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21 November 2022 

To: Referrals Gateway 
Environment Assessment Branch 
Department of the Environment 
GPO Box 787 
Canberra ACT 2601 

 
Via email:      epbc.referrals@environment.gov.au  

Darwin Pipeline Duplication Project, Ref: 2022/09372 

1. The Environment Centre Northern Territory Inc (ECNT) is the peak body for conservation in the 
NT, with over 7000 supporters.  

2. We refer to the Invitation for Public Comment published on 7th November 20221 with respect 
to the referral made by Santos NA Barossa Pty Ltd (Santos) for the “Darwin Pipeline Duplication 
DPD Project” including: 

a. A referral form; 

b. The Project Proponent’s EPBC Referral supporting information; and 

c. Appendices to the Referral form; 

(together, the Referral). 

A. SUMMARY 

3. In summary, ECNT submits that: 

a. The Pipeline is a necessary component of a larger project to enable natural gas from 
offshore reservoirs in the Barossa gas field to be exported to the Santos Darwin 
liquified natural gas facility (together, the Proposed Action). 

b. The Minister should exercise the power under s74B of the Environment Protection and 
Biodiversity Conservation Act 1999 (Cth) (EPBC Act) to decide that the Referral is clearly 
unacceptable on the basis of the information in the Referral, because it would have 
unacceptable impacts on matters of national environmental significant (MNES). 

c. In the alternative, pursuant to s 75(1) of the EPBC Act, the Minister should decide that 
the Proposed Action is a controlled action with the following applicable controlling 
provisions as discussed in detailed below: 

i. World Heritage (ss 12 and 15A); 

ii. National Heritage (ss 15B and 15C); 

 
1 Available at: http://epbcnotices.environment.gov.au/invitations/ 

http://epbcnotices.environment.gov.au/invitations/
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iii. Wetlands of national importance (ss 16 and 17B) 

iv. Listed threatened species and communities (ss 18 and 18A); 

v. Listed migratory species (s 20); 

vi. Commonwealth marine areas (s 23); and 

vii. Great Barrier Reef Marine Park (ss 24B and 24C). 

d. In the alternative, given the deficiencies in information provided in the Referral, if the 
Minister is not in a position to determine that the aforementioned MNES are 
controlling provisions, then the Minister should request more information pursuant to 
section 76(1) of the EPBC Act.  

4. In support of this submission, we rely on the following material: 

a. a report of Associate Professor Karen Edyvane, dated 28 March 2022, detailing 
significant impact on MNES and the evidence of risk of serious or irreversible damage 
on threatened species as well as significant deficiencies in information relating to MNES 
listed in the Referral; and 

b. a report of Professor Terry Hughes dated 9 March 2022, detailing the impacts 
greenhouse gas emissions (GHG) and attendant climate change will have on the Great 
Barrier Reef (Reef). The report was prepared in relation to the Galilee Power Station 
Project and is materially relevant in relation to the assessment of this Referral because 
of the similar emissions profile between the two projects, as set out further below. 

c. Great Barrier Reef Marine Park Authority (2019), ‘Great Barrier Reef Outlook Report 
2019’ (Outlook Report 2019);2 

d. Commonwealth of Australia (2021), ‘Expert advice for the assessment of Australian 
coral fisheries – Queensland coral fishery 2006-2007 to 2019-2020’ (Expert Advice to 
CITES);3 

e. Sixth Assessment Report of the Intergovernmental Panel on Climate Change (2021):4 

i. Summary for Policymakers; and 

ii. Technical Summary5; 

f. Intergovernmental Panel on Climate Change (2019), ‘Special Report on the Ocean and 
Cryosphere in a Changing Climate’:6 

i. Chapter 5, Changing Ocean, Marine Ecosystems, and Dependent Communities; 

 
2 Available at GBRMPA ELibrary: Great Barrier Reef Outlook Report 2019. 
3 Available at: https://www.awe.gov.au/sites/default/files/documents/qld-coral-assessment-2021.pdf. 
4 Available at: https://www.ipcc.ch/report/ar6/wg1/#SPM. 
5 Available at: https://www.ipcc.ch/report/ar6/wg1/#TS. 
6 Available at: https://www.ipcc.ch/srocc/. 

https://elibrary.gbrmpa.gov.au/jspui/handle/11017/3474
https://www.awe.gov.au/sites/default/files/documents/qld-coral-assessment-2021.pdf
https://www.ipcc.ch/report/ar6/wg1/#SPM
https://www.ipcc.ch/report/ar6/wg1/#TS
https://www.ipcc.ch/srocc/
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g. a report of Professor Lesley Hughes, dated 17 June 2022. The report was prepared at 

the instruction of Environmental Justice Australia (EJA) in relation to 19 reconsideration 

requests (Reconsideration Requests) concerning proposals for new gas and coal 

projects.  It is materially relevant in relation to the assessment of the Referral because 

it concerns the likely impact that the proposed new projects will have on MNES as a 

consequence of the projects’ scope 1,2, and 3 emissions.  

h. a report of Professor David Karoly dated, 30 June 2022. The report was also prepared in 

relation to the Reconsideration Requests and is materially relevant for the reason 

provided above. Available here: < https://livingwonders.org.au/wp-

content/uploads/2022/11/10.-Expert-Report-of-Professor-Lesley-Hughes-27-June-

2022.pdf>  

i. Environmental Justice Australia, Analysis of research on climate change and its impacts 

on Matters of National Environmental Significance under the EPBC Act, July 2022 

(Research Analysis). Available here: < https://livingwonders.org.au/wp-

content/uploads/2022/11/11.-Expert-Report-of-Professor-David-Karoly-30-June-

2022.pdf>  

j. Fifth Assessment Report of the Intergovernmental Panel on Climate Change (2014);7 

i. Summary for Policymakers; 

k. International Energy Agency, ‘Net Zero by 2050 – A Roadmap for the Global Energy 
Sector’ (October 2021).8 

B. THE PROPOSED ACTION 

5. Santos seeks to develop a new fossil fuel resource, the Barossa gas field, which is 300 km north-
northwest of Darwin. Methane gas would be extracted from the Barossa gas field and 
transported by pipeline to a liquified natural gas processing plant at Wickham Point in Darwin 
(DLNG Facility).  

6. The Referral relates to the construction and operation of a new gas export pipeline and 
associated infrastructure, in Northern Territory waters and land (Pipeline). The Pipeline will 
enable natural gas from the Barossa gas field to be transported to the DLNG facility. 

7. The DLNG Facility currently processes up to 10 million tonnes per annum of methane gas from 
the Bayu-Undan field for export as LNG. LNG is a fossil fuel primarily used for combustion to 
create energy. 

8. According to the Referral ‘this action is part of a larger project to enable natural gas from 
offshore reservoirs to be exported to the existing Santos DLNG facility via a new pipeline.’9 The 
Pipeline is a necessary and indispensable component of the Proposed Action.  

 
7 Available at: https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_summary-for-policymakers.pdf. 
8 Available at https://www.iea.org/reports/net-zero-by-2050. 
9 Referral, page 4. 

https://livingwonders.org.au/wp-content/uploads/2022/11/10.-Expert-Report-of-Professor-Lesley-Hughes-27-June-2022.pdf
https://livingwonders.org.au/wp-content/uploads/2022/11/10.-Expert-Report-of-Professor-Lesley-Hughes-27-June-2022.pdf
https://livingwonders.org.au/wp-content/uploads/2022/11/10.-Expert-Report-of-Professor-Lesley-Hughes-27-June-2022.pdf
https://livingwonders.org.au/wp-content/uploads/2022/11/11.-Expert-Report-of-Professor-David-Karoly-30-June-2022.pdf
https://livingwonders.org.au/wp-content/uploads/2022/11/11.-Expert-Report-of-Professor-David-Karoly-30-June-2022.pdf
https://livingwonders.org.au/wp-content/uploads/2022/11/11.-Expert-Report-of-Professor-David-Karoly-30-June-2022.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_summary-for-policymakers.pdf
https://www.iea.org/reports/net-zero-by-2050
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9. The total greenhouse gas emissions of the Proposed Action, which would be facilitated by the 
construction and operation of the Pipeline, have not been disclosed by Santos.  

10. The Barossa OPP does not provide an estimate of the total greenhouse gas emissions that will be 
caused by the Barossa Gas Project. However, ECNT estimates that these emissions could total at 
least 412 Mt CO2-e over the proposed 25-y lifetime of the project, on the basis of Scope 1 and 
Scope 2 emissions presented in the Barossa OPP (11.05 Mt CO2-e per year), and Scope 3 from the 
combustion of the products (gas and condensates – estimated production in Barossa OPP) using the 
NGER10 methodology.  

11. The Federal Court has recently held that ancillary but necessary components of projects are 
required to be assessed as part of the project as whole. In Australian Conservation Foundation 
Inc v Minister for the Environment [2021] FCA 550, the Court held that the North Galilee Water 
Scheme Project was an ancillary activity to the Carmichael Coal Mine Project rather than a 
separate and independent action under the Environment Protection and Biodiversity 
Conservation Act 1999 (Cth). The Court made it clear that assessment ought not be limited to a 
narrow sense of individuated operations when those operations are so connected and closely 
associated as to be integral to a broader project.  

12. As such, ECNT submits that in assessing the impacts the Pipeline will have or is likely to have 
under Pt 7 of the EPBC Act, the Minister must have regard to scope 1, 2 and 3 GHG emissions of 
the Proposed Action. Consideration of the impacts of scope 3 emissions is consistent with the 
definition of “impact” in s 527E of the EPBC Act. 

C. CONTROLLED ACTION DECISION: THE LAW 

13. Under s 75(1) of the EPBC Act, the Minister must decide whether the Proposed Action is a 
controlled action and, if so, which provisions of Part 3 of the Act are controlling provisions. The 
mandatory considerations for that decision are set out in sub-s(1A) – (2B) of s 75 and include 
this submission. 

14. An action is a controlled action if the taking of the action without an approval under Part 9 for 
the purposes of a provision of Part 3 would be (subject to presently irrelevant exceptions) 
prohibited by the provision. In this case, it is ECNT’s submission that the relevant provisions 
are: 

a. World Heritage (ss 12 and 15A); 

b. National Heritage (ss 15B and 15C); 

c. Listed threatened species and communities (ss 18 and 18A); 

d. Listed migratory species (s 20); 

e. Commonwealth marine areas (s 23); and 

f. Great Barrier Reef Marine Park (ss 24B and 24C). 

 
10  National Greenhouse Accounts Factors, 2021, Australian Government Department of Industry, Science, Energy 
and Resources. 
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D. SIGNIFICANCE OF POTENTIAL IMPACTS IDENTIFIED IN REFERRAL 

15. The Referral identifies three potential impacts on MNES: 

(1) Listed threatened species; 

(2) Migratory species; and  

(3) Commonwealth Marine areas. 

16. The Referral concludes that the Proposed Action will not have or is not likely to have, a 
significant impact on any of these MNES. 

17. As outlined in detail below, the Proposed Action will have or is likely to have a significant 
impact on the identified MNES. The Matters of National Environmental Significance Significant 
Impact Guidelines 1.1 (Department of the Environment, 2013) (MNES Guidelines) states at 
page 3 that for an impact to be ‘likely’, it is not necessary for a significant impact to have a 
greater than 50% change of happening; it is sufficient if a significant impact is a real or not 
remote change or possibility. If there is scientific uncertainty about the impacts and potential 
impacts are serious or irreversibly, the precautionary principle is applicable. Professor 
Edyvane’s report provides clear and compelling evidence of a risk of serious or irreversible 
damage on threatened species, especially the numerous threatened species of turtle. 

a)  Listed threatened species and communities 

18. The Referral identifies six marine fauna species within the project area that are listed as 
“threatened” under the EPBC Act. These are: 

a. Flatback turtle (Natator depressus) – Vulnerable. 

b. Olive Ridley turtle (Lepidochelys olivacea) – Endangered. 

c. Green turtle (Chelonia mydas) – Vulnerable. 

d. Hawksbill turtle (Eretmochelys imbricata) – Vulnerable. 

e. Leatherback turtle (Dermochelys coriacea) – Endangered. 

f. Loggerhead turtle (Caretta Caretta) – Endangered. 

19. Several threatened species are present in Darwin Harbour and not included for consideration in 
the Referral. These include Green Sawfish (Pristis zijsron), Large Tooth Sawfish (Pristis pristis) 
11 and Dwarf Sawfish (Pristis clavata). Considering the Largetooth Sawfish is extinct across 
much of its range and listed as critically endangered under International Union for 
Conservation of Nature’s Red List,12 further research should be conducted to determine the 
impact of the Proposed Action on the local population of Darwin Harbour. 

 
11 Barber, M., Addison, J., Austin, J., Bruce, C., Ebner, B., Higgins, A., Horner, N., Jarvis, D., Kenyon, R., Lau, J., 
Merrin, L., Macintosh, A., Philip, S., Pollino, C., Ponce, Reyes, R., Stokes, C., Stratford, D., Waschka, M. and 
O’Sullivan, J . (2018). Chapter 3: Living and built environment of the Darwin catchments. 
12 See: https://www.iucnredlist.org/search?query=Largetooth%20sawfish&searchType=species. 

https://www.iucnredlist.org/search?query=Largetooth%20sawfish&searchType=species
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20. The Referral states that the Proposed Action is not expected to significantly impact on any of 
the marine turtles outlined above due to the nature and scale of the proposed construction 
and operational activities. In support of this conclusion, it relies on the Ichthys monitoring 
program, which was required as a condition of EPBC Act approval for the construction and 
operation of the existing pipeline and onshore processing facilities. The Ichthys monitoring 
program is not adequate to assess the impact on the marine turtles because it does not 
evaluate their population size and health in a manner which would enable impact to be 
ascertained. 

21. The impacts of project activities on marine ecosystems provided in the Referral relies on key 
information and assumptions that are out of date and lacking in critical information. Santos 
repeatedly claims that this project is smaller than the Inpex Ichthys project therefore the 
environmental impacts will be acceptable. Very little evidence is available suggesting there was 
an acceptable level of impact from construction of Inpex Ichthys LNG. The last marine Turtle 
survey was conducted in 2014.13 Without repeated surveys it is impossible to ascertain the 
level of impacts from developments.14 This project may push the remaining marine megafauna 
from the harbour considering the projects proximity to the relative safe haven of the 
undisturbed West Arm. Updated data on marine megafauna populations, coral extent and 
seagrass health are essential to understand the impact of this proposal.  

22. The Minister should decide that ss 18 and 18A are controlling provisions for the proposed 
action. 

b)  Migratory species 

23. The Referral identifies six migratory species (in addition to the six turtle species listed as 
threatened species) that are known, or potentially likely to occur within the Project Area. These 
are the: 

a. Australian Snubfin dolphin (Orcaella heinsohni); 

b. Dugong (dugong dugon); 

c. IndoPacific Humpback dolphin (Sousa chinensis); 

d. Saltwater crocodile (Crocodylus porosus); 

e. Spotted Bottlenose dolphin (Tursiops aduncus); and  

f. Osprey (Pandion haliaetus). 

24. We note that the IndoPacific Humpback dolphin has been known as the Australian Humpback 
dolphin (Sousa sahulensis) since 2012. 

25. The Referral states that the Proposed Action is not expected to significantly impact on any of 
these migratory species. In support of this assessment, it relies in part on the Ichthys 

 
13See: 
https://ntepa.nt.gov.au/__data/assets/pdf_file/0006/761496/draft_eis_darwin_processing_facility_appendixT_te
chnical_report_marine_fauna.pdf. 
14 https://www.abc.net.au/news/2018-11-30/darwin-harbour-dolphin-population-decline-worries-
scientist/10157960#:~:text=Her%20research%20shows%20the%20humpback,2011%20to%2050%20in%202017.   
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monitoring program, which was required as a condition of EPBC Act approval for the 
construction and operation of the existing pipeline and onshore processing facilities. 

26. As noted above, the impacts of project activities on marine ecosystems provided in the Referral 
rely on key information and assumptions that are out of date and lacking in critical information. 
Santos repeatedly claims that this project is smaller than the Inpex Ichthys project therefore 
the environmental impacts will be acceptable. Very little evidence is available suggesting there 
was an acceptable level of impact from construction of Inpex Ichthys LNG. For example, key 
condition indicators for the Anson-Beagle bioregion for dredging impacts include seagrass 
extent and density, and combined regional pressures requires assessment of marine 
megafauna abundance8. Limited surveys on marine megafauna populations suggest significant 
impacts did occur with almost half of the recorded Humpback Dolphin population leaving the 
harbour with a significant increase in nearby Bynoe harbour.15 

27. The two main threats to coastal dolphins in Darwin Harbour from the Proposed Action is 
increased shipping traffic and underwater noise. Well-documented responses by inshore 
dolphins to approaches by vessels of varying size and capacity include changes in respiration 
rates, behavioural state, movements and habitat use. Increasing boating and shipping activity 
might thus result in at least short term disturbance to critical activities, such as foraging, 
socialising and resting behaviour16 New research further highlights the risk of ship strike to 
inshore dolphins because of the density of shipping traffic entering Darwin Harbour.17 The 
potential effects of elevated anthropogenic sources of noise (such as dredging, pile-driving, or 
blasting associated with development or harbour/port maintenance, underwater surveying, 
military sonar, shipping, recreational vessel motors and echo-sounders) on tropical inshore 
dolphins include: limiting their ability to detect natural sounds; disrupting normal behavioural 
patterns, including displacement from preferred areas; and physical trauma causing death or 
temporary or permanent physical damage to sensory systems.8  

28. With an additional 36 vessels working in Darwin Harbour on the Proposed Action including 
large cutter suction dredges, pipelaying and seismic vessels, a significant increase in 
underwater noise and the threat of increased shipping traffic can be expected.  Considering 
Humpback, Snubfin and Bottlenose dolphins display considerable site fidelity and distinct home 
ranges it is reasonable to assert there will be considerable impact to these three species in 
Darwin Harbour from the DPD project.  

29. Without repeated surveys it is impossible to ascertain the level of impacts from 
developments.10 This project may push the remaining marine megafauna from the harbour 
considering the projects proximity to the relative safe haven of the undisturbed West Arm. 
Updated data on marine megafauna populations, coral extent and seagrass health are essential 
to understand the impact of this proposal.  

