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However, the SGM was amended in March 2019, and it will require all large emitters to re-

apply for a new baseline before October 2020. It is likely that Woodside will apply to have 

the ‘safeguard’ renegotiated up, reducing its requirement to purchase offsets. . 

The Safeguard Mechanism is clearly not working in terms of reducing emissions. In the 

absence of meaningful federal policy, the EPA GHG Guideline is an important mechanism 

to minimise global warming impacts in Western Australia.  

Geosequestration 
Woodside claims that geosequestration of Browse reservoir CO2 is not feasible. However, 

it proposes to vent between 3.6 & 4.8 Mtpa into the atmosphere (depending on SGM 

negotiations) without offsetting this. 

However, to stay within the 2030 carbon budget will require other measures, including 

geosequestration of all reservoir CO2. Climate Analytics claim that this: 

“would include extending carbon capture and storage for reservoir CO2 

losses to all LNG plant in Western Australia as well as replacing a significant 

fraction of natural gas used in LNG processing by renewable electricity. [10, 

p. 43] 

Natural gas proponents will need to solve this issue, or else not extract gas. 

Miscellaneous 
SEN notes that some gas fields can contain radioactive Radon gas, and this can have a 

detrimental effect on the environment. If present, is the EPA satisfied that Radon 

concentrations are at acceptable levels to the environment? 

Conclusion 

Corporate Responsibility 
The Australian Securities and Investments Commission requires companies to factor 

climate change risks into their activities [34]. There is little evidence of this in these 

proposals, where climate risks have been ignored or underplayed. 

The fossil fuel industry is aware of the need to act on climate change, or risk losing its 

social licence to operate: 

“Woodside recognises that long-term meaningful relationships with 

communities are fundamental to maintaining a social licence to operate and 

works to build mutually beneficial relationships.” [11, p. 3] 

Woodside also has a climate change policy, which focuses on reducing costs by reducing 

process emissions. This serves a purpose of being seen to act on climate change. 

However, the findings of this submission indicate that Woodside does not intend to act on 

climate change. 

Findings 
Despite earlier arguments, summarised in Table 1, that Scope 1 & 2 emissions will add 

62.5 Mt to Australia’s 328Mt 2030 NDC target, Woodside claims (SEN’s emphasis) that: 

“Australia’s NDC is for an absolute economy-wide emissions reduction by 

2030. Given the emission estimates and the likely NGER/SGM offset 

obligations, it is not expected that the proposed Browse to NWS Project 

will prevent Australia meeting its NDC commitments.” [11, p. 695] 
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This statement is at odds with the evidence. If these projects proceed, without mitigation 

of emissions, then other sectors or states will need to take up this burden. This is 

inequitable. 

Woodside concludes its Browse-NWS proposal with: 

“Overall, in the context of Australia’s international commitments and local 

legislation and policy, it is considered that given the proposed mitigation of 

emissions, safeguard mechanism obligations and the importance of gas as a 

clean and reliable source of energy in the current and future energy mix, 

GHG emissions from the proposed Browse to NWS Project are acceptable.” 

[11, p. 698]  

In this submission, SEN has critiqued the claims embedded here: 

• Emissions need to be considered locally, not globally 

• Australia’s emission budget by 2030 will increase by 19% because of the Browse 

and NWS components of this megaproject 

• The safeguard mechanism provisions are inadequate 

• Gas is only marginally ‘cleaner’ than ‘clean coal’ 

 

GHG emissions from these proposals are not acceptable. 

SEN has argued that there are numerous flaws and misrepresentations in the Woodside 

proposals. Some of these might be interpreted as misleading the market under 

Corporations Law, or expose the company to class action litigation – climate ‘lawfare’. In 

particular, they: 

• do not clearly report estimated methane emissions, and what is reported is 

substantially lower than published leakage rates; 

• under-estimate methane’s Global Warming Potential (GWP) by using dated metrics; 

• attempt to conceal the magnitude of the reservoir CO2 emissions;  

• use an unrealistic and discredited projection of global gas demand, which is at odds 

with other projections; 

• make unrealistic claims about the emissions intensity of the Browse Basin gas; 

• make no realistic attempt to avoid, minimise or offset emissions; 

• attempt to claim that new GHG emissions from the sub-proposals are small on a 

global scale, instead of analysing them at a national and state level; 

• attempt to minimise the impact by splitting up the proposed megaproject into 

independent sub-proposals, and cross-referring between them; and  

• do not meaningfully address the WA State Climate policy, nor the EPA’s soon-to-be-

finalised GHG Guideline. 

 

These shortcomings preclude the EPA from making a proper assessment on the impacts 

on air quality from processing emissions. 

Emissions amounts are very large, but they are likely to be larger than claimed, because of 

underestimation of methane impacts.  

Further, Woodside’s claim that gas is half as emissions intensive as coal is incorrect. 

SEN’s analysis, using credible sources and Woodside’s own, very low methane emissions, 

is that Browse natural gas emissions intensity is 25% more efficient than coal, calculated 

using contemporary GWP values. 

SEN urges the EPA to reject the current proposal because it poses an unacceptable level 

of risk to Western Australia’s environment. 
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SEN urges the EPA to reject the current proposal because it poses an unacceptable level 

of risk to Western Australia’s environment.  
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impacts as those using coal, but are no worse than coal’3. It is not good enough to be ‘no 

worse than coal’.  

 

Furthermore, as  from Stanford University’s School of Earth, Energy 

and Environmental Sciences explains, ‘Globally, most of the new natural gas being used isn’t 

displacing coal, it’s providing new energy’4. We therefore need to reduce, minimise and 

offset gas emissions, immediately.  The Browse project offers no environmental advantages, 

and brings enormous environmental risks.  

 

As Climate Analytics explains, if Western Australia is to meet its obligations under the Paris 

Agreement, production of LNG will have to drop dramatically from 2030 – preferably 

immediately – to 2050.  The planned Burrup gas hub is neither environmentally nor 

economically feasible under this scenario.  

 

 
Source: Climate Analytics. 2019. A 1.5°C Compatible Carbon Budget for Western Australia. P.41.  

 

 

  

                                                        
3 Farquharson et al. 2017. Beyond global warming potential: A comparative application of climate impact metrics for 

the life cycle assessment of coal and natural gas. Industrial Ecology. 21(4): 857. 
4 CCWA and Clean Slate. 2019. Browse Burrup Hub Report.  
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1. Browse to North West Shelf project in Commonwealth waters 

Petroglyphs 

Black et al. undertook rigorous analysis that revealed a serious knowledge deficit in relation 

to petroglyphs, the rock art images which ‘capture thousands of years of human culture and 

spiritual beliefs through a changing environment’ which are a ‘priceless, irreplaceable, 

historical and archaeological treasure of global significance’5: 

 

Murujuga (‘Burrup Peninsula’) in northwest Western Australia contains the largest 

concentration of petroglyphs in the world. A substantial petrochemical industrial complex has 

been placed in close proximity to this cultural treasure. A review of the publically available 

research reports used by governments to justify establishment of industry and the levels of 

acceptable emissions reveals the research is not scientifically credible in design, methodology, 

analysis or interpretation. Each report has serious errors, which renders most results to be of 

little value. There remains a knowledge deficit on the condition of petroglyphs. No credible 

decisions about the effects of industry on the rock art can be made using the reports6. 

 

The researchers continue: 

 

Concerns were raised in the early 2000s (Bednarik 2002) about the potential impact of 

increased industrial emissions, particularly acidity, on bleaching of petroglyphs and adjacent 

rock surfaces from erosion of the ferruginous patina crust. Monitoring changes in rock surface 

colour and mineralogy were chosen as appropriate macroscopic means for assessing likely 

changes to rock art due to industrial emissions (Summaries of proposed rock art monitoring 

studies 2004). The magnitude of change considered detrimental for rock art appears not to 

have been set. However, governments have used reports from this research on air pollutants, 

colour change and mineralogy at rock art sites (Gillett 2008; Lau et al. 2013; Lau et al. 2007; 

Lau et al. 2008; Lau et al. 2010; Lau et al. 2009; Lau et al. 2011; Lau et al. 2012; Markley et al. 

2014; Markley et al. 2015) to justify continued establishment of industry on Murujuga7. 

 

 

For instance, the Lau et al. (2007) report suffers from ‘insufficient replication - the design of this 

controlled experiment was inadequate to show whether there was a statistically significant effect 

of gaseous fumigation on either rock surface colour or mineralogy’. Black et al. detail numerous 

other weaknesses in the main body of petroglyph research that the Government appears to rely 

                                                        
5 Black et al. 2017. Inadequacies of research used to monitor change to rock art and regulate industry on Murujuga 

(‘Burrup Peninsula’), Australia. Rock Art Research 34 (2):130, emphasis added.  
6 Ibid p.130 
7 Ibid p.130 
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on.  The Browse decisions must be made on the basis of better scientific information than that 

which has been utilised in the past.  

 

The Burrup Peninsula is estimated to contain more than one million rock art images in the form of 

petroglyphs. Researchers estimate that ‘5–25 per cent of rock art on the Burrup has been 

removed or destroyed as a result of iron mining, industrial expansion and poor archaeological 

advice’8. This must not continue. The Government cannot reasonably make decisions that put this 

cultural treasure at risk – it would be cultural vandalism, yet another manifestation of the “logic of 

elimination”9 that historians argue lies behind the destruction of petroglyphs and the ecology of 

Murujiga, and the ongoing tragedy that despite the fact that Governments and resource 

companies have implemented substantial measures to protect the rock art…damage to the 

petroglyphs from industrial emissions continues at an alarming rate’10.  The fact that we do not 

need gas as a transition fuel to move to a low carbon future would make this an even more bitter 

pill to swallow.  

 

Wetlands 

These projects would increase the risk of degradation of Ramsar wetlands at Roebuck Bay, Eighty 

Mile Beach, Ord River Floodplain and Ashmore Reef National Nature Reserve for example if there 

are oil spills11. More research is needed to understand the impact of the oil and gas industries on 

wetlands around the Burrup, international research indicates possible problems. For instance, 

studies of the Deepwater Horizon (DWH) oil spill show that ‘the presence and location of crude oil 

in the soil profile can impact soil redox conditions which could alter biogeochemical processes 

over the long term and induce oxygen stress on wetland vegetation and organisms in the soil’12. 

Other research demonstrates that recovery of wetlands after oil spills is ‘at least partially related 

to the magnitude of the impact such that greater recovery occurred at sites that had greater 

impact’13. 

 

 

                                                        
8 Zarandona and Antonio. 2015. Towards a theory of landscape iconoclasm. Cambridge Archaeological Journal. 25 

(2):461-475. 
9 MacDonald. 2019. In the landscape of extinction: the life of Murujuga’s ancient rock art. Australian and New Zealand 

Journal of Art. 19(2): 233-252. 
10 Ibid p. 237 
11 https://www.environment.gov.au/system/files/resources/0d08923b-a60d-4564-9af2-a7023b7aaf29/files/ramsar-

sites_0.pdf 
12 Levine et al. 2017. Crude oil effects on redox status of salt marsh soil in Louisiana. Soil Science of America Journal. 81 

(3): 647. 
13 Shapiro et al. 2016. Vegetation impact and recovery from oil-induced stress on three ecologically distinct wetland 

sites in the Gulf of Mexico. 4(2):33. 
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Threatened species and ecological communities 

These projects pose risks to a number of Commonwealth Marine Reserves. Scott Reef may be 

impacted and is likely to be vulnerable to – Western Australian research shows that ‘larval 

production and recruitment underpin the maintenance of coral populations, but these early life 

history stages are vulnerable to extreme variation in physical conditions’14.  

 

2. Browse to North West Shelf project in State waters 

Submissions from my colleagues Robin Chapple and Tim Clifford will touch on a number of issues 

including air quality, social surroundings, and marine environmental quality and I endorse their 

views.  

 

Oil and gas can impact on marine environmental quality: 

 

Offshore hydrocarbon exploration and production (E&P) activities can overlap in space 

and time with marine mammal populations. These activities, especially seismic 

surveys, can generate loud sound levels that propagate well in the marine 

environment. Exposure of marine mammals at varying distances from the source of 

these sounds can result in a range of different impacts, from auditory injury to 

behavioral responses and masking15. 

 

The proposed Browse projects may impact on vulnerable, endangered and critically endangered 

species such as turtles, sea snakes, seabirds, and shallow water fish species. 

 

These activities can overlap…with marine mammal populations in different stages of 

their life cycle-that is, during migration or at their feeding and breeding grounds. 

Exposure to both loud continuous or impulsive marine sounds can potentially have 

several types of impacts on marine mammals. These can be classified into different 

categories such as mortality, injury to the hearing system (Permanent Threshold Shift 

[PTS]), temporary reduced hearing sensitivity (Temporary Threshold Shift [TTS]), 

behavioural disturbance, and communication masking. When unmitigated, sound 

levels generated by some sound sources, such as sonar, can have lethal effects on 

cetaceans (Simmonds & Lopez-Jurado, 1991; D'Amico et al., 2009)…Exposure of marine 

mammals to airguns at close range or for a prolonged period...has the potential to 

result in damage at the cellular level of the hearing system, commonly referred to as 

injury (PTS), or a shift in hearing sensitivity measured in decibels (dBs) referred to as 

TTS, also known as auditory fatigue (Southall et al., 2007, 2019; Finneran, 2016). 

