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3 Description of Activity 

3.1 Location and Layout 

The Rafael seismic survey will be undertaken in EP 428 and EP 457, as shown in Figure 1. The coordinate system 
used in Figure 1 (and throughout the Environment Plan) is GDA 94, Zone 51. The Activity area is approximately 
80 km south of Derby. 

 

Figure 1 Location of the Activity area 
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3.1.1 Seismic Survey Layout 

The seismic survey layout will be comprised of a 200 km2 grid of seismic lines (3D area) and four standalone 2D 
seismic lines with turnaround points totalling approximately 60 km in length (as shown in Figure 2). The 3D grid 
will consist of shot (source) lines in an approximately east-west direction and receiver lines in an approximately 
north-south direction. Both shot and received lines will be spaced by 400 m. 

Note that parts of the 2D lines were previously cleared in 2013 (Frome Rocks 2D), and one line is located entirely 
on Frome Rocks Road (i.e. does not require clearing).  

 

Figure 2 Rafael seismic survey layout 
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3.1.2 Camp Site Location 

A camp site will be required for mobile accommodation and provide a location to lay down equipment, 
machinery and supplies. The existing cleared Rafael 1 well site will be utilised for the camp location during the 
Activity. The Rafael 1 well site is shown in Figure 3, is approximately 150 x 160 m and contains: 

• fenced well and cellar; 

• fenced cuttings sump; and 

• water bore. 

 

Note: image taken prior to drilling of Rafael 1 well 

Figure 3 Existing Rafael 1 well site 
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Mobile camp facilities established at the Rafael 1 well site will include accommodation, kitchen, shower and 
laundry facilities, ablutions, a refuelling area and a workshop. In addition, power generation and water storage 
tanks will be established. The existing water bore will be used as the water source.  

An example camp site is shown in Figure 4 and a typical camp site layout is provided in Figure 5.  

 

Figure 4 Example seismic camp 

 

Figure 5 Indicative camp layout 
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3.1.3 Access 

Access to the Activity area will use existing roads and the existing Rafael 1 access track, as shown in Figure 2.  

3.1.4 Temporary Infrastructure 

To facilitate access to and within the seismic survey area, existing fence lines will need to be crossed. In these 
instances, temporary fences and gates will be installed. During demobilisation, all temporary fences and gates 
will be removed and all existing fences will be repaired.  

3.2 Personnel 

Personnel requirements will vary between the seismic line delineation and data acquisition phases of the 
Activity. Seismic line delineation will typically require around 15 personnel and seismic data acquisition around 
30 personnel. These will principally be Contractor personnel with a small number of Company operational and 
supervisory personnel.  

The Contractor has a proven track record of successfully completing seismic survey operations to a high standard 
and has an appropriate environmental management system in place. The Contractor will be contractually 
required to comply with all applicable legislation and regulatory requirements, the Company’s management 
system including the Environment Policy (HSE-POL-005), this Environment Plan and relevant procedures. 

3.3 Vehicles, Machinery and Equipment 

The vehicles, machinery and equipment required for the Activity include: 

• Line delineation: three bulldozers, one grader, 4WD light vehicles and medium duty 4WD trucks. 

• Surveying: 4WD light vehicles. 

• Data acquisition: five 4WD vibroseis trucks, 4WD light vehicles and 4WD medium duty trucks. 

The vibroseis trucks (Figure 8) are suitably equipped to operate in arid terrain. The physical characteristics of 
these trucks are described in Table 1. 

Table 1 Terrex Seismic vibroseis truck characteristics 

Feature Details 

Type INOVA AHV-IV Commander 364 

Weight Approx. 31 t 

Length 10.01 m 

Height Approx. 3.5m (with high gain radio antenna approx. 4 m) 

Width Approx. 3.0 m (with lug tyres) 
Approx. 3.5 (with sand tyres) 

Noise Level Approx. 78 db @ 25 m away from truck 

Baseplate Clearance Approx. 46 cm 

Tyre Type Lug Tyre: 67/34-25 
Sand Tyre: 66/44-25 

3.4 Timing 

To mitigate and manage potential environmental, safety and operational issues, the Activity will be undertaken 
during the dry season (May – October). The Activity is currently planned for early in the 2022 dry season. 

The Activity will be undertaken in five phases: 

• mobilisation – approximately one week; 

• seismic line delineation and surveying – approximately four weeks; 
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• seismic data acquisition – approximately four weeks; and 

• demobilisation – approximately one week. 

Following completion of the Activity, rehabilitation monitoring will be undertaken (Section 3.10). 

3.5 Mobilisation 

Different personnel, equipment and supplies are required for the seismic line delineation / surveying and data 
acquisition. Consequently, separate mobilisation events will be required for these two phases of the Activities. 

During mobilisation, equipment, personnel and supplies required for seismic surveys will be mobilised to the 
Activity area using dedicated vehicles. Transportable mobile accommodation facilities and associated 
infrastructure will be mobilised to the camp site on semi-trailers. In accordance with the Travel Management 
Procedure (HSE-PRO-002), all vehicles travelling along station roads will be limited to 80 km/h and 60 km/h on 
access tracks during mobilisation. This procedure also includes restrictions on night time driving. 

3.6 Seismic Line Delineation 

During seismic data acquisition (Section 3.7), vehicles will drive along the seismic lines and personnel will place 
the geophones on the ground. To facilitate this movement safely and practically, the seismic lines need to be 
accessible. The seismic lines will be delineated using a method of “scraping”, which involves using a bulldozer 
blade to remove vegetation at ground level, with little or no disturbance to topsoil and vegetative matter below 
the ground surface. If the vegetation is suitably sparse or low (e.g. grasses) for vehicle access, the blade will be 
raised and no clearing undertaken. Following the scraping of each section of seismic line, a grader may then be 
used to level any windrows of vegetation that develop along the margins of each seismic line. 

This method does not require complete removal of the vegetation, as such disturbance to the seed and root 
stock will be minimised. The Company utilises this technique to reduce disturbance of the native vegetation and 
promote natural rehabilitation.  

During 2D seismic line delineation, approximately 4.5 m (one bulldozer blade width) of vegetation will be 
removed along each length of seismic line. Additional vegetation will be removed to establish turning points at 
the end of each 2D seismic lines as described in Section 3.1.1. 

During 3D seismic line delineation, the shot lines (those the vibroseis trucks drive along) will be 4.5 m wide, while 
the receiver lines (those the geophones are placed along) will be up to 3.5 m wide (as only light vehicle access is 
required).  

The bulldozers and graders used to delineate the seismic lines will be equipped with GPS units pre-programmed 
with locations of 20 m wide seismic line corridors and No-Go areas. Unlike traditional seismic line delineation 
methods, the GPS method enables the operator to utilise areas with less vegetation, and avoid large trees, whilst 
staying on course within an approximate 20 m seismic line corridor (see Figure 6). The GPS units continuously 
record and visually illustrate the position of the machine in relation to the planned disturbance areas. This will 
ensure bulldozers and graders remain within seismic line corridors and prevent the disturbance of any No-Go 
areas. In addition to electronic maps, hard copy maps will be available. 

3.6.1 Dune Crossings 

Given the presence of dunes in the Activity area (as described in Section 4.1.4), line delineation will occur over 
the dune crests (dune crossings). These will be minimised with geophones hand carried over dune crests where 
practicable. To ensure minimal environmental impacts, when dune crossings are required, the crossing are 
carefully undertaken to ensure the dunes are not degraded and eroded unnecessarily. Crossings will be made as 
close to 90° to the dune as possible, and at the lowest point possible within the 20 m seismic line corridor. No 
dune cutting (lowering of the dune crest) will be undertaken during the Activity.  
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Figure 6 Example of previously delineated seismic lines 

3.6.2 Surveying 

Following seismic line delineation, seismic lines are surveyed to confirm the final locations of the delineated 
lines, which will be utilised during seismic processing. Surveying will be undertaken at 10-25 m intervals, from a 
vehicle mounted differential GPS system. This method involves the surveyor placing a wooden stake or metal 
pin flag on the side of the seismic line and recording the position (Figure 7).   

   

Figure 7 Example surveying operations 

3.7 Seismic Data Acquisition 

Once seismic lines are delineated and surveyed, data acquisition is undertaken. Data acquisition comprises of 
seismic vibroseis trucks (source) and geophones (receivers). This method involves the placement of a series of 
geophones, which are sensitive microphones, along receiver lines on the ground. All-terrain vehicles equipped 
with heavy vibrating pads (vibroseis trucks) drive along the line and stop to introduce vibrations into the ground 
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(Figure 8). The geophones pick up the returning signal from the vibrations, and record the data internally. 
Wireless geophones will be used during the Activity, as these are more efficient to deploy and retrieve compared 
to conventional (wired) geophones. The geophones are collected for downloading and battery recharging as 
required. 

 

Figure 8 4WD vibroseis truck 

3.8 Demobilisation 

Upon completion of the Activities, demobilisation will be implemented in accordance with the Demobilisation 
Procedure (HSE-PRO-021). Demobilisation will include: 

• All temporary fencing and gates will be removed and any permanent fencing, removed to allow 
access for the seismic survey, reinstated. 

• Equipment, personnel and supplies will be removed from the Activity area. 

o Each geophone node location is assigned GPS coordinates to ensure they are all retrieved 
during demobilisation. They are removed from the ground manually via loosening by foot and 
then extracting by hand.  

• All waste will be removed from the Activity area. 

3.9 Environmental Aspects 

3.9.1 Vegetation Clearing 

The maximum area of vegetation that will require clearing is provided in Table 2. As described in Section 3.6, 
raised blade clearing will be undertaken to minimise disturbance. No clearing is required for the camp site as it 
will be located at the existing Rafael 1 well site (Section 3.1.2). 

Table 2 Vegetation clearing required for the Activity 

Description Detail Area (ha) 

3D lines 550 km x 3.5 m wide  
550 km x 4.5 m wide 

415.5 

2D lines 47 km x 4.5 m wide 21.15  

2D turnaround points 25 m radius x 3 0.6 

Total 437.25 ha 
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3.9.2 Water Use 

Potable water use is estimated to be up to approximately 10,500 L/day (350 L/person/day). Potable water will 
be obtained from the existing water bore at the camp site, or transported to the camp site from another source. 
The abstraction of water will be undertaken in accordance with the Rights in Water and Irrigation Act 1914 as 
administered by the Department of Water and Environmental Regulation (DWER). Water will be stored in tanks 
at the camp site.  

