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Executive Summary 
 
 
Study Scope:  
 
Using environmental DNA (eDNA) metabarcoding methods, eDNA frontiers laboratory was 
tasked with analysing a total of 49 biofoul samples from sites around Thevenard Island offshore 
oilfield infrastructure. Samples were collected from three tripod platform jackets (Saladin A, 
B and C) and from six monopod jackets (Roller A, B and C, Skate, Yammadery and Cowle). 
Two to three replicate samples were collected from each of the three depths (near surface, mid-
water and near bottom) with the exception of Roller B, Yammadery and Cowle, where only 
near surface samples were collected due to adverse weather conditions. The objectives of the 
study were to generate a list of biodiversity present and to screen for the presence of Alien 
Invasive Species (AIS) as listed in Appendix 1.  
 
Samples and Data:  
 
Samples were collected using a tubular scraping device and mesh bag attached to either an 
ROV (mid-water and deep samples) or a long pole extended from the platform (shallow 
samples). Samples were delivered frozen to eDNA frontiers. Samples were processed to extract 
DNA and an 18S metabarcoding eDNA assay was used to assemble a biological inventory and 
to test for the presence of AIS. 
 
Results and recommendations:  
 
This report documents a broad suite of biodiversity recovered by an eDNA survey from around 
Thevenard Island offshore oilfield infrastructure. The eDNA survey detected a total of 25 
eukaryotic Phyla, 48 Classes, 83 Orders and 130 Families. There were significant differences 
in assemblages between the tripod and monopod structure types. Individual tripods and 
monopods were not significantly different to each other. Depth was associated with assemblage 
patterns on the tripods, where the samples were collected from the surface to maximum 16 m. 
However, the monopods showed no significant differences associated with depth, as the 
maximum depth was only 10 m.  
 
When eDNA was screened against the custom database of Western Australian regionally 
relevant AIS there were no ‘highly probable’, ‘probable’ or ‘possible’ detections of AIS. 
‘Inconclusive’ detections were recorded for the planktonic jellyfish Blackfordia virginica and 
the seaweed Sargassum muticum. In most instances, ‘inconclusive’ detections represent 
closely-related local (native) taxa that are yet to be sequenced for the 18S barcode region -  
such classifications need to be conservative until the local taxa can be categorically excluded. 
To be more definitive about the inconclusive AIS detections, additional DNA assays that can 
differentiate the AIS from other (native) taxa could be conducted. If future eDNA surveys are 
planned it may also be appropriate to obtain local reference sequences for a select number of 
local taxa in the same family/genus as target AIS. 
 

LEX 83022 DOCUMENT 2 R
eleased by the N

ational EPA under the Freedom
 of Inform

ation Act 1982



 

 4 

TABLE OF CONTENTS 
 
Executive Summary 3 

1.0 Introduction 6 
1.1 eDNA Background 6 
1.2 Alien Invasive Species (AIS) 7 

2.0 Objectives 8 
3.0 Methods 8 

3.1 Sampling Location 8 
3.2 Sample Collection 9 
3.3 Laboratory Methods 9 

3.3.1 eDNA Extraction and Analysis 9 
3.3.2 Bioinformatics and Taxonomic Assignments                                     9 
3.3.3 Comparisons of sites for biodiversity of species 10 

4.0 Results and Discussion   11 
4.1 AIS Results  11 
4.2 Taxonomic Diversity (18S metabarcoding)   13 

5.0 Conclusions and recommendations 17 
6.0 References 18 

Figures 

Figure 1-1 Environmental DNA (eDNA) Applications and Workflow 6 
 
Figure 4-1 Pie chart displaying taxa identified by 18S eDNA metabarcoding of biofoul samples 
collected from 9 sites around Thevenard Island oilfield infrastructure. The sections indicate the 
number of families represented within each phylum 13 
 
Figure 4-2 Principal coordinate ordination from the eDNA community assemblages (collapsed 
to family level taxonomy) detected with the 18S assay at each site around Thevenard Island 
oilfield infrastructure.                                                                                               14 
 
Figure 4-3 Principal coordinate ordination from the eDNA community assemblages (collapsed 
to family level taxonomy) detected with the 18S assay at each tripod structure around 
Thevenard Island oilfield infrastructure.                                                                                    15 
 
Figure 4-4 Principal coordinate ordination from the eDNA community assemblages (collapsed 
to family level taxonomy) detected with the 18S assay at each monopod structure around 
Thevenard Island oilfield infrastructure.                                                                                    16 
 
 
Tables 
 
Table 3-1 Sample collection details from eDNA metabarcoding surveys of oilfield 
infrastructure around Thevenard Island in Dec 2018 and Jan 2019 8 
 
Table 3-2 Criteria for assigning sequences to an AIS using the 18S assay on eDNA 10 

LEX 83022 DOCUMENT 2 R
eleased by the N

ational EPA under the Freedom
 of Inform

ation Act 1982



 

 5 

 
Table 4-1 Results of comparing the 18S eDNA metabarcoding survey of Thevenard Island to 
the custom sequence database for detection of Western Australian target AIS. 12 
 
Table 4-2 Main PERMANOVA on structures  14 
 
Table 4-3 Main PERMANOVA on tripod structures. Depth is treated as a co-variate 15 
 
Table 4-4 Main PERMANOVA on monopod structures. Depth is treated as a co-variate 16  
 
 
 
Appendices 
 
Appendix 1 – List of AIS of Concern  20 
 
Appendix 2 - Glossary  22 
 
Appendix 3 - Marine taxa assigned to family level detected by 18S eDNA metabarcoding 
on oilfield infrastructure sites near Thevenard Island 25  

LEX 83022 DOCUMENT 2 R
eleased by the N

ational EPA under the Freedom
 of Inform

ation Act 1982



 

 6 

1.0 INTRODUCTION 
1.1 eDNA Background 

Environmental DNA (eDNA) refers to a complex mixture of genomic DNA present in 
biological samples as a by-product of metabolic processes – it can be derived from multiple 
sources such as: faeces, urine, skin, hair, saliva and whole microorganisms (e.g. bulk samples), 
which can be extracted and analysed from the environment non-invasively (Taberlet et al. 
2012a, Taberlet et al. 2018).  