 
15 Brooks L, Palmer C, Griffiths AD and Pollock KH (2017) Monitoring Variation in Small Coastal Dolphin 
Populations: An Example from Darwin, Northern Territory, Australia. Front. Mar. Sci. 4:94. doi: 
10.3389/fmars.2017.00094. 
16 Allen, Simon J. (2021). Conservation Status of Tropical Inshore Dolphins. Final Report to the National 
Environmental Science Program, Marine Biodiversity Hub. University of Western Australia. 
17 Peel, D., Smith, J.N., Erbe, C., Patterson, T., and Childerhouse, S. (2019). Quantification of risk from shipping to 
large marine fauna across Australia. Report to the National Environmental Science Program, Marine Biodiversity 
Hub. CSIRO. 
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30. The list of migratory species in the Referral is incomplete. False Killer Whales Pseudorca 
crassidens have been recorded in Darwin Harbour with over 20 individuals sighted on 4 
separate occasions between 2007 and 2009. These sightings were made around Stokes Hill 
wharf, Weed Reef and Emery Point, all locations within a few kilometres of the Darwin LNG 
facility and within the DPD project envelope.18. Further research on genetic stock structure and 
satellite tracking of Pseudorca crassidens has shown they are endemic to the Northern 
Territory and range from the Groote Eylandt region in the east to the Oceanic Shoals northwest 
of Darwin Harbour.19 Further research is required to establish if Pseudorca crassidens are still 
using what was clearly important habitat within Darwin Harbour and what the impact of 
further industrialisation will be on the species ability to continue using that habitat.  

31. Dwarf Spinner Dolphins Stenalla longirostris roseiventris and Humpback Whales Megaptera 
novaeangliae are also listed migratory species which are not included in the Referral. Dwarf 
Spinner Dolphins have been recorded north of Charles Point close to the DPD project envelope. 
Humpback whales have been recorded within the DPD project corridor close to Mandorah20 
and the research cited in the DPD referral is incorrect and 20 years out of date. Humpback 
Whales consistently migrate further north than Camden Sound and are regularly sighted 
around the Vernon Islands which means they regularly cross the DPD project corridor. 
Considering the DPD project will take 15 months to complete operations will certainly be 
occurring during the northern dry season when Humpback Whales are migrating. 

32. The DPD project will impact significant marine conservation areas including the Charles Point 
Reef Fish Protection Area and Weed Reef, and this should be explicitly addressed. Construction 
of a gas pipeline through the Charles point reef fish protection area needs thorough 
investigation considering the importance of this zone to the overfished stocks of Golden 
Snapper and Northern Mulloway. Weed Reef is regarded by Traditional Owners and eco tour 
operators as the primary location for Dugongs in Darwin Harbour. Trenching activities will have 
a significant impact on dugong habitat.  

33. The Minister should decide that s 20 is a controlling provision for the proposed action. 

c) Commonwealth marine areas 

34. The Referral identifies likely impacts on Commonwealth waters and the NT waters boundary 
that include: 

a. Impacts resulting from pre-lay activities such as seabed trenching, laying of the pipeline 
and rock protection and vessel anchoring along a 50 m disturbance corridor along the 
proposed route. 

b. Shoreline trenching and pipelaying, including possible clearing of mangrove regrowth. 

 
18 Palmer et al, False Killer Whales Pseudorca crassidens: regular visitors to Port Essington and Darwin Harbour in 
the Northern Territory, Australia. Northern Territory Naturalist (2009) 21: 49-53 
19 Palmer et al, A preliminary study of the movement patterns of false killer whales (Pseudorca crassidens) in 
coastal and pelagic waters of the Northern Territory, Australia, Marine and Freshwater Research (2017) 
http://dx.doi.org/10.1071/MF16296. 
20 Available at: https://biocollect.ala.org.au/nt-wildwatch. 

https://biocollect.ala.org.au/nt-wildwatch
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c. Temporary increases in turbidity due to trenching activities and spoil disposal in NT 
waters, potentially impacting on benthic habitats and organisms such as algae, hard 
coral and seagrass through reduction in light availability. 

d. Operation of vessels, helicopters and equipment (up to 36 vessels in total, with a 
maximum of 19 vessels within the Project Area at any one time) with associated 
emission of light and noise and changes to water quality potentially impacting on fish, 
marine reptiles and marine mammals, including threatened and migratory species. 

35. These potential impacts are described by Santos as being short term and/or localised impacts.  

36. However, Professor Edyvane’s Report outlines deficiencies in the information provided in the 
Referral such that the impacts on Commonwealth Marine areas cannot be properly assessed. 

E. SIGNIFICANCE OF POTENTIAL IMPACTS NOT IDENTIFIED IN REFERRAL 

a) The impacts of GHG emissions from the Project 

37. Every tonne of carbon dioxide added to the atmosphere contributes to global temperature 
increase.21 In order to have any chance of keeping temperature increase to 1.5 degrees in line 
with the goal of the Paris Agreement, no new fossil fuel developments, including gas 
developments, are permissible.22 In this regard, the International Energy Agency’s 2021 report 
Net Zero by 2050 – A Roadmap for the Global Energy Sector (NZE) has investigated pathways to 
reach net zero by 2050 in line with the Paris Agreement’s 1.5 degree goal, in the most 
technically feasible, cost‐effective and socially acceptable manner. The NZE found that (at 
p.51): 

No fossil fuel exploration is required in the NZE as no new oil and natural gas fields 
are required beyond those that have already been approved for development. 

38. Globally, planned gas production is projected to exceed the levels consistent with limiting 
warming to 1.5°C by 71% in 2030 and by 150% in 2040.23  

39. In ECNT’s submission, the Proposed Action would make Australia’s effort to meet its 2030 
emissions reduction target and to hold global warming to 1.5°C significantly more difficult and 
much less likely to be achieved. 

40. ECNT submits that the GHG emissions from the Project constitute an “impact” within the 
meaning of section 527E(1)(b) of the EPBC Act. That is, the GHG emissions are an event or 
circumstance that is an indirect consequence of the construction and operation of the Pipeline, 
which is a substantial cause of those emissions because it is a necessary component of the 
Proposed Action.24 

 
21 IPCC AR6, SPM-37. 
22  Climate Council (2021) Aim High Go Fast: Why emissions need to plummet this decade, p 55. Available at: 
https://www.climatecouncil.org.au/resources/net-zero-emissions-plummet-decade/. 
23 Production Gap Report 2021, p 17. Available at: https://productiongap.org/2021report/. 
24 The Northern Territory EPA has accepted in its Notice of Decision and Statement of Reasons with respect to the Referral of the Darwin 

Pipeline Duplication under the Environmental Protection Act 2019 (NT) and Environment Protection Regulations 2020 (NT) that the emission of 
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41. Section 527E(1)(b) and s 527E(2) of the EPBC Act, where a primary person takes an action, and a 
secondary person takes another, the actions of the secondary person is an “impact” for the purpose of 
the EPBC Act where the secondary action, and any consequential event or circumstance of the 
secondary action: 

a. is facilitated to a major extent by the primary action, and 
b. is within contemplation of the primary person, or a reasonably foreseeable consequences of 

the primary action 
Greenhouse gas emissions associated with end use consumption of the gas produced by the Barossa 
Project are the inevitable, known and immediate effect of that end use consumption. The dominant 
purpose of extraction of Barossa Project gas is to sell the gas for profit, or ultimate end use. End use 
consumption is not an unintended or accidental consequence of extraction of the gas, and Santos would 
not propose to carry on the Barossa Project, or build the DPD if there was no likelihood of a market for 
end use consumption of the Barossa gas. The scope 3 emissions of the Barossa Project are thus a natural 
and probable consequence of the extraction Barossa gas and its transportation through the Pipeline. 

42. The Pipeline is necessary to the operation of the Proposed Action; the Proposed Action emits 
the GHG emissions; those GHG emissions increase global temperatures.  

b) Great Barrier Reef Marine Park and World and National Heritage Area  

43. As the Minister is aware, the Great Barrier Reef Marine Park (the Reef) is a MNES in its own 
right, and forms part of the Great Barrier Reef World Heritage Area and is included in the 
National Heritage list. Accordingly, an action that has, will have, or is likely to have a significant 
impact on the Reef triggers application of the controlling provisions under ss 12 and 15A, 15B 
and 15C, and 24B and 24C.  

44. The Proposed Action will have or is likely to have a significant impact on the Reef, its World 
Heritage values and its National Heritage values as a consequence of its contributions to 
climate change by way of its scope 1, 2 and 3 greenhouse gas emissions. Consideration of the 
impacts of scope 3 emissions is consistent with the definition of “impact” in s 527E of the EPBC 
Act.  

45. Under s 528 of the EPBC Act, a “heritage value” of a place includes the place’s natural and 

cultural environment having aesthetic, historic, scientific or social significance, or other 

significance, for current and future generations of Australians. 

46. The Great Barrier Reef World Heritage Area was declared a World Heritage property in 1981 
and was included in the National Heritage list by gazettal dated 21 May 2007.25 Pursuant to s 
12(3) of the EPBC Act, “the world heritage values of the property are the natural heritage and 
cultural heritage contained in the property.” The Reef world heritage values are:26 

a. to contain superlative natural phenomena or areas of exceptional natural beauty and 
aesthetic importance (vii);  

 
greenhouse gases would be an indirect consequence of the operation of the DPD, and the DPD a substantial cause of those emissions, which 

are likely to have a significant impact on the environment. It further states that the extent of the impact of these greenhouse gas emissions is 

uncertain, and for the purposes of the NT EPA’s assessment of the DPD Referral, it will require further assessment of atmospheric processes. 

See: https://ntepa.nt.gov.au/__data/assets/pdf_file/0008/1113839/NOD-and-SOR-Santos-Darwin-Pipeline-Duplication-7-April-2022.pdf 

 
25 Commonwealth of Australia Gazette No. S 99, 21 May 2007. 
26 Ibid. 
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b. to be outstanding examples representing major stages of earth's history, including the 
record of life, significant on-going geological processes in the development of 
landforms, or significant geomorphic or physiographic features (viii);  

c. to be outstanding examples representing significant on-going ecological and biological 
processes in the evolution and development of terrestrial, fresh water, coastal and 
marine ecosystems and communities of plants and animals (ix); and 

d. to contain the most important and significant natural habitats for in-situ conservation 
of biological diversity, including those containing threatened species of outstanding 
universal value from the point of view of science or conservation (x).  

47. The corresponding National Heritage criteria, met by virtue of meeting the related world 
heritage criterion, are:27 

a. the place has outstanding heritage value to the nation because of the place’s 
importance in the course, or pattern, of Australia’s natural or cultural history;  

b. the place has outstanding heritage value to the nation because of the place’s 
possession of uncommon, rare or endangered aspects of Australia’s natural or cultural 
history;  

c. the place has outstanding heritage value to the nation because of the place’s potential 
to yield information that will contribute to an understanding of Australia’s natural or 
cultural history;  

d. the place has outstanding heritage value to the nation because of the place’s 
importance in demonstrating the principal characteristics of:  

i. a class of Australia’s natural or cultural places; or  

ii. a class of Australia’s natural or cultural environments; and 

e. the place has outstanding heritage value to the nation because of the place’s 
importance in exhibiting particular aesthetic characteristics valued by a community or 
cultural group. 

48. In the State Party Report on the state of conservation of the Great Barrier Reef World Heritage 
Area (Australia) dated 1 December 2019, the Minister for the Environment stated: 

In submitting this report, I wish to emphasise Australia’s unwavering 
commitment to the protection and best practice management of what we 
proudly acclaim as one of the jewels in the World Heritage crown. The Great 
Barrier Reef is beautiful, vast and diverse. 

c) Impacts of climate change on the Reef and its world and national heritage value 

 
27 Commonwealth of Australia Gazette No. S 99, 21 May 2007. 
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49. According to the Great Barrier Reef Marine Park Authority (GBRMPA), a statutory body 
established under s 6 of the Great Barrier Reef Marine Park Act 1975 (Cth) (GBRMP Act), in its 
position statement dated 18 July 2019: 

Climate change is the greatest threat to the Great Barrier Reef. Only the strongest and 
fastest possible actions to decrease global greenhouse gas emissions will reduce the risks 
and limit the impacts of climate change on the Reef. Further impacts can be minimised by 
limiting global temperature increase to the maximum extent possible and fast-tracking 
actions to build Reef resilience. 

50. Per reports published by the Intergovernmental Panel on Climate Change (IPCC), representing a 
substantially peer-reviewed culmination of scientific research on climate change: 

a. It is unequivocal that human influence has warmed the atmosphere, ocean and land. 
Widespread and rapid changes in the atmosphere, ocean, cryosphere and biosphere 
have occurred.28 

b. It is virtually certain that the global ocean has warmed unabated since 1970 and has 
taken up more than 90% of the excess heat in the climate system (high confidence). 
Since 1993, the rate of ocean warming has more than doubled (likely). Marine 
heatwaves have very likely doubled in frequency since 1982 and are increasing in 
intensity (very high confidence). By absorbing more CO2, the ocean has undergone 
increasing surface acidification (virtually certain).29 

c. Warm-water coral reefs and rocky shores dominated by immobile, calcifying (e.g., shell 
and skeleton producing) organisms such as corals, barnacles and mussels, are currently 
impacted by extreme temperatures and ocean acidification (high confidence). Marine 
heatwaves have already resulted in large-scale coral bleaching events at increasing 
frequency (very high confidence) causing worldwide reef degradation since 1997, and 
recovery is slow (more than 15 years) if it occurs (high confidence).30 

d. Although there has been a decrease in the frequency of tropical cyclones in Australia 
since 1982, the intensity of cyclones is projected to increase, leading to an increase in 
risk of damages.31  

51. The IPCC ‘Special Report on the Ocean and Cryosphere in a Changing Climate’ dated 2019 (IPCC 
Special Report on the Ocean), notes (references omitted): 

Human activities and warming have already led to major impacts on shallow 
water tropical coral reefs caused by species replacement, bleaching and 
decreased coral cover while warming, ocean acidification and climate hazards 
will put warm water corals at very high risk even if global warming can be limited 
to 1.5ºC above pre-industrial level. 32 

 
28 Sixth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR6), Summary for 
Policymakers, p4. 
29 IPCC, Special Report on the Ocean, p9. 
30 Ibid, p13. 
31 IPCC AR6; CSIRO and Bureau of Meteorology (2020) State of the Climate 2020, p24. 
32 Chapter 5 Changing Ocean, Marine Ecosystems, and Dependent Communities, available at: 
https://www.ipcc.ch/site/assets/uploads/sites/3/2019/11/09_SROCC_Ch05_FINAL-1.pdf, 2019 p497. 

https://www.ipcc.ch/site/assets/uploads/sites/3/2019/11/09_SROCC_Ch05_FINAL-1.pdf
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52. The abovementioned impacts of climate change have specifically affected the Reef and its 
world heritage and national heritage values.  

53. In 2019, the GBRMPA ‘Outlook Report’, prepared in accordance with s 54 of the GBRMP Act, 
downgraded the overall outlook for the reef from ‘poor’ to ‘very poor’. The Outlook Report 
addresses the heritage values of the Reef at Chapter 4. It describes impacts to the natural, 
Indigenous and historic values as a consequence of, inter alia, severe cyclones,33 ocean 
acidification, sea temperature and sea-level rise.34 

54. Commonwealth of Australia (2021), ‘Expert advice for the assessment of Australian coral 
fisheries – Queensland coral fishery 2006-2007 to 2019-2020’ (enclosed) cites three major 
threats to the Reef, being coral bleaching, population irruptions of the crown-of-thorns starfish, 
and tropical cyclones. It notes: 

On the [Reef] there have been widespread and sustained declines in the overall cover 
and abundance of corals throughout the last few decades. Reported coral loss was 
further compounded by severe and widespread episodes of mass bleaching in 2016, 
2017 and 2020, linked to major heatwaves that affected large areas of the GBR and 
Coral Sea.35 

55. In respect of the 2020 mass bleaching event, the advice notes, it “was extremely widespread 
and concentrated in the inshore portions of the southern Reef, where there was limited 
warming reported during previous heat-stress events”.36 

56. In July 2021, the Great Barrier Reef World Heritage Area narrowly avoided being placed on a 
list of world heritage sites “in danger”, contrary to the recommendation of the United Nations 
Educational, Scientific and Cultural Organization (UNESCO) in its June 2021 ‘State of 
conservation of properties inscribed on the World Heritage List’.37 In support of its 
recommendation, the conclusions of the World Heritage Centre and the International Union for 
the Conservation of Nature include: 

despite many positive achievements by the State Party, progress has been 
insufficient in meeting key targets of the Reef 2050 Plan. The Plan requires 
stronger and clearer commitments, in particular towards urgently countering the 
effects of climate change [...]. The widespread effects of the consecutive coral 
bleaching events further add to the significant concerns regarding the future of 
the property.38 

57. The Reef has suffered significantly from mass coral bleaching events in 1998, 2002, 2016, 

2017, 2020 and 2022.39 

 
33 Eg. Impacts on the natural beauty of the Whitsunday islands caused by cyclone Debbie in 2017. 
34 Eg. ocean acidification, sea temperature and sea-level rise being the greatest threat to the Reef’s contemporary 
geomorphology resulting in impacts on world heritage criteria viii and ix, p89. 
35 Expert Advice to CITES, p18. 
36 Expert Advice to CITES, p19. 
37 Available here: The United Nations, Educational, Scientific and Cultural Organization June 2021 Report p85 
https://whc.unesco.org/archive/2021/whc21-44com-7B.Add-en.pdf . 
38 Ibid. 
39 https://www.dcceew.gov.au/sites/default/files/documents/reef-2050-longterm-sustainability-plan-2021-2025.pdf at 6; 
Australian Institute of Marine Science (AIMS) (2022): Coral Bleaching Events 1998 and 2002, Great Barrier Reef. Australian 

 

https://whc.unesco.org/archive/2021/whc21-44com-7B.Add-en.pdf
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58. It also notes that the 1.5oC target is widely recognised as a critical threshold for the Great 
Barrier Reef World Heritage Area.40 

59. The physical effects of anthropogenic climate change have already caused significant impacts 
to the Reef such as significant coral loss due to bleaching events caused by increased ocean 
temperatures.41  

60. The Great Barrier Reef Marine Park Authority has recently confirmed that another mass coral 
bleaching has occurred: the fourth since 2016 despite despite La Niña conditions.42 

61. The Commonwealth Government has identified that climate change is the biggest threat to the 

Reef. 43 Anthropogenic climate change is the single greatest threat to the survival of the Great 

Barrier Reef and the preservation of its world heritage values and national heritage values, for 

reasons that include: 44 

a. Oceans absorb and store most of the excess heat caused by greenhouse gas emissions; 

b. Marine ecosystems become stressed as ocean temperatures rise;  

c. Global warming caused by anthropogenic greenhouse gas emissions is changing 
weather patterns, altering ocean currents and causing sea-level rise within and in the 
vicinity of the Great Barrier Reef;  

d. The east Australian current (which flows southward through the Great Barrier Reef) 
now extends approximately 350 kilometres south of where it reached historically, 
influenced by global warming; 

e. Carbon dioxide emissions are, in part, absorbed by the oceans, including the ocean 
around the Great Barrier Reef; and after absorption, cause Great Barrier Reef waters to 
acidify.  

a. Acidification of reef waters reduces the ability of corals and other reef-building 
organisms to grow carbonate shell material, increases the risk of corals dissolving and 
lessens the reef’s ability to recover from cyclones, which are in turn likely to intensify as 
a result of climate change. 

