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Summary 
Proposal 
The Perdaman Urea Project is a proposal to construct and operate a urea production 
plant with a nominal production capacity of about 2 million tonnes per annum on 
Sites C and F within the Burrup Strategic Industrial Area.   
 
Sites C and F are located to the east of Burrup Road and in close proximity to the 
corner of Burrup Road and Hearson Cove Road on the Burrup Peninsula, 
approximately 8 kilometres (km) north-east of Dampier and 20 km north-west of 
Karratha in the Pilbara region of Western Australia.   
 
The proposal includes the urea production plant in addition to an enclosed urea 
product conveyor linking Site C to Dampier Port via the existing East West Service 
Corridor together with a product storage shed and shiploader located within Dampier 
Port. An elevated causeway will link Sites C and F and will include a connecting road 
and other project related infrastructure.   

Proposal context 
Murujuga is the traditional Aboriginal name for the Dampier Archipelago and 
surrounds, including the Burrup Peninsula and Murujuga National Park. Murujuga 
has been listed on Australia’s National Heritage List under the Dampier Archipelago 
(including Burrup Peninsula) by the Australian Government since 20071. Portions of 
the National Heritage Listing Area forms the Murujuga National Park.   
 
On 23 January 2020, the Murujuga Cultural Landscape was added to Australia’s 
World Heritage Tentative List by the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) World Heritage Centre.   
 
Murujuga has numerous important values including more than one million 
petroglyphs in an area of more than 37,000 hectares (ha), representing one of the 
most dense and diverse collections of petroglyphs (rock art) in the world. In addition, 
the Dampier Archipelago comprises 42 islands, islets and rocks, all within a 45 km 
radius of Dampier having exceptional natural beauty, high conservation values, and 
outstanding heritage.   

Consultation 
The Environmental Protection Authority (EPA) published the proponent’s referral 
information for the proposal on its website for 7 days public comment. The EPA also 
published the proponent’s environmental review document on its website for public 
review for 12 weeks (from 30 March 2020 to 22 June 2020). The EPA considered the 
comments received during these public consultation periods in its assessment. 
 

 
1 Commonwealth of Australia (2007). Gazette Special No. S127, Tuesday, 3 July 2007.  
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Mitigation hierarchy 
The mitigation hierarchy is a sequence of proposed actions to reduce adverse 
environmental impacts and emissions. The sequence commences with avoidance, 
then moves to minimisation/ reduction/ rehabilitation, and offsets are considered as 
the last step in the sequence.   
 
The proponent has considered the mitigation hierarchy in the development and 
assessment of its proposal, and as a result has:  

• utilised efficient technology for ammonia (NH3) production and urea production to 
reduce air emissions (including greenhouse gas (GHG) emissions) when 
compared to other available technology  

• utilised a combined cycle gas turbine power plant to reduce oxides of nitrogen 
(NOX), sulfur dioxide (SO2), and GHG emissions when compared to other power 
generation technology  

• designed the project footprint to avoid Priority Ecological Communities (PECs) 
and conservation significant flora, and selected the northern Hearson Cove Road 
realignment option to avoid high quality vegetation located near the southern 
perimeter of Site F  

• located a significant portion of the urea product conveyor within the existing East 
West Service Corridor which has already been cleared thereby reducing native 
vegetation clearing  

• avoided rocky outcrops and drainage lines and avoided disturbance to 
watercourses, riparian vegetation, and flood plains  

• used an elevated causeway with large culverts across the King Bay / Hearson 
Cove supratidal to intertidal flat area to reduce impacts on tidal water 
movements in that area based on the Dampier Coastal Vulnerability Study 
Report III – Storm Surge, 500yr ARI Coastal Inundation – 2110 Climate Scenario 
(Cardno 2021d) 

• reduced the size of the development envelope to avoid:  
- the Yatha Aboriginal heritage site  
- direct impacts to 30 of the 33 identified Aboriginal heritage sites and cultural 

values in the development envelope east of Burrup Road  
- (seven) all sites of cultural heritage value (Site IDs 18706, 9063, 21753, 

9062, 19794, and 19793) in the Dampier Port area   

• consulted with the Murujuga Aboriginal Corporation (MAC), and with their 
approval, propose to relocate Aboriginal heritage sites within Site C.  

 
The EPA notes that the proposal has been subject to significant consultation with 
MAC who have agreed to the proposal being implemented. The EPA also notes that 
MAC is continuing to undertake consultation with the proponent.   

Assessment of key environmental factors 
The EPA identified the following key environmental factors in its assessment:  
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Air quality 

• The EPA has assessed the residual impact to human health and amenity from 
the proposal’s nitrogen dioxide (NO2), SO2, NH3, ozone (O3), and particulate (as 
PM10 and PM2.5) emissions at sensitive receptors both in isolation and in a 
cumulative context with other existing and future emission sources. Predicted 
ground level concentrations (GLCs) at Dampier, Karratha, Hearson Cove, and 
Deep Gorge (Ngajarli) remain below applicable current and future proposed air 
quality criteria at ‘standard operating conditions’ and ‘worst case’ cumulative 
impact scenarios, with the exception of annual PM10 and PM2.5 GLCs at Hearson 
Cove and Deep Gorge (Ngajarli), which slightly exceed the applicable criteria 
due to high levels of natural background dust. Subject to recommended 
conditions, the impact of the proposal is likely to be consistent with the EPA’s 
objective for air quality in respect of human health.  

