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Limitations 
Scope of services 

This report ("the report") has been prepared by Strategen Environmental Consultants Pty Ltd (Strategen) in accordance 
with the scope of services set out in the contract, or as otherwise agreed, between the Client and Strategen. In some 
circumstances, a range of factors such as time, budget, access and/or site disturbance constraints may have limited the 
scope of services. This report is strictly limited to the matters stated in it and is not to be read as extending, by 
implication, to any other matter in connection with the matters addressed in it. 

Reliance on data 

In preparing the report, Strategen has relied upon data and other information provided by the Client and other 
individuals and organisations, most of which are referred to in the report ("the data"). Except as otherwise expressly 
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statements, opinions, facts, information, conclusions and/or recommendations in the report ("conclusions") are based in 
whole or part on the data, those conclusions are contingent upon the accuracy and completeness of the data. 
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will not be liable in relation to incorrect conclusions should any data, information or condition be incorrect or have been 
concealed, withheld, misrepresented or otherwise not fully disclosed to Strategen. The making of any assumption does 
not imply that Strategen has made any enquiry to verify the correctness of that assumption. 

The report is based on conditions encountered and information received at the time of preparation of this report or the 
time that site investigations were carried out. Strategen disclaims responsibility for any changes that may have 
occurred after this time. This report and any legal issues arising from it are governed by and construed in accordance 
with the law of Western Australia as at the date of this report. 

Environmental conclusions 

Within the limitations imposed by the scope of services, the preparation of this report has been undertaken and 
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other warranty, whether express or implied, is made. 
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Redhill South 01 well site 

1. Background 

Westranch Holdings Pty Ltd (Westranch Holdings), operating as Norwest Energy NL, conducted terrestrial 
oil and gas exploration drilling activities at Redhill South (the Project), also known as the RHS01 
development site, approximately 2 km south of Port Denison (Figure 1) (the site). The site is 
approximately 1.8 ha in size, and is located in coastal dunes, adjacent to a small airstrip (Dongara Airport) 
managed by the Shire of Irwin. 

Vegetation on the site comprised mainly proteaceous scrub-heath, rich in endemics, on the sandy earths 
of an extensive, undulating, lateritic sand plains mantling Permian to Cretaceous strata within the 
Geraldton Sand plains Interim Biological Regionalisation for Australia (IBRA) Region. Drilling activities 
required the clearing of approximately two hectares of native vegetation. 

A detailed Environmental Management Plan (EMP) has been prepared describing the management and 
control measures that will be implemented to reduce the impacts of the Project to satisfy the requirements 
of the Petroleum Act 1967. The EMP includes a Rehabilitation Management Plan (RMP) outlining the 
objectives, procedures and completion criteria for the rehabilitation of cleared areas (Norwest Energy 
2011). 

Westranch Holdings completed the physical reinstatement of the site in 2011, including re-contouring, prior 
to leaving the site to revegetate naturally (i.e. no re-seeding was undertaken). In accordance with the 
RMP prepared for the site (Norwest Energy 2011), monitoring of the rehabilitation of cleared areas was to 
continue until the specified completion criteria are achieved - specifically: 

C1. to return the drilling site and access tracks to a safe, stable landform that blends with the 
surrounding landscape 

C2. to establish vegetation on the drill pad that is indigenous to the surrounding area and contains a 
mixture of local species that suit the soil types present and provides cover to prevent fragmentation 
of habitats 

C3. to ensure that drilling of the Project does not leave any future management liability for the land 
manager. 

Rehabilitation monitoring of the site has previously been undertaken by Strategen in 2012, 2013 and 2014 
as detailed in Strategen (2012), Strategen (2013) and Strategen (2014). 
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Figure 1: Regional location 
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2. Rehabilitation requirements 

Rehabilitation for the site is guided by the RMP (Norwest Energy 2011) as well as reporting requirements 
of the Petroleum Act 1967 - Schedule of Onshore Petroleum Exploration and Production Requirements 
1991 (Amended21 May 2010) (Sections 2.1.1 and 2.1.2). 