Traditionally, genetic approaches to characterise organisms used DNA barcoding; a technique 
where genetic markers (barcodes) consisting of higher interspecific than intraspecific variation 
were analysed, resulting in species identification (Hebert et al. 2003). However, this method 
was not feasible when a biological sample contained many species. With the development of 
Next Generation Sequencing technologies, it is now more favourable to utilise DNA 
“metabarcoding”, which utilises the amplification of multiple taxonomic groups 
simultaneously, allowing for the ability to generate complete biotic surveys from complex 
(multi species) samples. The method is a powerful tool that can used to identify taxa from 
bacteria to mammals, importantly in most instances it decreases the cost and laboratory time 
associated with species identification (Thomsen et al. 2012; Bohmann et al. 2014; Gardner et 
al. 2016; Stat et al. 2017). In recent years there has been a growing amount of literature 
reporting the use of these methods for biodiversity analyses (Thomsen & Willerslev, 2015) due 
to the wide applicability of metabarcoding and eDNA methods (Figure 1-1). 

 

Figure 1-1 - Environmental DNA (eDNA) Applications and Workflow 
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eDNA based methods have been used as a novel technique for both total biodiversity 
assessment (Stat et al. 2017), detection of fish (Miya et al. 2015, Stat et al. 2018) and alien 
invasive species (AIS) (Pochon et al. 2013). eDNA can be detected in a range of substrates 
such as water, sediment and biofoul (Koziol et al. 2018). Collection of samples is rapid and a 
wide range of taxa can be detected in a single sample, without observing the individual 
organisms (Ficetola et al. 2008).  

Studies comparing the efficacy of eDNA metabarcoding with traditional techniques for 
detection of AIS have demonstrated that molecular based techniques can outperform the 
detection efficacy of traditional methods, while also reducing detection time (Valentini et al. 
2016). This is paramount for biosecurity purposes, as the early detection of first colonisers, 
which may be initially low in abundance, is critical in the successful eradication of AIS before 
they become established and are difficult or logistically unfeasible to eradicate (Simberloff, 
2003). 

Koziol et al. (2018) report that the biological substrate used in eDNA studies heavily influences 
the biotic profiles obtained, accordingly, there are often advantages to processing more than a 
single biological substrate when employing eDNA metabarcoding. Depending on the question 
being addressed it may be advisable to collect samples from a range of different substrate types. 
Another important consideration in experimental design is selection of appropriate eDNA 
assay. Stat et al. (2017) discussed the importance of using multiple metabarcoding assays to 
detect a greater diversity of taxa. Hence, assay selection will depend on the aims of the study. 
For this study around Thevenard Island the 18S assay was selected to target a wide diversity 
of eukaryotes including AIS.  
 

1.2  Alien Invasive Species (AIS) 
 
Marine species introduced to regions outside their native range (Alien Invasive Species – 
(AIS)) can pose a significant threat to coastal ecosystems through their potential to decrease 
endemic biodiversity and modify habitats, as well as threaten marine industries and 
infrastructure (Rilov & Crooks 2009). AIS are commonly transported and introduced through 
hull biofouling and ballast water, and represent an increasing threat as coastal infrastructure 
continues to proliferate. The total economic cost of an AIS incursion is very difficult to 
determine because it can include not only direct costs related to reductions in economic output 
but also indirect costs via damage to coastal infrastructure, social implications, risks to human 
health and environmental impacts, which can be more difficult to quantify. Once an incursion 
has occurred, eradication of an AIS is very costly and often ineffective (Bax et al. 2003, 
Pimentel et al. 2000, Pochon et al. 2013). Prevention and early detection are well recognised 
as the best strategies for minimizing the risks posed by AIS (Bax et al. 2001, Hulme 2006, 
Simberloff 2001). Central to this is the ability to rapidly and accurately identify the presence 
of AIS, often from complex environmental samples like biofouling, sediment and seawater 
(Bott et al. 2010).  
 
Routine surveillance aims to detect marine pests at the early stages of the invasion process and 
inform managers/regulators to allow them to better manage any secondary spread or 
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establishment. Surveys can also help to inform the risk of translocation of invasive species for 
evaluating decommissioning alternatives, such as cleaning, leaving structures in place and 
reefing. Molecular tools which target environmental DNA (eDNA) are rapidly evolving to be 
able to quickly and accurately determine the presence or absence of target marine pests from 
complex samples even at microscopic or larval life stages.   

 

2.0 OBJECTIVES 
 
Using environmental DNA (eDNA) metabarcoding, eDNA frontiers was tasked with analysing 
the biofoul samples collected from the Thevenard Island sites for tree of life biodiversity and 
the presence of AIS as listed in Appendix 1.  
 

3.0 METHODS 
3.1 Sampling Location 
 
Biofoul samples suitable for eDNA analysis were collected by Chevron staff from 9 sites in 3 
depth ranges (deep, mid and shallow) around Thevenard Island oilfield infrastructure in 
December 2018 and January 2019 (Table 3-1). 
 

 
Table 3-1 Sample collection details from eDNA metabarcoding surveys of oilfield 
infrastructure around Thevenard Island in Dec 2018 and Jan 2019 
 

Curtin ID Site Sample 
Date Depth Number of 

replicates  

E19-865 – 873 Saladin A 
 

Dec 2018 Deep (16m) 3 
Dec 2018 Mid (8m) 3 
Dec 2018 Shallow (3m) 3 

E19-874 - 882 Saladin B 
 

Dec 2018 Deep (15m) 3 
Dec 2018 Mid (7m) 3 
Dec 2018 Shallow (3m) 3 

E19-883 - 889 Saladin C 
 

Dec 2018 Deep (6m) 2 
Dec 2018 Mid (3.5m) 2 
Jan 2019 Shallow (surface) 2 

E19-890 - 895 Roller A 
 

Dec 2018 Deep (10m) 2 
Dec 2018 Mid (5m) 2 
Jan 2019 Shallow (surface) 2 

E19-896 - 901 Roller B 
 

Dec 2018 Deep (10m) 2 
Dec 2018 Mid (5m) 2 
Jan 2019 Shallow (surface) 2 

E19-902 -903 Roller C Jan 2019 Shallow (surface) 2 

E19-904 - 909 Skate 
 

Dec 2018 Deep (8.5m) 2 
Dec 2018 Mid (4m) 2 
Jan 2019 Shallow (surface) 2 

E19-910 -911 Yammadery Jan 2019 Shallow (surface) 2 
E19-912 - 913 Cowle Jan 2019 Shallow (surface) 2 
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3.2 Sample Collection 
 