                                                        
14 Gilmour et al. 2016. Coral reproduction in Western Australia. PeerJ. 4:1. 
15 Bröker et al. 2019. An overview of potential impacts of hydrocarbon exploration and production on marine 

mammals and associated monitoring and mitigation measures. Caracas. Iss.284: 576. 
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Additionally, monitoring studies of various species of marine mammals indicate that 

animals can respond to sound generated by seismic surveys, drilling, or the presence of 

industry vessels in manners that include head turning to regulate exposure levels, 

movement away from the sound, or temporary cessation of behaviors such as feeding 

or swimming (Nowacek et al., 2007; Southall et al., 2007; Ellison et al., 2011). Another 

example of potential behavioral effects of sound are impacts to communication 

between conspecifics as marine sound has been observed to influence the number of 

vocalizations in baleen whales (Di Iorio & Clark, 2010; Blackwell et al., 2013, 2015; 

Cerchio et al., 2014). Marine sounds generated by the Exploration and Production 

(E&P) industry also have the theoretical ability to mask vocalizations used for 

navigation, communication, or prey localization (Southall et al., 2007; Sills et al., 

2017)16. 

 

3. North West Shelf project expansion 

I argue that none of the projects, including this one, should go ahead.  However, any proposal 

should include provisions for carbon offsets that cover Scope 1, 2 and 3 emissions. This makes 

environmental sense, but it also makes good business sense. I have argued in other submissions 

that businesses must step up must more effectively to help us fight climate change and reverse 

environmental degradation. Leading international business and industry bodies are also calling for 

this. For instance, a core component of the World Business Council for Sustainable Development’s 

Climate Policy activities is to 

 

…foster strong policy signals and economic incentives promoting a race-to-the-top 

where sustainable solutions can succeed. We actively call for policies that are 

consistent with ambitious action on climate and enable business-led solutions to 

scale and speed implementation of the Paris Agreement17. 

 

In this case, the projects should not go ahead.  If they do, all emissions should be offset. Cutting 

edge technology should be used to minimise emissions and energy use.  

 

Conclusion 

Woodside’s claim that ‘the Burrup hub could process more gas than the entire volume extracted 

from the North West Shelf since startup in 1984’18 is extremely alarming, given the evidence that 

emissions associated with this industry will exacerbate climate change, increase the threats to 

ecosystems and species at risk, and that the government’s ability to make credible decisions about 

the protection of petroglyphs is completely undermined by the use of faulty methodology.  

                                                        
16 Ibid.  
17 https://www.wbcsd.org/Programs/Climate-and-Energy/Climate/Climate-Action-and-Policy 
18 https://www.woodside.com.au/our-business/burrup-hub  
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Given the weight of scientific evidence, none of these three projects should be granted 

environmental approval. While I know that the EPA does not take economic issues into account, I 

think it is worth emphasising that these projects with enormous environmental risks are also 

economically risky if we are to meet our obligations under the Paris Agreement. They cannot be 

justified.  

 

Yours sincerely, 
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12 February 2020 
 
Dr Tom Hatton 

Chairman 

Environmental Protection Authority 

Department of Water and Environmental Regulation 

Prime House – 8 Davidson Terrace Joondalup 

 
 
Dear Dr Hatton 
 
Submission to Assessment 2191: Proposed Browse to North West Shelf Project (State Waters) 
 
Standing of  the Denmark Environment Centre Inc 
The Denmark Environment Centre (DEC) was formed in 1987 and is a not-for-profit community group which 
promotes environmental and conservation interests in the South Coast Region. The DEC owns its office 
building in Denmark and finances its own overheads and ongoing core business costs. The DEC is the major 
environment centre in the South West of WA. Some of WA’s most impressive natural features, our old 
growth forests, spectacular wild coastline and river systems and major National Parks, all fall within our 
region. 

The EPA has determined that there are four Environmental Factors relevant to this project. 

• Air Quality 

• Benthic Communities and Habitats 

• Marine Environmental Quality 

• Marine Fauna 
 
Air Quality: 
This project may emit significant greenhouse gas emissions, with no clear management plans on how these 
emissions will be controlled, in a time when emissions must be decreasing. The Browse Basin will be the 
State’s most emissions intensive LNG facility -- with an emissions intensity of above the average for 
Australian  LNG exports 
 
Social Surroundings (Heritage): 
These proposals will put at risk the  cultural heritage of traditional owners to access and use the area as they 
have done for  50,000 years. Any change in ocean chemistry or air quality will  dramatically alter the local 
environment, the ecology of waterways and with it the species distribution in the area. This may  result in 
changes to flora and fauna populations, impacts on social values relating to the ocean and waterways, and 
may drastically alter the landscape. We could see the  destruction of continuous Indigenous cultural 
heritage, relating to our northern coasts. 
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Marine Environmental Quality: (See EPBC list threatened and migratory species page 7) 
There are several threatened and endangered marine species that exist in the area surrounding the 
proposal, including but not limited to: 

• Five species of marine turtles classified as threatened under the WA Biodiversity Conservation Act 
2016  (WA BC Act) - the vulnerable and migratory Green Turtle ( Chelonia mydas ), the endangered 
and migratory Leatherback Turtle ( Dermochelys coriacea ), the endangered and migratory 
Loggerhead Turtle ( Caretta caretta ), the vulnerable and migratory Hawksbill Turtle ( Eretmochelys 
coriacea ), and the vulnerable and migratory Flatback Turtle ( Natator depressus ). 

• Sixteen sea snake species identified as potentially occurring in the Proposal area. One of these 
species— the short-nosed sea snake ( Aipysurus apraefrontalis ), is classified as critically endangered 
under the Environment Protection and Biodiversity Conservation Act (EPBC Act) and threatened 
under the WA BC Act. 

• A large number of seabird and shore bird species and their nesting habitat may occur near the 
proposal. These include species classified as threatened and migratory under the EPBC Act or 
specially protected under the WA BC Act. 

• Shallow water fish species have been recorded in the waters of the Dampier Archipelago, 
comprising: 456 coral reef species; 116 mangrove species; 106 soft-bottom species, and 67 pelagic 
species. 

 
Hydrocarbon accident  
(See history of LNG accidents page 5)  (e.g. gas leak or oil spill)  
There is an extreme likelihood this area will never recover: 

• Depending on its severity (i.e. volume, hydrocarbon type and location), a hydrocarbon release would 
have the potential to impact water and sediment quality and alter habitats. 

o This could subsequently alter fauna behaviour, cause fauna injury or mortality, impact the 
aesthetic value of an area and alter the function, interests and activities of other users. 

o Scott Reef will be most vulnerable to any hydrocarbon release as detailed by Woodside in 
Risk Scenarios1. 

o Coral communities have the potential to be impacted from exposure to floating 
hydrocarbons through smothering and coating, and exposure to dissolved and entrained 
hydrocarbons. 

o Exposure to dissolved and entrained hydrocarbons (≥50 ppb and 100 ppb, respectively) has 
the potential to result in lethal or sub-lethal toxic effects to corals and other sensitive sessile 
benthos within the upper water column, including upper reef slopes (subtidal corals) and 
reef flat (intertidal corals). 

 
Should a hydrocarbon release occur at the time of coral spawning there is the potential for a significant 
reduction in successful fertilisation and coral larval survival. 

• Cetaceans --- such as the Indo-Pacific humpback dolphin -- that have direct physical contact with 
entrained or dissolved aromatic hydrocarbons may suffer ingestion of hydrocarbons either directly 
or via bioaccumulation through food. 

o This may have flow on impacts to offspring as migratory cetaceans tend to travel in the area 
at-term or post-partum . 

• Marine turtles, such as the Green Turtle, Olive Ridley Turtle, Flatback Turtle and Hawksbill Turtle, 
which all rely on the proposal area, are vulnerable to the effects of hydrocarbons at all life stages. 

 
Construction of infrastructure: 
Will have significant impact on the marine life. The proposal also sits adjacent to atolls and reefs that are 
home to aquatic mammals during breeding. Considering the elements of construction, especially drilling, and 
the proximity to nursing grounds, the potential to harm calves and/or effect auditory function is severe. 

 
1 Event of a major hydrocarbon release at the seabed; cf Table 6-158 wherein: scenario 1 had a high probability of affecting sediments 

associated with Scott Reef and Seringapatam Reef. Event of release between containers representing non-standard protocols. 
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Appendix 
Existing projects2 
• The North West Shelf Venture began shipping cargoes in 1989. The project has since grown to include 

five production units (or trains). It now produces up to 16.3 million tonnes per annum (mtpa) of LNG. 
• Darwin LNG began production in 2006. This one-train project produces up to 3.7mtpa. 
• Pluto started production in April 2012. It has one 4.3mtpa production train. 
• Queensland Curtis LNG began production in December 2014. It has two producing LNG trains. 
• Gladstone LNG began production from its first train in September 2015.  Train 2 expected to be ready 

for start-up by the end of the year with the first LNG in the second quarter of 2016. 
• Australia Pacific LNG began production from its first train in December 2015. 
• Gorgon shipped its first cargo in March 2016. 
• Wheatstone’s first cargo was in October 2017. 
• Ichthys first cargo was October 2018. 
• Prelude first cargo was March 2019. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 https://www.appea.com.au/oil-gas-explained/operation/australian-lng-projects/ 
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History of LNG Accidents3  (cross checked from other internet sites) 
• The Cleveland Disaster, U.S. 1944 

• Methane Princess Spill, 1965. The LNG discharging arms on a vessel which were disconnected before the 

liquid lines had been completely drained – caused another LNG accident. 

• Jules Verne Spill, May 1965. Failure of the liquid level instrumentation – caused another LNG accident. 

• La Spezia, Italy, 1971. 

• Montreal East, Quebec, Canada, 1972.   

• Staten Island Tank Fire, USA, 1973.   

• Massachusetts Barge Spill, July 1974. 

• Aquarius Spill, September 1977. Difficulties in the liquid level gauge system – caused another LNG accident. 

• Das Island, United Arab Emirates, March 1978. Failure of a bottom pipe connection of an LNG tank– caused 

another LNG accident. 

• Cove Point, Maryland, 1979. LNG leak from a high-pressure pump found its way into an electrical conduit – 

caused another LNG accident. 

• Mostafa Ben Bouliad Spill, April 1979. A check valve in the piping system of a 125,000 cubic meter vessel 

failed – caused another LNG accident. 

• Pollenger Spill, April 1979. Leaking from a valve gland – caused another LNG accident. 

• Bontang, Indonesia, 1983.    

• Nevada Test Site, Mercury, NV, 1987. 

• Bachir Chihani, Hull Cracking, 1990.  

• Mediterranean Off Gibraltar, Minor LNG Carrier "Collision," November 13, 2002.   

• Algeria, LNG Facility Explosion, January 19, 2004.  

• Trinidad Tobago, June 13, 2004. LNG turbine explodes. 

• Belgium, July 31, 2004. 

• Norway, September 20, 2004.  

• USA, March 2005. LNG Causes Pipeline Leaks and house explosion. 

• Nigeria, August 2005.  28-inch Liquefied Natural Gas underground pipeline exploded. 

• India, September 17, 2005.   

• Savannah, GA   March 14, 2006.   

• Trinidad & Tobago   May 18 & May 21 & June 6, 2006. Fire at LNG Plant. 

• Ship carrying liquid gas burns off Jordan July 13, 2006.   AMMAN, Jordan.  

• LNG Tanker Adrift Off Cape Cod Needs Rescue  February 11, 2008.  

• Washington, March 31, 2014    U.S. LNG Explosion. 

 
3 https://www.timrileylaw.com/LNG.htm 
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Introduction 
This document has been created by How Far Environmental, on behalf of the 
Murujuga Aboriginal Corporation (MAC), as part of the review for the Browse to 
North West Shelf Project referral - Draft EIS/ERD (EPA Assessment No. 2191 - 
EPBC 2018/8319 - December 2019) and public submission to the EPA.   

The Browse to North West Shelf (Browse) proposal comprises subsea 
infrastructure and two Floating Production Storage and Offloading Facilities 
(FPSOs) connected to existing NWS infrastructure via a 900-kilometre trunk 
line. The proposal spans State and Commonwealth jurisdictions and is being 
independently assessed under both the WA Environmental Protection Act 1986 
and the Commonwealth Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act).   

On January 22, 2019, the Environmental Protection Authority (EPA) identified 
significant potential impacts associated with the Proposed Browse to NWS 
Project including those on: 

• Benthic Communities and Habitats from the disturbance of up to 20 
hectares of the seabed - Marine Environmental Quality from the 
discharges of treated and untreated wastes to the marine environment. 

• Marine Fauna from collisions with vessels and emissions of noise and 
light. 

• Air Quality from the emissions of gases during well drilling and 
construction.  

Therefore, the EPA identified the following preliminary key environmental 
factors, which are addressed in Woodside’s Environmental Review 
Document (ERD): Benthic Communities and Habitat, Marine Environmental 
Quality, Marine Fauna and Air Quality.   

The proposed Browse to NWS Project was referred under the EPBC Act, to be 
assessed by Environmental Impact Statement (EIS). The controlling provisions 
identified as being relevant to the proposed Browse to NWS Project under Part 
3 of the EPBC Act that have been addressed in Woodside’s Environmental 
Impact Statement (EIS) are: 

• National heritage values of a National Heritage Place  

• Listed threatened species and communities  

• Listed migratory species  
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• The Commonwealth marine area, the protected matter being the 
environment generally.  

The EPA is hosting the consultation for this proposal on behalf of the 
Commonwealth.  