2.1.1 Rehabilitation Management Plan 

The RMP is detailed in Section 11.0 of the EMP for the Redhill South site (Norwest Energy 2011). The 
RMP outlines three objectives: 

• return the drilling site and access tracks to a safe, stable landform that blends with the 
surrounding landscape 

• establish vegetation on the drill pad that is indigenous to the surrounding area and contains a 
mixture of local species that suit the soil types present and provides cover to prevent 
fragmentation of habitats 

• ensure that drilling of the Project does not leave any future management liability for the land 
manager. 

Section 11.2.1 of the RMP outlines the required rehabilitation procedures and completion criteria: 

• removal of all rubbish 

• removal of all imported fill (limestone marl) from the pad base 

• drill pad re-contoured into the surrounding landform to approximate pre-existing contours with 
original soil and to a stable physical state 

• vegetation material and topsoil will be placed over the drill site to rehabilitate the area along with 
topsoil stockpiles to provide a source of seed and biological carbon 

• removal of security fence at completion of rehabilitation process. 

Section 11.2.2 of the RMP outlines items to be monitored. Table 1 provides the items relevant to the 
monitoring of rehabilitated vegetation. 

Table 1: Rehabilitation monitoring schedule relevant to rehabilitated vegetation 
Monitoring period Factors assessed/activities Reason 

After the first wet season • Erosion 
• plant germination 
• bare areas 
• weeds. 

• Assess early success of rehabilitation and 
identify issues to be remediated prior to full 
vegetation establishment (such as erosion or 
weed infestations) 

• assess need for additional monitoring. 

NEE15057.01 R001 RevO 
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2.1.2 Reporting requirements 

In compliance with Clause 638 of the Schedule of Onshore Petroleum Exploration and Production 
Requirements 1991 (Amended 21 May 2010), a report was required to be submitted annually during a two-
year rehabilitation period commencing after drilling activities were completed. 

Clause 638 of the above Schedule is as follows: 

Restoration of Lands 

Following the completion of production activities and within 2 years after the surrender of a 
production licence, the land surrounding or affected by production facilities and wells shall be 
restored as far as practicable to its original condition to the reasonable satisfaction of the 
Director. 

Reports were submitted to the Director of the Petroleum Division of the Department of Mines and 
Petroleum (DMP) during the two-year rehabilitation period. While the reporting requirement has been met, 
restoration of lands is required to the satisfaction of the Director. The RMP for the Project states that 
monitoring will be continued until the completion criteria are achieved. 

2.1.3 Rehabilitation works 

The Strategen 2014 monitoring report concluded that: 

• the site is largely covered in weeds 

• slow regeneration of native species is likely attributed to the high level of weed infestation 

• rehabilitation has been impacted by off-road vehicle use. 

Consequently, remediation measures were implemented by Westranch Holdings in 2015 to ensure a 
successful rehabilitation outcome for the site; including: 

• weed control 

• seedling planting 

• installation of signs restricting access to the site. 

A plan of works for rehabilitation activities undertaken in 2015 is outlined in Table 2 

Table 2: Plan of works 2015 

Rehabilitation works 

Year Month Task 

2015 May Initial weed control 

Brush cutting bio-mass 

Install "revegetation in progress" 
signage 

Plant installation works 

July Secondary weed control 

September Tertiary weed control 

i 
Director of the Petroleum Division of the Department of Mines and Petroleum 
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3. Methods 

The site was visited on 19 November 2015 to undertake monitoring within rehabilitated areas. A range of 
observations were made and data collected to assess whether rehabilitation is achieving the completion 
criteria. 

2 
Previously installed quadrats were monitored at three locations within rehabilitated vegetation (Figure 2). 
Reference quadrats in adjacent remnant vegetation established in 2012 were not monitored during this 
event3. Quadrats are described in further detail in Section 3.2. 

3.1 General observations 

Observations were made on the following items in relation to rehabilitation procedures outlined in the RMP: 

• erosion 

• approximate percentage of bare ground 

• rubbish 

• removal of fill 

• contouring. 

" Part of quadrat one was disturbed by off-road vehicle use and new plots were marked out (1 a) away from this 
disturbance. Quadrat three was missing posts therefore a new quadrat (3a) was marked out in the area. 