 

The long-term outlook of the Great Barrier Reef is critically dependent on limiting global 

temperature rise to the maximum extent possible, as quickly as possible.45 

 
Institute of Marine Science (AIMS); https://eatlas.org.au/data/uuid/2a17791d-8175-481b-8d31-c25f02e66ef6; 
https://www.aims.gov.au/research-topics/environmental-issues/coralbleaching/ 
coral-bleaching-events Great Barrier Reef Marine Park Authority, Australian Institute of Marine Science, and CSIRO 2022, Reef 
snapshot: Summer 2021-22, Great Barrier Reef Marine Park Authority, Townsville. 
40 Ibid p84. 
41 IPCC SR1.5, pp 226, 229, 251. 
42 The Great Barrier Reef Marine Park Authority, Reef Health update, 25 March 2022, available at: 
https://www.gbrmpa.gov.au/the-reef/reef-health. 
43 See: Australian Government: State Party Report on the State of Conversation for Australia’s Great Barrier Reef: 
https://www.dcceew.gov.au/sites/default/files/documents/gbr-state-partyreport pdf at 4; and the Australian 
Government and Queensland Government, “Reef 2050 Long-Term Sustainability Plan, 2021-2025”, 
https://www.dcceew.gov.au/sites/default/files/documents/reef-2050-long-termsustainability-plan-2021-2025.pdf 
at 6. 
44 Australian Government and Queensland Government, “Reef 2050 Long-Term Sustainability Plan, 2021-2025”, 
https://www.dcceew.gov.au/sites/default/files/documents/reef-2050-long-termsustainability-plan-2021-2025.pdf 
at 6. 
45 Ibid at 6. 

https://eatlas.org.au/data/uuid/2a17791d-8175-481b-8d31-c25f02e66ef6
https://www.dcceew.gov.au/sites/default/files/documents/gbr-state-partyreport
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d) Impact of the Project  

62. ECNT’s submits that the GHG emissions and climate change impacts of the Proposed Action are 
“significant”, within the meaning of the EPBC Act.  In this context, significant impact means an 
impact which is “important, or notable, or of consequence, having regard to its context and 

intensity”.46 This “depends upon the sensitivity, value, and quality of the environment which is 
impacted, and upon the intensity, duration, magnitude and geographic extent of the 
impacts”.47 For an impact to be “likely” there must be a real and not remote chance or 
possibility,48 distinct from a balance of probabilities test requiring an over 50% chance of 
occurring.49  

63. The GHG emissions of the Proposed Action will necessarily result in the further decline of the 
Reef, and drive global temperature increase into the range at which the Reef is likely to be 
significantly impacted.50 

64. Specifically, the Project is likely to have a significant impact on the Reef because its GHG 
emissions will increase the likelihood and severity of physical impacts associated with 
anthropogenic climate change relevant to coral reefs, including increased ocean temperature 
and acidification, and more extreme weather events, which will all lead to impacts on the size, 
diversity and ecosystem health of the Reef.51 

65. ECNT considers that, in the context of the current level of warming and GHG emissions globally, 
the impacts of Proposed Action’s GHG emissions, as detailed above, are likely to have 
significant impacts on the size, diversity and ecosystem health of the Reef, and in turn are likely 
to have significant impacts on the World Heritage and National Heritage values of the Great 
Barrier Reef. 

66. ECNT attaches and relies on a report of Professor Terry Hughes, dated 9 March 2022 (Hughes 
Report).  

67. The Hughes Report establishes that even at 1.5°C of warming, there will be significant impacts 
to the Reef, including to its world heritage and national heritage values: see section 2 of the 
Hughes Report. 

68. The Hughes Report was prepared in support of the Australian Conservation Foundation’s 
submission in relation to the Galilee Power Station Project. The Report is directly relevant in 
relation to the Proposed Action because the emissions profile of the Proposed Action is similar 
to, or more significant than the emissions profile of the Galilee Power Station Project.  

 
46 Booth v Bosworth [2001] FCA 1453; 114 FCR 39 at [99]–[100]; Northern Inland Council for the Environment Inc v 
Minister for the Environment [2013] FCA 1419; 218 FCR 491 at [91]–[92], [118]; Tasmanian Aboriginal Centre Inc v 
Secretary, Dept of Primary Industries, Parks, Water and Environment (No 2) (2016) 215 LGERA 1; [2016] FCA 168 at 
[240]. 
47  Australian Government Department of Environment, Matters of National Environmental Significance 1.1 
Significant impact guidelines (2013), p 2. 
48 Northern Inland Council for the Environment Inc v Minister for the Environment (2013) 218 FCR 491 at [91]–[92]; 
Polaris Coomera Pty Ltd v Minister for the Environment [2021] FCA 254 at [226]. 
49 Polaris Coomera Pty Ltd v Minister for the Environment [2021] FCA 254 at [225], [227]; Booth v Bosworth (2001) 
114 FCR 39 at [97]-98]; Australian Brumby Alliance Inc v Parks Victoria Inc (2020) 277 FCR 559 at [223]. 
50 IPCC SR1.5, pp 8, 38, 28, 229-230. 
51 IPCC 6 AR, SPM-19, 23. 
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69. Section 5 of the Hughes Report outlines the significant impacts that the emissions generated by 
the Galilee Power Station Project will have on the Great Barrier Reef Marine Park. In particular 
at [52]-[56] Professor Hughes states:  

53. In respect to Matters of National Environmental Significance, [the Galilee project] will 
have a significant impact on the environment of the Great Barrier Reef Marine Park:  

54. By substantially increasing Australia’s greenhouse gas emissions, the project will 
modify, destroy, fragment, isolate or disturb an important, substantial, sensitive or 
vulnerable area of habitat or ecosystem component (Department of the Environment 
2014).  

55. Higher emissions will contribute to anthropogenic heating that triggers mass coral 
bleaching, resulting in an adverse impact on marine ecosystem health, functioning or 
integrity in the Great Barrier Reef Marine Park (Department of the Environment 2014).  

56. Consequently, the project will also result in a substantial change in air quality or water 
quality (including temperature) which may adversely impact on biodiversity, ecological 
health or integrity or social amenity or human health (Department of the Environment 
2014). 

70. ECNT submits that on the basis of the best estimate GHG emissions calculations of the 
Proposed Action, the conclusions set out in the Hughes Report are applicable to the Proposed 
Action. 

F. OTHER MNES LIKELY TO BE IMPACTED 

 

71. ECNT submits that the Proposed Action will have, or is likely to have, a significant impact on MNES 

(in addition to the Reef), not identified in the Referral Document, as a consequence of its 

contributions to climate change resulting from its scope 1, 2 and 3 emissions. 

72. In making this submission, ECNT relies on material provided to the Minister for the Environment 

and Water by EJA acting on behalf of the Environment Council of Central Queensland Inc,  in 

relation to the Reconsideration Requests concerning proposals for new coal and gas projects. 

a) Relevant material 

73. The basis of the Reconsideration Requests is that the proposed new coal and gas projects are likely 

to impact a number of MNES as a consequence of their GHG emissions. 

74. Material relied on in support of the Reconsideration Requests, which ECNT relies on in support of 

its submission, is as follows: 

a. Research Analysis; 

b. Expert Reports of Professor Lesley Hughes and Professor David Karoly (Expert Reports). 

75. The Research Analysis sets out current research on GHG emissions and climate change and 

identifies the likely impacts of climate change on MNES across Australia.   
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76. Both Expert Reports express the view that the Research Analysis, and its source documents, 

supports the proposition that there is a real chance that climate change will impact MNES.52 In that 

regard, Professor Karoly expressed the view that:53 

There is clear evidence that the observed increases of some climate hazards in Australia 

due to human-caused climate change are already adversely affecting MNES … It is also 

clear that these adverse impacts will increase and spread more widely as global mean 

temperature increases further over the next few decades. 

77. ECNT considers that the Research Analysis and Expert Reports in support of the Reconsideration 

Requests are relevant to, and can be relied upon, in support of its submission that the Proposed 

Action will have, or is likely to have, a significant impact on other MNES not identified in the Referral 

Document. 

b) Relevant material 

78. ECNT is an environment organisation in the NT and, as such, is particularly concerned with the 

climate change impacts on MNES located in the NT. ECNT notes that the Research Analysis 

identifies the following MNES in the NT likely to be impacted by climate change: 

a. Kakadu National Park;  

b. Uluru-Kata Tjuta National Park;  

c. Cobourg Peninsula;  and 

d. North Marine Region. 
 
79. With respect to each of the MNES identified above, the Research Analysis concludes that, when the 

relevant source material is considered, the only inference is that climate change is likely to impact 

their relevant values.54 As noted above, both Expert Reports conclude that the Research Analysis 

supports the proposition that climate change will impact MNES, including those identified above. 

C) Impacts of climate change on threatened species and ecological communities and on migratory 

species 

80. In addition to the MNES identified above, the Research Analysis identifies each of the turtle species 

listed at [18] as being MNES within both the “threatened species and ecological communities” and 

“migratory species” categories that are likely to be impacted by climate change.55 

 
52 Lesley Hughes, Expert Report [5]-[6]; David Karoly, Expert Report [24]. 
53 David Karoly, Expert Report [24]. 
54 With respect to World Heritage properties (Kakadu National Part and Uluru-Kata Tjuta National Park), p27; with 
respect to National Heritage places (Uluru-Kata Tjuta National Park), p32; with respect to Ramsar wetlands 
(Cobourg Peninsula and Kakadu National Park), p37; with respect to Commonwealth marine areas (North Marine 
Region), p72. 
55 Research Analysis, p41-44 and p64-65 
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81. The Research Analysis also identifies the species identified by ECNT at [19] as MNES within either 

of the above categories.56 

G. DEFICIENCIES IN INFORMATION  

a) Confidence in predicting impacts and effectiveness of management measures 

82. The Referral does not provide sufficient confidence as to predictions about potential significant 
impacts on MNES.  

83. Santos’ referral of the Nearshore Pipeline to the NT EPA (NT EPA Referral) is included in the 
documents provided in support of the Referral (at Attachment B). As we indicated in our 
submission to the NT EPA, some of the information provided in Appendix B is inaccurate and 
seems designed to de-emphasise important environmental values associated with Darwin 
Harbour. 

a. the NT EPA Referral does not refer to the most recent research mapping benthic 
communities in Darwin, which predicts a very high probability of extensive hard coral 
habitat in Darwin Harbour, including in the areas to be traversed by the Pipeline. These 
areas are extremely significant for marine biodiversity, providing habitat and shelter for 
a vast diversity of species. None of the Darwin Harbour marine habitat maps (corals, 
seagrasses, mixed communities) from this report are used in the Referral Document;57  

b. the NT EPA Referral suggests instead that Darwin Harbour comprises largely sand-mud 
and soft sediment communities, which is contradicted by the above research;  

c. the baseline survey provided in the Referral (Appendix D) is restricted to the project 
area only, and does not refer to marine habitat studies of Darwin Harbour, or outer 
Darwin Harbour, which is the potential zone of influence of the Pipeline’s construction 
and operation;  

d. the NT EPA Referral mentions the need to build a cofferdam but does not specify its 
size or even if it is required. The impacts of shoreline erosion associated with a 
cofferdam needs further assessment;  

e. no detail is provided on the source of rock for infill of the trench or the quantity 
needed, or where the dredge spoil will be dumped. If the rock for the trench infill is 
coming from reef areas significant damage to habitat for already overfished fish stocks 
may occur;  

f. the NT EPA Referral states that Fannie Bay is the closest seagrass to the pipeline route, 
however this information is based on the incomplete habitat mapping data from 2016 
and is incorrect. Benthic habitat mapping surveys should be completed that include the 
nearshore areas and alternative pathway options need to be assessed.  

 
56 Ibid. 
57 R. Galaiduk, B. Radford, S. Harries, M. Case, D. Williams, D. Low Choy, N. Smit, (2019) “Technical Report; Darwin 
– Bynoe Harbours predictive mapping of benthic communities”, Australian Institute of Marine Science, Perth.   
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84. The Referral does not demonstrate that there is a sufficient level of confidence in the 
effectiveness of proposed measures to avoid, mitigate or manage the impacts of the Proposed 
Action on MNES. 

b) Insufficient emissions information 

85. Limited reference is made to the GHG emissions of the nearshore aspect of the Pipeline in the 
NT EPA Referral. 

a. The NT EPA Referral claims (p 120) that the greenhouse gas emissions of the Pipeline 
are limited to construction and that operations do not “alter” emissions beyond those 
already “approved”. As discussed in detail above, we strongly submit that an additional 
25+ years of operation of the Facility should be properly assessed and managed. Plainly, 
as the Pipeline is a necessary component of the Barossa Project, it facilitates significant 
greenhouse gas emissions, which must be fully and properly calculated and disclosed, in 
order to be assessed under this Referral.  

b. The NT EPA Referral includes numerous references to elements of the Barossa Project, 
including the Pipeline, which indicate that comprehensive assessment of this 
environmental factor is required, such as: 

i. the statement on p 16 that annual rates of greenhouse gas emissions at the 
Facility will increase by approximately 5% when processing Barossa gas (in stark 
contrast to the previous finding58 that annual rates of emissions would be lower 
than current operations); 

ii. references to the “Bayu-Undan CCS Opportunity” without providing any details 
of whether CCS is feasible or how Santos proposes to make this unproven 
technology work; and 

iii. acknowledgement that, due to the extremely high content of carbon dioxide in 
the Barossa field, a significant but unspecified amount of greenhouse gas will 
simply be vented into the atmosphere in order to transport it through the 
Pipeline. 

86. Neither the Referral, nor the NT EPA Referral contains figures or estimates for the GHG 
emissions associated with the Pipeline or the Proposed Action,  or makes any reference to the 
indirect emissions associated with the combustion of produced LNG.  

87. The Minister should require Santos to provide detailed and comprehensive information in 
relation to the emissions of the Proposed Action in order to assess those impacts in line with 
the obligations contained in the EPBC Act. 

 

ACTION REQUIRED 

88. ECNT strongly submits that, in light of the matters set out above, the Minister should: 

 
58 In the NT EPA’s “Statement of Reasons” for its decision not to assess the DLNG Extension proposed action, 
available: https://ntepa.nt.gov.au/__data/assets/pdf_file/0006/882006/decision-statement-reasons-darwin-lng-
transition-work-program-conocophillips.PDF.  

https://ntepa.nt.gov.au/__data/assets/pdf_file/0006/882006/decision-statement-reasons-darwin-lng-transition-work-program-conocophillips.PDF
https://ntepa.nt.gov.au/__data/assets/pdf_file/0006/882006/decision-statement-reasons-darwin-lng-transition-work-program-conocophillips.PDF
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a. exercise the power under s74B of the EPBC Act to decide that the Referral is clearly 
unacceptable on the basis of the information in the Referral, because it would have 
unacceptable impacts on MNES; 

b. decide that the Proposed Action is a controlled action with the following applicable 
controlling provisions, as discussed in detailed above: 

i. World Heritage (ss 12 and 15A); 

ii. National Heritage (ss 15B and 15C); 

iii. Listed threatened species and communities (ss 18 and 18A); 

iv. Listed migratory species (s 20); 

v. Commonwealth marine areas (s 23); and 

vi. Great Barrier Reef Marine Park (ss 24B and 24C); or 

c. request more information pursuant to section 76(1) of the EPBC Act.  
 

Please contact us at kirsty.howey@ecnt.org should you wish to discuss the content of this letter. 

Yours sincerely,  
 
Environment Centre NT Inc 
   

 

Kirsty Howey 

Director 
Environment Centre NT       

mailto:kirsty.howey@ecnt.org
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I have prepared this report in response to an expert brief provided to me by the 

Environmental Defenders Office (EDO), who are acting on behalf of the Australian 

Conservation Foundation Inc (ACF). I have reviewed Division 23.12 of Part 23 of the Federal 

Court Rules and expert witness guidelines (Practice Note CM7) to ensure that my report 

complies with these guidelines. A declaration, including my relevant qualifications, is 

attached (Appendix A). It details my tertiary academic qualifications and employment, a list 

of my published works, and a statement of my expertise. 
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1.  Existing impacts of climate change on the Great Barrier Reef  

 

i. the Great Barrier Reef as a whole;  

 

1. Anthropogenic climate change, primarily due to burning of fossil fuels, has already 

affected the Great Barrier Reef and other coral reefs throughout the tropical oceans in 

four principal ways: 

 

(a) Gradually rising sea temperatures which alter the physiology, metabolism, 

reproduction and growth rates of animals, plants and microbes, and where they can 

survive.  

(b) Rising sea levels, due to thermal expansion and melting ice, which primarily affects 

coastal and other shallow-water ecosystems. Intertidal species, including mangroves 

and nesting turtles are particularly vulnerable to inundation and rising sea levels. 

(c) Increased climatic instability, including more extreme and prolonged marine 

heatwaves, cyclones, coastal floods and runoff of sediment and nutrients. Spikes in 

sea temperature during increasingly hot summers produce destructive episodes of 

mass coral bleaching that, by definition, extend over very large areas.  