3.9.3 Waste Storage and Disposal 

The waste likely to be generated during the Activities is: 

• Putrescible waste: component of the waste stream that is likely to become putrid (e.g. food wastes). 

• General waste: includes other consumable materials such as containers and cardboard boxes and 
includes recyclable and non-recyclable wastes.  

• Industrial waste: includes scrap metals, wooden pallets and other mixed waste that may also be a 
controlled waste under the Environmental Protection (Controlled Waste) Regulations 2004. 

• Septic waste: sewage and grey water.  

Monitoring and management of waste during the Activities will be conducted in accordance with the Company 
Waste Management Procedure (HSE-PRO-005).  

3.9.3.1 Camp Site  

At the camp site wastes will be segregated between putrescible/general, recyclables and industrial waste. 

Putrescible waste will be stored at the camp site in securely covered containers (e.g. skips or bins) to prevent 
fauna access and litter generation at the camp site. All putrescible, general and industrial waste will be regularly 
removed from the Activity area for disposal at a licensed waste disposal facility (i.e. Broome, Derby or Fitzroy 
Crossing). 

Sewage will be contained within the sewage system located at the camp site. A licensed waste disposal 
contractor may remove the sewage for disposal at a licensed facility in accordance with the Environmental 
Protection (Controlled Waste) Regulations 2004. Alternatively, sewage will be treated (via a treatment system 
or with Mega Blue tablets) and discharged to a designated vegetated area. Grey water will be discharged in the 
same way, with or without treatment.  

3.9.3.2 Seismic Survey Area 

Waste produced during seismic line delineation and data acquisition activities will be minimal and mainly 
comprise of industrial wastes such as packing materials, scrap metals, rubber, synthetic materials and other inert 
mixed industrial waste typically produced in association with machinery maintenance. Any waste produced in 
the seismic survey area will be removed and transported to the camp site for storage and disposal, as described 
above.  

3.9.4 Dangerous Goods and Refuelling  

The Company defines dangerous goods in line with the DMP Dangerous Goods Information Sheet (2009) as 
substances or articles that, because of their physical, chemical (physicochemical) or acute toxicity properties, 
present an immediate hazard to people, property or the environment.  

The primary dangerous good required to be stored, transported and used during the Activities will be diesel fuel. 
Diesel fuel will be stored at the camp site in a mobile fuel tanker, up to 30,000 L in capacity. A mobile 2,000 L 
refuelling unit will generally be used for refuelling of machinery in the field.  

The majority of refuelling will be comprised of refuelling vibroseis truck and bulldozers, and will be undertaken 
in the seismic survey area. The remaining refuelling will be comprised of light vehicles and will be undertaken at 
the camp site. Refuelling will be conducted in accordance with the Company Refuelling Procedure (HSE-PRO-
011). Refuelling will be undertaken at designated refuelling areas located: 

• Alongside a 30,000 L fuel tanker at the camp site; or  
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• In the field from a mobile 2,000 L refuelling unit. 

Refuelling at the designated refuelling areas will be undertaken over bunding or drip trays, which will collect any 
drips and small spills under the refuelling points.  

Other dangerous goods will be stored within bunded areas at the camp site workshop. Specific storage 
requirements, including segregation if applicable, will be in accordance with the relevant Safety Data Sheets 
(SDSs). Each chemical handled and stored onsite will have an SDS available onsite. 

3.10 Rehabilitation 

Rehabilitation will be undertaken as described in the following Sections to meet the objectives of the Company 
Rehabilitation Standard (HSE-STA-001), which are provided in Table 3. 

Table 3 Rehabilitation closure objectives. 

Factor Closure Objectives 

Stakeholders • Final land use acceptable for the area as determined through consultation with relevant 
Traditional Owners and pastoralists. 

Vegetation • No introduction of new species. 
• Vegetation of rehabilitated areas restored to neighboring environmental conditions.  

Landforms • Stable landforms that blend in with surrounding topography. 

Contamination • No contamination of soil, surface water or ground water. 

3.10.1    Seismic Lines 

Rehabilitation of seismic lines will be passive, that is rehabilitation will be limited to monitoring as described 
below. Levelling of any windrows of soil as described in Section 3.6 will be the extent of the rehabilitation 
operations required. The Company has demonstrated the success of this approach at numerous seismic survey 
areas, as reported in the Annual Rehabilitation Report. 

3.10.2    Camp Site 

As the camp site will be located at the existing Rafael 1 well site, it will not require rehabilitation following the 
Activity (i.e. the Company will retain the well site). 

3.10.3    Monitoring 

Monitoring of rehabilitation will be undertaken in accordance with the Company Rehabilitation Management 
Procedure (HSE-PRO-035). Indicative sentinel sites have been identified for measuring the success of 
rehabilitation of the seismic lines in Table 4. Sentinel sites will be situated at locations representative of 
vegetation communities throughout the Activity area, while being easily accessible for monitoring. The final 
locations of sentinel sites will be confirmed on-ground during inaugural rehabilitation monitoring and provided 
to the DMIRS in the Company’s Annual Rehabilitation Report. 

Table 4 Location of indicative sentinel sites 

Indicative Sentinel Site Coordinates Vegetation Association 

RASS01 556,191 m E; 8,005,062 m S 7001 

RASS02 559,774 m E; 8,002,286 m S 7001 

RASS03 564,182 m E; 8,001,509 m S 7001 

RASS04 560,740 m E; 7,999,174 m S 7001 

RASS05 564,272 m E; 7,994,628 m S 7001 
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At each impact and reference sentinel site, a belt transect approximately 4.5 m x 50 m (225 m2) will be walked 
with information at each site recorded in accordance with the Company Rehabilitation Management Procedure 
(HSE-PRO-035). This includes completing the Rehabilitation Surveillance Monitoring Field Sheet (HSE-FRM-010) 
and taking representative photographs at each site. Physical markers will not be used, as these would likely be 
damaged or moved by cattle and left in situ if an area becomes inaccessible (e.g. the seismic line overgrows).  

The Company selects the location of belt transects based on the vegetation associations present across the 
seismic survey area. As shown in Figure 9, the Rafael 3D seismic survey is restricted to a single vegetation 
association. Recent analysis of the Company’s rehabilitation data (described below) has shown consistent trends 
across seismic survey areas, and therefore vegetation associations. Further, the number of rehabilitation 
sentinel sites is limited by the accessibility of the Activity area. This is due to the fact that the Company avoids 
driving on the recovering seismic lines to monitor rehabilitation (as this would disturb the rehabilitation). 
Sentinel sites are therefore limited to areas accessible by existing tracks. 

In accordance with the Rehabilitation Management Procedure (HSE-PRO-035), monitoring will be undertaken at 
the sentinel sites: 

• Within four years and then at least every four years, however typically within one year or one set 
season following completion of the Activity. 

• As early in the dry-season (May – October) as reasonably practicable (typically May). 

• By a suitably qualified contractor, under the guidance of the Company. 

• Using surveillance monitoring which will include assessment of the following: 

o Vegetation: classification of vegetation types and estimation of vegetation cover;  

o Erosion: type and severity of any erosion present;  

o Disturbance: determine disturbance that may be impacting on rehabilitation (e.g. fire, cattle). 

• A summary of the rehabilitation monitoring will be provided to DMIRS in the Company’s Annual 
Rehabilitation Report. 

The results of rehabilitation monitoring will be analysed against the completion criteria in the Company 
Rehabilitation Standard (HSE-STA-001), which are provided in Table 5. The objective of rehabilitation is to return 
the seismic lines to the surrounding land use (pastoral grazing). Rehabilitation monitoring will continue until the 
completion criteria (Table 5) have been met. 

Table 5 Rehabilitation closure objectives and completion criteria. 

Factor Closure Objective Completion Criteria 

Stakeholders • Final land use acceptable for the 

area as determined through 

consultation with relevant 

Traditional Owners and 

pastoralists. 

• Rehabilitation activities meet stakeholder expectations 

and comply with regulatory requirements and/or industry 

best practices. 

Vegetation & 

Flora 
• No introduction of new weed 

species. 

• Vegetation of rehabilitated areas 

restored to neighbouring 

environmental conditions. 

• Native species richness and vegetation cover of impacted 

areas within 30% of reference areas. 

• Weed coverage of impacted areas is equal to or less than 

reference areas. 

• No establishment of additional aggressive weed species. 

Landforms • Stable landforms that blend in 

with/match surrounding 

topography. 

• No water ponding in areas attributable to the Activity. 

• No soil erosion or sedimentation due to the Activity. 

Fauna • Habitat is suitable for local fauna 

species. 

• As per Vegetation & Flora Completion Criteria above. 
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Contamination • No contamination of soil, surface 

water or ground water. 

• Potential for adverse environmental impact is minimised, 

including but not limited to contamination of soil, surface 

water or ground water. 

*30% allowance for natural variability in vegetation cover and diversity, based on Company experience. 

Analysis of the Company’s rehabilitation data is presented in the Rehabilitation Management Procedure (HSE-
PRO-035). The analysis demonstrates that while there is variability, there is a clear trend of increased vegetation 
cover on seismic lines over time. The completion criteria for vegetation cover can be met within two to three 
years, but in some cases can take up to seven. Species richness tends to recover more rapidly, with many surveys 
reaching this completion criteria within one year. Based on the predicted trends in vegetation recovery, the 
Company has defined thresholds for intervention during the rehabilitation process, as required. These are 
defined in the Rehabilitation Management Procedure (HSE-PRO-035). 
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4 Existing Environment  

Various vegetation, flora and fauna surveys have been undertaken in the vicinity of the Activity area as listed 
below. The locations of the survey sites are shown in Figure 9 and the results of the surveys are summarised in 
the following sections. The surveys relevant to the Activity are: 

• Astron Environmental Services (2013): Frome Rocks Level 1 Flora and Fauna Survey, June 2013. 