• The EPA considers that there may be a threat of serious or irreversible damage 
to rock art from industrial air emissions (in particular, urea particulates and NH3) 
from the proposal accelerating the natural weathering. The EPA considers that 
there is lack of full scientific consensus about potential residual cumulative 
impacts on the significant environmental values (including social surroundings 
values) associated with rock art within Murujuga. Therefore, after consideration 
of the precautionary principle and principle of intergenerational equity in 
particular, the EPA recommends that a cautious, preventative approach be taken 
and the proposal be required to ensure no air emissions from the proposal have 
an adverse impact accelerating the weathering of rock art within Murujuga 
beyond natural rates.  

• The EPA also recommends that the proposal, and other existing and future 
cumulative air emission sources, be required to meet future detailed air quality 
objectives and criteria which are developed for cumulative emission sources 
when there is adequate certainty about these (note: adequate certainty is 
expected to be available prior to the commencement of proposal operations, with 
the definition of criteria standards available from the Murujuga Rock Art 
Monitoring Programme mid 2023, and the EPA recommends that the proposal 
be required to comply with these at that time, as well as continuously implement 
best practice technology to reduce emissions). If these recommendations are 
adopted, the EPA considers that the proposal (if implemented) is not expected to 
be inconsistent with the EPA’s environmental factor objectives and principles of 
the Environmental Protection Act 1986 (EP Act) which are relevant to rock art.   

Greenhouse gas emissions 

• With no mitigation, Scope 1 GHG emissions are estimated at 650,000 tonnes of 
CO2-e per annum.   

• With no mitigation, over the 80-year life of the proposal, total Scope 1 GHG 
emissions are estimated at 52 million tonnes (Mt) of CO2-e.  

• With proposed mitigation and implementation of a greenhouse gas management 
plan, GHG emissions from the proposal are estimated to:  
a) commence at 650,000 tonnes of Scope 1 CO2-e per annum  
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b) reduce to achieve net-zero GHG emissions by 2050 by reducing emissions 
by 130,000 tonnes of Scope 1 CO2-e per annum over subsequent 5-year 
intervals from 2030 onwards along an approximately linear trajectory  

c) be offset through the purchase and surrender of offsets to make-up any 
shortfall in achieving the net Scope 1 GHG emission reduction targets 
through avoidance and reduction actions  

d) result in total Scope 1 emissions over the 80-year life of the proposal of 
9.75 Mt of CO2-e.   

• The proponent estimates that the proposal’s Scope 3 GHG emissions from the 
three largest sources of these emissions, will be approximately 1.83 Mtpa of 
CO2-e based on currently available and quantifiable information. 

• The Scope 2 GHG emissions associated with the proposal are considered to be 
negligible as the vast majority of the power and energy requirements and their 
resulting GHG emissions will be generated on-site.   

• The EPA considers that the proposal is generally consistent with the EPA’s 
guideline for greenhouse gas emissions.  

Flora and vegetation 

• The proposal’s residual impact is: 
a) disturbance of 73.05 ha of native vegetation, which also includes 64 ha in 

‘Good to Excellent’ condition  
b) potential impacts on 0.16 ha of the Priority 1 PEC - Burrup Peninsula Rock 

Pile community  
c) direct impacts on 21 potentially locally significant vegetation communities  

• The residual impact from the proposal’s NO2 and SO2 emissions on surrounding 
vegetation is not likely to be a material impact.   

• The EPA advises that the likely residual impacts on flora and vegetation is a 
significant impact that requires conditions and offsetting to ensure that it is likely 
to be consistent with the EPA objective for flora and vegetation. 

Terrestrial fauna 

• The proposal’s residual impact is the clearing of up to 64 ha of ‘Good to 
Excellent’ condition foraging and roosting habitat for  fauna species listed under 
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
and the Biodiversity Conservation Act 2016 comprising:  
a) clearing of 49.33 ha (0.16 ha of rocky outcrop and 49.17 ha Hummock 

Grasslands on Mid Slopes) northern quoll and Pilbara olive python habitat in 
‘Good to Excellent’ condition. The EPA has assessed this as significant for 
terrestrial fauna  

b) clearing of 2.7 ha of ghost bat drainage line habitat in ‘Good to Excellent’ 
condition. The EPA has assessed this as significant for terrestrial fauna  
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c) clearing of 11.97 ha of EPBC Act listed Migratory / marine bird habitat in 
‘Good to Excellent’ condition. The EPA has assessed this as significant for 
terrestrial fauna.   

• The proposal’s residual impact:  
a) is unlikely to have a material impact on the north-western free-tailed bat  
b) is such that there remains a residual risk of direct and indirect impacts to 

conservation significant short-range endemic species.   

• The EPA considers that the proposal is expected to be consistent with the 
principles of the EP Act and EPA objective for terrestrial fauna if subject to the 
EPA’s recommended conditions and offsetting.   

Inland waters 

• The EPA considers that the likely residual impacts of the proposal on inland 
waters are:  
a) impacts to surface water quality from stormwater run-off and project 

infrastructure, which is unlikely to be material  
b) impacts to groundwater from potential abstraction and saline wastewater 

discharge to the Water Corporation’s Multi-User Brine Return Line (MUBRL), 
which is likely to be consistent with the EPA objective for inland waters, 
provided appropriate management measures are implemented  

c) potential impacts to surface water and groundwater from the disturbance of 
acid sulphate soils, which is likely to be consistent with the EPA objective for 
inland waters, provided appropriate management measures are 
implemented.   