Biofoul samples were collected from the legs of tripods and monopods using an apparatus 
developed by Chevron ETC, which included a stainless or aluminium tubular scraping device 
and nylon mesh collection bag. Deep and mid-water samples were collected using an ROV and 
shallow samples were collected by hand. Mesh bags were stored in 50 ml Falcon tubes, 
delivered frozen to eDNA frontiers and on arrival, samples were stored at -20°C. 
 

3.3 Laboratory Methods 

3.3.1 eDNA Extraction and Analysis 
 
DNA was extracted from a small section of each mesh bag using a Qiagen DNeasy blood and 
tissue kit, following the eDNA frontiers lab’s SOPs and detailed in Koziol et al. (2018), Stat et 
al. (2017), Stat et al. (2018). The remainder of each primary sample and corresponding DNA 
is stored at -20°C for 12 months and can be used for further analysis if required.   
 
Each sample was assigned an individual barcode tag and amplified by PCR using the 18S assay. 
DNA sequences from the 18S gene region are present in most eukaryotic organisms and the 
use of this gene region is based on results from previous research (Stat et al. 2016). A library 
was generated and sequenced using the Illumina MiSeq. Laboratory extraction and PCR 
controls were included to test for contamination. 
 

3.3.2 Bioinformatics and Taxonomic assignments 
 
Bioinformatic tools were used to analyse raw sequence data from these samples. The 
Greenfield Hybrid Analysis Pipeline (GHAPv.2) (Greenfield 2017) was used to analyse raw 
sequence data. Paired-end sequences were merged, trimmed and quality filtered for sequencing 
errors and minimum length. Sequences were then dereplicated and unique sequences were 
transformed into zero radius operational taxonomic units (ZOTUs) to provide sensitive 
taxonomic resolution (Usearch v11) (Edgar 2018), which were queried against a curated 
SILVA 18S database. Taxa were identified to the Family level.  
 
Following stringent quality control filtering as described by eDNA frontiers standard operating 
procedures, the final DNA sequences from the samples were screened against an in-house 
target pest database to determine presence and absence of target introduced marine pests. This 
custom database contains the genetic sequence reference library compiled by DPIRD, Aquatic 
Pest Biosecurity (as listed in Appendix B) of the target pest species identified by the Western 
Australian Prevention List for Introduced Marine Pests, Department of Fisheries (November 
2016). The database was prepared by amplifying and sequencing all pest species individually 
using the same 18S assay as the NGS process. 
 
Environmental DNA is a powerful and novel method for detection of AIS. However, like 
morphological analysis, one of the key steps is to differentiate the (genetic) features of an AIS 
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4.0 RESULTS AND DISCUSSION 
 
18S Metabarcoding data was recovered from all samples. The following analyses focus on (i) 
the AIS results (see 4.1) and (ii) a description of the overall taxonomic diversity (4.2). 
 

4.1 AIS Results 
 
This report documents the taxa recovered by an eDNA survey from offshore assets associated 
with Chevron's Thevenard Island field, including 3 tripods and 6 monopods. Screening against 
the in-house AIS database indicated that taxa were detected within some of the same families 
and genera as target species. However, there  were no ‘highly probable’ or ‘probable’ or 
‘possible’ detections in any of the samples. According to the criteria detailed in Table 3-2, 
Blackfordia virginica and Sargassum muticum were considered ‘inconclusive’  (Table 4-1). 
All taxa listed on the WA Prevention List that are not listed in Table 4-1 have not been detected 
in the samples around Thevenard Island. 
 
Sequences matching the jellyfish Blackfordia virginica were detected in 1 replicate from the 
deep point (16m) at Saladin A.  However, there are no reference sequences available for closely 
related species to determine the accurate identity of the sequences detected in the samples. As  
a planktonic species rather than a sessile biofoul species, this detection is not likely to be 
associated with the offshore infrastructure.  
 
Similarly, sequences matching Sargassum muticum were detected in Saladin A at the mid water 
(8m) collection point as well as both the mid (3.5m) and shallow (surface) collection points at 
Saladin C. Sequences in the Sargassum genus are not able to be resolved to species level using 
only the 18S gene region. According to the Atlas of Living Australia, at least 9 species of 
Sargassum have been recorded in waters surrounding Thevenard Island. Only 4 of the 9 species 
have 18S reference sequences available on NCBI and none of those sequences have been 
generated from vouchered specimens.  
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4.2 Taxonomic Diversity (18S metabarcoding) 
 
A diverse range of taxa were detected using the 18S metabarcoding surveys from each site. A 
list of marine taxa (assigned to family level) are detailed in Appendix 3 and visualised in a pie 
chart in Figure 4-1 displaying the number of families detected within each phylum. Note- this 
is only displaying diversity, it is not an indication of abundance. Analysis of pooled samples 
from the four sites combined detected 25 Phyla, 48 Classes, 83 Orders and 130 Families. 
 
 

 
 
 
Figure 4-1 Pie chart displaying taxa identified by 18S eDNA metabarcoding of biofoul samples 
collected from 9 sites around Thevenard Island oilfield infrastructure. The sections indicate the 
number of families represented within each phylum. 
 
 
To visualise how distinctly the taxa detected in the samples were spatially structured, the 
Jaccard transformed dataset was analysed using a PCO (Anderson and Willis 2013) for all sites 
(Figure 4-2). The PCO ordinations exhibited clustering suggesting significant differences 
between the tripod and monopod structures (Figure 4-2).  Eigen values indicated that the 
monopods were highly correlated with multiple families of green, brown and red algae, 
barnacles and copepods. Whereas the deeper tripod structures were more closely related to 
families of jellyfish and sessile organisms including hydroids, bryozoans and worms.  
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brown seaweeds, fungi and single-celled organisms. Without control samples from nearby reefs 
it is outside the scope of this study to determine whether the biodiversity is consistent with a 
natural reef system.   
 