• Astron Environmental Services (2014): Rafael and Manguel Creek Level 1 Vegetation, Flora and 
Fauna Survey, March 2014. 

• Biota Environmental Sciences (2014): Rafael and Victory Level 1 Vegetation, Flora and Fauna 
Assessment, July 2014. 

• MWH (2015): Moulamen Level 1 Vegetation, Flora and Fauna Survey, January 2015.  

• Strategen Environmental (2017): Reconnaissance Flora and Fauna Survey: Proposed Ungani 4 and 
Rafael 1 Well Sites, August 2017. 

• Eco Logical Australia (2018): Rafael 3D Flora and Fauna Survey, August 2018. 

• 360 Environmental (2019): Rafael 3D and 2D Areas – Flora and Fauna Survey, November 2019. 

The survey reports from the two most recent surveys are provided as Appendix C. The prior reports were used 
to inform the desktop component of the two recent surveys. 
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Figure 9 Location of flora and fauna survey sites and vegetation associations in the vicinity of the Activity area 
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4.1 Physical Environment 

4.1.1 Climate 

The climate of the Activity area has distinct wet and dry seasons. The wet season generally occurs between 
December and March in which approximately 85% of the annual rainfall occurs. During this period rainfall events 
exceeding 150 mm in 24 hours have been recorded. From April to November a pronounced dry season occurs 
with on average a total of 20 mm of rain. The average monthly maximum and minimum temperatures, and 
average monthly rainfall, recorded at Derby Aero the closest meteorological station to the Activity area are 
shown in Figure 10. 

  

Figure 10 Monthly maximum and minimum temperatures and average monthly rainfall recorded at Derby Aero 1961-
1990 (DoW, 2010) 

4.1.2 Air Quality & Noise 

The Activity is located within a sparsely populated region of the Kimberley, with limited settlement, transport or 
communications infrastructure. It is expected that the remoteness of the Activity area would indicate air quality 
and noise characteristics that are highly unlikely to be impacted by anthropogenic activity, with the exception 
of occasional vehicle movements along Frome Rocks Road. 

4.1.3 Geology and Soil 

The Activity area is located in the Dampierland region as described by Beard (1990). Details on the geology, 
topography and soils of this region are provided in Table 6. 
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Table 6 Geology, topography and soils of the Activity area 

Region Geology Topography and Soils 

Dampierland Quaternary sandplain overlying Jurassic 
sandstones; Quaternary marine deposits on 
coastal plains; and Devonian reef limestone and 
extensive alluvial river plains. 

Extensive riverine plains with grey and brown 
cracking clays; extensive sandplains on red 
earthy sands, low uplands of sandstone and 
limestone with shallow stony soils. 

The soils and topography recorded during the on-ground surveys were consistent with the Dampierland 
description (Appendix C). 

4.1.4 Landforms 

The majority of the Activity area is classified as sandplain or remnant dunes, with occasional clayplains as shown 
in Figure 4 (Appendix C). The area is representative of the Camelgooda land system (Appendix C), which covers 
approximately 17,800 km2 of the Kimberley (Schoknecht and Payne 2011). The dune crests are generally around 
500 m apart (Figure 2), with relief up to 12 m and slope up to 20% (Schoknecht and Payne 2011). The dune 
systems are stable, with minor susceptibility to erosion following fire, but rapid stabilisation after rain 
(Schoknecht and Payne 2011). 

Approximately 1 km to the north-west of the Activity area are floodplains and drainage areas associated with 
Manguel Creek, however the Activity does not encroach on these areas. 

 

  
Sandplain 

  
Floodplain Clayplain 



Rafael Seismic Survey Environment Plan 

July 14, 2022 23 Revision 4A 

  
Remnant dune Drainage area 

Figure 11 Landforms recorded in the vicinity of the Activity area 

4.1.5 Surface Water 

The surface water feature to the Activity area is an area subject to inundation during the wet season around 
900 m west of the 3D area. There are numerous similar areas to the west of the Activity area, associated with 
Manguel Creek (Figure 12).  

The Activity area lies within the Fitzroy River Catchment. The Fitzroy River is the largest water course in the 
vicinity of the Activity area. The Activity area is located 11 km from the Fitzroy River. 

4.1.6 Groundwater 

An aquifer is typically defined as a geological formation that stores and transmits a useable quantity of water. In 
the context of the Canning Basin and in relation to the Activity, this definition can be modified to include 
‘...usable quantity and quality of water’. 

The Canning ground water management unit has total sustainable yield of >827,000 ML/year (ANRA, 2010). The 
major groundwater abstractions in the northern part of the Canning Basin, in terms of quantity, are the Water 
Corporation drinking water supplies at Broome and Derby located approx. 120 km to the west and 74 km to the 
north of the Activity area, respectively. The Derby bore field takes water from the confined Erskine Sandstone 
aquifer and the Broome town water supply is taken from the Broome Sandstone aquifer. The nearest public 
water source area to the Activity area is the Camballin Water Reserve, approx. 53 km east. 

The surface potable aquifer in the Activity area is the Wallal Sandstone. This aquifer is present at or near the 
surface in the Activity area. The groundwater bore at the Rafael 1 well site accesses this aquifer at approximately 
70 m BGL. The standing water level in this bore has been recorded at approximately 40 m.  
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Figure 12 Drainage and waterbodies in the vicinity of the Activity area 
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4.2 Biological Environment 

4.2.1 Vegetation 

The Activity area is located in the Pindanland Subregion of the Dampierland Region (Shepherd et al. 2002). No 
Threatened Ecological Communities (TECs) or Priority Ecological Communities (PECs) occur within the Activity 
area (Appendix C). The on-ground surveys confirmed that vegetation associations present within the Activity 
area were both locally and regionally widespread and consistent with vegetation mapped by Beard (1979).  

The Activity area is located entirely within vegetation association 7001 (Figure 9), which is characterised by 
Shrublands, pindan; Acacia eriopoda and pindan wattle (Acacia tumida) shrubland with scattered low Eucalyptus 
grandifolia and Eucalyptus setosa over ribbon (Chrysopogon spp.) and Triodia bitextura. 

4.2.1.1    Vegetation Condition 

Vegetation within the Activity area ranges between Degraded and Excellent based on the Company’s Guidance 
Document: Flora and Fauna Surveys (HSE-GDL-001). The majority of the Activity area was considered to be in 
Very Good condition with intact, undisturbed vegetation community composition. Disturbance was 
predominantly from recent fire events (1 – 5 years) and Moderate to Heavy impact from cattle tracks and 
grazing. 

4.2.2 Flora 

Two conservation significant species have been identified during the on-ground surveys within the Activity area. 
These were both Priority species, with no threatened species recorded. The conservation significant flora species 
recorded during the on-ground surveys within the Activity area are provided in Table 7. 

Table 7 Conservation significant flora species recorded in the Activity area 

Survey Species Site Abundance 

Biota 2014 Bonamia oblongifolia (P3) R01 1 

360 Env. 2019 Seringia katatona (P3) 08, 12 >50 

Further, the below conservation significant flora are considered as having the potential to occur in the Activity 
area (Table 8). These species were identified during the desktop component of the Eco Logical (2018) survey, 
which was also used in the 360 Environmental (2019) survey. No threatened species are considered to have the 
potential to occur in the Activity area. 

Table 8 Conservation significant flora species with potential to occur in the Activity area 

Survey Species 

Eco Logical 2018, 360 
Env. 2019 

Goodenia byrnesii (P3)  

Goodenia sepalosa var. glandulosa (P3) 

Indigofera ammobia (P3) 

Polymeria distigma (P3) 

Rothia indica subsp. australis (P3) 

Seringia katatona (P3) 

4.2.2.1    Introduced Flora 

One introduced flora species has been identified in the Activity area (Table 9). This species is not a declared pest 
under the Biosecurity and Agriculture Management Act 2007. This species was recorded adjacent to the existing 
Frome Rocks Road. 
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Table 9 Introduced flora species recorded in the Activity area 

Survey Species Site 

Eco Logical 2018 Stylosanthes hamata (Verano stylo) ELA14 

4.2.3 Fauna 

Four conservation significant fauna species have been recorded in the Activity area during the on-ground surveys 
(Table 10). 

Table 10 Conservation significant fauna species recorded in the Activity area 

Survey Species Site Known Distribution Habitat Preferences 

Astron (2013, 2014), 
MWH (2015), 
Strategen (2017) 

Rainbow bee-eater 
(Merops ornatus) 
(MI) 

Various Distributed across much 
of mainland Australia. 

Occupies open forests and 
woodlands, shrublands, and 
various cleared or semi-
cleared habitats, including 
farmland and areas of 
human habitation. 

Astron (2013, 2014), 
MWH (2015) 

Australian bustard 
(Ardeotis australis) 
(P4) 

Various Distributed across a wide 
area of the Australian 
continent. 

Habitat favoured is open 
grasslands, with some trees, 
spinifex plains and low 
shrublands. 

Strategen (2017) 
 

Spectacled hare-
wallaby 
(Lagorchestes 
conspicillatus) (P4) 

Rafael 1 
(potential 
scat)  

Found across northern 
Australia. 

Associated with tropical 
tussock or spinifex habitats. 

Note that the greater bilby (Macrotis lagotis) has previously been recorded in the vicinity of the Activity area 
(Astron, 2013). The species occupies a variety of inland habitats including Mitchell Grass and stony downs 
country of cracking clays, desert sandplains and dune fields sometimes containing laterite, with hummock 
grassland and massive red earths with Acacia shrubland. It is therefore considered to have the potential to occur 
in the area. However, no signs of bilbies were recorded during the most recent (Eco Logical, 2018; 360 
Environmental, 2019) surveys.  

Conservation significant species that have been identified as potentially occurring within the Activity area based 
on desktop surveys of known distribution and habitat preferences are listed in Table 11. 

Table 11 Conservation significant fauna species with potential to occur in the Activity area 

Species Known Distribution Habitat Preferences 

Gouldian finch (Erythrura 
gouldiae) (P4) 

Sparsely distributed across northern 
Australia between the Kimberley and 
north-central Queensland. 