• The EPA considers that the proposal is likely to be consistent with the principles 
of the EP Act and EPA objective for inland waters if subject to the EPA’s 
recommended conditions.   

Coastal processes 

• The EPA advises that the proposal is not predicted to significantly impact on the 
tidal water flow movements within the King Bay / Hearson Cove supratidal to 
intertidal flat area, sediment deposition, intertidal and supratidal vegetation, and 
the King Bay mangrove community.   

• The proposal design has responded to the risk of sea level rise and storm surge 
across the design/operational life of the facility and causeway with a minimum 
design infrastructure level of 6.0 m Australian Height Datum (AHD).   

• The EPA considers that the proposal is likely to be consistent with the principles 
of the EP Act and EPA objective for coastal processes if subject to the EPA’s 
recommended conditions.   

Social surroundings 

• The EPA advises that the likely residual impacts of the proposal on cultural 
heritage are:  
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a) three Aboriginal heritage sites located in Site C (Site IDs 18615, 19239, and 
19874) will be disturbed and relocated during construction of the proposed 
urea plant with the agreement of MAC  

b) unlikely to impact on the Fish Thalu Aboriginal heritage site as the causeway 
will not materially impede tidal water flow movements within the King Bay / 
Hearson Cove supratidal to intertidal flat area  

c) noise levels are predicted to be at, or below assigned noise criteria in the 
Environmental Protection (Noise) Regulations 1997 for sensitive receptors 
Hearson Cove, Deep Gorge, the Fish Thalu and Yatha Aboriginal heritage 
sites, and NHL Site ID 9439 within Site F. Noise levels are predicted to 
marginally exceed the relevant criteria in the Regulations at the eastern 
boundary of the development envelope in Site C  

d) traffic generated by the proposal would peak at 200 vehicles per hour peak, 
with intersections and accesses surrounding the site operating at an 
acceptable level of service given the low traffic volumes and negligible 
queuing  

e) the proposal will be seen in the context of the surrounding industry by 
receptors travelling through the industrial estate and accessing Hearson 
Cove and Deep Gorge (Ngajarli). The proposal’s impact on viewsheds at 
Hearson Cove and Deep Gorge (Ngajarli) is not expected to be significant 
due to the landscape obscuring the majority of the proposal infrastructure 
with views limited to rooftops and partially visible stack structure  

f) the proposal’s lighting will add to the existing night glow and may impact on 
Hearson Cove and Deep Gorge (Ngajarli), best practice lighting design and 
management are required to minimise this.   

• The EPA considers that the proposal is not expected to be inconsistent with the 
principles of the EP Act and EPA objective for social surroundings if subject to 
the EPA’s recommended conditions.   

Marine environmental quality 

• The EPA advises that the likely residual impact of the proposal on marine 
environmental quality are:  
a) unlikely to be material impact from wastewater discharge due to 

requirements and limits associated with disposal to the MUBRL  
b) unlikely to be material impact from the proposal’s urea dust emissions given 

the proposal design and low predicted urea deposition rates and the rapid 
renewal of the majority of the water body in the bay.   

• Given that the majority of discharge will be through the existing MUBRL and 
noting the proposed measures to limit spillages and fugitive urea dust entering 
the marine environment, the EPA considers that the residual impacts are unlikely 
to be significant. Accordingly, the EPA also considers that the proposal is likely 
to be consistent with the principles of the EP Act and EPA objective for marine 
environmental quality if subject to the EPA’s recommended conditions.   
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Holistic assessment 
The EPA recognises that Murujuga is an area of outstanding conservation and 
heritage value, with one of the most dense and diverse collections of rock art in the 
world. The EPA is also aware of the potential for industry and other activities located 
within Murujuga to influence the complex interactions between environmental 
factors. These interactions have the potential to influence the environment in a 
holistic and non-linear nature, effecting all environmental values which are physically 
and intrinsically linked to social surroundings, specifically cultural heritage.   
 
The EPA advises that there is a lack of full scientific consensus about potential 
residual cumulative impacts on the significant environmental values associated with 
rock art within Murujuga. Therefore, after consideration of the precautionary principle 
and principle of intergenerational equity in particular, the EPA recommends that a 
cautious, preventative approach be taken and the proposal be required to ensure no 
air emissions from the proposal have an adverse impact accelerating the weathering 
of rock art within Murujuga beyond natural rates.   
 
To ensure heritage and cultural values which may be affected by impacts on other 
key environmental factors are continued to be considered in a holistic way, the EPA 
has recommended that MAC be consulted by the proponent when it submits and 
reviews management plans for key environmental factors. The EPA also 
recommends traditional owner observers during the disturbance of flora and 
vegetation, fauna and cultural heritage.   
 
The EPA has also recommended five yearly environmental performance reporting on 
all key environmental factors, and the state of the environment holistically, for the 
duration of the proposal.   
 
When the separate environmental factors of the proposal were considered together 
as part of the EPA’s holistic assessment, the EPA formed the view that the impacts 
from the proposal would not be inconsistent with the EPA’s factor objectives.   