There were significant differences between the tripod and monopod structures. However, the 
3 tripod structures were not significantly different to each other and the 6 monopod structures 
were not significantly different to each other. The tripod structures, with biofoul samples 
collected from the surface to maximum 16 m, showed significant differences associated with 
depth.  However, the monopod structures, with a smaller range (surface to maximum 10 m) did 
not exhibit significant differences associated with depth. In all structures, multiple families of 
green, red and brown algae as well as barnacles and copepods were highly associated with  
shallow samples. Deep samples were more correlated with sessile animals including multiple 
families of hydroids, worms and sponges. 
 
According to information provided by Chevron, the Thevenard Island platform jackets are 
cleaned on an annual basis. This cleaning is aimed at reducing wave-loading on the structures 
during storms and cyclones and to this end, shallower areas are prioritised. However, the 
cleaning regime scope includes cleaning of the entire structure where possible. Despite the 
cleaning regime and opening up of bare substrate on jacket legs, which may have increased the 
risk of attachment on invasive species,  no species of concern were identified. Regular cleaning 
may have also supressed some of the depth zonation that was expected to occur in biological 
communities on jacket legs. Alternatively, this lack of zonation in eDNA results may have been 
due to the limited depth range of Thevenard Island platform jackets (maximum depth 6m-15m) 
compared to other studied locations, such as Gulf of Thailand (maximum depth 65-75m). 
 
There were no highly probable, probable or possible detections of AIS. The jellyfish 
Blackfordia virginica was considered an inconclusive detection due to the limitations in the 
18S assay in differentiating some taxa to species resolution. However, as this species is 
planktonic it is not considered relevant by Chevron to the offshore assets study. The seaweed 
Sargassum muticum was also considered an inconclusive detection as it was unable to be 
distinguished from other sequences within the same genus. As at least 9 species of Sargassum 
have been recorded previously in surrounding waters, many of which are not represented in the 
NCBI database, it is possible that this detection is a native species yet to be sequenced. DNA 
identifications of AIS need to be conservative until local taxa (related to AIS) can be excluded. 
To be more definitive about the inconclusive AIS detections, additional DNA assays that can 
differentiate the AIS from other (native) taxa could be conducted. 
 
 
The samples and DNA extracts derived from this study will be stored within eDNA frontiers 
premises for a period of 12 months. If samples are required to be stored longer a biobanking 
service can be provided at additional cost. 
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Summary 
In Australia, artificial reefs are subject to permitting by the Australian Department of 

Climate Change, Energy, the Environment and Water (DCCEEW) under the Environment 

Protection (Sea Dumping) Act 1981 (the Act).  In February 2022, DCCEEW (then DAWE) 

received an application for an artificial reef permit from Recfishwest to construct and 

emplace the South Thevenard Artificial Reef on the southern side of Thevenard Island in 

Western Australia’s Pilbara Offshore meso-scale bioregion. Following a technical review, 

for and by DCCEEW, of the documentation supplied, Recfishwest were requested to 

provide further information to demonstrate that the proposal complied with relevant 

requirements of the London Protocol under the Act. 

 

This document provides an independent technical review of the proposal, including the 

additional information as supplied by Recfishwest in July 2022. Compliance with the 

Protocol was evaluated using the guidance within Section 3 “Technical criteria for the 

assessment of artificial reef projects” of the United Nations Environment Program’s 

Regional Seas Reports and Studies No. 187: London Convention and Protocol/UNEP: 

Guidelines for the Placement of Artificial Reefs, 2009 (the Guidelines). The preliminary 

technical review has been updated here on the basis of Recfishwest responses supplied 

to DCCEEW in July 2022.  Text updated on the basis of those responses is presented in 

blue and headed as Response together with the Item number from Recfishwest table of 

responses. 

 

This technical review was conducted by Dr James Stoddart, Chief Scientist at MScience Pty 

Ltd, who has over 35 years’ experience with the environmental management of marine 

construction and resources projects, including the development and monitoring of 

artificial reefs. 

Overall Finding: 
 

The application and supporting documents as supplied to DCCEEW in July 2022, including 

the table of responses, demonstrate that the proposal meets the following requirements 

of the guidelines: 

• Complies with relevant legal criteria and has consulted stakeholders; 

• Is underpinned by suitable resourcing and planning; 

• Plans to use suitable materials for construction; 

• Is planned to be in a location conducive to its socio-economic objectives; 

• Is unlikely to cause negative impacts on other users of the area; 

• Has considered decommissioning options; 

• Should be capable of meeting its stated objectives for fishers. 
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Some responses do not fully meet the requirements of the Request for Additional 

Information.  These are addressed below. 

Issues that Should be Addressed: 
 

A number of issues are not completely addressed in the permit documentation. These 

are listed below in Table 1. 

 

Table 1: Issues to be addressed and their location in this review. 

Issues to be resolved in documentation See Item # 

Add an item to the LTMP Monitoring program to liaise with 

Thevenard Is turtle monitoring to confirm lack of adverse impacts on 

hatchlings 

6 

Resolve the apparent conflict in habitat mapping between Figures 15 

and 16 of the LTMP and correct the scale shown in Figure 16 

11 

Comment on the potential toxicity of residual paint on structures. 15 

Add missing citations to the References section of the LTMP 23 

Issues which can be addressed in permit conditions  

Ensure deployment adopts standard conditions for the protection of 

marine fauna 

1  

Ensure marine fauna observers are trained personnel. 2 

Require that the anchoring plan during operations takes account of 

updated information on marine benthos as described in Proponent 

response to Item 11. 