It occupies open, grassy Eucalyptus 
woodlands where it forages on native 
grasses, particularly Sorghum sp. 

Grey falcon (Falco 
hypoleucos) (VU) 

An Australian endemic usually confined to 
the arid inland. 

It occupies open plains with treed 
watercourses in arid inland. 

Night parrot (Pezoporus 
occidentalis) (CE) 

An Australian endemic usually confined to 
the arid inland. 

The species appears to have an 
association with spinifex or samphire 
bushes on margins of salt lakes. 

Oriental pratincole (Glareola 
maldivarum) (MI) 

Widespread in northern areas, especially 
along the coasts of the Pilbara Region and 
the Kimberley Division in Western 
Australia. 

The species sometimes occurs around 
bushfires, as well as open plains, open 
areas around tidal flats, beaches and 
wetlands. 
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Species Known Distribution Habitat Preferences 

Peregrine falcon (Falco 
peregrinus) (OS) 

Found across Australia but is not common 
anywhere. 

It can occur in most environments with 
suitable nest sites. Cliff faces are 
preferred, however the species 
commonly uses stick nests built by other 
species and can nest on buildings. 

Princess parrot (Polytelis 
alexandrae) (P4) 

Confined to arid regions of Western 
Australia, the Northern Territory, and 
South Australia 

It occurs in spinifex with Eucalyptus, 
Acacia, desert oak and Hakea, often a 
long distance from freshwater. 

Eastern great egret (Ardea 
modesta) (S3) 

Widespread in Australia, occurring in all 
states/territories. 

Reported in a wide range of wetland 
habitats. 

Glossy ibis (Plegadis 
falcinellus) (S3) 

Generally located east of the Kimberley in 
Western Australia and Eyre Peninsula in 
South Australia. 

The largest contiguous areas of prime 
habitat are inland and northern 
floodplains. 

4.2.3.1    Introduced Fauna 

Signs of introduced fauna species (cat, cattle, camel, dog and pig) have been identified during the various on-
ground surveys.  

4.2.4 Environmentally Sensitive Areas 

Environmentally Sensitive Areas (ESAs) are areas protected under the Environmental Protection (Clearing of 
Native Vegetation) Regulations 2004. ESAs include: 

• World Heritage properties; 

• Areas registered on the Register of National Estate due to their natural values; 

• Defined wetlands and the area 50 m surrounding defined wetlands; 

• Areas covered by vegetation within 50 m of Declared Rare Flora; 

• TECs; 

• Bush Forever sites; 

• Areas attributed to: 

o The Environmental Protection (Gnangara Mound Crown Land) Policy 1992; 

o The Environmental Protection (Western Swamp Tortoise Habitat) Policy 2002; 

o The Environmental Protection (Swan Coastal Plain Lakes) Policy 1992; 

o The Environmental Protection (South West Agricultural Zone Wetlands) Policy 1998; 

o The Environmental Protection (Swan and Canning Rivers) Policy 1997. 

Many ESAs are also attributed to Schedule 1 areas listed under the Environmental Protection (Clearing of Native 
Vegetation) Regulations 2004. Other lands of potential conservation value are listed as Red Book areas. These 
are areas that have been recommended as conservation reserves by the Environmental Protection Authority. 
ESAs and Red Book areas located in the vicinity of the Activity area are set out in Figure 13. The nearest ESA to 
the Activity area is the West Kimberley National Heritage Area, approximately 10 km to the northeast. 

The Activity area has a low potential for groundwater dependent ecosystems, and is described as “extensive 
dune fields, pindan and other low woodlands” (BoM 2017). An area with moderate potential for groundwater 
dependent ecosystems is located approximately 10 km north of the Activity area, associated with the Fitzroy 
River: “active flood-plains with broad levee zones and moderately extensive back plains of cracking clays with 
grasslands and grassy woodlands” (BoM 2017). 
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Figure 13 Environmentally sensitive areas in the vicinity of the Activity area 
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4.3 Social Environment 

The Kimberley region is relatively undeveloped, comprising small coastal settlements that are economically 
dependent on fishing, agriculture, tourism, mining along with oil and natural gas production. The three main 
population centres are Broome, Derby and Fitzroy Crossing although over 1,200 Aboriginal people live in 
communities and outstations throughout the Kimberley. The nearest Aboriginal Community is Balginjirr, roughly 
17 km to the northeast of the Activity area. 

The Activity is located within a sparsely populated region with limited settlement, transport or communications 
infrastructure. Land use is dominated by open range pasture grazing of beef stock. The townships of Derby to 
the northeast and Broome to the west are the largest population centres in the vicinity of the Activity area. The 
nearest Homestead is Yakka Munga pastoral station homestead, located approximately 12 km to the northwest 
of the Activity area. The Activity area is located within the Yakka Munga, Luluigui and Dampier Downs pastoral 
leases. There are no other petroleum activities (excluding the Rafael 1 wellsite, which has been constructed but 
the well has not been drilled) that occur within the vicinity of the Activity area. 

4.4 Cultural Environment 

The Activity area is located within the Nyikina Mangala native title determination. 

The Activity will be confined to the heritage cleared tracks. In addition, a search of the Aboriginal heritage sites 
and other heritage places register (Aboriginal Heritage Inquiry System accessed in August 2019) maintained by 
the Department of Planning, Lands and Heritage showed no registered Aboriginal sites or other heritage places 
at or near to the Activity area. The nearest listed heritage site is approximately 8 km north of the Activity area. 
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5 Environmental Risk Assessment 

This section describes the environmental risk assessment (ERA) for potential impacts to the environment 
attributable to the Activity. The purpose of the environmental risk assessment is to identify all planned and 
potential interactions between the Activities and the environment that represent a source of risk with the 
potential to impact on environment values in the Activity area. 

5.1 Environmental Values 

Environmental values are those qualities of the environment that make it suitable to support particular 
ecosystems and human uses. The environmental values identified for the Activity area are: 

• Surface and Groundwater Systems; 

• Terrestrial Ecosystems; 

• Landforms; 

• Amenity; and 

• Heritage. 

5.2 Activity Timeframes and Environmental Considerations  

The Activity will be undertaken in the 2022 dry season, for around 10 weeks in total (Section 3.4).  Driving will 
be restricted to daylight hours in accordance with the Company Travel Management Procedure (HSE-PRO-002). 
The environmental considerations relevant to the activity timing are outlined in Table 12 below.  

Table 12 Environmental considerations relevant to the Activity  

Activity Description Environmental Considerations 

Timeframe 2022 dry season 

Migratory shorebirds typically arrive in the Roebuck Plains area 
between August and November and migrate north from March. The 
Activity area is located approximately 120 km east of the RAMSAR 
wetlands and will not impact migratory shorebirds or their habitat.  
Cattle mustering occurs on local pastoral stations between March and 
November. The Activity is restricted to the Activity area and the 
Company will consult with local pastoralists to minimise disruption to 
pastoral activities. 

Duration Ten weeks 

Cumulative impacts of waste generation, water use, dust emissions and 
noise impacts to sensitive receptors have been considered as part of 
the assessment.  

The Company does not consider the duration of the Activity will impact 
on the environmental value of the region based on the following:  

• the remote location of the facility and distance from residences and 
sensitive receptors;  

• water use will be within allocated limits licenced by the DWER under 
the RIWI Act 1914; and  

• waste generated by the Activity will be managed in accordance with 
the Environmental Protection (Controlled Waste) Regulations 2014. 

Hours of Operation 12-hour operations 

The Activity will be limited to daylight hours and there will be no travel 
outside of daylight hours, in accordance with the Travel Management 
Procedure (HSE-PRO-002).  
The bilby (Macrotis lagotis) has been recorded in the vicinity of the 
Activity area and is strictly nocturnal. Undertaking the Activity in 
daylight hours only minimises the potential impacts to bilbies. 
The Activity area is located approx. 12 km from the nearest residence. 
There will be no impact on the amenity (e.g. noise and light impacts) of 
other users associated with the Activity. 
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5.3 Environmental Performance Objectives 

To ensure that the environmental values of the Activity area and surrounds are protected during the Activity, 
the Company has set key environmental performance objectives for each of the environmental values. The 
environmental values and associated performance objectives to be implemented during the Activity to protect 
these values are listed in Table 13. 

Table 13 Environmental values and related environmental performance objectives  

Environmental Value Environmental Considerations 

Surface and Groundwater 
Systems 

No contamination of surface and groundwater due to the Activity.  
No significant alteration of surface and ground water hydrology. 

Terrestrial Ecosystems 

No increase in weed abundance or diversity locally attributable to the Activity. 
No significant loss of conservation significant ecological communities, flora, fauna or 
fauna habitat due to the Activity. 
All waste streams identified and disposed in conformance with regulatory requirements. 
No bushfires due to the Activity. 

Landforms 
No soil erosion or sedimentation due to the Activity. 
No contamination of soil due to the Activity. 

Amenity 
No disturbance, including nuisance to adjacent landholders or other stakeholders, due to 
the Activities.  
No significant reduction in air quality outside of the Activity area. 

Heritage No disturbance of cultural heritage site/s or object/s. 

5.4 Environmental Risk Assessment Methodology 

The ERA was undertaken for all aspects of the Activity in accordance with the procedures outlined in the 
Australian and New Zealand Standard AS/NZS ISO 31000:2009 (Risk Management). The ERA process is 
summarised in Table 14.  

Table 14 Summary of the environmental risk assessment process 

Stage Description 

Description of the Activity A description of the Activity has been provided in Section 3 (Description of the Activity). 

Description of the 
receiving environment 

A description of the environment in the Activity area has been provided in Section 4 
(Existing Environment). In relation to the receiving environment the following were also 
identified and described: 

• Identification of environmental values for the Activity area provided in Section 5.1 
(Environmental Values).  

• Environmental considerations relevant to the timing of the Activity are provided in 
Section 5.2 (Activity Timeframes and Environmental Considerations). 

• Definition of environmental performance objectives in relation to the environmental 
values provided in Section 5.3 (Performance Objectives). 