(d) Ocean acidification and changes in water chemistry. Shallow-water pH and aragonite 

saturation states, that are critically important for calcification and other processes on 

coral reefs, will continue to drop as atmospheric CO2 rises. The global average pH of 

ocean surface waters has declined over the past 200 years by approximately 0.1 units, 

from 8.21 to 8.10, causing a reduction in coral growth and calcification rates (De’Ath 

et al. 2018).  

 

2. Of these four classes of impacts, the most pressing and severe element so far has been 

mass coral bleaching. Mass bleaching is a modern phenomenon attributed to 

anthropogenic heating (Oliver et al. 2009). Already, with just over 1oC of average global 

warming above pre-industrial temperatures, coral reefs have experienced three pan-

tropical episodes of intense coral bleaching in the past three decades (in 1997-8, 2010 and 

2015-6). Each of these unprecedented events affected over half of the world’s reefs 

(Hughes et al. 2018). Coral bleaching occurs when the relationship between corals and 

the photosynthetic symbionts that live inside their tissues breaks down, turning the coral 

pale. Bleached corals are physiologically damaged and nutritionally compromised. Many 



3 
 

of them die when bleaching is severe. The severity of bleaching depends on the height of 

the spike in temperature (measured as a positive temperature anomaly relative to the 

historical average) and its duration. Consequently, measurements of heat stress and 

seasonal forecasts of coral bleaching (issued by the US National Oceanic and 

Atmospheric Administration (NOAA) and the Australian Bureau of Meteorology) are 

based on the Degree Heating Week (DHW) metric, a widely-used measure that 

incorporates both the duration and intensity of heat exposure each summer. The empirical 

relationship between DHW exposures and observed losses of corals also allows 

prediction of the future impacts of fossil fuel emissions and rising temperatures on the 

Great Barrier Reef. 

 

3. The Great Barrier Reef has experienced mass coral bleaching five times in the past 23 

years due to global heating, in 1998, 2002, 2016, 2017, and 2020. Two of these events 

coincided with El Nino conditions (1998 and 2016), and the remaining three did not. Sea 

surface temperatures (SSTs) during El Nino summers are slightly warmer in most parts of 

the tropical Ocean. However, due to anthropogenic heating, average SSTs during cooler 

La Ninas are now hotter than they used to be 30-40 years ago during El Ninos (Hughes et 

al. 2018). 

 

4. Attempts to restore coral cover through coral gardening, assisted migration (by harvesting 

larvae) and assisted evolution (rearing corals in an aquarium) are prohibitively expensive 

and unworkable at any meaningful scale (Condie et al. 2021). The only lasting solution 

for sustainable protection of corals on the Great Barrier Reef is a rapid reduction in 

greenhouse gasses, including those produced and exported from Australia. 

 

5. Prior to 1998, then the hottest year on record, coral bleaching was rare and localized 

because sea temperatures were cooler than those experienced today, including during 

historical El Nino periods (Oliver et al. 2009). Sea surface temperatures on the Great 

Barrier Reef in December 2021 were the hottest recorded by the Australian Bureau of 

Meteorology since their measurements began in 1900. Figure 1, produced by the 

Australian Bureau of Meteorology, shows the clear warming trend in sea surface 

temperatures on the Great Barrier Reef over the past 120 years. 
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Fig. 1. Sea surface temperature anomalies on the Great Barrier Reef in December, 1900-

2021. Blue bars indicate years where temperatures were lower than the 1961-1990 

reference period. Red bars indicate warmer, positive anomalies. (Australian Bureau of 

Meteorology, 2022). 

 

6. The distinctive geographic footprints of recurrent bleaching on the Great Barrier Reef in 

1998, 2002, 2016, 2017 and 2020 were determined by the spatial pattern of anomalously 

high sea temperatures in each year (Fig. 2A,B): 

(a)  In 1998, bleaching was primarily coastal and most severe in the central and southern 

regions.  

(b) In 2002, bleaching was more widespread, and affected offshore reefs in the central 

region that had escaped in 1998.  

(c) In 2016, bleaching was even more extensive and much more severe, especially in the 

northern, and to a lesser extent the central regions, where many coastal, mid-shelf and 

offshore reefs were affected (Fig. 2A). In 2016, the proportion of reefs experiencing 

extreme bleaching (>60% of corals bleached) was over four times higher compared to 

1998 or 2002 (Fig. 2A). Conversely, in 2016, only 8.9% of 1,156 surveyed reefs 

escaped with no bleaching, compared to 42.4% of 631 reefs in 2002 and 44.7% of 638 

in 1998.  

(d) In 2017, bleaching and heat intensity were most severe in the central region.  
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(e) Prolonged hot conditions occurred in the northern, central and southern regions in 

2020 for the first time, causing bleaching in the southern region, which had escaped 

bleaching in 2016 and 2017.  

(f) The cumulative, combined footprint of all five major bleaching events now 

encompasses almost the entire Great Barrier Reef Marine Park, with the exception of 

southern, offshore reefs (Fig. 2A).  

 

 
Figure 2. (A) Geographic extent and severity of coral bleaching during major events in 1998, 

2002, 2016, 2017 and 2020, measured by extensive aerial scores: 0 (<1% of corals bleached), 1 

(1-10%), 2 (10-30%), 3 (30-60%), 4 (>60%). The number of reefs surveyed in each year was 

587 (in 1998), 630 (2002), 1,135 (2016), 742 (2017) and 1,036 (2020). (B) Spatial pattern of 

heat stress (Degree Heating Weeks, oC-weeks) measured from satellites during each mass 

bleaching event. Dark blue represents 0 oC-weeks and red is 15 oC-weeks (the maximum 

recorded, in 2017 and 2020). (Hughes et al. 2021). 

 

7. While the Great Barrier Reef has recorded five bouts of mass bleaching, the northern 

region so far has been affected severely (defined as >50% of reefs with >30% bleaching) 

only once in 2016, the south also once in 2020, and the central region three times in 2016, 

2017 and 2020.  (Figure 2A). Consequently, the bleaching severity varies asynchronously 

among regions. Similarly, at the scale of individual reefs, 20% to 55% of reefs 

experienced severe bleaching in each of the five mass bleaching events, while 14% to 

48% of reefs have escaped bleaching each time.   
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8. Severe bleaching causes mass mortality of corals at unprecedented scales, far exceeding 

the damage caused by a severe cyclone (Dietzel et al. 2021). For example, in 2016, the 

total cover of reef crest corals on the Great Barrier Reef declined by 30.0% between 

March and November (Hughes et al. 2017, Great Barrier Reef Outlook Report 2019). 

This loss, of billions of corals, was unprecedented in scale and severity. 

 

 
Figure 3. Large-scale spatial patterns in change in coral cover and in heat exposure on the 

Great Barrier Reef, Australia. (a) Change in coral cover between March and November 2016. 

(b) Heat exposure, measured as Degree Heating Weeks (DHW, oC-weeks) in the summer of 

2016. 

 

9. Mildly bleached corals typically regain their colour when temperatures drop at the end of 

hot summers, and they usually survive. Consequently, reefs that experienced less than 

25% bleaching in March 2016 typically had almost no loss of cover after eight months 

(Fig. 2B, Fig. 3). In contrast, above this threshold, the loss of coral cover increased 

progressively, indicating that few of the severely bleached corals survived (Fig. 4). The 

loss of coral cover was highly significantly correlated with the level of heat exposure 

(Degree Heating Weeks) on each reef (Fig. 3).  
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Figure 4. The relationship between the severity of bleaching and subsequent loss of corals on 

the Great Barrier Reef in 2016. Each data-point represents an individual reef (Hughes 

et al. 2018). 

 

10. The response to heat exposure varied significantly among coral species, illustrating a 

spectrum of thermally tolerant “winners” with higher survival versus more sensitive 

“losers”. In the aftermath of each mass bleaching event, reefs have shifted away from the 

dominance of fast-growing, three-dimensional, branching and tabular species with dense 

skeletons, to a depauperate assemblage dominated by taxa with simpler morphological 

characteristics and slower growth rates (Hughes et al. 2018, Great Barrier Reef Outlook 

Report 2019). This shift in the mix of species has impacted the heritage values of the 

Great Barrier Reef World Heritage Area (WHA). 

 

11. The capacity of corals to persist, reproduce and disperse will be critical drivers of the 

unfolding trajectory of the Great Barrier Reef. In marine systems, the production of larvae 

and recruitment of functionally important species are fundamental processes for re-

building depleted adult populations, maintaining resilience, and avoiding ecological 

collapse in the face of rising environmental pressures. As a consequence of mass 

mortality of adult broodstock in 2016 and 2017 due to heat stress, the amount of larval 

recruitment on the Great Barrier Reef declined in 2018 by 89% compared to historical 
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levels (Figure 5). For the first time, brooding pocilloporids replaced spawning acroporids 

as the dominant taxon in the depleted recruitment pool (Hughes et al. 2019). At the scale 

of the entire Great Barrier Reef, overall recruitment of corals after bleaching was reduced 

to 11.3% of the average levels measured repeatedly over the preceding decades (in 1996, 

1997, 1998, 2004, 2015 and 2016). 

 

 
Figure 5. The collapse of coral recruitment along the 2300 km length of the Great Barrier 

Reef. A (left): Density of recruits, measured repeatedly over three decades, from 1996-2016 

(n = 47 reefs). B (right): Density of recruits in 2018 after mass mortality of corals in 2016 and 

2017 due to back-to-back bleaching (n = 17 reefs). The radius of each circle is scaled to show 

the overall recruit density of spawners and brooders combined. Yellow and blue indicate the 

proportion of spawners and brooders, respectively. (Hughes et al. 2019). 

 

12. The replacement of dead corals (by larval recruitment and subsequent colony growth) 

following a mass bleaching event takes at least a decade for fast-growing weedy corals, 

such as species of Acropora, Pocillopora, Seriatopora and Stylophora. The success of 

recruitment depends upon an adequate supply of larvae from lightly bleached or 
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unbleached reefs, the rapid break down of millions of dead coral skeletons to provide a 

more enduring and stable substrate for settling larvae, and the extent of major 

disturbances during the recovery period. For longer-lived, slow-growing species, the 

trajectory of recovery on heavily damaged reefs is far more protracted, almost certainly 

decades longer than the return-times of future recurrent bleaching events.  

 

ii   component parts of the Great Barrier Reef; 

 

13. Assessments of the condition of the Great Barrier Reef in the Commonwealth’s Great 

Barrier Reef Reports (in 2009, 2014 and 2019) and in Australia’s annual State Party 

Reports to UNESCO are overwhelmingly presented at the scale of the entire Great Barrier 

Reef region. However, more local-scale data are critical for understanding and 

documenting the trajectory of the Great Barrier Reef. For example, mangroves, seagrasses 

and reef habitats have marked distribution patterns inshore compared with offshore, and 

many processes such as coral growth, outbreaks of crown-of-thorns starfish and larval 

recruitment by fishes and corals show distinct north-south gradients. Similarly, coral 

bleaching in 1998, 2002, 2016, 2017 and 2020, and subsequent mortality and recruitment 

of corals, all show complex multi-scale spatial patterns (Fig. 2, 3, 4) that have already 

affected the condition and Integrity of the Great Barrier Reef WHA, both locally and 

region-wide.  

 

14. The Commonwealth Government has recognised this new complexity (AIMS 2021 Long-

term Monitoring Report), for example, quoted here: 

 

15. Similarly, Australia’s 2014 State Party Report to UNESCO noted briefly that the 

condition of the Great Barrier Reef was increasingly patchy: “While activities within the 

property are comprehensively managed and use is generally sustainable, the remoteness 
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of some of the property poses challenges for managing agencies. This, and previous 

assessments, have demonstrated that the most significant impacts on the property’s 

values arise from external pressures such as climate change, catchment run-off and 

coastal development. In the southern two-thirds of the Region, where there are greater 

levels of development, the condition and trend of some values are in decline.” Two years 

later, the relatively pristine northern third of the Great Barrier Reef bore the brunt of the 

2016 mass bleaching event (Fig. 2). 

 

16. The 2016 bleaching event, the first for 14 years, triggered an unprecedented loss of 

corals on the northern third of the Great Barrier Reef, and to a lesser extent, the central 

third, with virtually no mortality further south (Fig. 3). The geographic footprint and 

intensity of the coral die-off was closely matched by the observed north-south and east-

east west patterns in accumulated heat (Fig. 3), measured by the US National Oceanic 

and Atmospheric Administration from satellites as Degree Heating Weeks (DHW).  

 
17. Within the 1,200 km extent of the northern and central regions where moderate to severe 

bleaching occurred in 2016 (from 9.5-19.5oS), the decrease in coral cover was 38.2%. In 

the northern 700 km section (from 9.5-14.5oS) where the heat exposure and bleaching 

was the most extreme, 50.3% of the coral cover in shallow-water habitats was lost within 

eight months (Fig. 3). In comparison, the loss of corals and the area affected by the 2016 

climatic event was an order of magnitude greater than the patchier damage that typically 

occurs on reefs sites within the track of a severe tropical cyclone (Dietzel et al. 2021). 

For the top quartile of reefs (i.e. the 25% of reefs that were most severely impacted), 

mortality following bleaching in 2016 ranged from 84-99%. When mortality is this high, 

it affects even long-lived “winner” species that are slow to recover – when a 50-year-old 

coral dies, it takes at least that long for it to be replaced. This die-off in 2016 in the 

northern region was by far the largest loss of corals ever recorded on the Great Barrier 

Reef. 

 

iii. the world heritage values of the Great Barrier Reef World Heritage property; 

 
18. Coral bleaching and mortality due to global heating has profound impacts on the World 

Heritage Values and Integrity of the Great Barrier Reef WHA. Corals make a substantive 

contribution to OUV for all four of the natural criteria for World Heritage listing: (1) 
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significant geomorphic features, (2) significant ongoing ecological and biological 

processes, (3) significant natural habitats for the conservation of biological diversity, and 

(4) exceptional natural beauty.  

 

19. Significant Geomorphological Features: The Great Barrier Reef region contains one of 

the widest range of reef types in the world, including extensive inshore turbid reefs, 

fringing reefs on high islands, wooded cays, mid-shelf reefs, ribbon reefs, deltaic reefs in 

the far north, submerged shoals, Halimeda bioherms, and mesophotic reefs. These reefs 

represent major stages in the Earth’s evolutionary history and are examples of the 

property’s unique Outstanding Universal Value (OUV). Coral bleaching will continue to 

substantially affect shallow reef-building processes, such as internal and external 

bioerosion, calcification and reef accretion.  

 
20. Significant ongoing ecological and biological processes: Episodic heavy losses and a 

gradual long-term decline in corals will profoundly change virtually all reef processes. 

For example, particle feeding by corals has declined, predation on them has increased 

(on a per-capita basis), disease of corals is increasing, and recruitment of corals has been 

impaired. Other key processes that have been affected are symbiosis between corals, 

zooxanthellae and microbes, competition for space, herbivory, calcification, and the 

provision of coral habitat 

 
21. Significant natural habitats for the conservation of biological diversity: Corals form a 

network of close to 3000 separate reefs throughout the Great Barrier Reef WHA, and 

>400 species of hard coral create the habitat that supports biodiversity of all reef-

associated species throughout the WHA. Reef environments (generated by settlement, 

growth and accretion by corals) also support reef-dependent industries as well as 

spiritual, cultural, and social values (Great Barrier Reef Outlook Reports, 2009, 2014, 

2019).  

 
22. Exceptional natural beauty: Corals provide superlative natural beauty and spectacular 

underwater scenery, which supports a lucrative tourism industry and regional economy. 

The Reef’s natural phenomena include annual coral spawning and significant spawning 

aggregations of many fish species that depend on corals for habitat, particularly during 
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their juvenile phase. The widespread loss of coral cover in shallow-water habitats 

following coral bleaching events has already substantially impacted on aesthetic values.  

 
23. The entire Great Barrier Reef (excluding the Torres Strait) was included within the WHA 

when it was in 1981, to ensure the “integrity” of the property. Integrity and many 

elements of World Heritage Values have slowly eroded since inscription, for example, 

the depletion of megafauna and seabirds, and the episodic loss of corals due to 

anthropogenic heating. While there have been positive trends, such as moderate 

improvements in water quality in some river catchments, and an increase in the number 

of migratory humpback whales, many of the values of the Great Barrier Reef continue to 

be seriously affected by climate change and coastal pollution. 

 
24. The Great Barrier Reef Outlook Reports provide comprehensive assessments of the 

Great Barrier Reef Region every five years (in 2009, 2014 and 2019), based on the most 

recent peer-reviewed scientific literature. The first of these reports, released seven years 

after the 2002 mass bleaching event, noted “The outlook for the Great Barrier Reef 

ecosystem is at a crossroad, and it is decisions made in the next few years that are likely 

to determine its long-term future. Unavoidably, future predictions of climate change 

dominate most aspects of the Great Barrier Reef’s outlook over the next few 

decades.” This statement from the Commonwealth Government pre-dated the three most 

recent mass coral bleaching events. 

 
25. Five years later, and prior to mass coral bleaching in 2016, 2017 and 2020, the 

Commonwealth’s 2014 Great Barrier Reef Outlook Report noted “The assessments of 

biodiversity and ecosystem health show that the northern third of the Great Barrier Reef 

Region has good water quality and its ecosystem is in good condition. In contrast, key 

habitats, species and ecosystem processes in central and southern inshore areas have 

continued to deteriorate from the cumulative effects of impacts. For example, the 

population of the iconic and culturally important dugong, which was already at very low 

levels compared with a century ago, has declined further in this part of the Region….. 

The natural beauty of most of the [Great Barrier Reef] Region remains. However, its 

underwater aesthetic value has declined in central and southern inshore areas. External 

pressures are affecting the property’s integrity (Section 4.8.4, p.101). The primary 

“external pressures” then and now are rising greenhouse gasses and coastal runoff of 
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pollutants. Two years later, in 2016, the northern region experienced an unprecedented 

loss of corals, further degrading the integrity of the Great Barrier Reef WHA. 