11 
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1. Overview 
In Australia, artificial reefs are subject to permitting by the Australian Department of 

Climate Change, Energy, the Environment and Water (DCCEEW) under the Environment 

Protection (Sea Dumping) Act 1981 (the Act).  In February 2022, DCCEEW (then the 

Department of Agriculture Water and the Environment) received the documents listed 

below to support an application from Recfishwest on behalf of Recfishwest and the 

Western Australian Department of Primary Industries and Regional Development, as joint 

proponents (hereafter the Proponent) of the artificial reef, for an artificial reef permit. 

 

The suitability of artificial reef permit applications is currently assessed against their 

compliance with the requirements of the London Convention (1972) and Annex 2 of the 

London Protocol (the Protocol).   

 

This technical review of the Recfishwest application was conducted to determine if the 

application satisfied the aims of the London Protocol and identify any further information 

from the Proponent which might be required to complete the technical review. 

Compliance with the Protocol was evaluated using the guidance within Section 3 

“Technical criteria for the assessment of artificial reef projects” of the United Nations 

Environment Program’s Regional Seas Reports and Studies No. 187: London Convention 

and Protocol/UNEP: Guidelines for the Placement of Artificial Reefs, 2009 (the Guidelines). 

 

The latter guidelines specify the following criteria: 

 

1. General Criteria: Legal and Technical 

2. Specific Criteria: Design, Materials, Location 

3. Function-Specific Criteria: criteria dependent on the aims of the reef 

 

DCCEEW (previously DAWE) have requested that specific attention should be given 

within the review to the adequacy of the information provided by the applicants on the 

following issues:  

a) Suitability of location of the proposed artificial reef, including proximity to 

nearby natural reefs  

b) Potential for human entrapment in the artificial reef 

c) Potential marine pollution effects 
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d) Potential for any components of the artificial reef to be dislodged from their 

placement location by extreme weather or natural events 

e) Suitability of long-term monitoring plans 

f) Potential impacts to migratory, threatened or protected marine species 

g) Potential for invasive species to populate the structure 

h) Environmental impact of the proposed decommissioning options 

i) Appropriate consultation with all relevant stakeholders, including indigenous 

groups, other recreational users and tourism groups. 

j) Compare the information requested by the Customer and the responses given 

by the Applicant to understand if the Applicant has provided all the requested 

information. 

 

 

The Recfishwest initial documentation (February 2022) reviewed was: 

  

South Thevenard Artificial Reef: Commonwealth Sea Dumping Permit Application, 

February 2022. WA Recreational and Sportfishing Council Inc 

South Thevenard Artificial Reef: Commonwealth Sea Dumping Permit Application, Long 

Term Monitoring Plan, February 2022. WA Recreational and Sportfishing Council Inc,   

Attachment 1: Reef Location (map) 

Attachment 2: Reef Boundaries (map) 

Attachment 3: Reef Layout (drawing) 

Attachment 4: Fish Associations with Platforms and Natural Habitats at Thevenard 

Island. Curtin University, Report to Chevron Australia, June 2020 

Attachment 5: EPBC Protected Matters Report 

Attachment 6: Onslow Integrated Artificial Reef Stability Report. Subcon, June 2021 

Attachment 7: Chevron Letter of Support 

Attachment 8: DPIRD Co-applicant Confirmation Email  
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Documents contained with the Recfishwest response to the Additional Information 

request (July 2022), and which now constitutes the permit application documentation are 

listed as below: 

 

Attachment 1 - Onslow Artificial Reefs  

Attachment 2 - Reef Boundary  

Attachment 3 - Reef Configuration  

Attachment 4 - Fish Associated with Thevenard Island Platforms  

Attachment 5 - EPBC Act Protected Matters Report  

Attachment 6 - Stability Report  

Attachment 7 - Chevron Letter  

Attachment 8 - DPIRD Co-applicancy  

Attachment 9-R1512A_ TTF - Wheatstone Downstream Metocean Criteria  

Attachment 10 - eDNA_Thevenard_Rev0_Feb20  

Attachment 11 - Yammaderry Substructure GA  

Attachment 12-Cowle Substructure GA  

Attachment 13 - Cowle Additional Well GA  

Attachment 14 - Cowle External Riser Caisson GA  

Attachment 1 5-WAPET Paint and Protective Coatings: Fixed Offshore Structures 

and Production Facilities  

Attachment 16 - WMP Approval Roller  

Attachment 17 - WMP Approval Yamm, Cowle, Roller A  

Attachment 18 - Approval to Decommission Cowle-4 and Yammaderry-2  

Attachment 19 - WMP Approval_ ROLLER-6, ROLLER-TH, ROLLER-8, ROLLER-10, 

AND ROLLER-11  

Attachment 20- letter to Chevron from Chair_ TVI offshore closure plan Approved  

South Thevenard Artificial Reef - Long Term Management Plan  

South Thevenard Artificial Reef - Permit Application  

South Thevenard Artificial Reef - Request for Additional Information 
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2. General Criteria 

Legal (including stakeholder consultation) 
Section 3.1 of the LTMP notes, the Fish Resources Management Regulations require 

approval by the WA Fisheries CEO for fish attracting devices such as the proposed AR. At 

this stage the application is silent on that approval – it is assumed that it and other 

approvals will be forthcoming prior to the Proponent proceeding. 

 

Sections on the LTMP devoted to approvals for well plugging and management are not 

relevant to the SDP approval process and should not form part of this application. 

 

The stakeholder consultation section of the LTMP appears comprehensive with the single 

exception that there has been no consultation noted with the Western Australian 

Environmental Protection Authority or its service department, the Department of Water 

and Environmental Regulation.  Section 6.7 of the LTMP states that it is important to 

contact relevant state regulatory authorities, but this does not seem to have occurred. 

While it is highly unlikely that EPA would assess such a project, the project is sited in 

Western Australian State waters (inside the Territorial Baseline) and should be 

discussed or referred to EPA/DWER. 

 

The issue of response to concerns raised by the WA Department of Biodiversity 

Conservation and Attractions is covered in Section 5 of this review. 

 

Responses  

(Item 3) 

The Proponent has provided a response which outlines that the relevant regulator of 

petroleum activities in Western Australia (Department of Mines, Industry Regulation and 

Safety) has considered and approved the well decommissioning activities proposed to 

source the materials for the artificial reef. 

