The result of the internal audit will be reported in 
the weekly report. 
 

 External environmental audits will be undertaken: 

(a) Three weeks after completion of the seismic survey 
(b) Annually for three years to monitor rehabilitation. 

 External audits will be undertaken by an outside party (Environmental Consultant) to 
ensure that all operations are in accordance with the procedures set out in the EMP. 

Key Performance Indicators:  All audits are undertaken at he times indicated and submitted to Latent by the required 

time. 

Monitoring:  Nil 

Reporting:   Nil 

Attachments: Nil 
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ENVIRONMENTAL PROCEDURE 10.0 

 

ENVIRONMENTAL INDUCTION AND AWARENESS 

Aim: Inform the personnel working on the seismic survey of local and environmental resources, issues and conservation 

measures required.  Improve on and keep all personnel aware of the need for good environmental practices in all 
operations. 

Objective:  To inform all personnel within the seismic survey area of environmental and safety issues.  

RESPONSIBILITY 

Latent Director 
Is ultimately responsible to ensure that all temporary and permanent members working on 
the seismic survey attend an induction course which includes elements of regional 
environmental issues and site environmental management. 

Seismic Supervisor 
Ensure all employees and contractors involved in the seismic survey attend the induction 
course on their arrival to site. 

Environmental Advisor 
Prepare and update as necessary, environmental induction, awareness and information.  As 
required, the Environmental Advisor will present the prepared information to inductees. 

All Employees and 
Contractors 

Attend induction or awareness programs as requested by the Survey Manager.  If 
necessary, all employees, consultants and contractors will provide information on 
environmental issues or management for awareness programs to the Environmental 
Advisor. 

WORK INSTRUCTIONS 

10.1   Induction 

 The Seismic Supervisor will require all new members of the work force to be inducted 
on arrival at the construction site.  Both safety and environmental issues are included in 
the induction course. 

 The induction will include information on Priority flora species located within the survey 
area and be provided with photos of these species to ensure that all personnel are 
aware of the species and have the ability to identify them.  The importance of the 
removal of Priority flora species which are tagged will be highlighted. 

The induction will also include information on: 

 Safety 
 Disturbance of native vegetation 
 Restrictions to designated tracks 
 Protection of native fauna 
 Weed control 
 Dust 
 Waste disposal  
 Personal responsibilities 
 Private landholder requirements. 

 

10.2   Awareness 

 The Environmental Advisor prepares the content of awareness information briefs for 
supervisors to present to the work force at “tool box” meetings.  Where possible, the 
Environmental Advisor attends toolbox and safety meetings to present information in 
person and encourage feedback.  Information on specific issues are also pinned to 
bulletin boards and / or circulated around the site. 

Key Performance Indicators:  Tool box meetings to be conducted prior to and during the seismic survey. 

Monitoring:  Nil 

Reporting:  Nil 

Attachments: Nil 
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ENVIRONMENTAL PROCEDURE 11.0 

 

MONITORING 

Aim: To demonstrate to the government and community that Latent Petroleum complies with environmental quality 

objectives and achieves good environmental performance.  

Objective:  To identify any significant environmental impact and manage it appropriately. 

RESPONSIBILITY 

Latent Director 
Ultimately is responsible for the collection of monitoring data, preparation and submission of 
statutory reports, and evaluation and amendment of procedures. 

Seismic Supervisor 
Daily monitoring of the seismic survey area is conducted to ensure it is in compliance with 
the EMP. 

Environmental Advisor 
Responsible for coordinating the monitoring programs and ensuring that the statutory 
reports are submitted on time according to the requirements of government. 

WORK INSTRUCTIONS 

11.1    Rehabilitation 
Monitoring 

 Monitoring of the rehabilitation along the seismic lines will be undertaken annually using 
Landscape Function Analysis (LFA).  The monitoring program using LFA will assess 
how areas are progressing with a view to having miscellaneous license bonds removed. 

 The rehabilitation monitoring program will be developed in conjunction with the DEC. 

11.2    Weed  
Establishment 

 Establishment of weed species will be assessed during internal and external audits.  

 The establishment of any weed species within the survey area will be investigated 
during LFA. 

11.3   Performance 
Assessment and 
Evaluation 

 Environmental performance is measured against the objectives and commitments set 
out in this environmental document.  The monitoring programs reflect these objectives 
and commitments, describing the information necessary to produce systematic, 
comprehensive and informative reports on environmental performance.  These reports 
permit clear conclusions about the state of the environment and identify the need, if 
any, for more intensive studies or appropriate remedial action. 

 Performance assessments are based on the monitoring program data and provide the 
basis for information to the public, technical environmental reports to regulators, and 
feedback for review of environmental management plans. 