 

26. Following the third and fourth episode of mass coral bleaching in 2016 and 2017, the 

Commonwealth’s third (2019) Great Barrier Reef Outlook Report noted “While the 

property’s outstanding universal value as a World Heritage Area remains whole and 

intact, its integrity is challenged and deteriorating. Given the global scale of human-

induced climate change, the size of the property is becoming a less effective buffer to 

broadscale and cumulative impacts. Attributes that remain in good condition at a 

Region-wide scale include the spectacular scenery, over half of the ecosystem processes, 

and some species components…. At a Region-wide scale, ecosystem processes have not 

ceased to operate. However, ecological and biological processes that are fundamental to 

a functioning ecosystem (for example, reef building, recruitment and symbiosis) are 

considered to be in poor condition” (Section 4.2.4, p. 89). 

 
27. The most explicit account of declining world heritage values of the Great Barrier Reef is 

included in Appendix 3—Benchmarking the Outstanding Universal Value of the Great 

Barrier Reef World Heritage Area, as part of Australia’s reporting to UNESCO (State 

Party Report 2014). See Table 1 

 
Table 1. The condition (very good, good or poor) and ongoing trend of components of the 

Outstanding Universal Value of the Great Barrier Reef WHA and its Integrity, benchmarked 

against their condition when the Great Barrier Reef was inscribed by UNESCO in 1981 (State 

Party Report, 2014) 

 

28. As part of its role as scientific advisor to UNESCO, the International Union for the 

Conservation of Nature (IUCN) produced three World Heritage Outlook reports for the 

Great Barrier Reef World Heritage property, in 2014, 2017 and 2020, available at: 
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https://worldheritageoutlook.iucn.org. These reports are based on the peer-reviewed 

scientific literature, the Commonwealth’s Great Barrier Reef Outlook Reports, and the 

State Party reporting by Australia to UNESCO. 

 

29. The first and second IUCN reports rated the Great Barrier Reef World Heritage property 

as of ‘Significant concern’ (see the four-point scale, red-green, shown below). Based on 

the recent scientific literature, and the annual reporting provided by Australia, IUCN’s 

latest 2020 report downgraded the Great Barrier Reef's Conservation Outlook to 

“Critical”. 

 
 

30. According to IUCN, “Regrettably, a number of values for which the Great Barrier Reef 

was inscribed on the World Heritage List have been declining significantly. There has 

been a further dramatic decline as a result of the 2016, 2017 and 2020 coral bleaching 

events…. In addition to the decline in coral cover and other impacts caused by the 

bleaching events, ongoing declines have also been noted across a range of other 

attributes comprising the site's OUV, as evidenced by the declining trends in loggerhead, 

hawksbill and northern green turtle populations and scalloped hammerhead shark, 

deteriorating trends in many seabird populations and possible declines in some dolphin 

species. Many important processes underpinning the complexity of the Great Barrier 

Reef have also been declining as a result of climate change, including reef building and 

recruitment” (IUCN World Heritage Outlook 2020) 

https://worldheritageoutlook.iucn.org/
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31. The December 2020 IUCN report cited a total of 69 documents in support of its 

conclusions https://worldheritageoutlook.iucn.org/explore-sites/wdpaid/2571. The 

Australian Government criticised the report as a “desktop study”. However, the same 

criticism can be levelled at Australia’s own reports, which also depend heavily on the 

latest published scientific literature. Sixteen of the 69 documents cited by IUCN in 2021 

were reports written by the Great Barrier Reef Marine Park Authority, including the most 

recent 2019 Great Barrier Reef Outlook Report. 

 

iv. the national heritage values of the Great Barrier Reef National Heritage place. 

 

32. The Great Barrier Reef has been placed since 2007 on the National Heritage List, 

together with all other existing Australian World Heritage sites. Heritage values of the 

Region were considered in the Great Barrier Reef Outlook Report for the first time in 

2014, following amendments in 2008 to the Great Barrier Reef Marine Park Act 1975 

(Cth). The scope of the assessment in the 2014 and 2019 Outlook Reports includes the 

Great Barrier Reef Region’s natural, Indigenous and historic heritage value (e.g. ship 

wrecks, lighthouses). The natural values align with the World Heritage Values, described 

above (Table 1). 

 

33. Rises in sea levels and severe weather events associated with anthropogenic heating are 

already degrading national values, including declines of key species (e.g. turtles, dugong, 

sea birds) and habitats that support many species (sea grass beds and coral reefs). The 

Commonwealth’s Great Barrier Reef Outlook Report (2019) assessed and graded five 

components of natural heritage values. Three components - Natural beauty and natural 

phenomena, Ecological and biological processes and Integrity - were considered to have 

declined from ‘very good’ to ‘good’ condition, but were borderline with ‘poor’. Habitats 

for conservation of biodiversity was assessed as ‘poor’. Major stages of the Earth’s 

evolutionary history had deteriorated to ‘good’ condition. Following mass bleaching of 

corals in 2016 and 2017 due to record-breaking temperatures, the Commonwealth’s 

Great Barrier Reef Outlook Report (2019) concluded that the outlook overall for the 

Great Barrier Reef had degraded in 2015-2019 from ‘poor’ to ‘very poor’. Mass 

bleaching of corals occurred again in 2020, further impacting all elements of natural 

https://worldheritageoutlook.iucn.org/explore-sites/wdpaid/2571
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values, including in southern areas of the Great Barrier Reef that experienced extreme 

heat levels for the first time since 2002 (Fig, 1B). 

  

2. Likely impacts on the Great Barrier Reef if climate change leads to temperature rises 

of 1.5℃ above pre-industrial levels. 

 

i. the Great Barrier Reef as a whole; 

 

34. Coral reefs throughout the tropics will continue to degrade over the current century until 

climate change stabilises, allowing remnant populations to reorganise into novel, heat-

tolerant reef assemblages. The 2016, 2017 and 2020 mass bleaching events have already 

triggered the initial phase of that transition on the northern, central and southern regions 

of the Great Barrier Reef (Fig. 2). The process of recovery of corals after each bout of 

mass bleaching – the replacement of dead corals by new ones – is slowing down on the 

Great Barrier Reef (Ortiz et al 2018), and increasingly, a recover trajectory is truncated 

by each new coral bleaching event (Fig. 2). According to IPCC (2019): Restricting 

overall warming to 1.5°C will still see a downward trend in average coral cover (70–

90% decline by mid-century) but will prevent the total loss of coral reefs projected with 

warming of 2°C. 

 

35. The original species composition of corals in the Great Barrier Reef WHA will be 

permanently changed and irrecoverable under a temperature rise of 1.5℃ above pre-

industrial levels. Loss of adult brood-stock will lead to widespread recruitment failure 

and diminished connectivity of larvae. The IPCC (2019) concluded that “Multiple lines 

of evidence indicate that the majority (70–90%) of warm water (tropical) coral reefs that 

exist today will disappear even if global warming is constrained to 1.5°C (very high 

confidence). {3.4.4, Box 3.4}” 

 
36. Longer-term impacts over the next decade will also likely include higher levels of 

disease in corals, slower growth rates and lower rates of reproduction. The per capita 

predation rate on corals will rise, because there will be more predators per coral (e.g. the 

snail Drupella, and crown of thorns starfish Acanthaster). Loss of corals will have far-

ranging impacts on fish and other organisms that depend on them for food and shelter. 
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ii. the component parts of the Great Barrier Reef; 

 
37. The increased patchiness and erosion of Integrity of the Great Barrier Reef will continue 

to accelerate with further warming. Already, after five bouts of mass coral bleaching in 

the past 24 years, only 1.7% of the Great Barrier Reef remains unbleached, and 80% has 

bleached severely (with associated loss of corals) at least once since 1998. So far, the 

central Great Barrier Reef has experienced more heat stress and more severe bleaching 

than reefs to the north or south (Fig. 2).  

 

38. A dwindling proportion of relatively intact reef will be critical for a long-term recovery - 

if global temperatures remain below or close to the 1.5oC Paris target. As noted by IPCC 

(2019): The remaining reefs at 1.5°C will benefit from increasingly stable ocean 

conditions by the mid-to-late 21st century. Limiting global warming to 1.5°C during the 

course of the century may, therefore, open the window for many ecosystems to adapt or 

reassort geographically.  

 

iii. the world heritage values of the Great Barrier Reef World Heritage property; 

 
39. After 5 mass bleaching events triggered by approximately 1.2oC of global average 

warming so far, a rise to 1.5oC would ensure a further loss of OUV on the Great Barrier 

Reef (Heron 2018), as predicted by the “very poor” outlook for the Great Barrier Reef 

(Great Barrier Reef Outlook Report 2019). If the IPCC prediction - Restricting overall 

warming to 1.5°C will still see a downward trend in average coral cover (70–90% 

decline by mid-century) – is fulfilled, it is likely that the Great Barrier Reef and other 

coral reef WHAs will be listed by UNESCO as ‘in danger’. 

 

40. Although Australia’s reef management capacity is often described by the Commonwealth 

Government as being among the best in the world, many of the Great Barrier Reef’s 

World Heritage values will continue to decline with 1.5oC of warming. The Reef 2050 

Long-Term Sustainability Plan is a significant step in providing a framework for the 

management of the Great Barrier Reef in coming decades, particularly inshore water 

pollution. However, the Plan has no targets for reducing the impacts of greenhouse gas 

emissions, the number one threat to the Great Barrier Reef’s World Heritage values, as 

identified in all three Great Barrier Reef Outlook reports.  
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iv. the national heritage values of the Great Barrier Reef National Heritage place. 

 
41. The Great Barrier Reef’s World Heritage and National Heritage values were assessed in 

the Commonwealth’s 2019 Great Barrier Reef Outlook Report. Already, with 

approximately 1.2oC of global average warming, many elements of National Heritage 

value are declining.  Additional rises in sea levels and severe weather events associated 

with anthropogenic heating of 1.5oC will further degrade national values. Turtles and 

dugongs are highly susceptible to rising temperatures and to die-offs of sea grass beds 

due to heatwaves and other severe weather events. The frequency of coral bleaching will 

increase, leaving less time for a partial recovery of coral populations between 

consecutive bleaching events (Heron et al. 2018). Consequently, the current “poor” 

rating for Habitats for conservation of biodiversity is unlikely to improve. Other 

elements of national values that are currently ‘good’ but borderline with ‘poor’ (section 

1.320 are very likely to decline further. 

 

3. Likely impacts on the Great Barrier Reef if climate change leads to temperature rises 

of 1.7℃ above pre-industrial levels.  

 

i. on the Great Barrier Reef as a whole; 

 

42. Every fraction of a degree of further warming causes further severe impacts, as shown 

for example by the relationship between Degree Heating Weeks and coral bleaching 

(Figures 2 and 3, above). Warming of 1.5oC will cause more damage than the current 

level of anthropogenic heating (approximately 1.2oC so far), and 1.7oC will be much 

worse – because the relationship between further heating and ecological, social and 

economic impacts is not linear - it accelerates. The impacts of 1.7oC on the Great Barrier 

Reef and on its World Heritage and National Heritage values will be intermediate 

between changes caused by 1.5oC (see section 2 of the report) and 2oC (see section 4 of 

the report), and much greater than 1.5oC.  

 

43. In its comparison of the impacts of 1.5oC versus 2oC on coral reefs, the IPCC stated: For 

warm-water coral reefs, there is high confidence in the transitions between risk levels, 

especially in the growing impacts in the transition of warming from non-detectable 
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(0.2°C to 0.4°C), and then successively higher levels risk until high and very high levels 

of risks by 1.2°C (Section 3.4.4 and Box 3.4) (IPCC, 2019). These growing impacts, 

including the escalating effects of anthropogenic heating on the Great Barrier Reef, 

illustrate the non-linear effects of each incremental increase in temperature. 

 

ii. on the component parts of the Great Barrier Reef; 

 
44. The erosion of Integrity of the Great Barrier Reef will continue to accelerate with further 

warming. Above warming of 1.5oC, the few remaining patches of unbleached reefs (Fig. 

2) will continue to shrink and become more fragmented. The Great Barrier Reef will 

become more uniformly degraded. The dwindling proportion of relatively intact reef will 

become less critical for a long-term recovery, and without relatively-intact sources of 

larvae, reefs will remain degraded for longer if temperatures equilibrate well above the 

1.5oC Paris target. 

 

iii. the world heritage values of the Great Barrier Reef World Heritage property 

 

45. A rise in temperature of 1.7oC above the pre-industrial global average is likely to result 

in the Great Barrier Reef and other coral reef WHAs being de-listed by UNESCO as 

WHAs, due to the loss of OUV of reefs everywhere. Already, with 1.2oC of warming so 

far, many elements of the Great Barrier Reef's OUV have declined from ‘very good’ to 

‘good’ or ‘poor’ (Table 1). The non-linear responses of many biological systems to 

increased warming (e.g. Fig. 4, 7) will ensure that the impacts of 1.7oC will be much 

greater than 1.5oC (see section 2 of the report). 

 

iv. the national heritage values of the Great Barrier Reef National Heritage place. 

 

46. Additional rises in sea levels and severe weather events associated with anthropogenic 

heating of 1.7oC will further degrade national values to a critical level. For example, 

turtles and dugongs are highly susceptible to rising temperatures and to die-offs of sea 

grass beds due to heatwaves and other severe weather events, and may face extinction at 

levels of warming well above 1.5oC. Heat-sensitive corals will decline further in 

response to higher frequencies of extreme marine heatwaves. Back-to-back coral 

bleaching, first seen on the Great Barrier Reef in 206-2017 (Fig. 2), will occur in most 
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consecutive summers (Heron 2018). The decline in corals, a key element of national 

heritage value of the Great Barrier Reef, will be extreme at 1.7oC (IPCC 2019).  

 

4. Likely impacts on the Great Barrier Reef if climate change leads to temperature rises 

of 2℃ above pre-industrial levels. 

 

i. the Great Barrier Reef as a whole; 

 

47. According to IPCC (2019): A world in which global warming is restricted to 1.5°C 

above pre-industrial levels would be a better place for coral reefs than that of a 2°C 

warmer world, in which coral reefs would mostly disappear. The lowest (most 

optimistic) emissions scenario repeatedly assessed by the IPCC is Representative 

Concentration Pathway, RCP2.6, in which emissions peak during the current decade 

(2010-2020) and achieve the limit of well below 2°C by 2100. Even if the 2oC Paris 

Agreement target is achieved, this projected level of warming will have very severe 

consequences for coral reefs, particularly when temperatures spike above long-term 

summer maxima, leading to recurrent bleaching events. According to climate modelling 

commissioned by UNESCO, holding the increase in the global average temperature to 

well below 2°C above pre-industrial levels…. is essential to secure a sustainable future 

for World Heritage-listed coral reefs (Heron et al. 2018). 

 

48. The Great Barrier Reef is projected by climate models to bleach twice each decade from 

2035, and to bleach annually after 2044 under a scenario of business-as-usual greenhouse 

gas emissions (Heron et al. 2018). The benchmark of two bleaching events every ten 

years has already been breached twice in 1998-2002 and 2016-2020, and the first 

instance of back-to-back bleaching in two consecutive years occurred in 2016 and 2017 

(Great Barrier Reef Outlook Report, 2019).  

 

ii. the component parts of the Great Barrier Reef; 

 
49. The current disparities in the condition of coral reefs in different regions of the Great 

Barrier Reef is likely to diminish under a 2oC scenario. Spatial refuges - areas that have 

not yet bleached (or which may remain unbleached or lightly bleached with warming of 

1.5oC) are expected to disappear. According to IPCC’s assessment: Reaching 2°C will 
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increase the frequency of mass coral bleaching and mortality to a point at which it will 

result in the total loss of coral reefs from the world’s tropical and subtropical regions 

(IPCC 2019). On the Great Barrier Reef, spatial refuges from bleaching are greatly 

diminished following the 2016, 2017 and 2020 events, and are now restricted to a small, 

offshore area in the southern Great Barrier Reef (the blue colouring in Fig. 5).  

 

 
Figure 6. The cumulative footprint of five episodes of mass coral bleaching on the Great 

Barrier Reef, from 1998 to 2020 (Hughes et al. 2021). 

 

iii. the world heritage values of the Great Barrier Reef World Heritage property; 

 

50. A 2oC scenario would destroy the OUV of the Great Barrier Reef and trigger a resulting 

de-listing of the property as a WHA. According to UNESCO’s global assessment of 

coral bleaching on World Heritage reef properties, it is clear that limiting global average 

temperature increase to 1.5°C above pre-industrial levels is an essential action to secure 

their protection, give them the chance to persist in a changing climate, and continue 

providing benefits to associated human communities (Heron et al. 2018). 

 

iv. the national heritage values of the Great Barrier Reef National Heritage place. 

 

51. Higher temperatures, more frequent and severe climate extremes, further ocean 

acidification, and higher sea levels due to warming of 2oC would destroy the national 
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heritage values of the Great Barrier Reef. For example, the severe decline in sea grass 

beds with 2oC or warming would likely drive vulnerable species (dugong and green 

turtles) to extinction.  The IPCC’s 2019 assessment concluded that 2°C of global average 

warming will result in the total loss of coral reefs from the world’s tropical and 

subtropical regions. 

 

5.  Whether the Project will have, or be likely to have, a significant impact on the 

environment in the Great Barrier Reef Marine Park, its National Heritage values and 

its World Heritage values 

 

52. Every fraction of a degree of further warming will increase the impacts of anthropogenic 

heating on the Great Barrier Reef (IPCC 2019). The Great Barrier Reef Outlook Reports 

summarise the impacts of heating so far on many key elements of the Great Barrier Reef, 

including the effects of increasingly severe weather events (floods, cyclones, heatwaves) 

on corals, seagrass beds, endangered megafauna, sea birds, and people. There is no doubt 

that additional greenhouse gas emissions will accelerate damage to the Great Barrier 

Reef WHA (Great Barrier Reef Outlook Report, 2019), and that, in my opinion, the 

Galilee Power Station Project (Project) will have a major impact.  

 

53. In respect to Matters of National Environmental Significance, in my opinion, the Project 

will have a significant impact on the environment of the Great Barrier Reef Marine Park. 

 
54. : By substantially increasing Australia’s greenhouse gas emissions, the Project will 

modify, destroy, fragment, isolate or disturb an important, substantial, sensitive or 

vulnerable area of habitat or ecosystem component (Department of the Environment 

2014).  

 

55. Higher emissions will contribute to anthropogenic heating that triggers mass coral 

bleaching, resulting in an adverse impact on marine ecosystem health, functioning or 

integrity in the Great Barrier Reef Marine Park (Department of the Environment 2014).  