3 Reference quadrats were established to provide baseline data in 2012 only. These quadrats are unlikely to require re-
monitoring in the future. 
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Figure 2: Location of vegetation monitoring quadrats 
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3.2 Monitoring of rehabilitation areas 

Three previously established quadrats were monitored within the site?'. This allowed a comparison with 
data from previous monitoring events. 

Each quadrat was divided into five 1 x 1 m plots based on a method provided by Dr Eleanor Bennett 
(Bennett E [Bennett Environmental Consulting Pty Ltd] 2012, pers. comm. 10 September). The layout of 
quadrats is illustrated in Figure 3. Data was collected from each of the five 1 x 1 m plots, in order to 
enable collection of representative data from each quadrat. 

10m 1m 

1m 

A 
10m 

North 

Figure 3: Rehabilitation site quadrat layout 

4 
Part of quadrat one was disturbed by off-road vehicle use and new plots were marked out (1a) away from this 
disturbance. Quadrat three was missing posts therefore a new quadrat (3a) was marked out in the area. 
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4. Results 

Vegetation within the site largely comprised dense native shrubs over dead weeds. Species recorded from 
the site are listed in Table 3. Table 4 provides a photo comparison of the rehabilitation site between 
October 2014 and November 2015. 

Vegetation condition within and around the site was in Good condition (i.e. the site resembled surrounding 
vegetation (Keighery 1994)) (Table 4). 

The site was dominated by the native shrub, Scaevola crassifolia, which was estimated to comprise 
approximately 50% of vegetation cover. Invasive species (*Poaceae sp. and *Carpobrotus edulis) 
comprised 8% of vegetation cover within the site. Parts of the site were bare (approx. 25% overall), 
particularly adjacent to the western border which has been previously impacted by off road vehicle use. 
Installation of signage (Plate 1) appears to have reduced the occurrence of unauthorised access through 
the site. 

No significant recruitment was observed to have occurred between October 2014 and November 2015, 
however, native foliage cover has increased throughout the entire site due to revegetation activities 
undertaken in 2015 (Table 4). 

A comparison of both native and invasive flora species density and foliage cover between the site and 
adjacent native vegetation was undertaken (Table 5). 

Due to differences in the monitoring methodology between the site (three 10 m x 10 m plots divided into 
five 1 m x 1 m quadrats) and adjacent vegetation (one 10 m x 10 m plot divided into 25 1 m x 1 m quadrats 
[Clarke 2009]), a statistically valid comparison cannot be made. While not a direct comparison, this 
assessment provides an informed evaluation of the similarities and differences between the site and 
adjacent vegetation. 

Density of native species were higher within the adjacent vegetation area than in the site 
(8.75 ± 1.52 plants/m2 and 2.13 ± 0.39 plants/m2 respectively); however, density of invasive species was 
higher in the adjacent vegetation area than in the site (6.88 ± 1.40 plants/m2 and 0.80 ± 0.59 plants/m2 

respectively). Vegetation within the site is expected to increase in density and foliage cover over time to 
resemble that within the adjacent vegetation. Species composition within the site is typical of coastal 
vegetation and thus the site is considered to be similar to surrounding vegetation as per the requirements 
of the EMP. 

The western, eastern and northern edges of the rehabilitation site were bounded by the following tracks: 

• a sand track running directly along the western side of the rehabilitation site alongside foredunes 
(presumably for beach access) and a constructed sand berm at the end of the track (presumable 
to prevent off-road vehicles from driving on the site) 

• a limestone access road along the eastern boundary (in line with the airport boundary fenceline) 

• an informal track which was located between the limestone access road and the beach access 
track. 

5 
Methodology for adjacent vegetation was prescribed by the Department of Environment and Conservation. 
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Table 3: Species recorded from rehabilitation quadrats 

Family Species Native/Invasive 

Aizoaceae 'Carpobrotus edulis Invasive 

Carpobrotus virescens Native 

Anthocerotaceae Anthocercis sp. Native 

Chenopodiaceae Atriplex isatidea Native Chenopodiaceae 

Threlkeldia diffusa Native 

Fabaceae Acacia sp. Native 

Goodeniaceae Scaevola crassifolia Native 

Nitrariaceae Nitraria billardierei Native 

Poaceae *Bromus diandrus Invasive 

'Hordeum sp. Invasive 

*Parapholis incurva Invasive 

Zygophyllaceae Zygophyllum fruticulosum Native 

Plate 1: Off-road vehicle disturbance within the rehabilitation site 
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Plate 2: Monitoring quadrat 1a 