 With the progressive change from regulatory inspections towards self-management and 
independent auditing, more emphasis is being placed on internal review by Latent.  
This internal environmental performance evaluation is based on the results of the 
monitoring programs, special investigations, remedial activities and research and 
development. 

 The objective is to self-manage the operations and be pro-active and open in 
presenting the performance in environmental management.  This is enhanced by the 
use of external (independent) environmental audits. 

Key Performance Indicators:  Any environmental impact from seismic activity is monitored.   

Monitoring:  Nil 

Reporting:   Nil 

Attachments: None 
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ENVIRONMENTAL PROCEDURE 12.0 

 

VERIFICATION OF WORK COMPLETE 

Aim:  To ensure that any environmental work or rehabilitation programs are completed to the satisfaction of the Seismic 

Supervisor. 

Objective: To ensure all work completed is to the standards outlined in these procedures 

RESPONSIBILITY 

Environmental 
Advisor 

Ensure that the work being verified has been completed to the requirements of these 
procedures and to Latent rehabilitation standards.  The Environmental Advisor is 
responsible to verify and ensure that the relevant reports and notifications to authorities 
have been satisfactorily completed. 

All Employees and 
Contractors 

Responsible to ensure that the Environmental Advisor is advised of all incidents or work 
undertaken so that verification can occur. 

WORK INSTRUCTIONS 

12.1   Verification of Work 
Complete 

 All staff will advise the Environmental Advisor of all environmental incidents (Procedure 
7.0 - “Environmental Incident Reporting”) and advise him/her of any rehabilitation work 
in progress or completed. 

 The Environmental Advisor inspects the site and verifies, when appropriate, that the 
work has been completed to the required standard.  

 If appropriate, the Environmental Advisor advises the relevant authority(s) of the 
completed program or works. 

Key Performance Indicators:  All work for the seismic survey is completed in compliance with these procedures and to 

the requirements of the Ministerial Conditions of approval and the DEC.. 

Monitoring:   

Reporting:  

Attachments: None 
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1.1 Objectives and commitments 

The Warro 3D survey fire management protocols are aimed at: 

• maintaining the integrity, ecological functions and environmental values of the flora, fauna, soil 

and landform;  

• ensuring the protection of flora, fauna and fauna habitat from damage; and 

• ensuring the protection of landowner property and life.  

Latent Petroleum/Terrex Seismic objectives and commitments for bushfire prevention are implicit in 
this document.  This section will satisfy commitments and conditions in the Latent Petroleum 
Public Environmental Review.
 
 

1.2 Scope 

This Bush Fire Prevention Management Plan applies to the following project activities: 

• preparing the seismic lines; 

• acquiring seismic data; 

• up-hole drilling (if applicable);  

• decommissioning the seismic lines; and 

• rehabilitation operations. 

1.3 Identified Risks 

The proposed seismic survey region is windy and dry, with high fuel loads. The survey is timed to 
occur during the driest and windiest time of the year. Primary ignition sources would be: 

• vehicle exhausts; 

• cigarette butts; 

• vandals; and 

• 3rd party activities.   
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1.4 Environmental management actions 

1.4.1 Prevention and Training 

1. The Warro 3D Seismic survey will comply with the Bush Fires Act 1954 and Regulations 1954 

and the requirements of the relevant local authorities. 

2. All personnel will attend a site induction that includes a component on fire prevention 

indicating the following: 

• no fires are to be lit on the site at any time; 

• permitted smoking areas, with cigarette butts extinguished and placed in the waste bins 

provided, and not disposed of in vegetated areas; 

• no smoking outside vehicles while in the field throughout survey operations; 

• vehicle maintenance and clean-down requirements, and why they are needed; 

• the potential for litter to be potential ignition sources e.g. glass;   

• the very rapid and vigorous nature in which fire can behave in the Warro 3D Seismic Survey 

environment;  

• driving behaviours, e.g. no driving off existing tracks; 

• the use of fire extinguishers and other firefighting equipment; 

• emergency response protocols for fires either created on site or entering the site (Section 

1.4.3);  

• the safe use of Fast Attack 4WD vehicles; and 

• emergency reporting protocols. 

3. The fire prevention aspect of the induction will be presented by an appropriately qualified 

person. 

4. Personnel will be made aware of fire restrictions and fire weather information, including 

information on vehicle movement bans and machinery-operating bans disseminated as a 

priority, by the Terrex Crew Manager during daily toolbox meetings.  

5. All project personnel will comply with instructions issued by the local authority and their fire 

officers. 

6. To ensure a quick response the Terrex Crew Manager will liaise with the local Fire Brigade 

when: 

• weather conditions dictate increased fire risk; or 

• when operations may predict a high fire risk. 

7. No petrol vehicles are to be used for the Warro 3D Seismic survey. 
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8. All personnel will remove vegetation build-up around the belly plates and exhaust systems of 

vehicles: 

• at each quarantine check point; and 

• as part of the daily vehicle pre-start inspection.  