 
56. Consequently, the Project will also result in a substantial change in air quality or water 

quality (including temperature) which may adversely impact on biodiversity, ecological 
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health or integrity or social amenity or human health (Department of the Environment 

2014). 

 

57. Shipping of fossil fuels across State and Commonwealth waters of the Great Barrier Reef 

increase the risk of a known or potential pest species being introduced or becoming 

established in the Great Barrier Reef Marine Park (Department of the Environment 

2014) and will introduce pollutants in and adjacent to port infrastructure and ship 

anchoring areas adjoining and inside the Great Barrier Reef Marine Park.  
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provide to people, coral reef governance, and the welfare of human societies. This evolution has 

enabled him to translate fundamental and innovative science into practical solutions that improve the 

management and governance of marine environments. Nature’s 10 dubbed him “Reef Sentinel”, for 

the global role he plays in applying multi-disciplinary science to securing reef sustainability. Terry 

plays a key role in international efforts toward sustainability of marine ecosystems, and he is widely 

acknowledged as a global leader in integrated social-ecological science. 

Terry Hughes’ acknowledged leadership in coral reef science is exemplified through the critical role 

he played during the global bleaching event in 2015-2017. This body of work has advanced our 

knowledge of the global challenge of climate change for marine ecosystems. In anticipation of major 

bleaching, Terry led 300 scientists from 11 institutions and government agencies to measure the large-

scale impact of bleaching at the cellular, individual, population and community level. In the past 4 

years, Terry has led a ground-breaking series of seven papers in Science, Nature and Nature Climate 

Change documenting the transformation of coral reefs and the necessary changes to their associated 

governance and management regimes. Five of these are listed in Altmetric’s Top 100 papers across all 

disciplines in 2017-2020, pointing to their global impact and influence.  

For example, in June 2017, Terry Hughes led a breakthrough article in Nature on securing the future 

prospects for coral reefs in the Anthropocene, which concludes that “the window of opportunity to 

save reefs remains open, but it is closing rapidly”. The study, co-authored by Tiffany Morrison and 

others, explores the likely trajectory of corals reefs over the coming centuries as they will run the 

gauntlet of climate change, when rising temperatures under a COP21 +2oC trajectory will transform 

them into new configurations unlike anything previously experienced by humankind. Returning coral 

reefs to past configurations is no longer an option. Instead, the global challenge is to steer reefs 

through the Anthropocene in a way that maintains biological functions. Terry and his colleagues 

present a new conceptual framework that offers innovative insights into cumulative impacts and their 

effects on the complex dynamics of interlinked social-ecological systems. This provocative paper 

develops a suite of future options for governance and management of novel and unfamiliar coral reef 

ecosystems. The UK Guardian summarized the findings: “The survival of coral reefs requires a 
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radical rethink of what conservation means, as well as embracing some of the changes they are 

undergoing, according to a paper by leading coral reef scientists…..The paper comes amid increased 

urgency from conservationists and reef managers around the world, sparked by the worst global 

bleaching event in recorded history.” 

Terry’s January 2018 paper in Science, on global warming in tropical oceans and the return-time of 

recurrent coral bleaching, was highlighted by Prince Charles in a landmark speech in London on 

February 14 2018, at the official launch of the 2018 International Year of the Reef: “As reported in 

Science magazine in January, the interval between (coral) bleaching events is now six years, whereas 

it had been 30 years in the 1980s: and, if the “cool” La Nina events are now warmer than the 

“warm” La Nino’s were at that time, then the absolutely vital period of regeneration which the cool 

cycle provided may now not be available”. 

In January 2019, Hughes published an innovative article in Nature Climate Change that  made a 

significant contribution to the emerging concept of “ecological memory”. Using the unprecedented 

back-to-back bleaching events, he showed that the outcome of thermal extremes on the Great Barrier 

Reef in 2017 depended in part on the history of exposure to heat stress in 2016. His demonstration, 

that these recurrent events are non-independent and interactive, is critically important for 

understanding shifts in disturbance regimes and for predicting the future responses of ecosystems to 

climate change. In April 2019, in Nature, he made another important contribution to resilience theory 

– he showed that the resistance of adult broodstock to climate change plays a critical role in the 

subsequent resilience of marine ecosystems, due to regional-scale shifts in stock-recruitment 

relationships.  

Terry Hughes has received many national and international honours for his research and outreach. He 

is a Fellow of the Australian Academy of Science (elected 2001) and of the Beijer Institute for 

Ecological Economics (since 2006) at the Royal Swedish Academy of Sciences. In 2008, he was the 

youngest-ever recipient of the quadrennial Darwin Medal, the highest award of the International 

Society for Reef Studies, for his outstanding contributions to coral reef science. In 2014, he was 

awarded an Einstein Professorship by the Chinese Academy of Sciences, and an Honorary Doctorate 

degree from Universiti Malaysia Terengganu. In June 2018, Terry received the 2018 award in climate 

science, awarded by Prince Albert II of Monaco, followed by the Huntsman Medal for Excellence in 

Marine Science, from the Royal Society of Canada. He was awarded a second Honorary DSc in 2019 

from Trinity College, Dublin. In February 2020, Terry was awarded a Frontiers of Knowledge Award 

from the BBVA Foundation, in Spain, “for cutting-edge work that is cross-disciplinary and cross 

border, and… goes beyond research to seek and propose solutions”.  

 

ADVISORY ROLES 

A significant portion of Hughes’s research and publications are targeted at policy-makers, resource 

scientists, and a broad array of research practitioners (e.g. Policy Forums in Science, Commentaries in 
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Nature Climate Change, Perspectives in TREE, editorial pieces in The Conversation). Hughes’s 

achievements and expertise have been acknowledged by many official appointments to national and 

international advisory bodies, leading to significant advancements in science-based policies. For 

example, he was appointed to the inaugural International Council for Science Committee for the 

Program on Ecosystem Change and Society (PECS) in Paris, and he currently sits on the Advisory 

Board for The Red Sea Research Institute in Saudi Arabia. In direct response to Terry’s research on 

the back-to-back bleaching event in the Great Barrier Reef in 2016 and 2017, the Queensland and 

Australian governments developed several new initiatives, including an improved blueprint for 

protecting and managing the Great Barrier Reef (The 2050 Reef Plan). Terry’s research on the 2015-

17 global bleaching event has also been critical to a range of international policy developments, 

including the IPCC’s Special Report on Global Warming of 1.5°C, which highlighted the future 

trajectory of coral reefs. In 2016 and 2017, Terry and colleagues also provided formal advice and data 

to UNESCO, completing the first global scientific assessment of climate change impacts on World 

Heritage coral reefs.  Similarly, in 2020, IUCN re-assessed the status and vulnerability of the Great 

Barrier Reef and other World Heritage sites, drawing heavily on Terry’s recent research. Their report, 

widely reported in the global media, will strongly influence the upcoming assessments by UNESCO 

and the World Heritage Committee in 2021 and beyond. 

In London in 2018, Hughes was awarded the Sir John Maddox Prize “for promoting science and 

evidence on a matter if public interest, with perseverance and courage”. In 2020, he received an 

award from the Bob Brown Foundation in Australia, “for a Professional who has shown outstanding 

courage in their work for sustainability”. Terry is one of the world’s most public environmental 

scientists, and his research profile and leadership have made him the de facto science-spokesperson on 

the contemporary challenge of global warming to coral reef ecosystems and the people who depend 

on them. According to statistics from Isentia, since the beginning of the global bleaching event in 

2015, Terry’s reporting of the global bleaching event has reached an audience of three billion people 

via thousands of stories around the world, including outlets such as BBC, CNN, National Geographic, 

and the Washington Post. Hughes communicates regularly via social media, and has a Twitter 

following of >26,000. 
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Darwin Pipeline Duplication (DPD) Project EPBC 2022/9166 
Assoc Prof Karen Edyvane Expert Report 

28 March 2022 
 
Introduction 
 

1. I have been briefed by the Environmental Defenders Office (EDO), acting on behalf of the 
Environment Centre Northern Territory (ECNT) to provide expert advice in relation to the 
proposed Santos Darwin Pipeline Duplication (DPD) Project (DPD Project) and any impacts of 
the DPD Project on Matters of National Environmental Significance (MNES) under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  

 
2. The DPD Project, includes construction of ~100 km of gas pipeline in NT waters including Darwin 

Harbour and a shore crossing at Wickham Point in the Greater Darwin Area, with the operation 
of the pipeline to transport gas from the Barossa gas field to the existing Darwin liquid natural 
gas (LNG) facility.  

 
3. In providing this advice I have been briefed with regulation 23.13 of the Federal Court Rules 

2011 (Cth) and the Federal Court’s Harmonised Expert Witness Code of Conduct, which is 
annexed to the Expert Evidence Practice Note (GPN-EXPT), all of which govern the use of expert 
evidence in the Federal Court. I confirm I have read, understood and complied with the Expert 
Evidence Practice Note. 

 
Background and Relevant Experience 
 

4. By way of background, I am a professional marine scientist with >30 years of experience in 
coastal and marine science and environmental management. I have lived and worked in the 
Northern Territory since 2006 - including 7 years as the Director/Chief Scientist of the Marine 
Biodiversity Group of the Department of Natural Resources, Environment and the Arts (NRETA). 
This included undertaking marine biodiversity surveys and marine environmental assessments/ 
monitoring – and developing marine environmental conservation, assessment, monitoring and 
policy frameworks for the NT Government, including, the ‘NT Marine Protected Areas Strategy’, 
the ‘NT Marine and Coastal Biodiversity Strategy’ and the ‘NT Coastal, Estuarine and Marine 
Monitoring and Assessment Framework’.   

 
5. Significantly, in my role with NRETA, I also represented the Northern Territory Government at 

the national level on the following policy/ technical forums, under Natural Resource Management 
Ministerial Council - the Marine and Coastal Committee (MACC), Intergovernmental Coastal 
Advisory Group (ICAG) and the National Taskforce for Marine Protected Areas. This included 
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developing national approaches to marine and coastal conservation, monitoring, assessment 
and management as well as being Co-Chair of the MACC Research and Development (R&D) 
Working Group, which in 2010, developed ‘A National Approach to Monitoring, Evaluation and 
Reporting for Coastal, Estuarine and Marine Environments’. 

 
6. Since leaving the NT Government in 2015, I have been working as an international consultant/ 

adviser with the United Nations (UN) (including the UN Development Program and the Food and 
Agricultural Organisation) and other international agencies (eg. World Bank, Asian Development 
Bank, USAID), on issues of marine biodiversity, sustainability, environmental impacts and 
governance projects - in the broader Arafura and Timor Seas (ATS) and Indonesian Seas region. 

 
7. My professional experience and expertise, particularly in my employment with the NT 

Government included providing expert advice and input on marine environmental issues and 
monitoring in Darwin Harbour, including (among others): 

 
a) technical input on environmental impact assessment (EIA’s) in Darwin Harbour - including 

water quality, ecological and environmental impacts – including major developments such as 
the INPEX Icthys Project; 

b) co-author and joint-funding submission with the Aquatic Health Unit (NRETA) on developing 
a ‘Healthy Harbour Partnership – Collaborative Monitoring of Darwin Harbour’ for funding 
under the Caring for Our Country’ (2009/2010) (funding requested - $4,664,192); 

c) membership/participation in the Darwin Harbour Advisory Committee’s (DHAC’s) Ecosystem 
Research Group (ERG) and Ecosystem Management Group (EMG) – including strategic 
planning; 

d) presentations to DHAC on ‘NT Coastal, Estuarine and Marine Monitoring Framework’ and the 
‘NT Marine Assessment and Reporting System (NT MARS)’ software; 

e) preparing technical input and advice to the CEO NRETA and the Minister for Environment, in 
developing an Integrated Marine Monitoring Program (IMMP) for Darwin Harbour; 

f) preparing technical input and advice to the CEO NRETA and the Minister for Environment, 
on developing a North Australia Marine Research Alliance (NAMRA) (a R&D partnership 
between the Northern Territory Government (NTG), Australian Institute for Marine Science 
(AIMS), Charles Darwin University (CDU) and the Australian National University (ANU)) – 
and representing the NT Government on the NAMRA Board; and 

g) providing technical advice/support to the CEO NRETA and the CEO AIMS on a potential 
major public-private industry marine R&D partnership in Darwin Harbour – based on the 
successful Western Australian Marine Science Institution (WAMSI) model in Western 
Australia.  

 
DPD Project Referral Material 
 

8. Before providing my expert opinion on any impacts of the DPD Project on MNES specifically, I 
note the following key concerns with the Proponent’s EPBC Act Referral material and the 
scientific data underpinning the Referral.   

 
Lack of an Adequate & Integrated Marine Monitoring & Assessment Program for Darwin Harbour 
 

9. Throughout the Referral material, the Proponent emphasises the critical value and contribution 
of the monitoring undertaken under the NT Government’s Darwin Harbour Integrated Marine 
Monitoring and Research Program (IMMRP), both in assessing the medium and long-term 
impacts of the INPEX Icthys Project, and assessing the potential impacts of the current DPD 
Project.  
 

10. In 2016, the IMMRP was seen as holding great potential in developing an integrated marine 
monitoring program for Darwin Harbour:    

 
An Integrated Monitoring and Research Program (IMRP) has thus been proposed for the Darwin 
region to help address many of these issues and to develop and integrate more ecologically 
relevant measures of ecosystem condition across marine, estuarine and freshwater habitats 
(DHAC, 2005; Fox, 2011). As with all such endeavours, the success of the IMRP will depend on 
its ability to overcome the challenges of coordinating numerous stakeholders with divergent 
interests and ensure funding streams and continuity of management. To this end, the recent 
securing of $20 million of funding for the IMRP over 40 years, as part of an offset agreement 



3  |  A N U  C O L L E G E  O F  S C I E N C E  
 
 

between INPEX Corporation and the NT Government, represents a significant step forward.” 
[From Hallett et al (2016)] 

 
11. While the NT has made significant progress towards an integrated marine and estuarine 

monitoring program in Darwin Harbour through the Water Quality Protection Plan for Darwin 
Harbour (WQPP), it is important to note that the establishment of the $20 million, 40-year 
IMMRP has primarily remained a ‘long-term offsets program’ for the INPEX Icthys Project.  And 
significantly, was never specifically designed as a holistic and integrated marine assessment, 
monitoring program to assess the ecosystem condition and ecosystem health of Darwin 
Harbour.  

 
12. As such, the current IMMRP falls far short of both, an adequate and integrated marine 

monitoring program to assess potential marine anthropogenic impacts in Darwin Harbour - for 
the following specific reasons:  

 
i. The NT remains the only jurisdiction in Australia not to have an integrated 

monitoring and assessment system underpinned by an understanding of drivers, 
activities, threats, condition/impacts and responses (see Hallett et al. 2016). 

 
13. The Hallett et al (2016) (including NT Government co-authors) review of national, jurisdictional 

approaches to monitoring/ assessing and reporting on estuarine condition, highlights the NT’s 
lack of integrated monitoring and assessment:   

 
“To date, however, there has been no integration of the outputs from the above biophysical and 
ecological monitoring programs with the report cards for Darwin Harbour, which remain strongly 
focused on water quality. Moreover, many of the logistical and administrative barriers identified by 
DHAC (2005) are still relevant today, including the inaccessibility of monitoring data, fragmented 
and overly-technical reporting of outputs, and the lack of accountability of monitoring agencies to 
the community. There also remains little coordination of monitoring activities among the 
government departments, industry groups and other relevant agencies (DHAC, 2005; Fox, 2011).  
 

14. Current reporting uses just 2 indicators to assess Healthy ecosystems and landscapes in the 
catchment and harbour – catchment disturbance index and mangrove area change.   
 

15. While there has clearly been recent progress by Department of Environment and Natural 
Resources (DENR) in identifying proposing a suite of pressure indicators for the harbour (see 
Radke et al 2018), in an integrated approach, additional stress and response indicators also 
need to evaluated and identified for the harbour.  

 
ii. The current IMMRP in Darwin Harbour is very focused on water quality monitoring 

programs – with very little biological and biodiversity monitoring to assess 
‘ecosystem condition’. 

  
16. The lack of ecologically-relevant indicators and monitoring has been highlighted in major 

national reviews of WQ monitoring programs (eg. Hallett et al. 2016) and repeatedly in the 
multiple reviews of the WQPP – both by DENR and DHAC (ERG and EMG). 
 

17. Further, the latest Darwin Harbour Integrated Report Card 2021 highlights this major 
monitoring gap and has recommended the following urgent action:  

 
“Urgent need for systematic and ongoing biodiversity monitoring programs in the harbour and 
catchment. Opportunities were identified through this project to partner in the future with Indigenous 
rangers, biosecurity departments and volunteer groups to assist in collecting this information.” 

 
iii. Lack of an effective long-term WQ monitoring program for Darwin Harbour  

 
18. The current water quality monitoring under the IMMRP is inadequate and fails to address non-

anthropogenic, seasonal and climatic factors on water quality variability (see Makarynksa 
2019). 
 

19. Throughout the Referral material, the Proponent emphasises the critical value and contribution 
of the IMMRP WQ monitoring both, in assessing the medium and long-term WQ impacts of 
the INPEX Icthys Project and the impacts of the current DPD Project.   
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20. However, DENR’s latest report for the IMMRP WQ program (Makarynksa 2019) – clearly 

highlights the inadequacies of the current DENR WQ monitoring, due to its failure to account 
for seasonal WQ variability and the NT’s significant climatic and seasonal factors (i.e. 
monsoonal climate).   
 

21. The report highlights that for the past two decades, WQ monitoring has only been conducted in 
May (two 3-hr neap tide samplings) and October (two 3-hr neap tide sampling).  
 