Conclusion and recommendations 
The EPA has taken the following into account in its assessment of the proposal:  

• the environmental values which may be significantly affected by the proposal  

• the residual impacts, emissions and effects in relation to key environmental 
factors, separately and holistically. This has included considering the cumulative 
impacts of GHG emissions on the Western Australian environment, and 
cumulative impacts within and from the Burrup Strategic Industrial Area  

• the likely environmental outcomes (taking into account the conditions which the 
EPA recommends be imposed), and the consistency of these with the EPA’s 
objectives for the key environmental factors  

• the EPA’s confidence in the proponent’s proposed mitigation measures  

• whether other statutory decision-making processes can mitigate the potential 
impacts of the proposal on the environment  

• the EP Act principles.   
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The EPA is of the view that reasonable conditions could be imposed on the proposal 
to ensure its implementation is unlikely to be inconsistent with the EPA objectives for 
environmental factors.   
 
The EPA recommends that the proposal may be implemented subject to the 
conditions recommended in Appendix 2.   

Other advice 
To support the existing measures to manage impacts to Murujuga, the EPA 
considers that there is a need for the Government of Western Australia to establish 
an overarching and strategic environmental management framework (e.g. an 
Environmental Protection Policy under Part III of the EP Act or using other relevant 
policy and guidance instruments) to strategically manage the potential for cumulative 
effects on the sea, country and airshed of Murujuga. In the meantime, and consistent 
with previous assessments, the EPA recommends that when the opportunity arises 
to review the ministerial conditions of other existing industrial facilities within 
Murujuga, the review should consider whether the conditions should include 
additional requirements to reduce the cumulative risk of impacts to rock art from air 
emissions.   
 
The EPA notes that treated wastewater and saline water from the Perdaman Urea 
Project are to be discharged into King Bay via the Water Corporation’s MUBRL 
ocean outfall which was approved under Ministerial Statements 567 and 594 in 2001 
and 2002, respectively. The EPA recommends that a review of the implementation 
conditions in these statements be required to ensure adequate management 
measures are in place to protect the marine environmental quality values of King 
Bay, Mermaid Sound and Murujuga.   
 
The EPA considers that the values of the sea and land environments of Murujuga 
and its surrounds are unique environmental assets of global significance that require 
a cautious approach. The EPA notes that future activities and developments should 
assess compatibility with the protection of values within Murujuga and its surrounds. 
The EPA considers that there is an opportunity to strengthen the protection of 
Murujuga through avoidance of activities and development proposals that could use 
alternative locations, for example, the Maitland Industrial Estate. The EPA will 
scrutinise activities and developments that impact upon key values of significance.   
 
The EPA has also undertaken consultation with MAC throughout the assessment of 
this proposal. The EPA highlights the following issues which have been raised by 
MAC in relation to development in Murujuga and address matters which are outside 
the assessment scope of this proposal:  

• MAC supports the implementation of a strategic environmental management 
framework to strategically manage the potential for cumulative effects on the 
sea, country and airshed of Murujuga.   

• MAC are seeking for proponents situated within Murujuga to implement locally 
based offset projects associated with GHG emissions and the Pilbara 
Environmental Offsets Fund.   



Perdaman Urea Project 

ix   Environmental Protection Authority 

• MAC note that the construction of the Burrup Road culvert system has changed 
the water movements in the tidal flats which continues to affect the integrity of 
water quality and therefore impacts traditional use and cultural heritage of 
waters.   

• MAC welcomes conditions that require proponents to engage with the 
Corporation during the implementation and operation of proposals. However, 
MAC recognises that ongoing engagement requires significant resources and 
are seeking funding to support their engagement with proponents.   

• MAC are seeking for proponents situated within Murujuga to assist with the 
capture and recording of ethnographic cultural heritage values across Murujuga.   

 
 
 



Perdaman Urea Project 

x   Environmental Protection Authority 

Contents 
 
Summary ................................................................................................................................................ i 

1 Proposal ........................................................................................................................................ 1 

2 Assessment of key environmental factors .............................................................................. 5 

2.1 Air quality ................................................................................................................................ 5 

2.2 Greenhouse gas emissions .............................................................................................. 22 

2.3 Flora and vegetation .......................................................................................................... 29 

2.4 Terrestrial fauna .................................................................................................................. 37 

2.5 Inland waters ....................................................................................................................... 47 

2.6 Coastal processes ............................................................................................................... 55 

2.7 Social surroundings ............................................................................................................ 59 

2.8 Marine environmental quality .......................................................................................... 75 

3 Holistic assessment.................................................................................................................. 81 

4 Offsets ........................................................................................................................................ 87 

5 Conclusion and recommendations ....................................................................................... 89 

6 Other advice .............................................................................................................................. 90 

Tables 
Table 1: Air quality impact overview for sensitive receptor locations ......................................... 11 
Table 2: Summary of air quality factor assessment findings, conditions and DMA regulation 
of air emissions ........................................................................................................................................ 20 
Table 3: Summary of assessment, recommended conditions and DMA regulation of 
greenhouse gas emissions .................................................................................................................... 28 
Table 4: Summary of assessment, conditions and DMA regulation of flora and vegetation . 34 
Table 5: Summary of assessment, conditions and DMA regulation of terrestrial fauna ........ 43 
Table 6: Summary of assessment, conditions and DMA regulation of inland waters ............. 53 
Table 7: Predicted LA10 noise level and applicable criteria1 ........................................................... 68 
Table 8: Predicted visual impacts1 ....................................................................................................... 70 
Table 9: Summary of assessment, conditions and DMA regulation of social surroundings .. 72 
Table 10: Summary of assessment, conditions and DMA regulation of marine environmental 
quality ......................................................................................................................................................... 79 
 