1.4.2 Fire-Fighting Equipment Maintenance 

9. All fire-fighting equipment will be maintained in good working order, including full water 

levels, and all personnel will be trained in the use of this equipment and notified of nearby 

available sources of water.   

10. All fire-fighting equipment will be checked for compliance by the Terrex HSE Advisor before 

being brought onto site. 

11. If fire-fighting equipment is inspected and found to be without sufficient water, the Terrex 

HSE Advisor may issue a ‘stop work’ order until the matter is rectified. 

1.4.3 Primary or Spot Fire Preparedness 

12. Appropriate Terrex personnel will be in-house trained in fire-fighting techniques and 

equipment/vehicle use. 

13. Every vehicle involved in the seismic survey will carry: 

• a rake hoe for each work team to assist in suppressing a small fire if it occurs; and 

• a 9 litre pressurised water fire extinguisher applicable to scrub fires. 

14. The all-terrain trucks (Vibrators) used in seismic acquisition will carry two fire extinguishers (1 

x 9kg Dry Powder & 1 x 9 litre pressurized water). 

15. Firefighting equipment and vehicles suitable for accessing seismic lines will be provided by the 

seismic contractor (Terrex).   

16. Two (2) Fast Attack 4WD vehicles equipped with 800L tank and petrol driven pump will be 

stationed proximal to the seismic crew activities. One of these units will be stationed near the 

line clearance operations. Whilst the crew have been qualified to operate this equipment in 

other states, FESA have been asked to provide specific training in the use of Fast Attack 4WD 

vehicles during induction. 

1.4.4 Secondary Fire Preparedness 

17. To ensure preparedness in the event of a secondary fire that may not be controlled through 

primary measures, the seismic survey will utilize the 2nd fast attack 4WD vehicle as a fire 

tender on site, complete with: 

• a motor driven pump; 
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• a minimum 50m length of fire fighting hose on a suitable hose reel fitted with an approved 

nozzle. 

18. The 800L fast attack 4WD vehicle will be: 

• deployed to a location that is central to seismic activities to best minimise response time; 

and 

• used to combat fires: 

− at the sole discretion of the Terrex Crew Manager, or his delegate, and only after 

careful consideration of crew safety (Figure 1.1);  

− at the direction of the Bush Fire Control Officer or his/her delegate during a 

FESA Emergency Response operation; or 

− at the discretion of DEC (Dept of Environment and Conservation) if the fire is 

reported in Nature Reserves. 

19. The 800L fast attack 4WD vehicle will be backed up by one other fast attack vehicle equipped 

with a high pressure pump. These vehicles will be deployed central to seismic activities to best 

minimise response time. 

1.4.5 Monitoring Preparedness 

20. The Bush Fire Control Officer from the Moora District Shire will be contacted to conduct 

inspections at mobilisation and monthly intervals thereafter to ensure compliance with fire 

regulations, including inspections of all vehicles and equipment for possible sources of 

ignition.  

21. The Terrex Crew Manager will make available for inspection by the relevant DEC personnel, 

Local Shire Authority or the Fire and Emergency Services Authority depending on land tenure: 

• site fire-fighting equipment; 

• database of relevant site personnel fire training; and 

• site plans/maps. 

1.4.6 Bush Fire Response 

22. On discovery of a fire on the Warro 3D Survey site, all personnel are required to follow the 

chain of communication for Bush Fire Response shown Figure 1.1.  

23. All information with regard to bushfire outbreaks on the project area, either due to seismic 

activities or from outside activities shall be reported via the site environmental incident 

reporting system (attachment 1). 
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 Figure 1.1 Warro 3D Seismic Survey Bush Fire Incident Response protocol 
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1.4.7 Responsibilities 

Table 1.1 presents the responsibilities of site personnel and stakeholders during a fire incident on 
the Warro 3D Seismic Survey site.  

Table 1.1 Roles and responsibilities for bushfire preparedness and response 

STAKEHOLDER RESPONSIBILITY 

Warro 3D Survey workforce 
• Implementation of prevention, preparedness and recovery strategies;  

• Immediate response activities (Figure 1.1); and 

• Immediate reporting of a fire (Figure 1.1). 

Latent Petroleum/Terrex  
• Overall fire management planning. 

• Implementation of prevention, preparedness and recovery strategies. 

• Immediate response activities (Figure 1.1); and 

• Immediate reporting of a fire (Figure 1.1). 

Land owner/manager 
• Fire management planning within their property boundaries; and 

• Implementation of prevention and preparedness strategies, including 

firebreak construction and maintenance. 

FESA / DEC 
• Planning and implementation of response strategies; 

• Secondary response activities; and 

• Provision of advice on all aspects of fire management planning, 

including prevention, preparedness, response and recovery.  