22. DENR then go on to make the following recommendation: 
 

“The results indicated that the existing DENR WQMP protocol based on monitoring in May and 
October over a 3-hour window centred on high neap tide provides an adequate operational 
approach for collecting data with acceptable level of variability. However, in order to make 
consistent comparisons between different years to detect long-term changes in water quality in 
the Harbour it is recommended to collect data on seasonal basis: (1) in July and/or August (dry 
season) coinciding with lowest variability in natural conditions and (2) in the wet season 
(December to March) with highest variability and potentially highest pollutant loads to the 
Harbour.” (page 251) 

 
23. DENR also notes the need to link WQ field monitoring with other important data sources/ tools 

(eg. satellites).  The use of remote sensed data for WQ monitoring  
 

“Linking water quality data from field campaigns and other sources (e.g. satellites) with metocean 
and hydrological data, with focus on discerning seasonal differences, would provide a better 
framework to differentiate between natural variability and anthropogenic impacts. Therefore, 
gaining sufficient knowledge of water quality driving forces in Darwin Harbour is paramount for a 
successful long-term monitoring campaign.” (page 251) 
 
“To help with anthropogenic change detection, it is recommended to analyse data by season in 
conjunction with metocean and hydrological data and water quality data from other sources (if 
available).” 

 
24. Significantly, the report also highlights the failure to include any remote sensing data to 

monitoring and detecting anthropogenic impacts/change.  This is despite the fact that use of 
remote sensed data for WQ monitoring has been an accepted industry environmental standard 
practice for several decades.  

 
Lack of Baseline, Ecosystem Understanding of Darwin Harbour 
 

25. While over the past 10 years, DENR has clearly embraced the concept of ‘integrated 
management’ and ‘integrated report cards’ for Darwin Harbour (see for example 
https://dhir.org.au/), baseline ecosystem understanding of Darwin Harbour required to assess 
human impacts, remains lacking. This is particularly true in light of the following factors: 

 
i. Lack of ecosystem understanding constrains marine assessments and monitoring in 

Darwin Harbour   
 
26. While many scientific and technical studies have been conducted in Darwin Harbour over the 

past two decades, there has been a strong focus on water quality, toxicants and habitat 
mapping, leaving major gaps in understanding of the potential biological and biodiversity 
impacts of development. These include: 

 
a) estuarine (and land-sea) ecosystem processes and function;  
b) soft sediment communities, sessile epifauna; 
c) coral reef & seagrass communities; 
d) fish nursery and feeding areas (particularly for commercial, recreational species); and 
e) movements and critical habitat (ie. feeding, nursery, calving, breeding areas) of key marine 

megafauna (sharks/rays, sea snakes, turtles, saltwater crocodiles, dugongs, cetaceans). 
 

ii. Lack of conceptual models, collation/integration of datasets and ‘ecosystem modeling’ 
in Darwin Harbour 

 
27. These critical activities underpin ecosystem monitoring/management: 

https://dhir.org.au/
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a) development and integration of hydrodynamic, contaminant and trophic models (eg 

EcoPath);  
b) lack of conceptual models; 
c) lack of a decision-support system to support monitoring, assessment and reporting 

 
28. Department of Environment, Parks and Water Security (DEPWS) and the IMMRP have 

recently highlighted the importance of conceptual models to identify individual stressors and 
target indicators. They have also identified the benefits of software to link monitoring results 
with report carding (Radke etal 2018) and, identified the Vulnerability - Pressure - State - 
Impact - Risk and Response (VPSIRR) model developed by the Queensland EPA, as ‘best 
practice’.  However, this fails to recognize that a VPSIRR model has already been developed 
for the NT which would be suitable for Darwin Harbour (Edyvane & Whiting 2009), or that 
comprehensive, trophic modelling has already been undertaken in the harbour (Martin 2005). 
In my opinion, this work has not been incorporated or integrated into current models or 
monitoring [see further below]. 

 
iii. Failure to incorporate and integrate critical and major past studies which would greatly 

assist with ecosystem understanding and assessments  
 
29. This is particularly relevant to the extensive in-faunal and epifaunal surveys and decades-long 

research of the Darwin Harbour undertaken by the NT Museum and international researchers 
(Hanley et al. 1996), trophic modelling of Darwin Harbour, using ‘EcoPath’ (Martin 2005), and 
the development of water quality and environmental quality indicators for coastal and estuarine 
and marine environments in the NT (Edyvane & Whiting 2009).   
 

30. In 2006, DEPWS (then DENR) received $600,000 in 2006 from the Commonwealth 
Government specifically to develop a coastal, estuarine and marine (CEM) monitoring 
framework for the NT, supported by an NT indicators framework and a spatial database of 
marine datasets (NT Marine Atlas). Between 2006-2009, a CEM monitoring framework was 
developed for the NT (Edyvane & Whiting 2009) incorporating nationally-agreed WQ and EQ 
(environmental quality) indicators, following workshops and consultation with key NT 
Government and non-government stakeholders. Significantly, indicators were developed based 
on a NT and also, bioregion-based, threat and conservation analysis (undertaken with key 
stakeholders). 
 

31. Under this same project DENR also engaged the Queensland EPA in 2009 to develop a NT-
version of VPSIRR model for the NT coastal, marine and estuarine ecosystems – the NT 
Marine Assessment and Reporting tool. This indicator framework and monitoring/ reporting 
software was shown to the NT stakeholders, including DHAC and the NT EPA (2009) – 
specifically with a view to trialing and implementing this new framework and software for 
integrated marine monitoring and reporting in Darwin Harbour.  
 

“NT MARS (Fig 1.), the NT name for the VPSIRR (Vulnerability – Pressure – State–Impact – Risk 
- Response ) software was developed by Rissik et al 2009 and the Queensland EPA and 
Australian National University. The software is designed to enable consistent monitoring, 
evaluation and reporting of estuarine vulnerability, risk and condition. At present, this software 
has been developed for estuaries, but it can easily be converted to enable the assessment of 
other ecological systems. In other parts of Australia this software is being altered to enable 
similar assessment of freshwater and terrestrial systems. It is envisaged that in the near future 
marine and coastal will be incorporated into this software for the Northern Territory.”  (Edyvane & 
Whiting 2009) 

 
32. Neither the NT CEM indicators, monitoring and report framework (Edyvane & Whiting 2009) 

nor NT-MARS software, has ever been publicly released by the NT Government or utilised by 
DENR or DHAC.  
 

33. While undoubtedly many marine studies and technical reports have been undertaken in Darwin 
Harbour, particularly over the past decade, integrated reviews by industry or government are 
rare.  Unlike other areas of major oil/gas development in northern Australia (ie. the Bonaparte 
Basin, Browse Basin, Exmouth Gulf, Gladstone Harbour), there are no detailed technical 
reports of Darwin Harbour which collate, review existing technical studies, and provide a critical 
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and holistic overview of values, pressures, impacts, monitoring activities and overall ecosystem 
status.   

 
iv. Lack of investment in baseline ecosystem understanding of Darwin Harbour   

 
34. In understanding the major knowledge and monitoring gaps in the Darwin Harbour IMMRP it is 

also important to consider the current very low level of public and private investment in 
understanding the ecosystems and monitoring the ecosystem ‘health’ of Darwin Harbour.  
 

35. In other jurisdictions where there has been large-scale, oil-gas infrastructure development and 
activities have been undertaken (ie. Western Australia - Pilbara, Queensland - Gladstone 
Harbour), there have been major public and private industry investment in baseline marine 
ecosystem understanding, ecosystem modelling and assessment studies to enable robust 
environmental impact assessments and the development of monitoring protocols, to ensure the 
protection of environmental values.   
 

36. However in the NT, with the securing of $20 million of funding for the IMMRP over 40 years, as 
part of an offset agreement between INPEX Corporation and the NT Government – the IMMRP 
has evolved to become the NT Government’s ‘de facto’ long-term marine monitoring program 
for Darwin Harbour. With very minimal investment in critical research, knowledge, modelling 
and monitoring gaps to underpin an integrated monitoring program.     
 

37. The NT Government’s low level of investment and commitment to supporting integrated marine 
monitoring in Darwin Harbour is clearly highlighted by inspection of the INPEX website for 
IMMRP which has up to date information, compared to the DEPWS website for the IMMRP 
(which was last updated in March 2016):   
 

a) INPEX - https://www.inpex.com.au/projects/ichthys-lng/our-commitments/darwin-harbour-
integrated-marine-monitoring-and-research-program/ 

b) DEPWS - https://depws.nt.gov.au/water/water-management/darwin-harbour/darwin-
harbour-integrated-marine-monitoring-and-research-program 

 
The Darwin Harbour IMMRP does not meet international, national or industry ‘best practice’ 
 

38. As highlighted in the national review by Hallett et al (2016), the NT’s monitoring encompasses 
a range of limitations, including: 
 

“a continuing lack of ecologically-relevant indicators of habitat, floral and faunal condition, and a 
failure to ensure that declining estuarine condition triggers practical management interventions. 
Common limitations include (i) over-reliance on physico-chemical elements of estuarine 
condition, and primarily water quality, (ii) failure to quantify pressures across varied and 
appropriate spatial scales, and (iii) dramatic inconsistencies in the spatio-temporal coverage of 
monitoring.”  

 
39. Significantly, the IMMRP and Northern Territory fail to incorporate or adopt nationally-agreed 

standards for assessing and monitoring coastal, estuarine and marine conditions eg. ECAF 
(Arundal and Mount 2008), as developed under the National Land and Water Resources Audit 
(NLWRA) and Cooperative Research Centre (CRC) Coasts or the MACC R&D Working Group 
(2010); and more recently, specific WQ guidelines and monitoring under the Australia & New 
Zealand WQ Framework (2018) (ANZG 2018), developed for the North Marine Region - 
https://www.waterquality.gov.au/anz-guidelines/your-location/australia-marine-regions/north-
marine-region  

 
Sedimentation impacts and the lack of a Dredging Strategy and Plan for Darwin Harbour 

 
40. Of major concern in the Santos Referral material is the failure of the DPD Project and IMMRP 

WQ to tackle the high-priority and potential major sediment impacts in the harbour.  This 
includes the failure to incorporate any ‘predictive sediment impact modelling’ (an industry 
standard for major coastal projects in other States).  
 

https://www.inpex.com.au/projects/ichthys-lng/our-commitments/darwin-harbour-integrated-marine-monitoring-and-research-program/
https://www.inpex.com.au/projects/ichthys-lng/our-commitments/darwin-harbour-integrated-marine-monitoring-and-research-program/
https://depws.nt.gov.au/water/water-management/darwin-harbour/darwin-harbour-integrated-marine-monitoring-and-research-program
https://depws.nt.gov.au/water/water-management/darwin-harbour/darwin-harbour-integrated-marine-monitoring-and-research-program
https://www.waterquality.gov.au/anz-guidelines/your-location/australia-marine-regions/north-marine-region
https://www.waterquality.gov.au/anz-guidelines/your-location/australia-marine-regions/north-marine-region
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41. Further the ANZG 2018 provides national recommended protocols/ approaches to sediment 
assessment/ monitoring1 which should, as a priority, be considered for Darwin Harbour.  
Particularly the recommended monitoring protocols and assessing sedimentation impacts, 
particularly ‘multiple lines of evidence’ (Simon & Batley 2016).  None of this included in the 
DPD Referral material or the IMMRP WQ.     

 
42. Significantly, Darwin Harbour Integrated Report Card 2021 also highlight the “need for 

Dredging Strategy and Plan as a key priority item for water quality in Darwin Harbour in 
accordance with work currently being conducted by NT Department of Infrastructure, Planning 
and Logistics”.  As well as the “need to adjust sampling locations for sediment metals to include 
more sites in Buffalo and Myrmidon Creeks. Investigate source of elevated metals identified at 
sites in East Arm.” 

 
43. Acid Sulphate Soils - No consideration of the major prevalence of acid sulphate soils in the 

Darwin Harbour region (see NRETAS 2008) and with soil disturbance, the potential for 
anaerobic conditions, acidification and mobilization of heavy metals, and their contamination of 
surrounding waters and bioaccumulation in the food chain.  Significantly, the Referral cites an 
outdated 2002 soil study, which fails to define the scope and nature of the acid sulphate soil 
issue (and its impacts on coastal development and infrastructure development, including 
dredging).  

 
Reliance on INPEX Ichthys Project and the IMMRP 
 

44. As mentioned previously, the DPD Project and Referral material relies very heavily on the 
INPEX Ichthys Project and the IMMRP. 

 
“When evaluating the potential Project impacts, consideration was given to the extensive studies 
and monitoring conducted for similar projects in Darwin Harbour. These include the original Bayu-
Undan to Darwin pipeline and DLNG Facility, and the more recent INPEX Ichthys project. In 
particular, the INPEX Ichthys project has been utilised as a proxy to assess impacts on the basis 
that it undertook similar work activities within a similar area (including spoil disposal) but on a 
greater spatial and temporal extent.” (p. 122) 
 
“INPEX’s Ichthys nearshore environmental monitoring program was extensive and continues to 
be undertaken as part of the NT Government Darwin Harbour Integrated Marine Monitoring and 
Research Program (IMMRP). The monitoring data provide valuable insight into ‘if’ and ‘how’ 
observations in the natural environmental variability within Darwin Harbour changed as a result of 
its activities. “ (p. 123) 
 
“The key findings from the Ichthys monitoring program (as reported by INPEX Browse, Ltd, 2014) 
were:  
― Upon completion of dredging activities, the turbidity concentrations at the monitoring sites 

closest to the dredging (i.e. Northeast Wickham Point and South Shell Island) had returned 
to natural conditions within a single spring-neap cycle following the completion of dredging;  

― No detectable dredging-related impacts to corals were observed at monitoring sites outside 
of East Arm;  

― No dredging-related impacts to seagrass habitats were observed and turbidity measured at 
seagrass monitoring sites were within the general range of natural variation;  

― Measurements of sedimentation levels in mangrove assemblages were below the level 
considered to potentially impact mangrove health;  

― No evidence of dredging-related impacts to fish health and catches;  
― No noticeable changes to the distribution of turtles and dugongs within Darwin Harbour that 

would indicate a potential influence of dredging; and  
― As predicted, dredging-related impacts to both infauna and epifauna were observed within 

the offshore spoil disposal ground following season one dredging, likely due to placement of 
dredge material on the seabed.” (p. 123)  

 
“Based on these monitoring observations for the significantly larger program of works, it would 
seem unlikely that with an appropriate management and monitoring framework that there is the 

 
 
1 https://www.waterquality.gov.au/anz-guidelines/resources/guidance/biological-assessment 

https://www.waterquality.gov.au/anz-guidelines/resources/guidance/biological-assessment
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potential for impacts from this Project to be any greater than those observed during Ichthys.” (p. 
123) 

 
Lack of a Strategic Environmental Assessment of Darwin Harbour  
 

45. Darwin Harbour is currently facing major and rapid industrialization – particularly for the 
developing and growing oil/ gas industry. However, unlike the Bonaparte Basin, Browse Basin, 
Exmouth Gulf, Gladstone Harbour – Darwin Harbour has never been subject to a detailed 
formal ‘strategic environmental assessment’ by the EPA to consider cumulative impacts, and 
protect the key values and uses of the harbour - only ‘activity-based’ environmental 
assessments.   
 

46. In this regard, the recent strategic environmental assessment of Exmouth Gulf by the WA EPA 
(2021) – ‘Potential cumulative impacts of proposed activities and developments on the 
environmental, social and cultural values of Exmouth Gulf in accordance with section 16(e) of 
the Environmental Protection Act 1986’2 provides an invaluable case study and useful template 
for a regulator to design an impact assessment framework to protect the environmental, social 
and cultural values of Darwin Harbour. 

 
47. Significantly, any strategic environmental assess must be based on knowledge of both 

ecosystems and human impacts and also, current and future uses.  For Exmouth Gulf, for 
delivery of this strategic advice, the EPA and the Department of Water and Environmental 
Regulation partnered with the WAMSI, who contributed technical and expert support on the 
values and pressures associated with Exmouth Gulf. The WAMSI report provides information 
on:  

 
• The key values (environmental, social and cultural) of Exmouth Gulf – including current state of the 

values, and level of confidence pertaining to the values – in the form of a literature review aligned with 
the EPA’s environmental themes of sea, land, water, air and people.  

• The current and forecasted uses of Exmouth Gulf. 
• A qualitative risk assessment using a consequence versus likelihood approach to evaluate the impact 

or risk of a pressure against a key value. A detailed list of key values was consolidated at a high-level, 
prior to consideration in the qualitative risk assessment.  

• The relationship between key values and environmental pressures of Exmouth Gulf, derived from the 
qualitative risk assessment process.  

• Knowledge gaps that require further consideration to improve our understanding of Exmouth Gulf, 
identified against each EPA theme.  
 

48. The WAMSI report forms the technical basis of the EPA’s strategic advice and provides key 
information and materials that underpin the EPA’s recommendations.  

 
Poor Data Access & Selective Use of Supporting Technical Information 
 

49. In assessing the Referral material, it is essential that critical and relevant DENR and IMMRP-
related and INPEX Icthys and Barossa technical and baseline reports for Darwin Harbour (and 
offshore) are made easily accessible and available to the public, relevant organisations, and 
key stakeholders.  This is currently not the case – with many of the Barossa, INPEX Icthys, 
IMMRP and Darwin Harbour survey, monitoring and assessment reports currently not available 
or scattered across many organisational websites or scientific journals and difficult to access or 
find.   

 
50. For some key long-term DENR monitoring activities of the IMMRP – particularly marine 

biodiversity monitoring - some monitoring has been extensive and well-reported, such as the 
coastal dolphin and dugong monitoring3. However for other monitoring activities, publications 
could not be found at all.  For example, for seagrass surveys and seagrass monitoring of 

 
 
2 EPA s.16e Report -Exmouth Gulf.pdf 
3 https://www.inpex.com.au/projects/ichthys-lng/our-commitments/long-term-monitoring-of-coastal-dolphins-in-
darwin-harbour-and-the-abundance-and-distribution-of-dugongs-in-the-northern-territory/ 

https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.wa.gov.au%2Fsites%2Fdefault%2Ffiles%2FPublications%2FEPA%2520s.16e%2520Report%2520-Exmouth%2520Gulf.pdf&data=04%7C01%7CKaren.Edyvane%40cdu.edu.au%7C1e21631b90b14381215908d9f66ca823%7C9f2487678e1a42f3836fc092ab95ff70%7C0%7C0%7C637811768819980688%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000&sdata=BdUhg6sUYr%2F8xch99IHQbQFJqYSvp2OtlR8WXmUy65w%3D&reserved=0
https://www.inpex.com.au/projects/ichthys-lng/our-commitments/long-term-monitoring-of-coastal-dolphins-in-darwin-harbour-and-the-abundance-and-distribution-of-dugongs-in-the-northern-territory/
https://www.inpex.com.au/projects/ichthys-lng/our-commitments/long-term-monitoring-of-coastal-dolphins-in-darwin-harbour-and-the-abundance-and-distribution-of-dugongs-in-the-northern-territory/
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Darwin Harbour since 2011 using the SeagrassWatch global monitoring protocol4.  Further, 
when the SeagrassWatch site is examined,5 it is very clear that the program only ran for three 
years, and was suspended in 2013. 
 