Figures 
Figure 1: Regional location ...................................................................................................................... 2 
Figure 2: Development envelope and disturbance footprint .......................................................... 3 
Figure 3: Intrinsic interactions between key environmetnal factors …………………….………………81 
 
 



Perdaman Urea Project 

xi   Environmental Protection Authority 

 
Appendices 
Appendix 1: Proposal ....................................................................................................................... 94 

Appendix 2: Recommended conditions ...................................................................................... 100 

Appendix 3: Consideration of Environmental Protection Act Principles ................................ 141 

Appendix 4: Evaluation of other environmental factors ........................................................... 149 

Appendix 5: Identified decision-making authorities .................................................................. 154 

Appendix 6: EPA and EPBC Act policies ....................................................................................... 155 

Appendix 7: Matters of national environmental significance ................................................... 158 

Appendix 8: List of submitters ...................................................................................................... 166 

Appendix 9: Assessment timeline................................................................................................. 167 

 
References ....................................................................................................................................... 168 

 



Perdaman Urea Project 

1   Environmental Protection Authority 

1 Proposal 
The Perdaman Urea Project is a proposal to construct and operate a urea production 
plant with a nominal production capacity of about 2 million tonnes per annum (Mtpa) 
on Sites C and F within the Burrup Strategic Industrial Area (BSIA).   
 
Sites C and F are located to the east of Burrup Road and in close proximity to the 
corner of Burrup Road and Hearson Cove Road on the Burrup Peninsula, 
approximately 8 kilometres (km) north-east of Dampier and 20 km north-west of 
Karratha in the Pilbara region of Western Australia (see Figure 1).   
 
The proposal includes the urea production plant in addition to an enclosed urea 
product conveyor linking Site C to Dampier Port via the existing East West Service 
Corridor together with a product storage shed and shiploader located within Dampier 
Port. An elevated causeway will link Sites C and F and will include a connecting road 
and other project related infrastructure (see Figure 2).   
 
The proponent for the proposal is Perdaman Chemicals and Fertilisers Pty Ltd. The 
proposal was referred to the Environmental Protection Authority (EPA) by a third 
party on 7 May 2018. The referral information was published on the EPA website for 
7 days public comment. On 28 November 2018, the EPA decided to assess the 
proposal at the level Public Environmental Review. The Environmental Review 
Document (ERD) which the proponent prepared to assess the environmental 
impacts of the proposal was released for public review from 30 March 2020 to 22 
June 2020.   
 
The Perdaman Urea Project was determined under the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999 to be a controlled action and to be 
assessed by the EPA under an accredited process.  

Proposal amendments 
The original proposal content is set out in section 2 of the proponent’s ERD (Cardno 
2020), which is available on the EPA website.  
 
During the assessment process, the proponent requested three changes to the 
original proposal. The changes were assessed to be unlikely to significantly increase 
any impacts of the proposal on the environment, with some reducing potential 
impacts on the environment. The EPA Chair’s notices of 20 March 2020, 10 
February 2021 and 12 May 2021, consenting to the changes available on the EPA 
website. 
 
The consolidated and updated elements of the proposal which has been subject to 
the EPA’s assessment is included as Appendix 1.   
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Figure 1: Regional location 
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Figure 2: Development envelope and disturbance footprint 
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Proposal alternatives 
The proponent considered the following alternative locations for the proposal:  

• Ashburton North Strategic Industrial Area (SIA)  

• Maitland SIA  

• Shotts Industrial Park, Collie.   
 
The Ashburton North SIA was discounted by the proponent due to lack of an 
adequate gas supply and local port facilities for exporting urea, and the need for 
approvals and significant capital expenditure for seawater supply and brine disposal 
(Cardno 2020).   
 
The Maitland SIA was discounted by the proponent due to the lack of existing 
infrastructure, the significant amount of clearing that would be required within 
National Heritage Listed (NHL) areas on either West Intercourse Island or the 
mainland for infrastructure corridors and port facilities, as well as potential impacts to 
Matters of National Environmental Significance (MNES) (Cardno 2020).   
 
The Shotts Industrial Park in Collie option was determined by the proponent not to 
be feasible due to the absence of readily accessible natural gas, a long-term 
commercially viable coal supply for the proposal as an alternative source of energy, 
a seawater circulation system, as well as the need to use water from Wellington Dam 
(Cardno 2020).  

Proposal context 
Murujuga is the traditional Aboriginal name for the Dampier Archipelago and 
surrounds, including the Burrup Peninsula and Murujuga National Park. Murujuga 
has been listed on Australia’s National Heritage List under the Dampier Archipelago 
(including Burrup Peninsula) by the Australian Government since 20072 (see Figure 
2). Portions of the National Heritage Listing Area forms the Murujuga National Park.   
 
On 23 January 2020, the Murujuga Cultural Landscape was added to the Australia’s 
World Heritage Tentative List by the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) World Heritage Centre.   
 
Murujuga has numerous important values including more than one million 
petroglyphs in an area of more than 37,000 ha, representing one of the most dense 
and diverse collections of petroglyphs in the world. In addition, the Dampier 
Archipelago comprises 42 islands, islets and rocks, all within a 45 km radius of 
Dampier having exceptional natural beauty, high conservation values, and 
outstanding heritage.   
 

 
2 Commonwealth of Australia (2007). Gazette Special No. S127, Tuesday, 3 July 2007.  
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2 Assessment of key environmental factors 

2.1 Air quality 
2.1.1 Environmental objective 
The EPA’s environmental objective for this factor is to maintain air quality and 
minimise emissions so that environmental values are protected.   