The MAC views the ERD/EIS (including the supplementary information provided 
at referral stage) as the keystone assessment information and management 
plan that will inform the EPA’s assessment under Part IV of the Environmental 
Protection Act 1986 (EP Act). MAC expects the EPA’s assessment report and 
recommendations to the Minister for Environment would provide for the 
protection of the sensitive environmental values of the Dampier Archipelago 
(including Burrup Peninsula).  

MAC also understand its appeal rights available under the EP Act. 
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1. Comments related to the factor of Marine Fauna 
The Environmental Protection Authority (EPA) has identified potential 
significant impacts associated with the Browse proposal including potential for 
impacts on Marine Fauna (MF), Benthic Community Habitats (BCH) and Marine 
Environmental Quality (MEQ).  

Marine fauna are highly diverse and range in size from microscopic zooplankton 
to the blue whale. Marine fauna that live their entire life in the ocean include 
sharks, whales, dolphins, dugongs, sea snakes, most fish and crustaceans. 
Marine fauna are also animals that either leave or enter the ocean for breeding 
or resting purposes, such as turtles, seals and sea lions, penguins, and crabs. 
Other animals such as seabirds can also be considered as marine fauna as they 
rely on fish and other marine life for food. 

 Marine fauna are important and are part of the broader marine and coastal 
ecosystem. However, some of these species, or even groups of species, have 
critical roles to play in maintaining key ecological functions and processes within 
the ecosystem. For some species, the numbers existing have declined to levels 
where they are now considered threatened under state legislation. Other 
species are of social, cultural and/or economic significance to Western 
Australians. These include commercially and recreationally important fish as 
well as iconic species important to local or regional communities such as turtles 
and dugongs. 

The EPA’s objective for the environmental factor of Marine Fauna is: “To protect 
MARINE FAUNA so that biological diversity and ecological integrity are 
maintained”. 

In the context of this objective: 

“Ecological integrity is the composition, structure, function and processes of 
ecosystems, and the natural variation of these elements.” 

This objective acknowledges the importance of protecting marine fauna for 
their ecological roles. It recognises the iconic nature of many of these animals 
and the importance society places on them, including traditional aboriginal 
cultural usage. The larger species are seen by many as indicators of the ‘health’ 
of the marine environment.  
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1.1 Potential issues and significant impacts to Marine Fauna identified in the 
proposal that should be addressed.   

The following issues are matters that are commonly encountered and are 
relevant to this proposal. 

• Direct impacts on marine fauna 

• Indirect impacts on marine fauna 

• Impacts to critical habitats and during key ecological windows 

• State of the science and / or current knowledge 

1.1.1 Need to consider direct impacts on marine fauna. 

Direct impacts on marine fauna include vessel strike or entanglement in 
equipment such as dredges and aquaculture cages. These impacts can be 
severe but are localised and relatively easy to monitor and measure. As such 
they are amenable to adaptive management actions to avoid and minimise 
those impacts.  

The ERD notes that interaction with vessels and equipment during construction 
and operation has the potential to injure or kill marine fauna or result in 
avoidance behaviour. In table. 8-8 of Appendix 10. B for the ERD, Woodside 
identifies sources of potential impact to marine fauna. However, on further 
research, the plan concludes that no further environmental controls or 
ameliorating actions to mitigate possible strikes or impacts on marine fauna are 
needed given their conclusion that ‘vessel interaction with fauna is an 
unplanned activity’. Therefore, they conclude that no impact to marine fauna is 
expected during the works. 

Although vessel interactions with fauna have been considered an ‘unplanned 
activity’, interactions are likely, as observed on other projects and through 
various studies.  Resting or milling whales are most likely to be at risk of adverse 
vessel interaction due to their inability to rapidly alter course and lack of 
adequate avoidance behaviour to approach vessels. Cetacean calves and 
juveniles are also reported to be at higher risk due to less frequent and shorter 
dives and other studies indicate that all sizes and types of vessels can hit 
whales.  
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The MAC is concerned about the ERD’s lack of adaptive management to 
adequately address these known risks to marine fauna. Questions therefore 
remain regarding the integrity of the way Woodside has approached the risk of 
direct impacts to marine fauna and the suitability of the controls and lack of 
adaptive management options suggested to reduce this risk.  

1.1.2 Need to consider Indirect impacts on marine fauna.  

Most indirect effects on marine fauna result from changing the characteristics 
of the marine and coastal environment. These can result from changes to 
chemical and physical properties such as temperature, pH, hydrodynamic 
processes, and water clarity. Other effects, such as those from underwater 
noise, can result in behavioural impacts that are more subtle and occur far from 
the activity in question. While some of these impacts will also be considered 
under other environmental factors, the consequent impacts on marine fauna 
can be much more difficult to quantify and manage. They may result in 
temporary changes during the construction phase of a proposal, or in long-term 
or permanent changes during the operational phases.  

Examples of these types of proposals include seismic surveys, pile driving, waste 
from discharges, installation of coastal and marine infrastructure, enclosure of 
marine and coastal waters in marinas and ports, and increased vessel 
movements. Concerns relating to indirect impacts are further explored in 
section 2.4. need for consideration of cumulative impacts.  

 1.1.3 Need to consider impacts to critical habitats and during key ecological 
windows 

Marine fauna rely on a range of ecological conditions, physical and chemical 
properties of the marine and coastal environment and specific habitats during 
key stages of their lifecycle. Turtles, for example, nest on beaches that meet 
specific physical characteristics regarding beach profile and come ashore during 
specific times of the year when wave energy is low. Many fish and invertebrate 
species rely on specific habitats such as seagrass meadows to provide 
protection and food resources for juveniles. Other species migrate to specific 
areas to spawn, relying on specific hydrodynamic conditions and physical 
properties such as water temperature as signals to prompt aggregation and 
breeding. Undertaking development activities within these key areas and/or 
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during these key times has the potential to have a significant impact on these 
species. As a result, avoiding these locations and times is important.  

The ERD identifies that disturbance activities for the works and the life of the 
project will interact with several different marine fauna foraging, migrating and 
distribution areas. However, it is unclear as to how Woodside demonstrates the 
avoidance of these critical locations and key ecological windows. Therefore, 
based on the above evidence of direct impacts and interactions with vessels, 
MAC is concerned that Woodside has only partly addressed the potential risk of 
impact to marine fauna.  

Additionally, the ERD does not adequately outline their objectives, mitigation or 
management measures to reduce these impacts in the mitigation strategy or as 
part of the MEQMP (please refer to section 2.1. Concerns surrounding the 
establishment of an adequate Environmental Quality Management Framework 
for detail regarding the requirements of a suitable MEQMP).  

The lack to create an adequate MEQMP with clear objectives, gives uncertainty 
towards the ERD’s ability to identify and consider impacts to critical habitats 
and during key ecological windows.     

1.1.4. Need to consider reductions in populations of species of local and 
regional importance 

The EPA guidance statement requires an assessment of the values and 
significance of marine fauna likely to be impacted at a relevant local, regional 
and state scale. Section 5.3.2 of the EDR lists marine fauna likely to be 
impacted. However, there is no assessment of the value or significance of 
impacted fauna, especially in relation to the people of the Murujuga (please 
refer to section on social welfare for more background information regarding 
the importance of cultural heritage).  

Many species of marine fauna are migratory in nature and demonstrate 
connectivity with bioregions in the North-west Marine bioregion (NWMB). The 
ERD identifies that Green Turtle nesting and inter-nesting occurs in and around 
Scott Reef; Blue pigmy whales occur in the channels between islands of Scott 
reef; and the islands of the Rowley Shoals are known to support a wide range of 
seabird species, including WA’s second largest breeding colony of red-railed 
trop.  Some turtle species that breed in the NWMB have feeding areas in 
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Indonesian waters, including western Papua. Tagging studies show that 
distances between nesting and feeding areas for marine reptiles can range 
between 2– 2600 km.  

The NWMB supports internationally significant populations of several 
threatened and migratory marine fauna. Thousands of humpback whales 
migrate through the region each year to give birth along the Kimberley coast, 
especially around Camden Sound. This coast is the only known breeding ground 
for the Western Australian population of humpback whales. Coastal beaches 
and offshore islands in and adjacent to the region support significant rookeries 
of endangered and vulnerable marine turtles. The region also marks the 
endpoint of the East-Australasian Flyway for millions of shorebirds that migrate 
every year from breeding grounds in the Northern Hemisphere. Annual 
aggregations of whale shark at Ningaloo Reef every autumn are also 
internationally significant as they are the largest density of whale sharks in the 
world. There is still much unknown about the natural systems of the NWMB and 
its biodiversity.  

As many migratory species have been identified in and around the project area, 
impacts at a local level have the capacity to affect populations across the entire 
species’ range given their migratory nature. MAC is concerned that the ERD 
does not address, and therefore afford the highest level of protection, for many 
of the iconic and regionally important migrating marine fauna (please refer to 
section 2.3 Marine Fauna likely to be impacted at a state scale for further 
detail). Impacts to these species have a high likelihood to affect far reaching 
areas, including that of the Murujuga.  

2 Further information required for the E.I.A. 

Where marine fauna have been identified as an environmental factor, the EPA 
may require the proponent to provide information or studies within the 
following broad topics described below:  

2.1. Concerns surrounding the establishment of an adequate Environmental 
Quality Management Framework.  

In 2016, the EPA released a guideline (“EPA MEQ Guidelines”) to outline how 
MEQ is assessed by the EPA under the Environmental Impact Assessment (EIA) 
process (EPA 2016a). The EPA MEQ Guidelines directs the proponent to 
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demonstrate that its environmental objectives for MEQ are “to maintain the 
quality of water, sediment and biota so that environmental values are 
protected”.  

Information required to make an assessment includes the pre-development of 
an Environmental Quality Plan (EQP) for the area, including the environmental 
values (EVs) to be protected.  If no existing approved EQP is established for the 
area, then an EQP is required to be developed. This EQP should ensure that 
meaningful engagement with community and relevant stakeholders is 
undertaken and that relevant EVs are included within the project’s overarching 
Environmental Quality Management Framework (EQMF).  

EVs are defined as particular values or uses of the environment that are 
important for a healthy ecosystem. This should consider and ensure the public 
benefit, welfare, safety or health and requires protection from the effects of 
pollution, waste discharges and deposits. This definition is consistent with the 
definition for EV’s contained in the Act. The five environmental values the EPA 
expects to be protected throughout Western Australia’s coastal waters are: 

• ecosystem health; 

• fishing and aquaculture; 

• recreation and aesthetics; 

• industrial water supply; and 

• cultural and spiritual. 

The EVs are then used to guide and establish the different Environmental 
Quality Objectives (EQOs). EQOs are high level management objectives that 
describe what must be achieved to protect each EV. Each level of protection 
(maximum, high, moderate, or low) should be afforded to each specific EV.  

It is requirement that relevant Environmental Quality Criteria (EQC) are 
developed for each EQO. The EQC should represent scientifically based limits of 
acceptable change to each measurable environmental quality indicator that is 
important for the protection of the associated EV.  

MAC notes that a project specific EQP has not been included in the document 
and therefore assumes that no relevant EQP has been considered for the 
proposal. Questions therefore remain regarding the integrity associated with 
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community consultation regarding the extent of the impacts that were 
proposed during the engagement process and how meaningful the consultation 
was to identify specific EV associated with the impacts and disturbances caused 
by the Browse project proposal.   

MAC is concerned that without the development of an EQP, and subsequent 
lack of EVs, Woodside cannot identify the criteria used to protect the extent, 
severity and duration of impacts associated with project activities. The lack of 
EVs, and associated EQOs and EQC, therefore cannot be used to meaningfully 
inform the development of the required EQMF in accordance with the 
principals and approaches outlined in the EPA’s Technical Guidance for 
Protecting the Quality of Western Australia’s Marine Environment.  

Further questions therefore remain regarding the appropriate nature and 
development of the “clear, measurable and auditable EQCs for each EQO and 
the statistical methods for interpreting monitoring data against the EQC” that 
should be scientifically derived.  

Additionally, it appears that Woodside is using the EPA’s 8-week public 
submission period that forms part of the EIA process, as an integral part of its 
consultation process to better evaluate and better inform their proposal and 
subsequent EVs. This further demonstrates the plan’s lack of scientific method, 
uncertainty in baseline data and meaningful outcomes that are required to be 
established prior to the EIA process under Part 4 of the Act.  

2.2.  Need to consider and recognise connectivity between different 
environmental factors.  

The EPA recognises the inherent links between the marine fauna factor and 
other environmental factors. For example, impacts to marina fauna can result 
from changes to Marine Environmental Quality and Benthic Communities and 
Habitats. The impacts to marine fauna in concert with these other factors are 
expected to be addressed in order to assess impacts on an ecosystem’s 
integrity. 

When considering impacts, Woodside has allowed no provision or adaptive 
management and/or contingency actions for failure of engineering 
infrastructure in areas of high ecological value that have been afforded the 
maximum level of environmental protection (LEP). An example of this is the 
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benthic community habitats (BCHs) within Scott Reef, Rowley shoals and other 
associated environmental systems.  

The application of the EPA’s mitigation hierarchy, that includes a need to avoid 
and minimise impacts to areas of high ecological values, has not been 
introduced during the design process.  Woodside does not offer any solutions 
to reduce the risk to the environment. No realignment options or redesigns of 
subsea infrastructure is offered in the document to minimise the risk. No 
rationale as to why the proposed design has been chosen is included either.  