51. Further, the Referral material, has also engaged in the selective use of supporting technical 
information – while omitting key information.  For instance, the marine habitat map in 
Attachment B to the Referral material (Figure 7.3, page 77) gives a significant under-estimate 
of the level of coral habitat and hard substrata in Darwin Harbour.  And while it cites AIMS 
(2016) it is not clear where this figure has come from.  Further, while the Referral material cites 
the latest habitat mapping report by AIMS (Galaduik etal (2019) - it does not use the latest 
maps, figures and best estimates for the extent of coral reef in the Darwin Harbour (contained 
in Galaduik et al (2019).  For a comparison of coral habitat map in Attachment B to the Referral 
material (Figure 7.3) and Galaduik et al (2019 – see Annex 1.  
 

52. Indeed, none of the excellent marine habitat maps (corals, seagrasses, mixed communities) for 
Darwin Harbour from the AIMS 2019 report are used in the Referral material.  Even the maps 
from 2015 GeoScience Australia report – which clearly defined the ‘hard substrata’ in Darwin 
Harbour using acoustic mapping - are not included.   
 

53. Rather, the Referral materials appears to emphasize that the Darwin Harbour is largely low-
conservation sand-mud and soft sediment communities, and any rocky habitats are species-
poor (and tolerant of high sediment loads), which in my opinion undervalues the formally 
recognized international conservation values of the harbour’s coastal and marine ecosystems, 
marine biodiversity.  And particularly, the important critical nursery, feeding and breeding areas 
it provides for the major commercial and recreational fisheries and diverse marine megafauna 
populations in the harbour and adjacent region. 

 
Assessing Cumulative Impacts & Impacts on Other Values/Uses 
 

54.  Darwin Harbour Strategy 2020-2025 (page 18) identifies the critical need to consider 
‘cumulative impacts’ in assessing developments: 

 
• “Increasingly we are forced to confront cumulative impacts and pressures that may interact 

and cause additive or antagonistic outcomes far greater than the outputs generated by 
each industry alone. Understanding the nature of these other interactions is essential if we 
are to manage these threats – and often this will require basic research that will inform 
management to avoid or mitigate before the damage is done.”  

• “Ideally, under a framework of cumulative impact assessment, a proposed development 
would be considered in the context of previous impacts, ecosystem resilience and recovery 
rates, other potential developments in the broad surrounds and broad-scale impacts of the 
activity itself. Challenges to this approach are not only administrative, but also scientific.”  

• “In particular our understanding of the complex biodiversity and ecosystems within the 
harbour and consequent limits to our ability to accurately assess impacts and measure 
changes in the harbour’s health are a significant challenge.”  

 
55. And significantly, the Strategy highlights the current significant legislative gaps in assessing 

cumulative impacts: 
 

56. “Currently the treatment of cumulative impacts is not well developed or addressed specifically 
by legislation for planning and development. However current legislative reforms for 
environment protection will provide recognition of cumulative impacts and strategic 
assessments. Effective cumulative impact management will require the development of 
approaches to facilitate sophisticated, sensible and respectful interactions between managers, 
researchers, government, industry and communities.” 

 
 
Likely Significant Impact on MNES 

 
 
4 https://depws.nt.gov.au/news/2016/darwin-harbour-seagrass-surveys 
5 https://www.seagrasswatch.org/northernterritory/ 

https://depws.nt.gov.au/news/2016/darwin-harbour-seagrass-surveys
https://www.seagrasswatch.org/northernterritory/
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57. I have been asked to provide an expert opinion on whether the DPD Project will have, or will be 

likely to have, a significant impact on MNES. I have been asked to consider both MNES 
identified in the Referral and any relevant MNES not identified in the Referral.  
 

58. I have been advised that an “impact” is an event or circumstance that is a direct consequence, 
or an indirect consequence that is substantially caused, by the action (in this case the DPD 
Project). An impact is “significant” if it is “important, or notable, or of consequence, having 
regard to its context and intensity.” 
 

59. I note that the nine MNES are: 
 
a) world heritage properties; 
b) national heritage places; 
c) wetlands of international importance (so-called ‘Ramsar’ wetlands); 
d) nationally threatened species and ecological communities; 
e) migratory species; 
f) Commonwealth marine areas; 
g) the Great Barrier Reef Marine Park; 
h) nuclear actions (including uranium mining); and 
i) a water resource, in relation to coal seam gas development and large coal mining 

development. 
 

60. I have been asked to prepare a report that addresses the following questions:  
 

a) Whether, in your opinion, the Project will have, or will be likely to have, a significant impact 
on the MNES identified in the Referral. In forming your view, please consider the Matters of 
National Environmental Significance Significant Impact Guidelines 1.1 (Department of the 
Environment, 2013). Please provide reasoning for your answer. 

b) Whether, in your opinion, the Project will have, or will be likely to have, a significant impact 
on any MNES not identified in the referral. In forming your view, please consider the 
Matters of National Environmental Significance Significant Impact Guidelines 1.1 
(Department of the Environment, 2013). Please provide reasoning for your answer. 

c) Whether, in your opinion, the information provided in Referral and its attachments is 
adequate to assess whether the Project will have a potential significant impact on the 
MNES identified in the Referral and any other MNES you have identified, but which are not 
identified in the Referral. 

d) Please provide any other comments you believe necessary as they relate to your expertise 
in this matter. 
 

61. I have considered the Referral material and formed the following opinions in relation to MNES 
that I consider to be relevant to the DPD Project. 

 
Significant Impacts on Marine Megafauna 
 

62. The Barossa Offshore Gas Project is in close proximity to the Timor Trough, one of the three 
major outflow channels of the Indonesian Throughflow, and one of the most important ‘marine 
megafauna migration corridors’ in the Western Indo-Pacific. Within the DPD Project area, an 
EPBC Protected Matters search by the Proponent has identified 18 listed marine threatened 
fauna species (ie. 6 turtle species, 4 marine mammal species, 8 shark species) and 53 listed 
migratory species (17 of which are also listed as threatened species) that may occur or have 
habitat in the area, including 6 seabird species, 6 marine mammals, 7 shark species, and 34 
species of shorebirds/terrestrial birds (see Table 2.2, Attachment C). 

 
63. Appendix C – the ‘likelihood of occurrence assessment’ - is used to discount species from the 

Protected Matters Search Tool (PMST) list and very significantly reduce assessment of listed 
marine threatened species to just 6 species (all turtles, Table 2.3) and listed migratory species 
to just 6 species (3 coastal dolphin species, dugong, saltwater crocodile and the Osprey). 
Significantly, the omission of listed migratory and marine threatened species is primarily based 
on the lack of site records, and relies heavily on government data which often is dated ie. NT 
List of Marine Protected Species (2006).   
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64. Importantly, there has been no attempt by the Proponent to access data/ information/ advice 
from non-government sources, marine species experts or the latest reports and data on marine 
threatened species from major National Environmental Science Program (NESP) Marine 
Biodiversity Hub activities (particularly for sawfishes and sharks).     

 
65. Importantly, the lack of baseline studies and therefore information/ records specifically for 

Darwin Harbour should not be the reason to discount critical marine species and potential 
marine impacts, particularly formally listed threatened and migratory species which are known 
to occur in the broader region. The precautionary principle should apply in all ‘data-poor’ 
assessments, with baseline biological surveys undertaken to ensure that listed species do not 
occur or have habitat in the area. 

 
Significant Impacts on MNES Identified in the Referral 
 
Lack of Relevant Data to Assess Impacts 
 

66. There is currently insufficient information on turtles and dugongs in the Project Area to assess 
the potential impact of the DPD. Particularly, marine turtle and dugong distribution, abundance, 
and potential impacts of the DPD and also, cumulative exposure to industrial activity and other 
human threats.  Unlike Western Australia and Queensland, critical habitat of turtles and 
dugongs (nesting/breeding sites, foraging areas, migration corridors) are not protected in 
‘protected areas’ in the Northern Territory from anthropogenic activities, or protected under a 
NT threatened species management plan or strategy. 
 

67. In Darwin Harbour, four species of adult marine turtle are recorded: green, hawksbill, flatback 
and olive ridley (Whiting 2003, Chatto 2008). Juvenile and subadult green and hawksbill turtles 
have also been recorded in Darwin Harbour. There have been around 150 turtle nesting sites 
recorded in or near Mandorah on the western side of the harbour, with 97% of records flatback, 
3% Olive Ridley, and a single Green Turtle recorded nesting in 1997 (approximately) (Smit et 
al. 2012). Populations of Olive Ridley could already have declined in the harbour as large 
numbers were killed by set nets in the Darwin Region during the 1990’s (Guinea and Chatto 
1992).  As such, this species is regarded as the most threatened of the four species.   

 
68. The Referral relies heavily on the results of the INPEX Ichthys Nearshore Environmental 

Monitoring Program to assess potential impacts of the DPD on turtles (and dugongs).  However 
it is important to note this monitoring program was an aerial survey program. Surveys of turtles 
(and dugongs) population in Darwin Harbour were conducted 3 times a year (during the dry 
season) (2012-2014). Significantly, the aerial surveys could not identify turtle species, so no 
species-specific turtle monitoring data is available for the program or Referral.   

 
69. Of major concern is the INPEX turtle monitoring program’s lack of tagging and nesting studies, 

ie. to identify ‘critical habitat’ (nesting, feeding, breeding areas), nesting habitat use and 
monitor population health. 

 
70. In the INPEX Ichthys Nearshore Environmental Monitoring Program only 4 juvenile green 

turtles were tagged and monitored – hence, excluded the most abundant species (Flatback) 
and endangered (Olive Ridley) species.  Further, olive ridley turtles are difficult to observe (ie. 
from aerial surveys) as they are known from mainly turbid waters – and significantly, but not 
unexpectedly, in the INPEX monitoring, none were observed. 

 
71. While the INPEX studies showed a clear correlation between dugong and seagrass habitat 

(Halophila decipiens) – the seagrass mapping program was short-term and has not been 
continued under the INPEX-funded IMMRP. 
 

Potential Impacts on Biologically Important Areas  
 

72. Biologically important areas (BIAs) are a critical tool in the MNES assessment process and 
EPBC Referrals, as they define areas where protected species display biologically important 
behaviour, such as breeding, foraging, resting and migration.  In this Referral, the Project Area 
intersects BIAs for Flatback Turtles.  
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73. The Recovery Plan for Marine Turtles in Australia 2017-2027, specifically identifies nesting 
and internesting habitat critical to the survival of marine turtles through the spatial definition of 
Biologically Important Areas (BIAs).  And importantly defines an internesting buffer zone of 
60km for Flatback Turtle populations in the Arafura Sea (Table 6, page 30).  The main nesting 
site for Flatback Turtles in the Darwin Harbour is located at Casuarina Beach. This nesting site 
is located approximately 8 km east of the Pipeline and approximately 15 km south of the Spoil 
Disposal Ground. The Cox Peninsula beaches and Mandorah Beach are also infrequently used 
for nesting, which border the Project Area. 
 

74. However, DPD Project Consultants (Pendoley 2017) proposed a refinement of the BIA for 
Flatbacks in this area: 

“Currently the Biological Important Area (BIA) as defined by the Recovery Plan and the 
Commonwealth EPBC site (National Conservation Values Atlas) ranges from 60 – 80 
km for flatback turtles. These boundaries are intended to provide additional protection 
for internesting turtles nesting on the Tiwi Islands. Recently published literature 
describing the range of flatback turtle internesting habitat can now be used to better 
refine these boundaries for more effective protection this species during this life-stage. 
“The following boundary limit is presented here for consideration. The existing 24 nm 
(44.5 km) Contiguous Zone boundary, as shown in Figure 3, would comfortably 
encompass the Olive ridley and Flatback internesting habitat (including Seagull Island) 
and is beyond the 50 m depth contour to the north and west of the Tiwi Islands.” 

 
Light Pollution and Shipping Impacts 
 

75. ‘National Light Pollution Guidelines for Wildlife Including Marine Turtles, Seabirds and 
Migratory Shorebirds’ (Commonwealth of Australia 2020) – clearly outlines an Environmental 
Where there is important habitat for turtles within 20 km of a project, an EIA should be 
undertaken. The following sections step through the EIA process with specific consideration for 
turtles. The 20 km buffer for considering important habitat is based on sky glow approximately 
15 km from the nesting beach affecting flatback hatchling behaviour (Kramowski etal 201) and 
light from an aluminium refinery disrupting turtle orientation 18 km away (Hodge etal 2007). 
Where artificial light is likely to influence marine turtle behaviour, consideration should be given 
to employing mitigation measures as early as possible in a project’s life cycle and used to 
inform the design phase.   
 

76. The Referral and MNES self-assessment provides insufficient information on the potential 
significant impact of light pollution on turtle populations and also, whether an EIA and will be 
undertaken (as recommended under the National Light Pollution Guidelines). 

 
77. Pendoley (2017) summarises the potential impacts of ship strikes on turtles: “Vessel collision 

with adult turtles is recognised as a cause of sea turtle mortality when they bask on the 
surface, rise to the surface to breathe or surface as a ‘startle’ response to a sudden sound 
(dredging noise, explosions) or visual cues (MMS 2007). The collision risk between vessels 
and sea turtles is linked to vessel speed; specifically, turtles are struck by boats travelling at 11 
km more often than by boats travelling at 4 km (Hazel et al. 2007). In the US, 9 % – 18 % of 
stranded turtles displayed boat strike injuries (Lutcavage et al. 1996) while in Queensland, 56 
% of 139 stranded turtle records showed injuries consistent with boat strike (Haines & Limpus 
2000). Species impacted included green, loggerhead, hawksbill and olive ridley turtles.” 

 
78. The Referral and MNES self-assessment provides insufficient information on the potential 

significant impact of shipping (particularly ship strike and collisions) on marine fauna 
populations (turtles, dugongs and cetaceans). Including failing to acknowledge and incorporate 
recent very relevant risk modelling and mapping of shipping impacts on marine fauna (including 
northern Australia, and the Darwin Harbour region, see Annex 2) – undertaken by the NESP 
Marine Biodiversity Hub (Peel etal 2019).   

 
Significant Impacts on the MNES Not Identified in the Referral 
 

79. The Referral fails to include EPBC listed marine species known to occur in Darwin Harbour, 
particularly Pipefishes (4 species), and Sea Snakes (9 species). 
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80. Significantly, two species of Syngnathids, Girdled pipefish (Festucalex cinctus) and Straight 
Stick Pipefish (Trachyrhamphus longirostris) and an additional two species of Pipefish (Girdled 
pipefish, Festucalex cinctus and Straight Stick Pipefish, Trachyrhamphus longirostris) also 
recorded from Darwin Harbour (Smit etal 2012) are listed under ‘Listed Marine Species’ in the 
Environmental Protection and Biodiversity Conservation Act. 

 
81. Nine species of True sea snakes (Family Hydrophiidae) are recorded from the harbour (Smit 

etal 2012) and all are Listed Marine Species under the Environmental Protection and 
Biodiversity Conservation Act, 1999. 

 
82. Significantly, the Referral fails to take account of a recent major studies, national reviews and 

assessments of threatened species and migratory marine species in northern Australia 
undertaken by the NESP Marine Biodiversity Hub.  Including: 

i. Kyne, P.M., Heupel, M.R., White, W.T. and Simpfendorfer, C.A. (2021). The Action 
Plan for Australian Sharks and Rays 2021. National Environmental Science 
Program, Marine Biodiversity Hub, Hobart. 

ii. Udyawer, V., Thums, M., Ferreira, L.C., Tulloch, V. & Kyne, P.M. (2021). 
Distribution and habitat suitability of Threatened and Migratory marine species in 
northern Australia. Report to the National Environmental Science Program, Marine 
Biodiversity Hub. 

 
83. In closing, the DPD Project Referral provides insufficient and inadequate (and also, outdated) 

information in the Referral to scientifically assess the potential significant direct/indirect impacts 
on MNES – both, identified and not identified MNES in the Referral.   

 
84. The DPD Project Referral acknowledges the many other major marine uses/values in the 

Project Area - “The Project Area and broader surrounds allows for a range of maritime uses 
including commercial and recreational fishing and boating, pearling and aquaculture, 
commercial tourism, research, defence activities and mining. One active Commonwealth 
managed fishery namely, the Northern Prawn Fishery, and three NT managed fisheries 
namely, the Spanish Mackerel, Coastal Line Fishery and Demersal Fishery, overlap with the 
Project Area.”  However, it fails to consider any of the cumulative impacts of these uses, in 
assessing the potential impacts of the DPD Project on MNES in the Project Area (and broader 
region). 

  
85. While the DPD Project Referral clearly outlines measures to avoid or reduce impacts on 

MNES, including “Committing to developing and implementing a marine environmental 
monitoring program to validate the environment assessment, specific to construction activities.” 
And also, confirming that “The environmental management plans and monitoring results will be 
publicly available” – the industry’s past record and limited investment in undertaking relevant 
and appropriate baseline surveys/studies and activity-based monitoring and assessment in the 
region (ie. INPEX Ichthys Nearshore Environmental Monitoring Program) raises major doubts 
and concerns. Particularly in relation to the ability to detect potential significant environmental 
impacts of the DPD Project (and Barossa Offshore Gas Project) on MNES, listed marine 
species and the globally significant marine biodiversity and marine megafauna in this region.  

 
 
 
 
 
 
 
 
 
Karen (Bonba) Edyvane, PhD 
  
Honorary Associate Professor, Fenner School of Environment & Society 
Visiting Professor, National University of Timor-Leste 
  
Mobile: +61 424 779 374 (Aus/WhatsApp) / +670 7792 1018 (Timor Leste) 
Email:  Karen.Edyvane@cdu.edu.au  
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Annex 1 – Marine habitat maps from the Santos Referral Report vs. AIMS (Gladiuk et al. 2019)  
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Annex 2 – Shipping impact risk mapping in the Northern Territory region (Peel et al. 2019)  
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