2.1.2 Investigations and surveys 
Details of the proponent’s air quality modelling informing this assessment on air 
quality are included in Appendix D of the ERD (Cardno 2020). The proponent’s air 
quality modelling is consistent with the Environmental Factor Guideline – Air Quality 
(EPA 2020a).   
 
The air quality modelling undertaken by the proponent applied the CSIRO 
Atmospheric Research Air Dispersion Model ‘TAPM-GRS’ (Version 4.0.5) (The Air 
Pollution Model – Generic Reaction Set). The air quality modelling considered eight 
different operational scenarios representing current and potential future industrial 
cumulative emission sources within the Murujuga airshed including shipping. The 
modelling considered the following air emissions (Cardno 2020):  

• oxides of nitrogen (NOX) [as nitrogen dioxide (NO2)]  

• ammonia (NH3)  

• volatile organic compounds (VOCs) [as a precursor for ozone (O3)]  

• particulates (as PM10 and PM2.5)  

• sulfur dioxide (SO2).   
 
The potential for human health to be adversely affected by industrial air emissions 
was assessed by the proponent in the ERD (Cardno 2020) against the applicable 
criteria in the National Environment Protection (Ambient Air Quality) Measure 
(NEPM) standards and the New South Wales Environment Protection Authority 
(NSW EPA) document – Approved Methods for the Modelling and Assessment of Air 
Pollutants in New South Wales (NSW EPA 2016) that were current at the time the 
modelling was undertaken. The EPA is aware that the NEPM standards were 
recently subject to a variation which came into force on 18 May 2021 (NEPC 2021). 
The EPA has considered the implications of the variation to the NEPM standards 
during its assessment of the proposal’s potential impacts on air quality.   
 
In 2020, the EPA commissioned a Study of the Cumulative Impacts of Air Emissions 
in the Murujuga Airshed (the EPA Study). The EPA Study (Ramboll 2021a) 
quantified existing and potential future air emissions from a variety of different 
anthropogenic and non-anthropogenic sources and provided predicted cumulative 
ground level concentrations (GLCs) for various air pollutants including, but not 
limited to, NO2, O3, SO2, CO, NH3, benzene, and particulates (as PM10 and PM2.5) at 
different locations across the Murujuga airshed and the wider Pilbara region.   
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In 2021, the EPA commissioned a peer review of the best practice benchmarking 
analysis performed by the proponent for the proposed air pollution control technology 
and ammonia and urea production technology for the Perdaman Urea Project. The 
peer review (Ramboll 2021b) concluded that the design of the plant generally aligns 
with the expectations of best available technology (BAT) and represents suitable 
technology for the production of urea.   
 
Cumulative emissions which were considered in the ERD (Cardno 2020) and the 
EPA Study (Ramboll 2021a) are discussed in the residual impact assessment 
section below.   

2.1.3 Proposal context – existing environment 

Rock art 

Murujuga supports more than one million petroglyphs in an area of more than 
37,000 ha, representing one of the most dense and diverse collections of 
petroglyphs in the world. Rock art has significant cultural and spiritual value to 
Aboriginal people, and significant state, national, and international heritage value. 
Murujuga has been listed on Australia’s National Heritage List under the Dampier 
Archipelago (including Burrup Peninsula) by the Australian Government since 20073. 
On 23 January 2020, the Murujuga Cultural Landscape was added to the Australia’s 
World Heritage Tentative List by the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) World Heritage Centre.   

Human health and amenity 

The towns of Dampier and Karratha and the locations of Hearson Cove and Deep 
Gorge (Ngajarli) are sensitive receptor locations from a human health and amenity 
perspective due to their residential, recreational and cultural land use. The 
proposal’s proximity to these sensitive receptor locations may potentially impact 
ambient air quality at these locations.   

Murujuga airshed 

The Murujuga air shed encompasses the entire Burrup Peninsula and includes the 
population centres of Dampier and Karratha and surrounding areas. Other existing 
industrial facilities that currently release significant quantities of air emissions into the 
Murujuga airshed include the:  

• North West Shelf Project Karratha Gas Plant  

• Woodside Pluto LNG Plant  

• Yara Pilbara Fertilisers Pty Ltd Ammonia Plant  

• Yara Pilbara Nitrates Pty Ltd Technical Ammonium Nitrate Production Facility 

• Pilbara Iron Yurralyi Maya Power Station  

• Santos Devil Creek Power Station  

• ATCO Karratha Power Station  

 
3 Commonwealth of Australia (2007). Gazette Special No. S127, Tuesday, 3 July 2007.  
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• EDL West Kimberley Power Plant (Maitland LNG Plant).   
 
In addition to the above, shipping operations mainly associated with the loading of 
iron ore and LNG at Dampier Port also release emissions into the Murujuga airshed.   
 
Currently, the most significant sources of air emissions within the Murujuga airshed 
are the Karratha Gas Plant and the Pluto LNG Plant.   

2.1.4 Potential impacts from proposal activities 
The proposal has the potential to impact on air quality through the generation of air 
emissions from gas turbine generators, a fired heater, urea absorber vents, and the 
urea granulators. Air emissions from the proposal include NOX, NH3, particulates 
(urea dust as PM10), carbon monoxide (CO), SO2, VOCs, formaldehyde (CH2O), and 
methanol (CH3OH).   

2.1.5 Consultation 
Consultation on the proposal raised public concerns about the potential impacts of 
air emissions on rock art and human health from the proposal when considered both 
in isolation and cumulatively with other existing industrial emission sources within the 
Murujuga airshed. 