Environmental Risk 
Assessment 

An ERA (this Section) has been undertaken for the Activity consisting of the following: 

• Risk Identification: Sources of risk associated with routine and non-routine aspects of 
the Activity that have a reasonable potential to occur. 

• Risk Treatment: Mitigation and management measures to reduce potential 
environmental impacts and associated risk levels of the Activity to ALARP. 

• Risk Analysis: Qualitative analysis was undertaken to examine the environmental 
consequence of each potential risk arising from the Activity following the 
implementation of the mitigation and management measures. 

The ERA was undertaken in November/December 2019 by: 
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Stage Description 

• Bryce McLaren (Environment Lead); and 

• Kris Waddington (Chief Operating Officer). 

The ERA was reviewed in January 2020 by: 

• Bryce McLaren (Environment Lead); and 

• Tom Nottage (HSE Officer). 

The ERA was reviewed in January 2022 by: 

• Bryce McLaren (HSE Manager); 

• Alistair Winrow (Operations & HSE Officer); and 

• Hannah Sellman (HSE Officer). 

Implementation 

The Implementation Strategy (Section Error! Reference source not found.) has been d
eveloped for the Activity including monitoring, auditing and reporting processes to 
review mitigation and management measures to ensure continuous improvement in 
environmental performance. 

Communication and 
consultation 

The Company has communicated and consulted with key stakeholders regarding the 
Activity and will continue to do so on an on-going basis (Section 6.6). 

5.4.1 Risk Identification 

To identify the potential environmental risks of the Activity, a multidisciplinary team of Company personnel with 
different perspectives and knowledge of the Activities and Activity area was consulted – the Environmental Risk 
Assessment Team (ERA Team). The ERA Team first identified the risk events that have the potential to impact 
on environmental values of the Activity area. Then the sources of risk associated with the Activity, both for 
planned operations (routine and non-routine) and unplanned accidents/incidents that have a reasonable 
potential to occur were identified. In addition, literature reviews, including previous Environment Plans and 
Bridging Documents for similar activities, which included specialist advice from independent experts, the DMIRS 
and other regulatory agencies, were undertaken by the Company to ensure all potential risk sources of the 
Activity were identified.  

After identifying the risk event and risk source, the potential impact on environment values of the Activity area 
was determined through input from the ERA Team, specialist advice and literature reviews. The risk event, 
potential impact and risk source associated with the Activity are set out in Section 5.5. 

5.4.2 Identification of Mitigation and Management Measures 

For each risk, the ERA Team identified mitigation and management measures that will reduce the severity or 
likelihood of the potential environmental impact. During this process, the ERA Team determined which 
measures would result in a worthwhile benefit, that is the cost or effort in implementing the control is not grossly 
disproportionate to the reduction in risk gained. The inclusion or exclusion of these controls was then used to 
determine whether the risk was ALARP.   

5.4.3 Evaluation of Risks 

After identifying the potential environmental risks of the Activity, an evaluation of the risks was undertaken. The 
Company’s risk matrix (Appendix D) was used to rate the consequence and likelihood of the occurrence of the 
risks, both during planned operations (routine and non-routine) and unplanned accidents/incidents for each 
phase of the Activities. This evaluation of potential environmental risks was determined through consultation 
with the ERA Team, specialist advice and literature reviews. 

In accordance with the Guideline for the Development of Petroleum and Geothermal Environment Plans in 
Western Australia published by the Western Australian Department of Mines and Petroleum (DMP) in 
September 2016, the likelihood and consequences of each risk event occurring was evaluated assuming that the 
mitigation and management measures identified were applied. The likelihood of the potential environmental 
risk occurring was determined through Company and industry experience and rated from A, being rare and likely 
to only occur in exceptional circumstances, to E, being certain and expected to occur in most circumstances. The 



Rafael Seismic Survey Environment Plan 

July 14, 2022 33 Revision 4A 

consequences of the potential environmental risk were also determined through Company and industry 
experience and rated from 1, being minor, to 5, being catastrophic, as defined in the Company’s risk matrix. 

The risk rating levels are set out in Table 15 below. 

Table 15 Risk rating level 

Category Description 

Low Risks that are of an acceptable level and likely as low as reasonably practicable (ALARP). 

Medium Likely to be of an acceptable level and ALARP. 

High Potentially exceeding risk acceptance threshold. 

Extreme 
Risks that significantly exceed the risk acceptance threshold. Requires urgent and 
immediate attention to eliminate risk. 
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5.5 Risk Assessment Results 

The following tables provide the risk assessment results, along with the relevant performance standards and 
measurement criteria that will be used to monitor environmental performance. 

1. Environmental Value: Terrestrial Ecosystems 

Risk Event 1.1. Introduction / spread of weed species. 

Risk Source Poor implementation of weed management controls, uncontrolled vehicle or personnel access. 

Inherent Risk C L RR 

Potential 

Impact 

Invasive weed species competing with native flora or altering native fauna habitat. 
4 D H 

Mitigation Measures 

• Contractor vehicles (including earthmoving machinery) inspected and cleaned prior to arrival at Activity area. 

o All equipment arrives onsite cleaned down and with a current weed and seed certification. As the vehicles arrive 

clean and will be restricted to the Activity area (which consists of a single vegetation association), there is no 

requirement for hygiene stations. This is done internally by Contractor personnel, who are accredited.  

• Contractor vehicles inspected daily and cleaned as necessary to remove plant material from critical areas (e.g. radiator). 

o If clean downs are required, a tarp is placed on the ground along with a containment bucket for holding all plant 

matter. This is disposed of at the nearest waste facility. 

• Vehicles and personnel restricted to Activity area (i.e. seismic lines and camp). 

• Only one weed species was identified during the on-ground surveys of the Activity area (S. hamata). This species is not 

a declared pest and is common throughout the region. 

• Ongoing monitoring for weed presence as part of rehabilitation monitoring (Section 3.10.3). 

Residual Risk C L RR 

Potential 

Impact 

Invasive weed species competing with native flora or altering native fauna habitat. 
3 B M 

Demonstration of ALARP 

Given that all contractor vehicles will arrive with weed and seed certification, and be restricted to the Activity area during 

the Activity, there is negligible potential for introduction of additional weed species to the area. Spread of weed species 

already within the Activity area will be minimised via periodic cleaning of vehicles during the Activity. Rehabilitation 

monitoring following the Activity will ensure there is no establishment of additional weed species in the area due to the 

Activity. All identified mitigation measures will be implemented, and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No introduction of new species or further spread of existing introduced flora species due to the Activity. 

Standards Measurement Criteria 

Contractor vehicles (including earthmoving machinery) 

inspected and cleaned prior to arrival at Activity area. 

Biosecurity Checklist (HSE-FRM-007) shows all vehicles 

inspected and cleaned prior to arrival at the Activity area. 

Personnel and vehicle access restricted to Activity areas. No vehicle or personnel access outside of the Activity area, 

confirmed by weekly inspections. 

Monitoring of weed presence as part of ongoing 

rehabilitation monitoring following completion of the 

Activity. 

Records show any weed species present during 

rehabilitation monitoring are recorded. 

 

  



Rafael Seismic Survey Environment Plan 

July 14, 2022 35 Revision 4A 

Risk Event 1.2. Disturbance of native flora species. 

Risk Source Planned clearing of vegetation, uncontrolled vehicle or personnel access. 

Inherent Risk C L RR 

Potential 

Impact 

Loss of native flora species. 
4 C H 

Loss of native fauna habitat. 

Mitigation Measures 

• Clearing of vegetation will be limited to 443.1 ha (Table 2), the minimum required to effectively undertake the Activity. 

• Clearing will be done via raised blade scraping (Section 3.6), minimising disturbance of root stock and seed bank. 

• The Activity area is located entirely within vegetation association 7001, which is widespread locally and regionally. The 

on-ground survey recorded vegetation consistent with the 7001 association. 

• No threatened flora species were recorded during the on-ground surveys, with only two priority species recorded. 

• Company experience has shown rapid rehabilitation of seismic lines in the region. 

• Vehicle and personnel access will be limited to the Activity area.  

• Ongoing monitoring for revegetation as part of rehabilitation monitoring (Section 3.10.3). 

Residual Risk C L RR 

Potential 

Impact 

Loss of native flora species. 
2 B L 

Loss of native fauna habitat. 

Demonstration of ALARP 

Clearing of vegetation for vehicle access is required to undertake the Activity, and the area of clearing is limited to the 

minimum required to effectively undertake the Activity. In relation to vegetation present, vegetation association occupies 

over 400,000 ha in the region (360 Environmental, 2019); the clearing proposed equates to less an 1% of this area. Further, 

the method of clearing used results in rapid regrowth, with company experience showing rehabilitation of seismic lines 

within around three years (i.e. the clearing is temporary). 

Given the above and the fact that all mitigation or management measures identified to reduce clearing will be 

implemented, the risk is considered to be ALARP. 

Measurement of Environmental Performance 

Objective No loss of a local population of conservation significant flora due to the Activity. 

Standards Measurement Criteria 

Clearing of vegetation limited to 443.1 ha. Contractor line clearing reports show vegetation clearing 

limited to 443.1 ha. 

Raised blade scraping used to clear vegetation. Contractor line clearing reports show vegetation clearing 

undertaken by raised blade scraping only. 

Personnel and vehicle access restricted to Activity areas. No vehicle or personnel access outside of the Activity area, 

confirmed by weekly inspections. 

Monitoring of vegetation cover and diversity as part of 

ongoing rehabilitation monitoring following completion of 

the Activity. 

Records show vegetation cover and diversity are recorded 

during rehabilitation monitoring. 
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Risk Event 1.3. Disturbance of conservation significant native fauna species. 

Risk Source Clearing, operational noise, attraction through food or water sources, vehicle movements. 

Inherent Risk C L RR 

Potential 

Impact 

Death or injury of conservation significant fauna species. 
4 C H 

Mitigation Measures 

• Vehicle and personnel access will be limited to the Activity areas.  

• The only conservation significant fauna species identified within the Activity area are highly mobile bird species, with 

the exception of the priority spectacled hare-wallaby, which was potentially recorded at the Rafael 1 well site location. 

• No bilbies were recorded in the Activity area during the on-ground surveys. However, they are considered to have the 

potential to occur due to previous records in the area. 