 

(Item 4) 

The Proponent has removed original Section 3.2.4 from the LTMP which implied that well 

plugging was in some way regulated under the Sea Dumping Permit. 

 

 

(Item 7) 

The Proponent notes that the Chevron Decommissioning and Rehabilitation Plan for the 

Thevenard Island Assets does indicate the intent to repurpose decommissioned assets 
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as an artificial reef and that this document has been reviewed and signed off by the WA 

EPA.  Thus it appears WA EPA has been included in stakeholder consultation for the 

project but was not described in the original documents. 

 

(Item 8) 

The Proponent advises that all PPA issues raised have been resolved to PPA satisfaction 

as a result of progressing the Navigable Waters application through the WA Department 

of Transport.  

 

(Item 12) 

DCCEEW requested further advice on the planned decommissioning of Cowle to 

demonstrate that reef components were sourced legally. The Proponent has provided 

Attachments 12 – 14 covering the Cowle decommissioning which illustrate the plan and 

the Response notes its approval.   

 

Technical 
Feasibility: The Proponent and their contractor demonstrate considerable experience in 

the development of similar artificial reefs off Western Australia.  Based on that experience 

and the offer of funding from Chevron (Attachment 7), the current proposal appears 

adequately resourced and well designed. 

 

Functionality: The artificial reef as proposed appears likely to fulfill its function of 

providing fish for recreational anglers. See following sections for a more detailed review 

of this aspect. 

 

Environmental Compatibility:  The reef design and proposed location are likely to meet 

goals for fish habitat without negatively impacting any beneficial uses, although the 

potential for placement of the reef to cause damage to the existing benthic communities 

cannot be properly assessed on the minimal information supplied on these habitats (see 

later Sections 5 & 6).   

 

Durability and Stability: Attachment 6 contains calculations on the stability of the 

decommissioned structures and the bombora modules.  Calculations are detailed, 

although without access to their reference B1, which contains the metocean data on 

which calculations are based, it is not possible to assess whether they accurately reflect 

the reef site hydrodynamics. Calculations of stability for the decommissioned structures 

assume a water depth of 9.4 to 9.6 m LAT. The description of bathymetry at the reef site 

(LTMP Section 8.3) lists depths as between 6.3 and 10.2 m LAT.  The design component 
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of the application should ensure that the reef components are not sited in areas 

shallower than those used to demonstrate their stability in Attachment 6.  

 

Response  

 

(Item 9) 

The Proponent has committed to place all reef infrastructure at depths at or below those 

which were used for the stability assessment. Figure 6 of the Permit Application has been 

revised to show this requirement. 

 

 

Suitability of Monitoring: See Section 7 of this report. 

 

Suitability of Dismantling Arrangements: Section 13.7 of the LTMP discusses 

decommissioning options.  Options allow for a range of possible decommissioning 

strategies which is appropriate as the 30-year timeframe to decommissioning is likely to 

provide a different social-environmental imperative than that of today. 

 

 

3. Specific Criteria 

Design 
The LTMP sets out the design of the reef and covers the design of each type of 

component.  The function of the design of the concrete domes in terms of supporting fish 

is addressed and has been demonstrated previously.  Section 9.1.2 of the LTMP describes 

the repurposed infrastructure sections and their function in the artificial reef for fish and 

benthic habitat.  The mixture and layout of these items appears to present a diverse and 

functional approach to creating an artificial reef for fish production. 

 

Section 3 of the review raises the requirement that the design of the reef should relate 

the proposed location of structures to minimise impacts to the existing benthic 

communities. 

 

See comments above in Section 3 Technical on the implications of the stability 

assessment for reef design. 
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Materials 
Sections 9.1.2 and 9.3.4 of the LTMP provide details of preparation of the 

decommissioned structures for deployment to the seabed.  The protocols and other 

details set out in those sections appear to have thoroughly considered the potential for 

contaminants or rubbish from the decommissioned structures and have committed to 

remove all items with such risk.  The conclusions that removal of paints and other 

coatings would not be practical and that leaving these has a low environmental risk is 

supported.  The documented growth of benthos on the wet-side plant supports the 

contention that coatings are not toxic to marine life.  Topside coatings designed for areas 

of human use or occupancy are likely to be similarly benign. 

 

The decommissioned structures of the platform’s decks and helipad substantially 

increase the risk of entrapment of SCUBA divers in an area not known for an abundance 

of cave structures.  The reef will be in water readily accessed by divers (in terms of depth 

and proximity to a tourism base) as pointed out in Sections 12.3.12 and 12.3.13 of the 

LTMP.  While Section 12.3.13 does appear to underestimate the risk of diver entrapment 

by structures such as those shown on pages 57 & 58 of the LTMP, it is agreed that the 

elevated risk is likely to be low to experienced divers such as those who might use this 

reef. 

 

Response 

 

(Item 13) 

DCCEEW requested further details on the helideck placement and its safety implications. 

The Proponent confirms that the helideck will be placed in an upright position and leave 

a minimum clearance of 2m at all points above the seabed for egress. As the deck is only 

5m wide, it is unlikely to prevent a significant barrier to safe egress with divers a 

maximum of 2.5 m from clear water at any point. 

 

(Item 14) 

In response to concerns on the stability of the helideck wing sections, the Proponent has 

withdrawn these from use in the artificial reef: as confirmed in the Responses, Stability 

Report and LTMP. 

 

(Item 15) 

In response to the query on paints used on the facility to be decommissioned, the 

Proponent responds that material data safety sheets were likely to be unavailable at the 

time of construction.  However, the Proponent document supplied (WAPET Paint and 

Protective Coatings: Fixed Offshore Structures and Production Facilities) states in its 
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section 3.6  “The Contractor shall obtain and have available for inspection Material Safety 

Data Sheets (MSDS) for all chemicals, solvents and paint materials used.” The further 

information supplied in that document and Tables 17 & 18 of the LTMP make no mention 

of the toxicity rating of any of the paints used. While the justification for not removing 

paints shows this is impractical, if the painted structures are to be deployed, some 

assessment of any residual toxicity should be presented. 