Although the failure of subsurface marine infrastructure is considered unlikely, 
the ERD acknowledges that such an event will cause irreversible damage to the 
immediate areas of high ecological value and therefore will affect the BCH and 
MEQ. Ultimately, there is a high likelihood of negative direct and indirect 
impacts on migrating marine fauna that may cause harm to individuals and/or 
declines in the population or the range of migrating fauna species that are 
protected under state and commonwealth legislation.  

The EPA’s considerations for Environmental Impact Assessment (EIA) for the 
marine fauna factor is expected to include the risk posed to marine fauna in the 
event predictions are incorrect, and how these risks would subsequently be 
managed. Woodside therefore has, given the proximity of the gas well 
infrastructure to areas of high ecological value, demonstrated there is no way to 
adequately manage the risk of infrastructure failure, if predictions are found to 
be incorrect.  

MAC is concerned that any failure will cause irreversible damage to the MEQ 
and BCHs, and therefore could directly and/or indirectly impact migratory 
species of marine fauna that frequent both the Murujuga and the proposed 
project area.  

2.3. Need to assess the values and significance of Marine Fauna likely to be 
impacted at a state scale, and the identification of the threats and pressures on 
marine fauna.  

Due to the physical characteristics of the marine environment described Section 
5.2 of the ERD, the NWMB is an important region for species listed as Matters 
of National Environmental Significance (MNES) under Part 13 (Species and 
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Communities) of the EPBC Act, as well as species listed under the WA 
Biodiversity Conservation Act 2016 (BC Act).  

A Protected Matters Search Tool (PMST) search was undertaken and identified 
20 listed Threatened species and 38 listed Migratory marine / wetland species 
as potentially occurring within the project area.  

Woodside’s plan states that possible disturbed areas associated with Scott and 
Seringapatam reefs and the waters surrounding them attract aggregations of 
marine life including Humpback whales on their northerly migration, Bryde’s 
whales, Pygmy Blue whales, Antarctic Minke whales, Dwarf Minke whales, 
minke whales, dwarf sperm whales and spinner dolphins. Whale sharks and 
several species of sea snakes have also been recorded in this key ecological 
feature. Corals and fish at Scott Reef have even higher species diversity than the 
Rowley Shoals.  Recent studies suggest that the capacity for coral dispersal 
between Scott Reef and other offshore reefs in the region may be limited 
therefore making it a unique reef system within the NWMB. Green and 
Hawksbill turtles nest during the summer months on Sandy Islet on South Scott 
Reef. These species also inter-nest and forage in the surrounding waters. These 
key ecological features also provide foraging areas for seabird species such as 
lesser frigate birds, wedge-tailed shearwaters, the brown booby and the 
roseate tern. 

MAC is concerned that the plan does not address the values and significance of 
marine fauna likely to be impacted at the relevant state scale. The identification 
in the proposal of relevant threats and pressures on migrating marine fauna, 
and relevant info to adequately address the impacts on migrating fauna that 
frequent the Murujuga, lacks rigour. 

When comparing the identified migrating species that frequent the proposed 
development footprint and that of the Murujuga, several known iconic species 
that hold deep intrinsic ecological, cultural and spiritual significance to local 
Aboriginal peoples of the Murujuga, occur in both regions. As such, Woodside 
failed to identify and recognise the threats and pressures on the migrating 
marine fauna at a state scale that would impact the cultural and spiritual values 
the peoples of the Murujuga.  

In accordance with the principles of the EPA’s EIA process, it appears that 
Woodside has therefore also failed to adequately consider and demonstrate the 
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Environmental Values (EVs) relevant to local Aboriginal peoples of the 
Murujuga. Had specific and more meaningful consultation been undertaken 
during the EIA process, it is likely that EV outcomes would have been evaluated 
in a different manner.    

 2.4 Need to consider the cumulative impacts from other existing and approved 
developments in order to determine whether the proposal, in combination with 
other developments, will significantly impact marine fauna and any consequent 
impacts to ecological integrity and/or biodiversity.   

Migrating marine fauna frequent the Murujuga and therefore can be exposed 
to impacts caused by oil and gas exploration and associated infrastructure 
projects in the NWMB. Impacts include a range of activities and are broad in 
their extent but are captured below.  

It is well documented that changing the characteristics of the marine and 
coastal environment, such as those from underwater noise, can result in 
behavioural impacts that are more subtle and occur far from the activity in 
question.  

The consequential impacts on marine fauna can be much more difficult to 
quantify and manage. They may result in temporary changes during the 
construction phase of a proposal, or in long-term or permanent changes during 
the operational phases. Examples of these types of proposals include seismic 
surveys, pile driving, waste from discharges, installation of coastal and marine 
infrastructure, enclosure of marine and coastal waters in marinas and ports, 
and increased vessel movements.   

It is well known that the NWMB supports internationally significant populations 
of several threatened and migratory marine fauna. Thousands of humpback 
whales migrate through the region each year to give birth along the Kimberley 
coast, especially around Camden Sound. This coast is the only known breeding 
ground for the Western Australian population of humpback whales. Coastal 
beaches and offshore islands in and adjacent to the region support significant 
rookeries of endangered and vulnerable marine turtles. The region also marks 
the endpoint of the East-Australasian Flyway for millions of shorebirds that 
migrate every year from breeding grounds in the Northern Hemisphere. Annual 
aggregations of whale shark at Ningaloo Reef every autumn are also 
internationally significant as they are the largest density of whale sharks in the 
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world. There is still much unknown about the natural systems of the NWMB and 
its biodiversity.  

MAC is concerned for the migrating marine species that frequent the Murujuga 
(please refer to attachment 1) and the impact that the Browse (and other oil 
and gas projects and associated infrastructure projects) will have on these 
iconic species that hold deep intrinsic ecological and cultural value to the 
indigenous people of the Murujuga.   

The ERD constantly fails to adequately address these concerns as noted above. 
There is a therefore a demonstrated lack of greater understanding of the 
impacts, including the approach towards identifying the cumulative impacts, 
that might result from this proposal and other projects in the NWMB.  

The document lacks insight regarding the role of cumulative impacts and MAC is 
concerned that Woodside’s has neglected their requirement to undertake and 
consider an overarching and holistic approach to the impacts on the migrating 
marine fauna of NWMB, rather focussing on each of their proposed projects in 
isolation and ignoring the greater context, and high likelihood, of impediments 
caused due to cumulative impacts on migrating marine fauna.  

1.3 Conclusion  

A summary of risks to migrating marine fauna that frequent the Murujuga and 
potentially could be impacted by the Browse proposal are described below.   

• The MAC is concerned about the ERD’s lack of adaptive management to 
adequately address the known direct impact risks to marine fauna. 
Questions remain regarding the integrity of the way Woodside has 
approached the risk of direct impacts to marine fauna and the suitability of 
the controls and lack of adaptive management options suggested to reduce 
this risk.   

• MAC is ultimately concerned that Woodside has failed to demonstrate 
through the ERD an overall capability and objective to protect and ensure 
that biological diversity and ecological integrity of the areas of high 
ecological value are maintained during the construction phases and the life 
of the project. The risk still remains that such failures will be manifested 
beyond the local ecosystem and could impact migrating fauna that also 
frequent the Murujuga.  
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• As many migratory species have been identified in and around the project 
area, impacts at a local level have the capacity to affect populations across 
the entire species’ range. MAC is therefore concerned that the ERD does not 
address, and therefore afford the highest level of protection, for many of the 
iconic and regionally important migrating marine fauna. Impacts to these 
species have a high likelihood to affect far reaching areas, including that of 
the Murujuga.  

• MAC is concerned that without the development of an EQP, and subsequent 
lack of EVs, Woodside cannot identify the criteria used to protect the extent, 
severity and duration of impacts associated with project activities. The lack 
of EVs, and associated EQOs and EQC, therefore cannot be used to 
meaningfully inform the development of the required EQMF in accordance 
with the principals and approaches outlined in the EPA’s Technical Guidance 
for Protecting the Quality of Western Australia’s Marine Environment.  
Questions remain regarding the appropriate nature and development of the 
“clear, measurable and auditable EQCs for each EQO and the statistical 
methods for interpreting monitoring data against the EQC” that should be 
scientifically derived.  

• The ERD identifies that disturbance activities for the works and the life of the 
project will interact with several different marine fauna foraging, migrating 
and distribution areas. However, it is unclear as to how Woodside 
demonstrates the avoidance of these critical locations and key ecological 
windows. Therefore, based on the above evidence of direct impacts and 
interactions with vessels, MAC is concerned that Woodside has disregarded 
the potential impact to marine fauna.  

• MAC is concerned that migrating marine species that frequent the 
Murujuga, and other interconnected areas of high ecological value, could be 
negatively impacted by the Browse to NWS project, and/or other associated 
oil, gas and infrastructure projects. The current MEQMF has no adaptive 
options available to reduce the risk and have not with any degree of 
certainty been able to predict or demonstrate that iconic species will not be 
affected. 

• The EPA’s considerations for Environmental Impact Assessment (EIA) for the 
marine fauna factor is expected to include the risk posed to marine fauna in 
the event predictions are incorrect, and how these risks would subsequently 
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be managed. Woodside therefore has, given the proximity of the gas well 
infrastructure to areas of high ecological value, demonstrated there is no 
way to adequately manage the risk of infrastructure failure, if predictions are 
found to be incorrect.  

• MAC is concerned that any failure will cause irreversible damage to the MEQ 
and BCHs, and therefore could directly and/or indirectly impact migratory 
species of marine fauna that frequent both the Murujuga and the proposed 
project area.  

• It appears that Woodside failed to adequately consider and demonstrate the 
Environmental Values (EVs) relevant to local Indigenous peoples of the 
Murujuga. MAC is deeply concerned about the impact on migrating marine 
species that frequent the region and hold intrinsic ecological and cultural 
value to the indigenous people of the Murujuga. Had specific and more 
meaningful consultation been undertaken during the EIA process, it is likely 
that EV outcomes would have been evaluated in a different manner.    

• There is also a demonstrated lack of greater understanding of the 
cumulative impacts of this proposal and other projects in the NWMB.  

MAC therefore concludes that the document fails to meaningfully acknowledge 
the importance of protecting migrating marine fauna for their ecological roles 
and recognising the iconic nature of many of these animals and the importance 
society places on them, including that of the Murujuga and the traditional 
aboriginal cultural usage.  

1.4 Recommendations 

The below recommendations are presented and intended to have Woodside to 
consult and engage with MAC in a meaning full manner to ensure that all the 
concerns regarding migrating marine fauna relevant to local Indigenous peoples 
are identified and adequately addressed.  

• The MAC expect that Woodside initiate an independent impact and risk 
assessment regarding the proposed risks associated with migrating marine 
fauna with specific reference to those that frequent the Murujuga. The 
terms of reference should include the creation of independently 
administrated migration marine fauna monitoring plan (with scientifically 
justifiable baseline and background data) for relevant Woodside and Joint 
Venture Partner projects, and initiatives towards creating an independently 
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administrated environmental monitoring network for migrating marine 
fauna along the NWMB. This includes the collaboration with MAC to devise 
culturally relevant initiatives that supports the above-mentioned 
management program(s) on country. 

• The MAC expects that a relevant site specific EQP be developed that forms 
part of a relevant EQMF in accordance with the principals and approaches 
outlined in the EPA’s Technical Guidance. This will allow the adequate 
identification of relevant EVs to be developed and protected for the lifetime 
of the proposed project.  

• The MAC expects the development of an adequate and meaningful 
‘Operational Framework for Fauna Interactions’ to be created as part of the 
outstanding EQMF. An independent marine fauna observer team should be 
employed to undertake independent marine fauna surveys in accordance 
with the Operational Framework for Fauna Interactions during all phases of 
the disturbance works.  
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2. Comments related to the factor of Air Quality (Greenhouse Gas 
Emissions) 
According to the EPA Environmental Factor Guideline for Air Quality, the 
objective of the factor Air Quality is: “To maintain air quality and minimise 
emissions so that environmental values are protected”. The guideline includes 
consideration of the impacts of emissions which may impact human health, 
including both toxicants and greenhouse gas emissions. These two categories of 
emissions have been considered separately within this submission. The 
potential impacts and risks resulting from greenhouse gas emissions over the 
lifetime of the proposed Browse to NWS and NWS Extension projects are 
considered within this section. The potential impacts and risks resulting from 
other emissions are considered separately within Section 5 below. 

Climate change and greenhouse gas emissions have become one of the most 
important and pressing issues of our time. The impacts of climate change on the 
environment, human health and security, and the future of this planet has 
become a national, and international emergency. As such, it is our moral 
responsibility to ensure deep consideration and thorough analysis is given to 
any project that may contribute further emissions. There is also a legal 
responsibility, with various legislation in place to assist in ensuring projects do 
not blow out emissions budgets by making it an offence to do so. This 
legislation, and how the proposed NWS to Browse and NWS Extension Projects 
relate to it, are outlined below. 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
currently does not feature a trigger for carbon emissions. Consequently, there 
are no federal regulations under this Act 
requiring Woodside to significantly reduce the greenhouse gas emissions of 
their projects.   

Under state legislation, Section 49 of the Western Australian Environment 
Protection Act 1986 (EP Act) lists “causing pollution and unreasonable 
emissions” to be an environmental harm offence. Specifically, Section 49(1) 
describes an “unreasonable emission” as “an emission or transmission of noise, 
odour or electromagnetic radiation which unreasonably interferes with the 
health, welfare, convenience, comfort or amenity of any person.” It may be 
reasonably argued that emissions of the levels emitted by Woodside’s proposed 
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Browse to North West Shelf Project and its North West Shelf Project Extension 
may interfere with the health, welfare, convenience and comfort, as well as the 
culture and traditions of the peoples represented by MAC, on the basis that 
these projects will make a significant contribution to global warming.  