2.1.6 Impact minimisation measures (including regulation by other 
decision-making authorities) 

The proponent has designed the proposal to reduce air emissions by using the 
following measures within the plant:  

• Ammonia production plant: This plant will use SynCOR AmmoniaTM 
technology which is a proprietary process that requires a substantially smaller 
fired heater in comparison to other available technology and eliminates the need 
for a steam boiler and steam power generation, reducing NOX emissions per 
tonne of ammonia and urea produced.   
 
The fired heater that will be used in the autothermal reforming process to 
produce NH3 will achieve a NOX stack emission concentration of 134 mg/Nm3. 
The European Fertilizer Manufacturers Association (EFMA) Best Available 
Techniques for Pollution Prevention and Control in the European Fertilizer 
Industry Booklet No. 1 of 8 – Production of Ammonia (EFMA 2000a) indicates 
that new ammonia plants can achieve a NOX stack emission concentration of 
150 mg/Nm3.   

• Urea production technology: The plant will use technology supplied by 
Stamicarbon which reduces NH3 and particulate emissions in comparison to 
other currently available urea production technologies.   
 
Acidic scrubbing will be used to limit the NH3 stack emissions concentration from 
the urea granulators to 20 mg/Nm3 (with a design target of 15 mg/Nm3). The 
European Commission Reference Document on Best Available Techniques for 
the Manufacture of Large Volume Inorganic Chemicals – Ammonia, Acids and 
Fertilisers (European Commission 2007) indicates that best practice is to reduce 
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the NH3 stack emission concentration from granulators to between 5 - 35 
mg/Nm3.   
 
The expected NH3 emission intensity for the urea absorber vents is 0.05 kg of 
NH3 / tonne of urea. The European Fertilizer Manufacturers Association (EFMA) 
Best Available Techniques for Pollution Prevention and Control in the European 
Fertilizer Industry Booklet No. 5 of 8 – Production of Urea and Urea Ammonium 
Nitrate (EFMA 2000b) indicates that new urea plants can achieve a NH3 
emission intensity of 0.06 kg of NH3 / tonne of urea from vents.   
 
A wet scrubber will be used to limit the PM10 (i.e. urea dust) stack emission 
concentration from the granulators to 25 mg/Nm3 (with a design target of 
20 mg/Nm3). The (European Commission 2007) reference document indicates 
that best practice is to reduce particulate (dust) emissions from granulators to 
between 15 - 55 mg/Nm3.   
 

• Power generation: The plant will use a combined cycle gas turbine (CCGT) 
power plant burning natural gas with a low sulfur content which will result in 
lower NOX emissions and negligible SO2 emissions per megawatt (MW) of power 
generated when compared to other available fossil-fuel fired power generation 
technologies such as open cycle gas turbines (OCGT).   
 
The ERD (Cardno 2020) indicates that the dry low-NOX burners that will be fitted 
to the gas turbines in the CCGT power plant will achieve a NOX stack emission 
concentration of 32.3 mg/Nm3 under normal operating conditions. The European 
Commission Best Available Techniques (BAT) Reference Document for Large 
Combustion Plants Industrial Emissions Directive 2010/75/EU (Integrated 
Pollution Prevention and Control) [European Commission 2017] indicates that 
dry low-NOX burners are best available technology for minimising NOX emissions 
from gas turbines. It also indicates that the best practice NOX stack emission 
concentration for new CCGTs ranges between 15 - 40 mg/Nm3.   

 
The EPA notes that the peer review of the proposed air pollution control technology 
and ammonia and urea production technology for the Perdaman Urea Project 
(Ramboll 2021b) concluded that the design of the plant generally aligns with the 
expectations of best available technology (BAT) and represents suitable technology 
for the production of urea.   
 
The proponent also proposes to manage air emissions by implementing the 
Perdaman Urea Project Environmental Management Plan Air Quality (Final Version 
PCF 2, 25 March 2021) (AQMP). This proposes to minimise impacts to air quality by:  

• preparing and implementing an Emissions Verification Plan which covers:  
- verification of air pollution control equipment and its performance against 

approved standards  
- verification that point source emissions are consistent with, or better than, 

estimates used as the basis for the air quality modelling assessment  

• incorporating air pollution control equipment, including, but not limited to the 
technology described above  
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• establishing management targets for the performance of the air pollution control 
equipment which are consistent with the relevant equipment vendor 
specifications  

• confirming the performance of the air pollution control equipment via stack 
emissions testing and monitoring of other process indicators  

• implementing an ambient air quality monitoring program to establish baseline 
conditions for NH3 and urea deposition  

• verifying the air quality impacts of the proposal that were predicted in the air 
quality modelling assessment by comparing them against the results obtained 
from regional ambient air quality monitoring.   

 
The EPA notes that there is a requirement for air emissions from the proposal to be 
regulated by the DWER under Part V of the EP Act. If conditions are established with 
respect to air emissions under Part IV of the EP Act, the Part V regulation must not 
be inconsistent with the Part IV conditions. The EPA would expect Part V conditions 
to include stack emission limits that are:  

• commensurate with the use of contemporary best practice air pollution control 
technology within the proposed facility  

• consistent with the recommendations and air quality standards derived from the 
MRAS studies to protect rock art.   