 

(Item 19) 

The Proponent has clarified that infrastructure from Cowle and Yammaderry has been 

included in past surveys for introduced marine pests and provided the relevant report. 

 

Location 
Section 8.7 of the LTMP presents the rationale for the selection of this area for the 

artificial reef construction.  Socio-economic and logistic benefits listed in that section are 

justified and information is provided in Section 11 of the LTMP to support those findings.  

However, the conclusion that the reef and its construction would have no significant 

environmental impacts is unable to be supported from the information provided in the 

application and its attachments.  This is principally the result of inadequate information 

provided on the local benthic environment within the proposed reef area. 

 

The reef components are substantial structures and will occupy a significant area of 

seabed.  The general description of benthic communities in the project area suggests that 

much of it will be ‘mixed benthos’ with a cover above 10%.   

 

The great majority of data used to describe the proposed reef site is derived from 

Chevron’s surveys of the Yamaderry monopod surrounds – but is only presented in 

general terms (the entire description of the benthic communities is limited to one 

paragraph in Section 8.5 of the LTMP).  Where the LTMP references findings from Chevron 

surveys for Yamaderry, it should be clear how the area surveyed for Chevron relates to 

that proposed for the artificial reef (maps should show the two areas overlaid). 

 

Section 10 of the LTMP is either generic information or details of marine protected areas 

distant (often by more than 100 km) from the reef site. That is not helpful in placing the 

artificial reef site into a regional context, or in assessing the benthos of the site.  See 

Location in the following section for recommendation.  
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Detailed discussion of the characteristics and potential impacts on Marine 

Protected Areas greater than 50 km from the proposed reef is not helpful and 

confuses the assessment. These sections should be dropped. 

 

 

RESPONSE 

(Item 5) 

It would appear that despite the use of the term ‘constraint mapping’ , the location was 

selected primarily on the basis of comments from recreational fishers.  The Proponent 

points to information within the LTMP covering potential constraints.  While there is no 

formal assessment in a constraints management sense, none of the values listed in the 

LTMP would invalidate the selection of the proposed site. 

 

(Item 10) 

The Proponent’s view that while the data on sediment chemistry is almost 10 years old, it 

is still valid, is supported.  The sediment survey presented in the application documents 

was conducted post cessation of production operations, thus there is minimal risk that 

the intervening years have seen an increase in contamination.   

 

(Item 11) 

The Proponent has provided little additional data/detail on BCH.  The added image of 

100% sand and 6-10% seagrass cover is not helpful in assessing where the various 

habitats occur in the project area. Despite this, the mapping does suggest that the 

proposed reef area would be unlikely to impact on locally or regionally significant BCH. 

Nevertheless, the mapping presented contains a number of inconsistencies: 

Corals like Danafungia (incorrectly labelled as ahermatypic) and Turbinaria do not grow 

on sand substrates: thus the >10% benthic invertebrates (which is listed to contain these 

species) is unlikely to co-occur with sandy substrate. Figure 15 appears to show the 

proposed project area as all sand, whereas Figure 16 appears to show >10% benthic 

invertebrates. It is difficult to resolve this inconsistency as the scale in Figure 16 would 

appear to be incorrect by a factor of 100 to 1000, making it difficult to relate to the project 

footprint. 

 

Despite the issues with the current description of habitats, there is no evidence from 

mapping that locally significant or sensitive areas exist inside the reef disturbance zone.  

The Proponent commitment to further the map the area during anchor placement to 

avoid any potential significant reefal development should provide additional security. 
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Note that this response is also relevant to issues raised originally in Sections 4 and 5 

below. 

 

(Item 16 & 17 & 25) 

Provision of the Wheatstone Metocean Design Study  (which was only referenced and not 

provided in the initial documentation) now allows assessment as to the degree to which 

metocean data used in the stability assessment is likely to be representative of that 

experienced at the reef site.  That document and the stability report show site WNP4 as 

that used to represent reef site conditions.  While WNP4 is considerably south of the reef 

site, it is the most similar to that site (in terms of depth and location) of any of the sites 

where data were recorded.  As Thevenard Island might be expected to shelter the reef 

site from weather coming from some directions (particularly the north which is the most 

likely cyclone-weather direction) the data should not underestimate metocean conditions 

at the reef site.  

 

(Item 18) 

The extensive discussion of distant MPAs of little relevance to the reef location has now 

been contracted to a table. 

 

4. Function-Specific Criteria 
Function-specific criteria are shown under three headings: 

 

1. Reefs for Enhancement of Productivity and Biodiversity 

2. Reefs for Ecosystem/Resource Protection 

3. Reefs for Leisure or Recreation Purposes 

 

Section 13.2 of the LTMP makes it clear that the objective of the artificial reef is to provide 

fish for recreational fishers.  In that regard, function-specific criteria from type 1 artificial 

reef above have been used in the following review. 

 

Socio-Economic Considerations 
The socio-economic aspects of the development of the artificial reef have been 

extensively addressed throughout the LTMP.  The Stakeholder Consultation and the 

assessment of the value of the proposed artificial reef to recreational fishers 

demonstrate a strong net socio-economic benefit of the project. 

 

Purpose Design and Materials 
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This topic has been covered in sections above.  The design and materials seem well suited 

to deliver the aims of an artificial reef which will provide enhanced fishing amenity for 

recreational fishers. 

Location 
As discussed in the preceding section, the description of the benthic habitats of the area 

within the proposed bounds of the artificial reef site is inadequate to allow assessment 

of the potential impacts of material placement or construction works. 

 

Section 8.5 of the LTMP should provide a detailed map of the areas habitats and the 

figures showing the proposed layout of structures and anchoring of construction 

vessels should be overlaid on that habitat map.  This would allow an assessment of 

the potential impacts of the project on existing habitat. The ecological value of any 

habitat to be destroyed should be placed in a regional context. 