For the existing North West Shelf Project, there are currently no controls on 
pollution, or offsets required. However, a requirement for “best available 
technologies” was listed in the 1989 approval of the project, the conditions for 
which are currently being reviewed through the WA EPA process for the 
proposed Browse to NWS and NWS Extension Projects. Greenhouse gas 
controls and offsets of the Browse Basin Project are currently under assessment 
by the WA and Commonwealth Governments, and expectations and 
requirements regarding greenhouse gas impacts of projects have changed a lot 
since the original NWS Project approval in 1989. It is therefore appropriate for 
Woodside to consider them for future projects, in line with current social and 
future legislative expectations. However, no controls on pollutions have been 
put forward by Woodside. 

2.1 Need to adequately consider the relation of the Proposal to state and 
national emissions budgets 

The Paris Agreement is an international agreement with the United Nations 
Framework Convention on Climate Change (UNFCCC). The Paris Agreement 
seeks to keep global temperature rise to less than 2°C above pre-industrial 
levels, while pursuing efforts to keep global temperature rise to 1.5°C above 
pre-industrial levels. The target of 1.5°C was chosen as this would significantly 
reduce the threat of climate change to humans and natural ecosystems. Human 
activities are already estimated to have caused approximately 1°C of warming 
since pre-industrial levels, and it is predicted the Earth will likely warm by 1.5°C 
between 2030 and 2052 if global emissions continue at their current rate. It is 
estimated that anthropogenic CO2 emissions, up until the end of 2017, have 
reduced the remaining global carbon budget to stay within 1.5°C of warming to 
580 GtCO2 (for a 50% chance of staying under 1.5°C of warming) and 420 
GtCO2 (for a 66% chance of staying under 1.5°C of warming) (as outlined within 
Table 1 below). This budget is being rapidly depleted by 42 ± 3 GtCO2 per year 
at current emission rates. There is also an additional risk that methane release 
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from melting permafrost and wetlands will decrease the carbon budget by a 
further 100 GtCO2. 

Table 1. The remaining global carbon budget to remain within 1.5°C of global warming. Data 
was derived from IPCC (2018). The carbon budget at the beginning of 2020 was calculated by 
retracting 84 GtCO2 from the data at the end of 2017 (assuming that two typical carbon 
polluting years had passed).    

Carbon budget for 1.5°C of 
warming (as of the 
beginning of 2020 (GtCO2) 

Probability of reaching 
1.5°C of warming 

Years left in global carbon 
budget to reach 1.5°C of 
warming (as of the 
beginning of 2020) 

496 50% 11.81 

336 66% 8 

Australia’s Paris Agreement Nationally Determined Contribution target is a 26-
28% reduction in greenhouse gas emissions from 2005 levels by 2030, including 
Land Use, Land Use Change, and Forestry (LULUCF) emissions (As detailed 
within the Department of the Environment and Energy 2015 and outlined 
within Table 2 below). However, this level of reduction is inadequate to keep 
global temperatures below 1.5°C of warming (Climate Analytics 2019). The 
current Australian policy trajectory (excluding LULUCF) will lead to an 8% 
increase above 2005 emissions levels by 2030 (Climate Tracker 2019). If all 
counties on Earth follow a similar policy trajectory as Australia, global warming 
could reach 3-4°C (Climate Tracker 2019). An emission reduction level for 
Australia that is in line with 1.5°C of warming would be in the range of a 44-61% 
reduction in emissions by 2030 (Climate Analytics 2019). For Western 
Australia, Climate Analytics (2019) has determined that a reduction in emissions 
of 49% on 2005 emissions levels by 2030 would be appropriate.  
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Table 2. Australia’s 2030 emissions targets based on our 2005 emissions. Australia’s 2005 
emissions are derived from the United Nations Framework Convention on Climate Change 
Accounting system (UNFCCC 2020). Western Australia’s 2005 emissions are derived from the 
Australian Government’s National Greenhouse Gas Inventory (Department of the 
Environment and Energy 2020).  

  
Emissions by 2030 compatible with: 

 

  

Australia’s 
Paris 
commitment 
(Mt CO2-e) 

Australia’s 
contribution to 
1.5°C of global 
warming 
(Mt CO2-e) 

Western 
Australia’s 
contribution to 
1.5°C of global 
warming 
(Mt CO2-e) 

610.59 74 796.33 439.62 - 451.84 238.13 - 341.93 36.65 

The Western Australian Government has made a broad pledge to achieve net 
zero emissions by 2050. The details of this plan will be developed in a future 
State Climate Policy. 

Within the Browse to NWS Project EIS/ERD and the NWS Project Extension ERD, 
Woodside acknowledges the link between greenhouse gas emissions and global 
warming; the global effort to seek pathway to a 1.5°C warmer world; and 
Australia’s commitment to reduce its emissions in line with its Paris 
commitment. Despite this, Woodside’s four major projects in the Burrup Hub, 
including the existing Scarborough, Pluto, and NWS projects, as well as their 
proposed extensions and addition of the Browse to NWS Project, will each 
contribute significant amounts of carbon pollution into the atmosphere. The 
NWS Project Extension and Browse projects are the subject of this submission. 
However, the emissions of the Scarborough and Pluto projects are included in 
this section for the purpose of understanding the cumulative impact of 
Woodside’s emissions on Australia’s global responsibility to mitigate climate 
change. 

The Greenhouse Gas Protocol is a universal method for logistics emissions 
accounting and divides emissions into three scopes and is the accounting 
method used by Woodside. This is the approach used to quantify emissions for 
the proposals. The three scopes are defined as follows: 
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• Scope 1, or direct, emissions are the emissions that occur as a result of 
activities at a facility level and include emissions as the result of 
manufacturing processes of liquid natural gas (LNG), flaring, and fugitive 
emissions. 

• Scope 2 emissions are emissions released to the atmosphere from the 
indirect consumption of energy. Woodside’s Scope 2 emissions are 
included in its Scope 1 emissions for the proposal, as all energy used is 
generated onsite. 

• Scope 3 emissions (generally the largest source of emissions) are those 
generated from the consumption of the LNG in the wider economy and 
are not required to be reported to the National Greenhouse and Energy 
Reporting regulator. As such, they are also not subject to Australia’s 
international carbon accounting processes. However, they are discussed 
in this review in order to understand the cumulative global impact of 
Woodside’s emissions. 

Woodside has estimated total direct emissions from the NWS Project Extension 
and Browse to NWS projects will amount to 543.4 MtCO2-e (Table 3). If Pluto 
and Scarborough’s emissions are added, these emissions increase to 734.2 
MtCO2-e.  If all emissions (Scope 1 and Scope 3) of all projects are considered, 
these four projects will contribute more than 6,151.7 MtCO2-e to the 
atmosphere over their lifetimes (this is necessarily an underestimate, as the 
Scope 3 emissions for Scarborough and Pluto were not considered). 
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Table 3. Woodside’s emissions from its NSWPE, Browse, Scarborough, and Pluto Projects. 
Data for the NWSPE and Browse projects were derived from Woodside’s Environmental 
Review Documents (ERDs) (Woodside 2019b, Woodside 2019c). Data for Scarborough and 
Pluto were derived from Pluto’s ERD (Woodside 2006) and recent report from the Western 
Australian Conservation Council (Conservation Council of WA 2019). The data for 
Scarborough and Pluto did not specify which Scope they were from, but it is assumed that 
only Scope 1 emissions were accounted for.  

 NWSPE Browse Scarborough Pluto 
 Scope 1 Scope 3 Scope 1 Scope 3   

Life of project (years) 50 44 (extended life) 32 30 

Annual GHG 
emissions 

(mt CO2-e) 
7.7 80.19 3.6 32 2.6 

1.9 (for 
first 4-

10 
years); 

and 
4.1 (for 
last 20-

26 
years) 

Total GHG emissions 
(mt CO2-e) 385 4009.5 158.4 1408 83.2 107.6 

Total direct emissions 
(only NWSPE and 

Browse projects) (mt 
CO2-e) 

543.4      

Total direct emissions 
(all Burrup Hub 

projects) (mt CO2-e) 
734.2      

Woodside’s Burrup 
Hub projects 

contribution to global 
emissions (mt CO2-e) 

6151.7      

In the context of Australia’s international obligations, Woodside’s Burrup Hub 
projects consume a significant proportion of emissions. Woodside’s direct 
emissions from the NWS Project Extension and Browse projects alone represent 
more than 20% of Australia’s Paris commitment budget between 2020 and 
2030 (inclusive). If the direct emissions of the Pluto and Scarborough projects 
are added, all projects in total represent up to 34% of Australia’s Paris 
commitment budget. In terms of achieving an emissions reduction target that is 
compatible with 1.5˚C of warming, direct emissions of the NSWSE and Browse 
projects consume 26 – 38% of Australia’s budget, and direct emissions from all 
Woodside Burrup Hub projects consume between 44 – 63% of Australia’s 
carbon budget. If all emissions (including Scope 3 emissions for NWS Project 
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Extension and Browse) are included in these calculations, these projects 
consume between 1663 – 2583% of Australia’s global carbon budget. This 
equates to 15,522 – 16,785% of Western Australia’s 1.5˚C budget.   

Table 4. Woodside’s emissions in the context of Australia’s Paris commitment and Australia’s 
contribution to the global carbon budget for a 1.5˚C of warming. 

 Australia’s Paris commitment 
Australia's carbon budget 
compatible with 1.5˚C of 

warming 

WA’s carbon 
budget 

compatible 
with 1.5˚C of 

warming 

 
Emissions 
reduction 
target (%) 

Proportion 
consumed by 

direct 
emissions (%) 

Emissions 
reduction 
target (%) 

Proportion 
consumed by 

direct 
emissions 

(%) 

Proportion 
consumed by 

direct 
emissions 

(%) 
NWSPE and 
Browse only 

26 20.23 44 26.73 249.39 28 20.79 61 38.38 
All 

Woodside 
Burrup Hub 

projects 

26 33.33 44 44.04 

410.91 28 34.26 61 63.24 

2.2 Need to consider fugitive emissions 

Fugitive emissions are emissions of gases or vapors from pressurized equipment 
due to leaks and other unintended or irregular releases of gases, mostly from 
industrial activities. It is important to determine the exact size and nature of the 
fugitive emissions of natural gas projects in order to determine their impact on 
the climate. The Commonwealth Scientific and Industrial Research Organisation 
(CSIRO) reports that fugitive emissions from oil and gas production comprise 6% 
of Australia’s emissions (CSIRO 2020). Since 2004, Australia’s fugitive emissions 
have increased by 60% (Conservation Council of WA 2019). This highlights the 
importance of accurate reporting of these emissions as well as the critical need 
to reduce these emissions. From an in-depth reading of the Browse to NWS 
EIS/ERD and the NWS Project Extension ERD, it is difficult to accurately 
determine the size of fugitive emissions calculated for these projects. According 
to the Browse to NWS ERD, the following information can be determined: 

• Scope 1 fugitive emissions were determined to be “minor leaks of 
hydrocarbon gases that occur from the process, 
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or uncombusted hydrocarbons that pass through the flare or gas 
turbines”.  

• Scope 1 fugitive emissions were calculated based on the production rate 
of the facility, and an emissions factor taken from National Greenhouse 
and Energy Reporting Scheme guidelines (NGERS) Method 1 (S3.72). 
These emissions were calculated as 0.1 Gt CO2-e per year, representing 
2.78% of Scope 1 emissions for the proposal.   

• Fugitive emissions for gas transmission on the Bunbury to 
Dampier pipeline were calculated using NGERS Measurement 
Determination S3.76 and have been determined by Woodside to be 
insignificant and were not presented. 

According to the NWS Project Extension ERD, the following information was 
determined:  

Scope 1 fugitive emissions were determined to be “small emissions of gas to the 
atmosphere from various areas throughout the Proposal, such as flanges, valves, 
and process safety vents.” The calculation or quantity of these emissions were 
not commented on further.  

Scope 3 fugitive emissions were measured using the NGERS Measurement 
determination. These fugitive emissions were determined by Woodside to be 
negligible compared to the total Scope 3 emissions and were not presented. 

The authors of a recent report on the lifecycle of greenhouse gas emissions in 
Australian electricity generation consider the NGERS guidelines to be 
inappropriate for Australian estimates of natural gas fugitive emissions, given 
that they are based on US industry estimates and are likely out of date (Hardisty 
et al. 2012). Of critical concern is the chemical makeup of the fugitive emissions, 
particularly the proportion of methane (CH4) that is comprised in fugitive 
emissions. In calculating the impact of fugitive emissions of oil or gas 
exploration (flared carbon dioxide emissions), the NGERS (S3.45) ascribes an 
emission factor of 2.8 CO2-e for CO2, O.8 for CH4 and 0.03 for N2O. In calculating 
the impact of fugitive emissions of natural gas transmission, the same 
guidelines (S3.76) ascribe an emission factor of 0.02 CO2-e for CO2 and 10.4 
CO2-e for CH4. Given that these guidelines have already been questioned for 
their suitability in the Australian context, and given the critical nature of 
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apportioning the correct proportion of CH4 to the fugitive emissions of a known 
natural gas resource, Woodside has both the ability and the responsibility to 
provide accurate and transparent calculations and quantities of the fugitive 
emissions produced from their projects. 