Local Government 
• Compliance with the Bush Fires Act 1954, including firebreak 

inspections and exemptions; 

• Overall fire management planning and implementation of prevention, 

preparedness and recovery strategies for vested lands; and 

• Support of Volunteer Bush Fire Brigades (in areas outside gazetted 

fire district). 

1.5 Recovery 

24. The short and long term activities to be implemented after the impact of a fire include: 

• debriefing all stakeholders; 

• compiling records relating to the fire for future reference; 

• investigating the cause of the fire; contacting  the Wildfire Investigation Action Team 

(WIAT) if required; and 

• assessing public facilities for re-ignition and safety hazards created by the fire. 

25. Animal rescue may commence once the fire ground has been declared safe. 
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26. Weed eradication measures will be implemented to reduce the potential for early domination 

of non-endemic species. 

27. Access to the site will be restricted to authorised personnel only to reduce: 

• the damage to regrowth; and 

• the potential to increase erosion. 

28. Erosion prevention measures will be implemented for sensitive areas. 

29. The need for regeneration initiatives, such as replanting, will be assessed by the Latent 

Petroleum Authorised Representative. 

1.6 Project accountability and schedule 

A register of environmental management actions relating to the prevention of and the emergency 
response to bushfires, detailing accountabilities, timing and evidence of actions, is presented in 
Table 1.2. 

 

Table 1.2 Register of environmental management actions for bushfire prevention 

A – Establishment of Crew Base and mobilisation of vehicles to base site. 

 B – Planning and preparation of seismic lines. 

 C – Seismic acquisition and up-hole drilling (if applicable). 

 D – Decommissioning of seismic line closure. 

 E – Post survey rehabilitation, monitoring and audit activities. 

Action Responsibility Timing* Evidence of Action 

1.  Latent Pet. Authorised Representative A, B, C, D and E No citations or complaints 

2.  Latent Pet. Environmental Advisor A and B Induction Attendance List 

3.  Bush Fire Control Officer A and B Induction Attendance List 

4.  Terrex Crew Manager B, C and D Toolbox minutes 

5.  Seismic Crew A, B, C, D and E No citations or complaints 

6.  Latent Pet. Authorised Representative A, B, C, D and E Stakeholder Consultation Record 

7.  Latent Pet. Authorised Representative A, B, C, D and E Inspection Records 

8.  Seismic Crew A, B, C, D and E Inspection Records 

9.  Terrex Crew Manager A and B Toolbox minutes 

10.  Terrex Crew Manager A, B, C, D and E Inspection Records 

11.  Terrex HSE Advisor/FESA A and B Training Records 

12.  Denison Logistics Coordinator A,B,C and D Inspection Records 

13.  Bush Fire Control Officer A,B,C and D Inspection Records 
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Action Responsibility Timing* Evidence of Action 

14.  Seismic Crew A, B, C, D and E Incident Reports 

15.  Latent Pet. Authorised Representative  A, B, C, D and E Incident Reports 

16.  Latent Pet. Environmental Advisor A, B, C, D and E Incident Reports 

  

  

1.7 Performance criteria 

The performance criteria for bushfire management are: 

• all instructions from FESA regarding seismic works during Total Fire Ban Days are complied with; 

• no fires lit on site; 

• no bushfires occur from the seismic survey, threatening life or property, sensitive habitat or 

listed flora;  

• timely reporting of all fire incidents if they occur; 

• adherence to Figure 1.1 in the event of a fire incident; and 

• continual improvement will be sought throughout the survey activities, if performance criteria 

are not met, weekly reports will indicate preventative and/or mitigation measures that will be 

introduced or modified to ensure performance criteria are met. 
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Attachment 1. Warro 3D Seismic Survey Environmental Incident Report 

Report No: Date: Time of incident: 

Location of incident: 

 

Incident type (circle):                      Spill/Leak       Release Land Clearing Fauna Fire 

Other (describe)  

Volume of Material Spilled/Released: 

Type of Material Spilled/Released:     

Area Impacted (m2 or m3): 

Wind direction: Precipitation: Temperature 

Wind Speed; Visibility;  

 

Description of incident:                            

 

 

 

 

 

Description of remedial action taken: 

 

 

 

 

Is incident controlled or continuing:  

 

 

Persons notified Required (Y/N) Date Time Comment 

     

     

     

     

     

 

Person reporting incident to complete 

Name: Signature: 

Position: Date: 

 

Terrex Crew Manager to complete (once remedial action taken) 

Name: Signature: 

Position: Date: 

 

Latent Petroleum Authorised Representative to complete (once remedial action taken) 

Name: Signature: 

Position: Date: 
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Attachment 2. WA Emergency Management Districts 
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