• Traditional Owner monitors will be present during line delineation to identify any bilby burrows present. 

• If bilby burrows are identified, measures will be implemented in accordance with the Canning Basin Bilby Management 

Plan for Petroleum Activities (HSE-PLN-021) including: 

o Area scouted for additional burrows (approx. 1 km). 

o No clearing will be undertaken within 20 m of any identified burrows. 

o Geophones hand-carried through the area if required. 

o Speed limits reduced to 40 km/h in areas where bilbies have been recorded. 

• If fauna is required to be removed and/or relocated from the Activity area: 

o A local wildlife agency will be contacted (e.g. Native Animal Rescue Broome) to handle the fauna and will be suitably 

trained to handle the fauna type e.g. snake handling certification. 

o Fauna to be relocated to a suitable habitat away from the Activity. 

o Untrained personnel will not handle fauna. 

• In accordance with the Travel Management Procedure (HSE-PRO-002):  

o Vehicles driving on station roads will be limited to 80 km/h.  

o Vehicles driving on access tracks will be limited to 60 km/h. 

o Driving to conditions. 

o No driving at night except in an emergency. 

• Vehicles travelling on seismic lines will be limited to 40 km/h. 

• Operations restricted to daylight hours. 

• Camp lighting faces inwards to minimise light spill. 

• Well maintained vehicles and machinery. 

• Waste will be managed in accordance with Waste Management Procedure (HSE-PRO-005). 

Residual Risk C L RR 

Potential 

Impact 

Death or injury of conservation significant fauna species. 
3 B M 

Demonstration of ALARP 

Given that the Activity will be undertaken in daylight hours only, and with restricted speed limits, impacts on fauna are 

highly unlikely. The on-ground flora and fauna surveys have not identified any populations of bilbies present in the Activity 

area. However, if any are identified during line delineation, the Canning Basin Bilby Management Plan for Petroleum 

Activities (HSE-PLN-021) will be implemented to ensure risks to this species remain ALARP. Given the above and the fact 

that clearing for the Activity has been minimised (see Risk Event 1.2), all management measures identified to further 

reduce the risk to native fauna will be implemented and as such, the risk is considered ALARP. 

Measurement of Environmental Performance 

Objective No loss of a local population of conservation significant fauna due to the Activity. 

Standards Measurement Criteria 

No disturbance of bilby burrows during the Activity. Engagement of Traditional Owner monitors during 

delineation to monitor for bilby burrows as evidenced by 

records of personnel at site. 

If bilby burrow identified, area scouted for additional 

burrows (approx. 1 km) as recorded in daily activity reports. 

No incidents of disturbance to bilby burrows recorded in 

the incident database. 

No delineation undertaken within 20 m of identified 

burrows. 

Records show delineation operations avoid of any bilby 

burrow locations (once identified) by at least 20 m. 
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Vehicles travel in accordance with the speed limits outlined 

in the Travel Management Procedure (HSE-PRO-002). 

 

No incidents of vehicles speeding during the Activity 

recorded in the incident database. 

No incidents of vehicles impacting conservation significant 

fauna during the Activity recorded in the incident database. 

Operations restricted to daylight hours only. Records show daylight operations only. 

Only suitably trained personnel will handle fauna, as 

required. 

No incidents of untrained personnel handling fauna during 

the Activity recorded in the incident database. 
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Risk Event 1.4. Increase in livestock and/or feral fauna in the Activity area. 

Risk Source Attraction of fauna to the camp site through food (i.e. food scraps) or water sources. 

Inherent Risk C L RR 

Potential 

Impact 

Increased predation on native fauna. 
2 D M 

Increased competition for food with native fauna. 

Mitigation Measures 

• Waste will be managed in accordance with Waste Management Procedure (HSE-PRO-005) including: 

o All solid waste contained (e.g. in bins/skips). 

o Treated sewage and grey water will be piped to a designated area, which will be fenced if fauna attraction occurs, 

or removed by a licenced waste contractor.  

o Putrescible waste will be stored in covered skips/bins. 

• Consultation with relevant pastoralists regarding livestock management. 

Residual Risk C L RR 

Potential 

Impact 

Increased predation on native fauna. 
2 B L 

Increased competition for food with native fauna. 

Demonstration of ALARP 

Given that all solid/putrescible waste will be contained and stored in covered skips/bins, it is expected that the likelihood 

of attracting feral fauna to the Activity area will be minimised. The seismic survey camp will also be contained to a pre-

existing, cleared area and will unlikely impact livestock. All identified mitigation measures will be implemented and the 

risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective All waste streams identified and disposed in conformance with regulatory requirements 

Standards Measurement Criteria 

All waste stored in bins to prevent litter. All waste stored in bins/skips, as confirmed by weekly 

inspections. 

Putrescible waste stored in lidded skips/bins to prevent 

fauna access, in accordance with the Waste Management 

Procedure (HSE-PRO-005). 

All putrescible waste stored in lidded skips/bins, as 

confirmed by weekly inspections. 

Treated sewage and grey water discharged to a designated 

vegetated area in accordance with Section 3.9.3. 

Discharge of treated sewage and grey water to a vegetated 

area confirmed by weekly inspections. 

On-going consultation with local pastoralists. Records show on-going consultation with relevant 

stakeholders on the Activity. 
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Risk Event 1.5. Disturbance of environmentally sensitive areas. 

Risk Source Uncontrolled vehicle or personnel access. 

Inherent Risk C L RR 

Potential 

Impact 

Loss of environmental values associated with ESA. 
3 C M 

Mitigation Measures 

• The locations of the closest ESA to each of the Activity areas are described in Section 4.2.4. 

• Vehicle and personnel access will be limited to the Activity areas. 

Residual Risk C L RR 

Potential 

Impact 

Loss of environmental values associated with ESA. 
3 A L 

Demonstration of ALARP 

The nearest ESA to the Activity area is the West Kimberley National Heritage Area, approximately 10 km to the northeast. 

The Activity area also has a low potential for groundwater dependent ecosystems. All identified mitigation measures 

regarding the disturbance of environmentally sensitive areas will be implemented. 

Measurement of Environmental Performance 

Objective No impact on environmentally sensitive areas. 

Standards Measurement Criteria 

Personnel and vehicle access restricted to Activity areas. No vehicle or personnel access outside of the Activity area, 

confirmed by weekly inspections. 
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Risk Event 1.6. Ignition of bush fire. 

Risk Source Sparks from operation and movement of vehicles, machinery and equipment, heat from vehicle 

exhaust, poor disposal of cigarette butts. 

Inherent Risk C L RR 

Potential 

Impact 

Loss of native flora and fauna. 
4 C H 

Loss of fauna habitat. 

Mitigation Measures 

• Inspection and maintenance of firebreak at camp site. 

• Vehicle and personnel access will be limited to the Activity areas.  

• Smoking will be restricted to areas cleared of vegetation (i.e. seismic lines and camp site) and cigarette butts disposed 

of into dedicated bins. 

• Firefighting equipment available at the camp site and in operational (contractor) vehicles. 

Residual Risk C L RR 

Potential 

Impact 

Loss of native flora and fauna. 
4 B M 

Loss of fauna habitat. 

Demonstration of ALARP 

The identified mitigation measures will remove ignition sources from vegetated areas, minimising the risk of a bushfire 

being ignited. A wider firebreak could be installed; however, this would impact on surrounding flora and fauna with a 

disproportionate reduction in fire risk. Fire suppression equipment could be installed at camp; however, this would be 

costly and require a continuous source of large volumes of water which is not readily available on site. Given the above, 

the risk is considered ALARP. 

Measurement of Environmental Performance 

Objective No bushfires due to the Activities. 

Standards Measurement Criteria 

No bushfires caused by the Activity. No incidents of bushfires caused by the Activity recorded in 

the incident database. 

Camp firebreak maintained free of vegetation. Well maintained firebreak throughout the duration of the 

Activity, confirmed by weekly inspections. 

Personnel and vehicle access restricted to Activity area. No vehicle or personnel access outside of the Activity area, 

confirmed by weekly inspections. 

Personnel smoke in designated area/s with cigarette butt 

bin provided. 

No incidents of personnel smoking outside of designated 

area/s recorded in the incident database. 

Firefighting equipment available on site. Firefighting equipment on site and in date throughout the 

Activity, confirmed by weekly inspections. 
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Risk Event 1.7. Incomplete demobilisation. 

Risk Source All equipment, personnel and supplies not removed. 

Inherent Risk C L RR 

Potential 

Impact 

Disturbance of native flora and fauna. 
1 D M 

Mitigation Measures 

• The following will be implemented during demobilisation:  

o All machinery, equipment including any replaced equipment and supplied will be removed from the Activity area. 

o All waste to be removed for disposal at a licensed waste disposal facility. 

Residual Risk C L RR 

Potential 

Impact 

Disturbance of native flora and fauna. 
1 C L 

Demonstration of ALARP 

Weekly inspections will reduce the risk of inadequate demobilisation. All identified mitigation measures will be 

implemented and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No impact on amenity due to inadequate demobilisation. 

Standards Measurement Criteria 

All Activity specific waste, machinery and equipment 

removed from site at the completion of work programs. 

No Activity specific waste, machinery and equipment 

remaining following demobilisation, as confirmed by 

weekly inspection. 
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Risk Event 1.8. Incomplete rehabilitation. 

Risk Source Activity area not rehabilitated. 

Inherent Risk C L RR 

Potential 

Impact 

Activity area does not successfully rehabilitate. 
2 B L 

Mitigation Measures 

• Rehabilitation monitoring undertaken in accordance with the Rehabilitation Management Procedure (HSE-PRO-035) as 

described in Section 3.10.3. 

• If rehabilitation monitoring determines the seismic lines are not naturally rehabilitating after two monitoring events, 

an active rehabilitation plan will be developed in consultation with DMIRS. 