In addition, a life cycle assessment of LNG used in the United Kingdom has 
demonstrated that fugitive emissions increase dramatically as the supply chain 
of the gas is lengthened, especially through loading, transport, and 
unloading (Tagliaferri et al. 2017). A 1% leakage of gas represents 15% of the 
global warming potential of the end-use product, while an increase of leakage 
to 5% represents 78% of the global warming potential of the gas (Tagliaferri et 
al. 2017). 

2.3 Need to consider the importance of methane within emissions 

Radiative forcing is a concept that describes the energy-trapping potential of 
a particular molecule in the Earth’s atmosphere (Myhre 2013). Radiative forcing 
is used to calculate the global warming potential (GWP) of different greenhouse 
gas molecules in comparison to a CO2 molecule over a period of time. 
Specifically, GWP measures the energy that one tonne of a particular 
gas absorbs over a specific period of time, compared to one tonne of 
CO2 (USEPA 2020). Because different molecules have different average life 
spans in the atmosphere before they are drawn-down through physical and 
biological processes, molecules will have a different GWP based on the 
timeframe considered. For example, the IPCC demonstrates the difference in 
GWP for different molecules by comparing their GWP over 20 years and 100 
years. (Table 5). The data in this table demonstrate that using estimates based 
on a 100-year time frame significantly underestimates the radiative forcing of a 
relatively short-lived molecule such as CH4. Within the EIS/ERD, Woodside 
refers to the National Greenhouse and Energy Reporting Regulations 2008 
(NGERR) to delineate the CO2-e contributions of CH4 and N2O produced from 
their activities. The decision to use the NGERR’s GWP values, which are based 
on longer timeframes, rather than a shorter timeframe such as 20 years, 
underestimates the impact of CH4 molecules by four times. In this case, 
Woodside considers the GWP of a CH4 molecule to be 25 times as harmful as 
CO2, rather than 84x as harmful as CO2. In any case, the data shown in Table 5 
demonstrate that, according to the NGERR, CH4 has a GWP potential that is 25 
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greater than that of CO2. This highlights the value of accurate reporting on the 
proportion of CH4 in fugitive emissions, as any additional releases of CH4 will 
greatly increase the carbon impact of a natural gas project.  

Table 5. The CO2-e of the gases reported in Woodside’s Browse and NWSPE projects. Data 
are derived from the Australian Government’s NGERR legislation and Myhre (2013) 

  NGERR Fifth Assessment Report of the IPCC 
Greenhouse 

gas 
Chemical 
formula GWP Lifetime 

(years) GWP20 GWP100 

Carbon 
dioxide CO2 1 5-200* 1 1 

Methane CH4 25 12.4 84 28 
Nitrous 
oxide N2O 298 121 264 265 

*This value is derived from (IPCC 2001), the range is so large because there is a 
wide variety of uptake processes for CO2. 

2.4 Need to consider the Impacts of climate change on coastal ecosystems 

Climate change will cause coastal communities to be impacted by more 
frequent and more extreme weather events, including tropical cyclones, 
flooding, storm surges, and marine heatwaves (IPCC 2019). Coastal ecosystems 
will also be impacted by climate change and ocean acidification in a number 
of ways, including ocean warming, sea level rise, loss of oxygen, and salinity 
intrusion into waterways (IPCC 2019). In addition, many fish species face 
extinction as a result of climate change-induced stressors (a warming ocean, 
lower oxygen levels, ocean acidification, reduced river flows, sea-ice loss) 
interacting with fish stocks that are already over-exploited and suffering from 
habitat modification and pollution (IPCC 2014). Elevated global temperatures 
also pose a threat to terrestrial ecosystems, with increasing bushfire risk, 
species extinction, change of community composition, and spread of invasive 
species (IPCC 2018). As Murujuga is both land and sea country, any changes to 
both coastal and terrestrial ecosystems will affect the culture of the people 
belonging to the Murujuga land, and is therefore of concern to MAC. 

2.5 Need to consider the Impacts of ocean acidification on Murujuga 

The Edible Oyster Project is a developing project involving MAC and additional 
partners to explore the potential for an aquaculture industry 
on Murujuga country. Any aquaculture or fishing activity will likely be impacted 
by both climate change and ocean acidification. In particular, 
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calcifying organisms, such as oysters, will be affected by ocean 
acidification (IPCC 2019). Increasing atmospheric CO2 concentrations cause the 
ocean to absorb additional CO2. Since the 1980s, the ocean has already 
absorbed 20-30% of the total global atmospheric emissions of CO2, increasing 
pH by 0.017 – 0.027 units (IPCC 2019). The absorbed CO2 combines with water 
(H2O), converting it to carbonic acid (H2CO3), and releasing hydrogen ions (H+) 
in the process (Hardt and Safina 2008). These hydrogen ions bind to carbonate 
ions (CO32-) to form bicarbonate ions (HCO3-). Carbonate is required 
by calcerous organisms, such are corals, molluscs, and echinoderms, to form 
their shells, of which calcium carbonate (CaCO3) is a major component. Low 
carbonate concentrations can also cause calcium carbonate that has already 
formed to dissolve. This makes is difficult for shelled organisms to form their 
shells and results in thinner shells (Hardt and Safina 2008). Ocean acidification 
has already been attributed to the observations of thinner shells of some 
shelled organisms (IPCC 2014). Ocean acidification is predicted to continue 
beyond 2100 as the oceans continue to absorb CO2 (IPCC 2019). 

2.6 Need to consider the Impacts of climate change on health and wellbeing 

We know that our most vulnerable communities – coastal, low-socioeconomic, 
children, the elderly, remote, rural and Aboriginal – are those whom will feel 
the impacts of climate change the most acutely.  In March 2019, the State 
Government announced a Chief Health Officer Inquiry (external site) to 
investigate the implications of climate change, including more frequent and 
intense weather events, on health. The aim of the Inquiry is to review the 
current planning and response capacity of the health system in relation to the 
health impacts of climate change, and make recommendations for 
improvement with respect to climate change mitigation and public health 
adaptation strategies. The final report is expected by March 2020. Its findings 
will form the basis of a new, coordinated health and climate change framework 
for WA, reflecting changes in climate science and national policy.  

Various individuals, health organisations and Aboriginal organisations have 
made submissions to this inquiry, and findings about the impacts of climate 
change on the health and welfare of remote populations and Aboriginal 
communities are certain to be in line with what we already know. Increases in 
temperature will reduce the amount of native foods available, including the 
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destruction of vital river and sea sources of food. For people in coastal areas, 
rises in sea levels may force people off their land. Extreme weather events such 
as cyclones and floods will affect already sub-standard infrastructure in remote 
Aboriginal and Torres Strait Islander communities and may leave these 
communities cut-off from services for long periods of time or render 
them unlivable. Cultural practices will be threatened, dispossession through 
relocation will increase. Additionally, considering the connection that Aboriginal 
and Torres Strait Islander people have to Country, the impact of climate change 
will and is already having an impact on the already fragile mental health status 
and social fabric of individuals and communities. Given this, the climate 
change impacts of Woodside’s Burrup Hub projects as they currently stand, are 
unlikely to be in harmony with future frameworks and policy for Western 
Australia that come about as a result of the inquiry. 

2.7 Need to consider the impacts of sea level rise on Murujuga 

Sea level rise is expected in the coming centuries and this is likely to have a 
significant impact on Murujuga. Sea level has already risen by an average of 19 
cm from 1901-2010, largely from thermal expansion and glacier melt (IPCC 
2014). In an ambitiously low emissions scenario (where emissions reach 0 Gt 
CO2 per year by 2100), sea level will likely have risen by an average of 40 cm by 
2100 (IPCC 2014) (Table 4). In a high emissions scenario, global sea level is 
predicted to rise by 63 cm on average by 2100 (IPCC 2014). Sea level rise is 
predicted to rise beyond 2100 with virtual certainty, even if global 
temperatures are stabilised (IPCC 2014).  

Table 6. Global temperature, ocean acidification, and sea level rise until 2100. Data from this 
table are derived from IPCC (2014) and IPCC (2019). 

IPCC 
Scenario 

CO2-e 
concentrations 
in 2100 (ppm 

CO2-e) 

2031–
2050 

Mean (ºC) 

2081–
2100 

Mean (ºC) 

Most likely 
temperature 
increase by 
2100 (˚C) 

Global 
mean Sea 
level rise 
average 

from 
2046-

2065 (m)* 

Global 
mean Sea 
level rise 
average 

from 
2081-

2100 (m)* 
RCP2.6 430 – 480 1.6 1.6 1.5 0.24 0.40 
RCP4.5 580 – 720 1.7 2.5 2-3 0.26 0.47 
RCP6.0 720 – 1000 1.6 2.9 4 0.25 0.48 
RCP8.5 >1000 2.0 4.3 >4 0.30 0.63 

*These figures are relative to the 1986-2005 average. 
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The melting of the Greenland Ice Sheet, which may take over 1000 years, will 
cause sea level to rise by up to 7 m (IPCC 2014). The threshold for this to occur 
may be reached if global temperatures rise only 1˚C above pre-industrial 
levels (IPCC 2014). The melting of the Antarctic ice sheet may also occur 
abruptly and irreversibly, but current understanding is insufficient to provide 
accurate predictions to sea level rise (IPCC 2014). However, a recent 
paper published in Nature has demonstrated that in a previous epoch in Earth’s 
history, an atmospheric CO2 concentration of 400 ppm (compared to the 411 
ppm of today) was associated with a 2˚C warmer world (than pre-industrial 
levels) and a 20 m higher sea level, due to a melting of one third of the Antarctic 
ice sheet (Grant et al. 2019). 

The impact of sea level rise on Murujuga, even within low emissions scenarios, 
would result in a multitude of ecological, cultural, social, and spiritual impacts to 
the people represented by MAC. One consequence is the impact on Murujuga 
rock art, which is further outlined below. 

2.8 Need to consider the impacts of sea level rise on Murujuga rock art 

The Murujuga Cultural Landscape has been tentatively listed with The United 
Nations Educational, Scientific and Cultural Organization (UNESCO) for inclusion 
within World Heritage listing. This tentative listing is based on the outstanding 
cultural, spiritual, and archaeological value of the region’s rock art. UNESCO 
selection criteria that the nomination is pursuing are (i) that the region 
represents a masterpiece of human creative genius, and (iii) that the area bears 
unique or at least exceptional testimony to a cultural tradition or to a civilization 
which is living (or which has disappeared). 

Thousands of Aboriginal cultural heritage sites across Australia are at risk of 
being lost to sea level rise (Carmichael et al. 2018). Considering the archipelagic 
and peninsular nature of the Murujuga lands, the Murujuga rock art is likely to 
be significantly impacted by any rise in sea level, and this could therefore 
impact the World Heritage Listing of the site. Considering the Murujuga culture 
and artworks are known to be older than 40,000 years, it is not unreasonable to 
consider the impacts of sea level rise thousands of years into the future. A loss 
of the Greenland ice sheet over the next 1000 years causing a 7 m rise in sea 
level, or a loss of part of the Antarctic ice sheet, causing 20 m of sea level rise, 
would be devastating to the continued existence of the Murujuga culture, 
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including the rock art. Woodside has a responsibility to mitigate the impacts 
that rising sea levels, increasing cyclone activity, increasing storm surges, and 
flooding events could have on the quality and longevity of such an 
internationally important example of Indigenous Australian culture and human 
genius. 

3.9 Need to consider the impact of increasing bushfires on rock art  

Climate change is predicted to cause an increase in severe weather events in 
Australia, including flooding, tropical cyclones, heatwaves, droughts, bushfires, 
and severe winds (Garnaut 2008). A national review of the impacts of climate 
change in Australia, released in 2008, predicted that the Australian fire season 
would start earlier, end later, and be more intense, with the effects becoming 
observable by 2020 (Garnaut 2008). In addition to climate change, the loss of 
traditional mosaic burning practices across Australia has resulted in increased 
fuel loads, leading to larger and hotter fires (Gunn 2011). Increased fire events 
have already been experienced across the Australian landscape, with 
catastrophic results. The Australian bushfire season of 2019-2020 has been 
unprecedented and catastrophic, with up to 15.6 million acres burnt, destroying 
more than 1,400 homes, and killing at least 24 people and an estimated 1 billion 
animals (Climate Signals 2020).  

Fires are an increasing threat to Aboriginal rock art galleries, as the extreme 
heat can cause rock exfoliation (Gunn 2011). This is when small pieces of rock, 
from microscopic flakes to sheets metres wide, separate from the rock surface. 
Fire can also intensify the natural physical and chemical weathering of the rock, 
or can leave a waxy soot coating on the surface of the rock (McCabe et al. 
2007). Spinifex fires, as seen in the Murujuga region, can produce extreme 
temperatures, heating rock surfaces to over 800˚C (Rosenfeld 1985). 

In the recent bushfire season of 2019-2020, a bushfire on Anaiwan country in 
northern NSW destroyed an Aboriginal rock art site, known to be up to 500 
years old (Allam 2020). A rapid temperature change is likely to have a caused a 
section of granite, containing the art, to have cleaved off of a large boulder. This 
is unlikely to be an isolated case, as it is likely that there were many more 
undocumented rock art galleries in the region. Archaeologist Mark Moore 
described the new and more intense bushfire conditions as a threat to rock art 
that have survived less intense fires for hundreds of years (Allam 2020). Local 
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Anaiwan people have expressed their wish to continue their practices of 
cultural burning as a means of protecting other such sites. In Kakadu National 
Park, Indigenous rangers have expressed concern that rock art galleries could 
be damaged by fire, particularly when sites feature a significant build-up of fuel 
and detritus, often caused by exotic weeds (Carmichael et al. 2018). A case 
study at Gariwerd (The Grampians National Park) and nearby Burrunj (Black 
Range State Park) has demonstrated that rock art is protected from fire when 
galleries are enclosed or partially enclosed (Gunn 2011). This is of particular 
concern to the Murujuga rock art, as art works are often exposed and adjacent 
to vegetation.   