 

In stakeholder consultation, the Department of Biodiversity, Conservation and 

Attractions is reported as raising the concern that increasing fish density in the artificial 

reef may negatively impact on local, high value, turtle nesting sites by increasing 

predation on juvenile turtles (Table 4 LTMP). This potential impact is not discussed 

anywhere in the LTMP or Application and is not addressed in monitoring.  The LTMP 

should address the DBCA concern as to whether increased fish predation on 

juveniles of vulnerable or endangered turtle species is a likely consequence of the 

artificial reef and whether any monitoring will address that issue. 

 

Response 

 

(Item 6) 

This is a difficult issue and the response from the Proponent is overly dismissive.  The 

paper cited by the Proponent (Wilson 2019) shows an example of how an artificial 

structure that has attracted predatory fish can lead to an apparent large increase in 

mortality of hatchling turtles at the adjacent Thevenard Island.  The Proponent suggests 

that it is likely there would be no increase on predation of hatchlings as a result of the 

artificial reef because the reef is: 

1. Likely to have a lower level of predation than the coastal reefs; 

2. Too far from the turtle beach used in the Wilson study; 

3. Surrounded by largely sandy substrates; and 

4. Placed where the Yammaderry monopod has existed as a FAD for 30 years. 
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None of the above mitigate against a view that the deployment of an artificial reef in this 

location will be a factor which causes some increase in hatchling predation.  Taking the 

arguments individually: 

1. While the relative impact on hatchling predation is likely to be less than that of fish 

on coastal reefs, it is unlikely to be zero; 

2. As for #1, fewer hatchlings will cross the area of increased predation than were 

exposed in the Wilson study area, but this will not be zero: as the Wilson study 

notes, while nesting levels may be high at their study beach, turtles nest all around 

Thevenard Island; 

3. Fish species studied in the Wilson experiment are likely to be essentially those 

attracted by the artificial reef.  Those species ranged widely in the areas around 

the jetty (FAD) and are likely to do the same as they seek to feed around the 

artificial reef. 

4. With removal of the Yammaderry infrastructure, the associated historic elevation 

of fish numbers will disappear.  The issue to consider is that the artificial reef will 

raise the local abundance of predatory fish above ‘natural’ levels, not how that 

number relates to historically disturbed states. 

 

The function of the artificial reef is to raise the number of fish (predominantly predatory 

fish) within this area.  These fish need to eat. Turtle hatchlings will form some component 

of that diet.  Thus, there will be some level of hatchling predation above that which would 

occur if the reef did not exist. The question is whether that level is locally significant.  

Based on information in the current LTMP, it seems more likely that the level of predation 

will remain close to that of the past years when the Yammaderry facility was in place, than 

materially increasing.   

Chevron support an ongoing effort to monitor turtle populations of Thevenard Island.  It 

would be worth including an objective in the Artificial Reef monitoring program to confirm 

that turtle populations are not declining consistent with increased hatchling predation.  

The methodology of that monitoring could be simply by liaising with ongoing turtle 

monitoring programs such as the Chevron one. 

 

   

 

5. Deployment of the Reef 
Repurposed sections of the production platforms and monopods are large and require 

large vessels to transport and deploy them.  Anchoring these vessels prior to operations 

requires the deployment of large anchor modules and chains.  This poses a substantial 

risk to sessile benthic communities.  The construction management section of the 

LTMP should contain a detailed map of the benthic communities to allow 
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optimisation of anchor placement to minimise impacts on existing benthic 

communities. 

 

Response 

 

(Item 1 & 2) 

The Proponent response accepts that observations for marine fauna during operations 

to deploy the reef will be undertaken by trained observers.  The Proponent 

documentation has not been updated to reflect this, but it is assumed that this will be 

part of the Proponent’s response to the Permit condition to be imposed as set out in Item 

1 which will formalise the more comprehensive requirement. 

 

(Item 24) 

Attachment 3 has now been labelled fully and also shows the tentative layout relevant to 

bathymetry.  The Proponent has requested some flexibility in the final layout. The present 

design appears driven predominantly by convenience of construction and alterations are 

unlikely to compromise its ecological function.  The only issue that might limit flexibility 

is the requirement to meet the minimum depth of placement to comply with the stability 

assessment. 

 

 

6. Monitoring 
  

Section 13 (Monitoring) contains a number of paragraphs and tables setting out actions 

and objectives lumped as monitoring. The content of this section is not always consistent 

between the text and tables. Of most importance, there is no clear statement of who will 

undertake the various monitoring programs. The intent for some programs appears to 

be that recreational fishers using the reef will undertake them. Recreational fishers 

should provide good quality data on fish but might struggle in areas of benthos or 

introduced pest species.  Some monitoring will require specific skills and qualifications: 

for instance, the precise relocation of structures to determine whether movement 

triggers are being exceeded, is likely to require conduct by expert surveyors using 

equipment well beyond simple “GPS and sonar”; and the identification of an organism as 

one that should be considered an introduced species and will trigger the investigation 

path in Table 37 would require an experienced marine scientist.   

 

Much of the section is a general presentation on equipment used for monitoring. 

However, this is generic and there is no direct linkage as to what equipment and methods 

are being proposed for each specific program. 
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Monitoring which relies on volunteers, such as proposed here with recreational fishers, 

will be beyond the direct control of the proponents and should be identified as 

aspirational.  Monitoring which is a formal commitment from the proponents and will be 

conducted should be identified separately from aspirational monitoring.  

 

Monitoring programs should be placed into a single table containing headings of: 

Objective, Trigger, Data type, Method, Who will undertake the monitoring.  Within 

that table, data type should be clearly paired with the method used to derive it. 

 

Response 

Item (20, 21, 22) 

The description of the monitoring program to be undertaken for the reef has been greatly 

improved from the original in the LTMP.  It now meets the requirements to show 

objectives and methods and should be auditable. 

 

 

7. Referencing Problems 
The LTMP references a number of reports and publications but does not contain a list of 

citations for those references. 

 

The LTMP should provide citations in a recognised citation style for all references 

within its body. 

  

Response 

Item (23) 

The LTMP has now been updated with a list of references to documents cited.  However, 

the list remains incomplete with some citations missing: notably references used to 

support the conclusions on turtle hatchling predation (Wilson 2018 and Onate-Casado 

2021) do not appear in the reference list.  
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