Residual Risk C L RR 

Potential 

Impact 

Activity area does not successfully rehabilitate. 
2 A L 

Demonstration of ALARP 

Given the size of the Activity area, the Company cannot exclude cattle from the seismic lines following the Activity. This 

would be extremely expensive and result in significant disruption to pastoral operations. Further, the Company has 

demonstrated through rehabilitation of numerous seismic survey areas, that this is not required to achieve rehabilitation 

of the seismic lines. Cattle tracks occur across the region, reflecting the dominant land use of the area (pastoral grazing). 

Therefore, if cattle tracks remain on seismic lines, the Company is still returning the Activity area to the surrounding 

condition and suitable land use. 

Company experience has demonstrated that seismic lines in the region naturally rehabilitate within around three years, 

as reported in the Annual Rehabilitation Report. Given that disturbance during delineation is minimised via the use of 

raised blade scraping (see Section 3.6), undertaking active rehabilitation (e.g. ripping or reseeding the lines) would result 

in greater disturbance of the lines with negligible benefit. However, if rehabilitation monitoring indicates that 

rehabilitation is not occurring naturally, active rehabilitation will be undertaken. The risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective Activity area restored to background environmental conditions. 

Standards Measurement Criteria 

Ongoing rehabilitation monitoring following completion of 

the Activity. 

Records show rehabilitation monitoring undertaken within 

four years of Activity completion, and at least every four 

years. 

Active rehabilitation plan developed in consultation with 

DMIRS if rehabilitation not naturally occurring.  

Records show active rehabilitation plan developed if 

rehabilitation monitoring indicates no progress in 

vegetation recovery following two monitoring events. 
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2. Environmental Value: Surface and Groundwater Systems 

Risk Event 2.1. Small spill or leak (<80 L) of dangerous goods (i.e. fuel, oil) or hazardous substances (i.e. 

chemicals). 

Risk Source Mechanical failure including inadequate maintenance, inappropriate storage or handling of fuel, poor 

refuelling practices. 

Inherent Risk C L RR 

Potential 

Impact 

Contamination of soil. 
2 D M 

Mitigation Measures 

• Diesel will be stored in bunded or double skinned tanks. 

• In accordance with the Refuelling Procedure (HSE-PRO-011): 

o For mobile refuelling a spill bund, such as a drip tray, will be placed under the refuelling point for mobile refuelling. 

o Refuelling operations will be manned at all times. 

o Spill kits located at refuelling areas or on service trailers/vehicles transporting diesel. 

• Oil and lubricants will be stored in bunded areas. 

• Visual inspection of machinery and equipment prior to use. 

• Vehicles and machinery will be regularly maintained.  

• Vehicle and personnel access will be limited to the Activity areas. 

• All spills cleaned up in accordance with the Canning Basin Spill Response Plan (HSE-ER-015). 

Residual Risk C L RR 

Potential 

Impact 

Contamination of soil. 
2 B L 

Demonstration of ALARP 

The soils present in the Activity area are representative of the wider region (Section 4.1.3). Diesel and small amounts of 

other substances are required to undertake the Activity. These will be stored and handled appropriately to minimise the 

risk of spills. Any spills that do occur will be cleaned up in accordance with the Canning Basin Spill Response Plan (HSE-ER-

015) to ensure no permanent impact on the soil. All identified mitigation measures will be implemented and the risk is 

therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No contamination soil due to spills of dangerous goods. 

Standards Measurement Criteria 

Diesel stored in double skinned tanks or bunded areas. All diesel stored in double skinned tanks or bunded areas, 

as confirmed by weekly inspections. 

Refuelling operations manned and undertaken in a bunded 

area or over a drip tray in accordance with the Refuelling 

Procedure (HSE-PRO-011). 

All refuelling operations manned and undertaken in a 

bunded area or over a drip tray, as confirmed by weekly 

inspections. 

Spill kits available at camp and where mobile refuelling 

occurring. 

Adequate spill kits are available at camp and for mobile 

refuelling, as confirmed by weekly inspections. 

Any spills responded to in accordance with the Canning 

Basin Spill Response Plan (HSE-ER-015). 

Incident report records show any spills are responded to in 

accordance with HSE-ER-015. 
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Risk Event 2.2. Major spill (>80 L) of dangerous goods (i.e. fuel). 

Risk Source Machinery, vehicle or refuelling truck collision or rollover. 

Inherent Risk C L RR 

Potential 

Impact 

Contamination of soil or groundwater. 
3 C H 

Mitigation Measures 

Measures as per Risk Event 2.1, and in addition: 

• Vehicles will travel in accordance with the Travel Management Procedure (HSE-PRO-002) to minimise the potential for 

vehicle collision or rollover. 

Residual Risk C L RR 

Potential 

Impact 

Contamination of soil or groundwater. 
3 A M 

Demonstration of ALARP 

The soils present in the Activity area are representative of the wider region (Section 4.1.3). The Wallal aquifer is present 

at approx. 70 m in the Activity area, with the water table present at approx. 40 m. Vehicle and machinery use is required 

to undertake the Activity. This will be managed in accordance with the Company’s Travel Management Procedure (HSE-

PRO-002). Any spills that do occur will be cleaned up in accordance with the Canning Basin Spill Response Plan (HSE-ER-

015) to ensure no permanent impact on the soil, while the Company’s Onshore Spill Prediction Tool (HSE-FRM-024) 

indicates that even the largest spills are unlikely to reach the water table (Attachment 1). All identified mitigation 

measures will be implemented and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No contamination of groundwater or soil due to spills of dangerous goods. 

Standards Measurement Criteria 

Diesel stored in double skinned tanks or bunded areas. All diesel stored in double skinned tanks or bunded areas, 

as confirmed by weekly inspections. 

Refuelling operations manned and undertaken in a bunded 

area or over a drip tray in accordance with the Refuelling 

Procedure (HSE-PRO-011). 

All refuelling operations manned and undertaken in a 

bunded area or over a drip tray, as confirmed by weekly 

inspections. 

Spill kits available at camp and where mobile refuelling 

occurring. 

Adequate spill kits are available at camp and for mobile 

refuelling, as confirmed by weekly inspections. 

Any spills responded to in accordance with the Canning 

Basin Spill Response Plan (HSE-ER-015). 

Incident report records show any spills are responded to in 

accordance with HSE-ER-015. 

No incidents of vehicle collision or rollover. No incidents of vehicle collision/rollover recorded in the 

incident database. 
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3. Environmental Value: Landforms 

Risk Event 3.1. Alteration of surface water flow. 

Risk Source Development of windrows during delineation, uncontrolled vehicle and personnel access. 

Inherent Risk C L RR 

Potential 

Impact 

Localised ponding or flow diversion. 
2 D M 

Soil erosion and sedimentation. 

Mitigation Measures 

• No clearing undertaken in areas subject to inundation (if present). 
o Vehicles will traverse these areas without clearing any vegetation or geophones will be hand-carried into the 

areas if vehicle access is not possible without clearing.  

• Vehicle and personnel access restricted to the Activity area to prevent disturbance outside of this area. 

• Seismic line delineation undertaken via raised blade scraping, minimising soil disturbance. 

• Seismic lines inspected following delineation and recontoured if required. 

Residual Risk C L RR 

Potential 

Impact 

Localised ponding or flow diversion. 
2 B L 

Soil erosion and sedimentation. 

Demonstration of ALARP 

Line delineation is required to undertake the Activity, and the area of delineation is limited to the minimum required to 

effectively undertake the Activity. By ensuring there is minimal soil disturbance during delineation, and no windrowing of 

soil present, impacts on landforms will be minimised. All identified mitigation measures will be implemented and the risk 

is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No soil erosion or sedimentation due to the Activity. 

Standards Measurement Criteria 

Personnel and vehicle access restricted to Activity area. No vehicle or personnel access outside of the Activity area, 

confirmed by weekly inspections. 

Raised blade scraping used to clear vegetation. Contractor line clearing reports show vegetation clearing 

undertaken by raised blade scraping only. 

Delineated lines inspected and windrows levelled as 

required. 

Records show lines inspected and windrows levelled as 

necessary. 
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Risk Event 3.2. Alteration of dunes. 

Risk Source Poor construction of dune crossings resulting in unacceptable erosion. 

Inherent Risk C L RR 

Potential 

Impact 

Sand dune blowout. 
3 C M 

Exacerbated erosion. 

Mitigation Measures 

• All vehicles driving on seismic lines will be 4WD. 

• All dune crossings will be at approx. 90° to the direction of the dune. 

• All dune crossings will be constructed at the lowest point possible (within the 20 m seismic line corridor). 

• No dune cutting undertaken. If dune cannot be crossed without cutting, the seismic line will not cross the dune. 

• Geophones hand carried over dunes where practicable (i.e. there will be no clearing over dune in these instances). 

Residual Risk C L RR 

Potential 

Impact 

Sand dune blowout. 
2 B L 

Exacerbated erosion. 

Demonstration of ALARP 

As described in Section 4.1.4, stable remnant dunes are present across the Activity area, which rapidly stabilise following 

rainfall. 

It is expected that the 3D receiver lines would create approximately 500 unavoidable dune crossings. However, the 

Company has undertaken a desktop exercise reviewing the dune crossings and has determined that hand carrying 

geophones over the majority of these areas will be practicable. This is expected to reduce the number of dune crossings 

by 3D receiver lines to less than 100. The 3D source lines will largely avoid crossing any dunes by meandering adjacent to 

their contours.  

The 2D lines that will be newly cleared are expected to create approximately 32 unavoidable dune crossings, whilst the 

previously cleared 2D lines contain 36 crossings.  

While the dune crossings are unavoidable to meet the objectives of the Activity, the mitigation measures will minimise 

erosion and the likelihood of sand dune blowout. In addition, raised blade clearing (as per Risk Event 1.2) will minimise 

the potential for erosion by maintaining root stock at the dune crossings. 

All identified mitigation measures will be implemented and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No degradation of dunes due to the Activity. 

Standards Measurement Criteria 

Only 4WD vehicles used on seismic lines. Weekly checklist confirms only 4WD vehicles are driven on 

seismic lines. 

All dune crossings made at approx. 90° to the direction of 

the dune. 

Records show dune crossings made at approx. 90° to the 

direction of the dune. 

All dune crossings made at lowest point within 20 m 

seismic line corridor. 

Records show dune crossings made at lowest point within 

20 m seismic line corridor. 