3.10 Need to demonstrate Free, Prior and Informed Consent 

The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP), 
of which Australia is a signatory party, is the most comprehensive international 
agreement supporting the rights of Indigenous peoples (United Nations 
2008). Articles 32.2 and 32.3 state that: 

• States shall consult and cooperate in good faith with the indigenous 
peoples concerned through their own representative institutions in order 
to obtain their free and informed consent prior to the approval of any 
project affecting their lands or territories and other resources, 
particularly in connection with the development, utilization or 
exploitation of mineral, water or other resources.   

• States shall provide effective mechanisms for just and fair redress for any 
such activities, and appropriate measures shall be taken to mitigate 
adverse environmental, economic, social, cultural or spiritual impact. 

In terms of free, prior, and informed consent, Woodside has a responsibility to 
demonstrate with the highest level of accuracy and precision available by 
current technologies, exactly how climate change will impact the culture, 
traditions, and lifeways of the people represented by the MAC. Fishing, oyster 
farming, hunting, and continued curation and use of rock art galleries are only a 
few activities that could be impacted by climate change. In addition, it is up to 
Woodside to provide mechanisms to mitigate for the destruction of culture that 
can occur as a result of Woodside’s actions in continuing to pursue their 
enormously emitting projects.   
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3.11 Need to align the proposal with Woodside’s Climate Change Policy  

In 2019, Woodside released a climate change policy on their website detailing 
their plans to mitigate climate change (Woodside 2019a). Their central 
commitment to climate change mitigation is to promote natural gas as a fuel 
source throughout the world, based on the assumption that flooding global 
markets with LNG will reduce dependence on higher-emitting fossil fuels and 
therefore reduce greenhouse gas emissions globally. However, as calculations in 
this review have demonstrated, emissions from LNG projects are enormous and 
are incompatible with a liveable global temperature increase of less than 1.5˚C 
above pre-industrial levels. In addition, models under the Paris Agreement 
demonstrate that the demand for natural gas will peak in 2030 and demand will 
fall to zero between 2050-2060 (Climate Analytics 2019). For this reason, if 
Woodside is to demonstrate its commitment to the goal of limiting global 
warming to under 1.5˚C above pre-industrial levels, it would need to be making 
genuine shifts towards growing the renewable energy sector.   

3.12 Recommendations for Air Quality (Greenhouse Gas Emissions) 

Woodside’s Browse and NWSPE projects represent a 20% share of Australia’s 
Paris Commitment budget, and up to 34% of Australia’s Paris commitment if all 
of Woodside’s Burrup Hub projects are considered. However, if we look at a 
carbon pollution reduction target that is in line with the Paris Agreement’s 
ambition of keeping global warming to 1.5˚C below pre-industrial levels, the 
Browse and NWSPE projects consume up to 38% of Australia’s carbon budget, 
with up to 63% of Australia’s carbon budget consumed if we further add the 
Scarborough and Pluto projects. In addition, these carbon pollution estimates 
are likely to be underestimates as it is unclear how much fugitive emissions will 
consume of our rapidly diminishing remaining carbon budget. 

Australia currently lacks a national climate action plan that is compatible with a 
liveable planet. For this reason, it is imperative that projects such as Browse and 
the NWS Project Extension do not go ahead as planned, without limits on 
carbon pollution, relevant carbon offsets and abatement programs that are 
compatible with a liveable planet. The peoples represented by MAC are likely to 
be significantly impacted by climate change. Indigenous culture, traditions, 
lifestyles, and rock art are all at risk from changes to our ocean and its 
ecosystems. Woodside has a responsibility, in accordance with the United 
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Nations Declaration on the Rights of Indigenous Peoples, to provide clear 
information about how global warming, which their projects are significantly 
contributing to, will impact the Murujuga country and culture, thousands of 
years into the future.    

The following recommendations are required for Woodside to reduce their 
contribution to climate change and to increase their accountability to the 
peoples represented by MAC: 

• Produce more transparent and accurate calculations demonstrating the 
impacts of fugitive emissions; 

• Collaborate with MAC to devise culturally relevant carbon farming 
projects on country; 

• Produce accurate modelling to demonstrate how sea level rise will 
impact Murujuga rock art; 

• Collaborate with MAC to devise abatement plans and options to protect 
rock art from potential effects of sea level rise and storm surges caused 
by tropical cyclones; 

• Study the impacts of increasing bushfire intensity and frequency 
on Murujuga rock art; 

• Support the MAC to create a cultural burning program for the protection 
of rock art and continuation of cultural practices; and 

• Fund research into aquaculture projects that will be resilient in an 
increasingly acidic ocean. 
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3. Background related to the factor of Air Quality (Human Health) 

According to the EPA Environmental Factor Guideline for Air Quality, the 
objective of the factor Air Quality is: To maintain air quality and minimise 
emissions so that environmental values are protected. The guideline outlines 
that the objective recognises the fundamental link between air quality and the 
environmental values supported by good air quality. It also recognises the 
principle of waste minimisation as set out in the Environmental Protection Act 
1986. In the context of this factor and objective, the EPA’s primary focus is 
maintaining air quality and minimising emissions for human health and amenity. 
There were no matters of national environmental significance (MNES) identified 
for assessment of the project related specifically to air quality. 

Within the EIS/ERD for the proposed project, the Proponent assesses the 
potential impacts and risks to air quality (assessed to be a medium value (open 
water) receptor). The environmental objective stated is: To not result in a 
substantial change in air quality which may adversely impact on biodiversity, 
ecological integrity, social amenity or human health. The overall significance 
level of potential impacts to this receptor has been assessed as Slight, with the 
impact assessed as Acceptable. It is outlined that potential impacts and risks 
associated with atmospheric emissions resulting from the onshore processing of 
the Browse gas by the NWS JV are captured within the NWS ERD and are not 
captured within this document. This EIS/ERD has been read together with the 
North West Shelf Project Extension ERD (Revision 1 - December 2019) which 
has been prepared for concurrent public comment and assessment. MAC have 
prepared a separate public submission for the proposed NWS extension project, 
which addresses the potential air quality impacts and risks associated with the 
processing of the extracted gas on the Burrup Peninsula. 

Atmospheric emissions related to the proposal will be occurring offshore, with 
little potential for direct impact on the Murujuga area. While air quality may be 
impacted in the local vicinity of offshore emissions points, this is unlikely to 
significantly impact air quality within the Murujuga area due to 
dispersal effects. The majority of MAC concerns are therefore related to the 
onshore processing of the gas proposed to be extracted. These concerns are 
captured within the comments in the NWS extension submission. Indirect 
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impacts to the Murujuga area could occur from atmospheric emissions, 
however, through potential impacts to migratory bird species. 

Migratory birds in the immediate vicinity of emissions points could be impacted 
by the release of pollutants from the proposal, which are stated in the EIS/ERD 
to include nitrogen dioxide (NOx), sulfur dioxide (SOx), mercury, and Volatile 
Organic Compounds (VOCs -including BTEX). Once constructed, the majority 
of emissions during the lifetime of the proposed project will occur at 
the Toroso FPSO adjacent to the Scott Reef complex. Migratory birds may utilise 
Scott Reed for feeding habitat. It is stated within Section 6.3.5.3 (Environmental 
Impact) that “the nearest roosting site for seabirds and migratory shorebirds is 
Scott Reef (>8 km away from the Torosa FPSO) so large numbers of seabirds or 
migratory shorebirds are not expected to occur in close proximity to the FPSO 
facilities”. This distance is unlikely to pose a barrier to migratory birds from 
utilising the Scott Reef habitat, and from being present within the local area. 

3.1 Recommendations for Air Quality 

MAC is of the opinion that the potential impacts on migratory bird species from 
emissions at the Torosa FPSO have not been adequately considered or 
addressed within the EIS/ERD. It is recommended that monitoring of bird 
species present within the Scott Reef complex is carried out to assess which 
species and in what numbers birds are present within the area. It is then 
recommended that an adequate impact assessment of emissions on the 
populations of species that are identified is then carried out. Impacts to 
migratory bird species are of concern to MAC, as they have the potential to 
impact the birds which frequent the Murujuga area, and hence, the ecological 
integrity and social and heritage values of the area.  
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4. Key recommendations from MAC. 

1. Initiate an independent impact and risk assessment regarding the risks 
associated with migrating marine fauna with specific reference to those 
that frequent the Murujuga and the areas proposed to be impacted by 
the Browse project; 

2. Consult and create a relevant site specific EQP be developed that forms 
part of a relevant EQMF to inform EVs related to migrating marine fauna 
and deep ecological and cultural connection to country; 

3. Development of an adequate and meaningful ‘Operational Framework for 
Fauna Interactions’ to be created as part of the outstanding EQMF; 

4. Create and employ an independent marine fauna observation team to 
undertake independent marine fauna surveys in accordance with the 
Operational Framework for Fauna Interactions; 

5. Collaborate with MAC to devise culturally relevant initiatives that 
supports this abovementioned program on country. 

6. Consult with MAC to determine Environmental Values that are relevant 
to local Indigenous peoples. Particularly in the case of marine fauna; 

7. Provide an Environmental Quality Plan that accounts for all potential 
impacts and risks caused by the proposal that have been described in the 
EIS/ERD. Including appropriate Environmental Quality Objectives and 
Environmental Quality Criteria; 

8. Provide a clear description of, and provide management provisions for, 
impacts of the proposal on migratory species. Including both direct and 
indirect impacts; 

9. Produce more transparent and accurate calculations demonstrating the 
impacts of fugitive emissions; 

10. Collaborate with MAC to devise culturally relevant carbon farming 
projects on country; 

11. Produce accurate modelling to demonstrate how sea level rise will 
impact Murujuga rock art; 
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12. Collaborate with MAC to devise a plan to protect rock art from sea level 
rise; 

13. Study the impacts of increasing bushfire intensity and frequency 
on Murujuga rock art; 

14. Support the MAC to create a cultural burning program for the protection 
of rock art and continuation of cultural practices; 

15. Fund research into aquaculture projects that will be resilient in an 
increasingly acidic ocean; and 

16. Conduct monitoring of bird species present within the Scott 
Reef complex to assess the potential impacts and risks to migratory bird 
species resulting from air emissions of the proposal. 
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We acknowledge the Traditional  Custodians of the many Lands we call Australia, and pay respects to Elders Past and 
Present, as well as emerging Aboriginal and Torres Strait Islander leaders.  

Doctors for the Environment Australia (DEA) is an independent self-funded non-government organisation of medical 
doctors and students in all Australian States and Territories. Our members work across all specialties in community, 
hospital and private practice. Since forming in 2001, we have been guided by our vision ‘Healthy Planet, Healthy People’.  

We use compelling scientific evidence to demonstrate the important health benefits of clean air and water, biodiverse 
natural places, stable climates and sustainable health care systems. We work to prevent and address the health risks-local, 
national, and global-caused by damage to our natural environment.  

We are a public health voice in the sphere of environmental health with a primary focus on the health harms from 
pollution, environmental degradation, and climate change.  

DEA is supported by an eminent Scientific Advisory Committee of distinguished Australian medical and science experts:  

 
 

  
  

  
  

  
  

  
  

  
  

 
  

  
  

  
  

 



 

Doctors for the Environment Australia (DEA) represents Australian doctors, including 
GPs, surgeons, physicians, anaesthetists, psychiatrists, paedeatricians, academics, 
public health specialists, medical students and researchers. We use compelling 
scientific evidence to demonstrate the importance of clean air and water, biodiversity 
of natural places, stable climates and sustainable health care systems. 

Woodside’s proposals for the Browse to North West Shelf and North West Shelf 
Extension shall be considered here. In relation to these projects, DEA is deeply 
concerned about the impacts on the health and wellbeing of citizens, internationally 
and nationally as a result of projected emissions.  

While there is a perception among some that gas is a low emissions fuel source at 
the point of combustion, the processing of natural gas to produce LNG is in fact 
extremely emissions intensive and releases pollutants that have direct effects for 
public health and wellbeing for people living near, or working at the facilities.   

Total emissions from the planned Burrup joint venture, will contribute significantly to 
further global heating and increase the frequency of extreme weather events and 
bushfires such as those currently being experienced in Eastern Australia. The 
physical and psychological health impacts psychological from such events are 
profound and long lasting. 

Woodside’s direct emissions from the NWSPE and Browse projects alone represent 
more than 20% of Australia’s Paris commitment budget between 2020 and 2030 
(inclusive). If the direct emissions of the Pluto and Scarborough projects are added, 
all projects in total represent up to 34% of Australia’s Paris commitment budget. In 
terms of achieving an emissions reduction target that is compatible with 1.5˚C of 
warming, direct emissions of the NSWSE and Browse projects consume 26 – 38% of 
Australia’s budget, and direct emissions from all Woodside Burrup Hub projects 
consume between 44 – 63% of Australia’s carbon budget. If all emissions (including 
Scope 3 emissions for NWSPE and Browse) are included in these calculations, 
these projects consume between 1663 – 2583% of Australia’s global carbon 
budget.  This equates to 15,522 – 16,785% of Western Australia’s 1.5˚C budget.   