Plate 3: Monitoring quadrat 2 
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Plate 4 Monitoring quadrat 3a 

Table 4: Photo comparison of the rehabilitation site between October 2013 and October 2014 

October 2013 October 2014 November 2015 

Rehabilitation site 

Southern end of rehabilitation site 
directly adjacent to remnant native 
vegetation 

r-' |— 

Rehabilitation site 

Southern end of rehabilitation site 
directly adjacent to remnant native 
vegetation 
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Table 5: Average native and invasive flora species density and foliage cover 

Species 
Rehabilitation site Adjacent vegetation (Strategen 2012) 

Species 
Density (plants/m2) Foliage cover (%)* Density (plants/m2) Foliage cover (%)* 

Native 2.13 + 0.39 65.57 + 12.13 8.75 ±1.52 12.82 + 1.29 

Invasive 0.80 ±0.59 1.06 + 0.73 6.88 ±1.40 0.53 ±0.17 

Values are displayed as an average ± standard error 

* Foliage cover has been calculated per m2 due to differences in quadrat sizes between the rehabilitation site and 
adjacent vegetation 
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5. Discussion 

Vegetation within the site was largely comprised of native species, in particular the coastal shrub Scaevola 
crassifolia over grassy weeds in low densities. Weed establishment in the rehabilitation site has 
significantly reduced since 2014 from over 61 weed species/m2 to <1 weed species/m2. Weed 
establishment is also less than that recorded within existing vegetation adjacent to the site in 2012 
(Table 5). The drastic reduction in weed cover can be attributed to weed control activities conducted within 
the site in 2015. 

Native flora species belonging to the vegetation type adjacent to the site were noted within the 
rehabilitation areas, including Carpobrotus virescens, Scaevola crassifolia, Threlkeldia diffusa and 
Zygophyllum fruticulosum. Based on the quadrat data and photographic records between 2013, 2014 and 
2015, it appears that native species within the rehabilitation site are increasing in size, which can be linked 
with the lower plant density recorded in 2015 (i.e. as individual plants grow in size, there is less available 
space for new seedlings to grow). 

The southern portion of the site was noted to contain more bare areas than the rest of the site. It is 
anticipated that colonisation of native plants over subsequent years will reclaim this area (Plate 5). 

Unauthorised vehicle use was observed to have declined when compared to previous monitoring events. 

Much of the litter has been removed from the site; however, small amounts of litter such as drink cans 
were noted. This litter is attributed to continued unauthorised access to the site and not a result of the 
Project. 

Based on the results of the assessment, it can be concluded that all of the three objectives for the site 
outlined in the RMP (listed below) have now been met, that is: 

• the drilling site and access tracks have been returned to a safe, stable landform that blends with 
the surrounding landscape as per the monitoring results 

• drilling of the Project has not left any future management liability for the land manager 

• vegetation has been established on the drill pad that is indigenous to the surrounding area and 
contains a mixture of local species that suits the soil types present and provides cover to prevent 
fragmentation of habitats. 
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Plate 5: Southern portion of the site 
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Appendix 1 

2015 monitoring survey results 



Monitoring results (Nov 2015), including total % foliage cover and number of each species. 

Species Total number of 
plants (alive) 

Total number of 
plants (dead) 

Total foliage cover 
(% alive) 

Total foliage cover 
(% dead) 

Atriplex isatidea 0 0 20 0 

Acacia sp. 1 0 3 0 

Anthocercis sp. 1 0 20 0 

'Bromus diandrus 0 100 0 110 

*Carpobrotus eduiis 1 0 3 0 

Carpobrotus virescens 4 0 56 0 

*Hordeum sp. 5 4 5 5 

Nitraria billardierei 0 1 30 20 

*Parapholis incurva 0 13 0 10 

Scaevola crassifoiia 15 0 715 0 

Threlkeldia diffusa 7 0 54.5 13 

Zygophyiium fruticulosum 4 0 85 0 
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