No dune cutting undertaken. Weekly checklist confirms no dune cutting undertaken 

during seismic line delineation. 

Geophones hand carried over dunes where practicable. Records show no clearing over dunes where hand carry of 

geophones is practicable. 
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4. Environmental Value: Amenity 

Risk Event 4.1. Unplanned discharge of waste. 

Risk Source Inappropriate treatment, storage and disposal of waste. 

Inherent Risk C L RR 

Potential 

Impact 

Litter generation. 
2 D M 

Impact on local aesthetics. 

Mitigation Measures 

• Waste will be managed and monitored in accordance with the Waste Management Procedure (HSE-PR-005), which 

includes: 

o Treated sewage and grey water will be piped to a designated area, which will be fenced if fauna attraction occurs, 

or removed by a licenced waste contractor.  

o Putrescible waste will be stored in covered skips/bins. 

o Disposal of putrescible, general and industrial waste at a licensed waste disposal facility. 

Residual Risk C L RR 

Potential 

Impact 

Litter generation. 
1 C L 

Impact on local aesthetics. 

Demonstration of ALARP 

Given that all solid/putrescible waste will be contained and stored in covered skips/bins and disposed of appropriately, it 

is expected that the likelihood of litter generation impacting local aesthetics is negligible. All identified mitigation 

measures will be implemented and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective All waste streams identified and disposed in conformance with regulatory requirements. 

Standards Measurement Criteria 

Putrescible waste stored in lidded skips/bins to prevent 

fauna access, in accordance with the Waste Management 

Procedure (HSE-PRO-005). 

All putrescible waste stored in lidded skips/bins, as 

confirmed by weekly inspections. 

Sewage and grey water treated and discharged to a 

designated vegetated area in accordance with Section 

3.9.3. 

Discharge of treated sewage and grey water to a vegetated 

area confirmed by weekly inspections. 

All waste stored in bins to prevent litter. All waste stored in bins/skips, as confirmed by weekly 

inspections. 
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Risk Event 4.2. Disruption of local landholders or other stakeholders. 

Risk Source Inadequate consultation, increased traffic, noise and vibration generated during operations, 

uncontrolled vehicle/personnel access. 

Inherent Risk C L RR 

Potential 

Impact 

Disturbance of livestock. 

2 C M Damage to fences and gates. 

Disruption of local residents. 

Mitigation Measures 

• Ongoing consultation with local landholders and other stakeholders regarding the Activities including regular 

notice/updates. 

• Vehicles will comply with the Company Travel Management Procedure (HSE-PRO-002). 

• Vehicles and personnel access limited to the Activity area. 

Residual Risk C L RR 

Potential 

Impact 

Disturbance of livestock. 

1 B L Damage to fences and gates. 

Disruption of local residents. 

Demonstration of ALARP 

The Activity is located within a sparsely populated region with limited settlement, transport or communications 

infrastructure. The nearest Homestead is Yakka Munga pastoral station homestead, located approximately 12 km to the 

northwest of the Activity area and the nearest Aboriginal Community is Balginjirr, roughly 17 km to the northeast of the 

Activity area. Ongoing communication, responsible vehicles movements and remaining within the Activity area will ensure 

that local stakeholders are not adversely disrupted by the Activity. All identified mitigation measures will be implemented 

and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No disturbance, including nuisance to adjacent landholders, outside of the Activity area.   

Standards Measurement Criteria 

On-going consultation with local landholders and other 

stakeholders. 

Records show on-going consultation with relevant 

stakeholders on the Activity. 

Vehicles will comply with Travel Management Procedure 

(HSE-PRO-002). 

No incidents of vehicles speeding during the Activity 

recorded in the incident database. 

Personnel and vehicle access restricted to Activity area. No vehicle or personnel access outside of the Activity area, 

confirmed by weekly inspections. 

Native Title and Heritage Protection Agreements in place 

with Native Title Groups. Formal engagement processes in 

place with pastoralists including activity 

notification/sharing of information and formal land access 

agreements entered into where requested/for areas of 

higher levels of activity. 

Records show Native Title and Aboriginal Heritage/other 

landholder access agreements in place covering the Activity 

areas. 
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Risk Event 4.3. Change of local aesthetics including noise, dust and light. 

Risk Source Noise, dust, light and vibrations generated during camp and vehicle operation. 

Inherent Risk C L RR 

Potential 

Impact 

Disturbance of local landholders and livestock. 
1 D M 

Mitigation Measures 

• Operations limited to daylight hours. 

• To minimise lighting of the surrounding native vegetation, the following will be implemented at the camp: 

o Minimal lighting will be used where practicable. 

o Lighting pointed towards camp rather than outside of the Activity area. 

• Implement dust suppression measures, such as water spraying, as required.  

• Well maintained and muffled equipment and machinery. 

• Vehicle and personnel access limited to the Activity area. 

Residual Risk C L RR 

Potential 

Impact 

Disturbance of local landholders and livestock. 
1 C L 

Demonstration of ALARP 

The Activity is located within a sparsely populated region of the Kimberley with limited settlement, transport or 

communications infrastructure. Restricting operations to daylight hours, using minimal lighting, suppressing dust, using 

well maintained machinery and restricting access to the Activity will minimise light, dust and noise emissions. It is 

therefore considered that the generation of noise, dust, light and vibrations during the Activity is unlikely to cause 

disturbance to relevant local stakeholders. All identified mitigation measures will be implemented and the risk is therefore 

considered ALARP. 

Measurement of Environmental Performance 

Objective No significant reduction in amenity outside of the Activity area due to light, noise and dust generation. 

Standards Measurement Criteria 

Dust suppression using bore water utilised when required. Records in Communication and Consultation Register 

confirms no complaints from stakeholders regarding dust 

generation. 

Vehicles, machinery and equipment are well maintained. Records in Communication and Consultation Register 

confirms no complaints from stakeholders regarding noise 

generation. 

Lighting minimal and pointed towards camp. Weekly inspection confirms lighting is pointed towards 

camp, not towards adjacent vegetation. 

Records in Communication and Consultation Register 

confirms no complaints from stakeholders regarding light 

generation. 
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Risk Event 4.4. Atmospheric emissions. 

Risk Source Vehicle and machinery operation. 

Inherent Risk C L RR 

Potential 

Impact 

Reduction in local air quality. 
1 C L 

Greenhouse emissions disproportionate to the scale of the Activity. 

Mitigation Measures 

• Vehicles and machinery will be well maintained to minimise emissions. 

Residual Risk C L RR 

Potential 

Impact 

Reduction in local air quality. 
1 C L 

Greenhouse emissions disproportionate to the scale of the Activity. 

Demonstration of ALARP 

Given the short time frame of the Activity, and the lack of nearby receptors, impacts on atmospheric emissions are 

unlikely. All identified mitigation measures will be implemented and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No significant reduction in air quality outside of the Activity area. 

Standards Measurement Criteria 

Vehicles, machinery and equipment are well maintained. Records in Communication and Consultation Register 

confirms no complaints from stakeholders regarding 

atmospheric emissions. 

Weekly inspection confirms all vehicles and machinery are 

well maintained. 
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5. Environmental Value: Heritage 

Risk Event 5.1. Disturbance of cultural heritage site/s or object/s. 

Risk Source Uncontrolled vehicle/personnel access, disturbance outside of the Activity area. 

Inherent Risk C L RR 

Potential 

Impact 

Damage to cultural heritage site/s or object/s. 
4 C H 

Mitigation Measures 

• Heritage survey undertaken with clearance received prior to undertaking the Activity. The heritage survey included 

consideration of potential heritage and environmental impacts. 

• Traditional Owner heritage monitors present during line delineation operations to monitor for heritage sites/objects. 

• Vehicle and personnel access will be limited to the heritage cleared Activity area. 

• Any No-Go areas programmed into machinery GPS units to avoid disturbance of these areas. 

Residual Risk C L RR 

Potential 

Impact 

Damage to cultural heritage site/s or object/s. 
3 B M 

Demonstration of ALARP 

Line delineation is necessary for vehicle access to undertake the Activity. Given that the Activity will be undertaken within 

the heritage cleared area with Traditional Owner heritage monitors present, impacts to heritage sites/objects are highly 

unlikely. All identified mitigation measures will be implemented and the risk is therefore considered ALARP. 

Measurement of Environmental Performance 

Objective No disturbance to Aboriginal cultural heritage site/s and/or object/s. 

Standards Measurement Criteria 

Heritage clearance received prior to Activity commencing. Records show heritage clearance received prior to Activity 

commencement. 

Heritage monitors present during delineation operations. Records show Traditional Owner heritage monitors present 

during delineation. 

Personnel and vehicle access restricted to Activity areas. No vehicle or personnel access outside of the Activity area 

confirmed by weekly inspections. 

No incidents of disturbance to heritage sites or objects 

during the Activity recorded in the incident database. 

No-Go areas programmed into machinery GPS units as 

required. 

Records show any No-Go areas are programmed into 

machinery GPS units. 
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5.5.1 Acceptability 

The Company has determined that there will be no long term negative environmental impact on environmental 
values of the Activity area through the implementation of the mitigation and management measures including 
preventing the disturbance of environmentally sensitive areas and conservation significant flora and fauna 
species, and ensuring no impacts on stakeholders or the greater community. Given the low potential 
environmental impacts (Low or Medium risks and demonstrated to be ALARP) of the Activity and the lack of 
objection from stakeholders, they are considered to be acceptable. 

  


	HSE-PLN-058_Rev 4A_Rafael Seismic EP_Final.pdf
	App A_HSE-POL-005_Rev 6_Environment Policy.pdf
	HSE-PLN-058_Rev 4A_Rafael Seismic EP_Final
	App C_Survey Reports.pdf
	Rafael 3D_report_v2
	3482 Rafael 3D and 2D Flora  Fauna Survey_Rev2

	HSE-PLN-058_Rev 4A_Rafael Seismic EP_Final
	App D_HSE-MAT-001_Rev 6_Buru Risk Matrix.pdf
	HSE-PLN-058_Rev 4A_Rafael Seismic EP_Final
	Attachment 1 - Site specific FSRP.pdf