The Western Australian Environment Protection Act (1986) lists “causing pollution 
and unreasonable emissions” as an environmental harm offence. Specifically, it 
describes an “unreasonable emission” as “an emission or transmission of noise, 
odour or electromagnetic radiation which unreasonably interferes with the health, 
welfare, convenience, comfort or amenity of any person.”1 
 
The global warming impacts as a result of the anticipated emissions from 
Woodside’s proposed Browse to North West Shelf Project (Browse) and its North 
West Shelf Project Extension (NWSPE) will no doubt interfere with the health, 
welfare, convenience and comfort of all populations, as well as the culture and 
traditions of Aboriginal people of the Murujuga and thus their health and wellbeing. 
 
The links between climate and human health are well established. The most recent 
COP24 Special Report on Climate Change and Health highlights the severity of the 

                                            
1
 Environmental Protection Act of WA, 1986. Section 49 (1). < 

https://www.legislation.wa.gov.au/legislation/statutes.nsf/main_mrtitle_304_homepage.html> 
 



predicted impacts of climate change to health, calling it the greatest threat to the 21st 
century.2 Climate change effects on human health might be direct or indirect. Direct 
effects on health include increasing injury, physical and mental illness, and death 
related to a greater frequency of more intense weather events (floods, droughts, 
hurricanes and storms), as well as the effects of increasing temperatures and 
heatwaves. Extreme weather events can lead to both increased pressure on 
healthcare services and facilities, and damage to those facilities. Indirect health 
effects include those mediated via changes in environmental systems, causing 
alterations in the distribution of vector, water, and food-borne infectious diseases, air 
pollution patterns, and the availability of safe drinking water and adequate nutrition. 
Further health impacts relate to changes in economic and social systems, including 
as people migrate or conflict over scarce resources.  
 
This project will therefore place an irreversible health burden those most vulnerable 
to climate change impacts – namely children, the elderly, people with disabilities, 
those with chronic disease and lower socio-economic status, and importantly, remote 
Aboriginal people. 
 
 
In 2018, 13% of the total Australian Aboriginal population lived in Western Australia. 
A substantially higher proportion of this population (38%) compared to most other 
states live in remote and very remote areas. A carefully researched review of 
Aboriginal people’s health in Western Australia was published in 2019 on the 
Indigenous Health Infonet. This review reported that Aboriginal residents had twice 
the mortality rate across all ages, with the largest disparity among middle age adults 
suffering from cardiovascular disease, intentional self-harm, and lung and other 
cancers. The total burden of disease of Aboriginal Western Australians was second 
only to NT (498 versus 499 per 1,000 persons) and non-fatal disease burden was 
the highest in the country.3 Despite being a high-income country, in Australia 
problems found in low and middle-income countries whom are much more 
vulnerable to the effects of climate change, are applicable to Aboriginal and Torres 
Strait Islander communities, especially in tropical Australia. This is due to inadequate 
housing, habitation in areas with vectors, decreased water security, inadequate 
health and energy infrastructure and lack of food security contributing to an already 
elevated level of chronic disease. Climate change will increasingly affect the health 
of Aboriginal and Torres Strait Islander communities and, along with historical and 
socio-economic determinants, multiply the challenges to closing the Aboriginal and 
Torres Strait Islander health gap.  
 
In conclusion, as the health system already heaves and scrambles under the weight 
of the recent bushfires, we as doctors cannot support any project that is not 
compatible with an emissions budget that keeps warming below 1.5˚C.   
 

                                            
2
 World Health Organisation, COP24 Special report: Health and Climate Change, 2018. < 

https://www.who.int/globalchange/publications/COP24-report-health-climate-change/en/> 
3
 Overview of Aboriginal and Torres Strait Islander health status in Western Australia, 2019 < 

https://healthinfonet.ecu.edu.au/learn/locations/wa/publications/37428/?title=Overview%20of%20Abor
iginal%20and%20Torres%20Strait%20Islander%20health%20status%20in%20Western%20Australia
&contentid=37428_1> 
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involves drilling and completion, installation, commissioning, operation, well repair and 
workover, and decommissioning of up to 24 subsea wells and associated infrastructure located 
in Western Australian State waters. 
 

Development of the remaining proposal elements is subject to assessment by the 
Commonwealth and includes two Floating Production Storage and Offloading facilities 
(FPSO) connected to existing NWS infrastructure via a 900-kilometre trunk line.1 

 

6. We recognise that the proposed Browse to North West Shelf Project action/proposal: 
a. spans State and Commonwealth jurisdictions; and  
b. is being independently assessed under both the Environmental Protection Act 1986 

(WA) (EP Act) (Public Environmental Review) and the Environment Protection and 
Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act). 

 
7. For clarity, our submission relates to the State assessment for the North West Shelf Project 

Extension and to both the State and Commonwealth assessments for the proposed Browse to 
North West Shelf Project. Unless stated otherwise, the submissions refer generally to the 
assessments of both proposals. We refer specifically to the EP Act and the EPBC Act or to 
the State and Commonwealth assessments as relevant.  
 

8. The term “assessment documentation” refers to the documents relating to the assessment of 
the two proposals under both Acts, including the North West Shelf Project Extension 
Environmental Review Document and the Draft EIS/ERD document for the Browse to 
North West Shelf Project. 
 

9. We note that, for the assessment under the EPBC Act, the proposed action by Woodside is a 
controlled action, and requires assessment and approval under the EPBC Act before it can 
proceed. The relevant controlling provisions are: 
 National heritage values of a National Heritage place (ss 15B & 15C); 
 Listed threatened species and communities (s 18 & 18A); 
 Listed migratory species (ss 20 & 20A); and 
 Commonwealth marine area, the protected matter being the environment generally (ss 23 & 

24A). 

  

                                                           
1 http://www.epa.wa.gov.au/media-statements/woodside%E2%80%99s-browse-and-north-west-shelf-proposals-out-public-
comment  
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c. reputational risk:  
As the authors of the TFCD report note, climate change raises important issues of corporate social 
responsibility: “Climate change has been identified as a potential source of reputational risk tied to 
changing customer or community perceptions of an organization’s contribution to or detraction from the 
transition to a lower-carbon economy.” 

 
4. We must reach net zero emissions by 2050. This outcome cannot be negotiable, it is a 

global agreement and the State must be part of this or else the focus of the world’s financing 
institutions will turn on us.  
 

5. Woodside and the joint venture partners are seeking to keep production increasing right 
through this period and even into 2070. They have no plan for phasing in Green Hydrogen. 
 

6. Financiers will see the two proposals as risky not because of the regulatory controls being 
placed on them, but because the markets for LNG will be turning off and looking for Green 
Hydrogen not natural gas.  
 

7. If Woodside and the joint venture partners can’t produce a Plan for Natural Gas Phase-Out 
and Green Hydrogen Phase-In then they will not be attractive to the market.  
 

8. Government processes need to support this transition. If not the industry will collapse as its 
markets fall away. This is not good economic planning as well as not good environmental 
planning. 
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Comment 

16. The proposed Browse to North West Shelf Project addresses the decline in the North West 
Shelf Joint Venture’s existing gas reserves by developing a new gas reserve with a high 
reservoir CO2 content (Browse). The North West Shelf Project Extension extend and 
expands the operation of North West Shelf Project facilities. 
 

17. The assessment documentation reports annual Scope 1 emissions of 4.8 mt CO2–e/year 
(Browse to NWS - average year) and 7.7 mt CO2–e/year (NWS Shelf Extension).6  
 

18. The assessment documentation reports total annual emissions of 36.8 mt CO2–e/year 
(average) (Scope 1 and 3) for the proposed Browse to North West Shelf Project and 87.89 
mt CO2–e/year (average) (Scope 1, 2, and 3) for the North West Shelf Project Extension. 
 

19. The assessment documentation indicates an expected field life of 31 years and an extended 
field life of 44 years for proposed Browse to North West Shelf Project and that the North 
West Shelf Project Extension will operate until around 2050. 
 

20. In accord with established principles of international law and Australia’s obligations and 
commitments under international climate change agreements, Australia has partial 
responsibility for climate change and its impacts and must account for at least the Scope 1 
GHG emissions from the two proposals. 
 

21. It is the community – not Woodside and the joint venture partners – that will bear the 
burden of the consequences of the two proposals, which include contributions to climate 
change, reductions in air quality (and consequent impacts on human health and amenity), 
and impacts on Aboriginal cultural heritage (rock art).   

                                                           
6 The assessment documentation leaves the actual Scope 1 position for the proposed Browse to North West Shelf Project 
unclear. 
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a. the residual emissions from the two proposals are inconsequential at a global scale; and 
b. Browse-derived LNG, and North West Shelf Project-processed LNG generally, will reduce 

global GHG emissions.  
 

Comment 

24. Decision-makers must focus on cumulative emissions from a proposal because, particularly 
for long-lived GHGs, the impact of the physical effects associated with climate change (e.g. 
increased ocean temperature, ocean acidification, and more extreme weather events) on a 
subject matter can only be evaluated over time (c.f. focusing on a single, short-term event or 
circumstance). 
 

25. It takes many hundreds of years to thousands of years for natural biophysical processes to 
remove CO2 that human activities (e.g. combustion of fossil fuels) have added to the Earth’s 
carbon cycle. Warming caused by CO2 emissions is effectively irreversible over decadal to 
multi-century timescales. 
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30. Emission metrics such as Global Warming Potential (GWP) can be used to quantify the 
relative and absolute contributions to climate change of emissions of different greenhouse 
gases and of emissions of greenhouse gases from different sources (e.g. countries, sectors, 
or facilities).10 
 

31. The GWP of a greenhouse gas reflects its lifetime radiative efficiency, and is a measure of 
how much energy the emissions of 1 tonne of that gas will absorb over a chosen period of 
time, relative to the emissions of 1 tonne of carbon dioxide (which is the reference gas). 
Gases with a higher GWP absorb more energy, per unit of mass, than gases with a lower 
GWP, and thus contribute more to global warming. 
 

32. GWPs are a basic methodological architecture for the Australia’s National Greenhouse 
Accounts and for the Emissions and Energy Reporting System (EERS) under the National 
Greenhouse and Energy Reporting Act 2007. Section 2.02 of the National Greenhouse and 
Energy Reporting Regulations 2008 (Commonwealth) provides that the GWP of carbon 
dioxide is 1 and that the GWP of methane is 25.  
 

33. Courts, both in Australia and internationally, have recognised that all emissions of 
greenhouse gases contribute to global warming. In Gloucester Resources Ltd v Minister for 
Planning (2019) 234 LGERA 257, 370 [514], Justice Brian Preston (Chief Judge of the 
NSW Land and Environment Court) observed: 

 

All GHG emissions contribute to climate change 
All of the direct and indirect GHG emissions of the Rocky Hill Coal Project will impact on the 
environment. All anthropogenic GHG emissions contribute to climate change. As the IPCC 
found, most of the observed increase in global average temperatures is due to the observed 
increase in anthropogenic GHG concentrations in the atmosphere. The increased GHG 
concentrations in the atmosphere have already affected, and will continue to affect, the climate 
system.  

 
34. The Scope 1 and Scope 3 GHG emissions from the two proposals increase concentrations of 

GHGs in the atmosphere and therefore well lead to positive radiative forcing and warming 
of Earth’s surface, with consequent physical effects (e.g. particularly increased ocean 
temperature, ocean acidification, and more extreme weather events). 
 

35. As regards Scope 3 emissions, we submit that the decision-making authorities can be 
satisfied that Scope 3 emissions will increase concentrations of GHGs in the atmosphere, 
and that it is practicable to estimate the amount of GHGs that will be emitted through the 
transport and combustion of Browse-derived LNG or LNG produced at the North West 
Shelf Project facilities in China, India, Japan, and elsewhere. 

  
                                                           
10 Myhre, G., and others. (2013). ‘Anthropogenic and Natural Radiative Forcing.’ In: Climate Change 2013: The Physical 
Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate 
Change. [Stocker, T.F., and others (eds.)]. Cambridge University Press. Available at: https://www.ipcc.ch/report/ar5/wg1/  
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demonstrated that the action is a “substantial cause” of that event or circumstance (s 
527E(1)(b)) and that the criteria prescribed by s 527E(2) are met. 
 

41. Relevant events or circumstances for the Scope 1 and Scope 3 emissions for the proposed 
Browse to North West Shelf action are the physical effects associated with climate change, 
particularly increased ocean temperature, ocean acidification, and more extreme weather 
events.12  
 

42. These physical effects affect biota, e.g. increased sea surface temperatures can cause coral 
to bleach. As discussed above, the impact of an action on matters of environmental 
significance should be assessed on the basis of the cumulative emissions from the action.  
 

43. This is because the physical effects of climate change associated with emissions of a long-
lived GHGs over the operational lifetime of the action will manifest in multiple events and 
circumstances over time and may cause persistent changes in the environment (e.g. in 
temperature and pH) that will exert cumulative and synergistic impacts on biota.  
 

  

                                                           
12 See Australian Conservation Foundation Incorporated v Minister for the Environment and Energy [2017] FCAFC 134 [61] 
(25 August 2017) (Full Court of the Federal Court of Australia). 
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cause, or is likely to cause, on the subject matter of interest.  
 
Failure to do so will render the law – principally Part 9 of the EPBC Act and Part IV of the EP 
Act – impotent to regulate the GHG emissions from proposed actions (and proposals), even 
where climate change is likely to have a serious, and in some cases catastrophic, impact of the 
subject matter in question. 
 

  