 
As part of the Aboriginal Heritage Management Plan, Perdaman Urea Project Burrup 
Peninsula, Western Australia (Version PCF 2, 26 March 2021), the proponent has 
also committed to:  

• contributing to the development of an Environmental Quality Management 
Framework as detailed in the MRAS  

• undertaking ongoing assessment of airborne pollutants to monitor their impact 
on the petroglyphs located on Murujuga and report on these results in harmony 
with the objectives of the MRAS.   

2.1.7 Assessment of impacts of the proposal on human health and amenity 
Environmental value: The EPA considers that the key environmental values likely to 
be impacted by the proposal are human health and amenity and rock art.   
 
This section deals with potential impacts of air quality on human health and amenity. 
Potential impacts of air quality on rock art are considered in section 2.1.10 below.   
 
Potential impacts of air quality on flora and vegetation are considered in section 2.3 
of this report.   
 
The EPA has considered the residual impacts of the proposal’s air emissions 
(Cardno 2020 and Ramboll 2021a), on their own and in a cumulative context, on 
human health and amenity at the following sensitive receptor locations: Dampier, 
Karratha, Hearson Cove, and Deep Gorge (Ngajarli). The EPA has reviewed the 
eight scenarios that were included in the proponent’s air quality modelling (Cardno 
2020) and has identified three relevant scenarios for its assessment. These included:  
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• “baseline conditions” scenario which includes all existing industrial and 
background emissions on the Burrup Peninsula  

• “standard operating conditions” scenario adds the proposal’s air emissions under 
standard operating conditions to the air emissions from the baseline conditions 
scenario  

• a potential future “worst case” modelling scenario which includes continuation of 
all existing industrial and background emissions (noting some are not currently 
approved to continue for the life of the proposal), the proposal’s air emissions 
under standard operating conditions, and emissions from a future methanol 
plant.   

 
The “standard operating conditions” scenario enabled the EPA to determine the 
residual impacts of the proposal’s air emissions by calculating the incremental 
change to the predicted GLCs from those predicted for the baseline conditions 
scenario.   
 
The “worst case” enabled the EPA to consider the combined effect of existing 
industry, the proposal, and a future proposed methanol plant on air quality at the 
sensitive receptor locations. The EPA notes that this scenario did not include future 
proposed reductions in some air emissions from LNG facilities on the Burrup 
Peninsula.   
 
Residual NO2 emissions at sensitive receptors 

The residual impacts from the proposal’s NO2 emissions at sensitive receptors 
[including Dampier, Karratha, Hearson Cove, and Deep Gorge (Ngajarli)] are 
predicted to remain well below the current respective applicable NEPM standards for 
human health and amenity which came into force on 18 May 2021 (NEPC 2021). 
Table 1 below indicates that under “standard operating conditions”, the proposal is 
predicted to:  

• increase the maximum 1-hour average NO2 GLCs by between zero and 0.8 parts 
per billion (ppb) to total levels of between 24.8 and 37 ppb which are below the 
NEPM standard of 80 ppb  

• increase the annual average NO2 GLCs by between zero and 0.4 ppb to levels of 
between 0.9 and 4 ppb which are also below the NEPM standard of 15 ppb 
(Cardno 2020).   

 
The EPA notes that in the “worst case” cumulative impact scenario, future industrial 
air emissions are predicted to:  

• increase the maximum 1-hour average NO2 GLCs by between 0.7 and 2.8 ppb 
to total levels of between 25.8 and 37.7 ppb which are below the NEPM standard 
of 80 ppb  

• increase the annual average NO2 GLCs by between 0.1 and 0.4 ppb to levels of 
between 1.0 and 4.4 ppb which are also below the NEPM standard of 15 ppb 
(Cardno 2020).   
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Table 1: Air quality impact overview for sensitive receptor locations 
Air pollutant  Assessment 

parameter for 
applicable air 
quality standards 

Applicable air 
quality 
standards 

Predicted GLCs for baseline conditions1 Predicted cumulative GLCs with the proposed plant at 
standard operating conditions and the incremental change 
to predicted GLCs from baseline conditions (in brackets)1 

Dampier Karratha Deep Gorge 
(Ngajarli) 

Hearson 
Cove 

Dampier Karratha Deep Gorge 
(Ngajarli) 

Hearson 
Cove 

NO2  Max 1-hour 80 ppb 24.8  24.8 36.6 33.4 24.8 (0) 25.6 (0.8) 37 (0.4) 33.7 (0.4) 

Annual 15 ppb 1.7  0.9 3.1 3.6 1.7 (0) 0.9 (0) 3.4 (0.3) 4 (0.4) 

O3  Max 1-hour2 100 ppb 55.4  58.2 55 56.1 55.4 (0) 58.6 (0.4) 55.3 (0.3) 56.3 (0.2) 

Max 4-hour2 80 ppb 52.6 56.6 49.7 51.4 52.7 (0.1) 56.9 (0.3) 49.1 (-0.6) 51.5 (0.1) 

Max 8-hour   
(Not modelled) 65 ppb – – – – – – – – 

SO2 Max 1-hour 100 ppb 13.2 3.6 9.2 9.5 12.9 (-0.3) 3.6 (0) 9.2 (0) 9.6 (0.1) 

Max 24-hour 20 ppb 4.5 1.7 4 3.5 4.6 (0.1) 1.7 (0) 4 (0) 3.5 (0) 

Annual3  20 ppb 1.6 0.9 1.4 1.3 1.6 (0) 0.9 (0) 1.4 (0) 1.3 (0) 

PM10  Max 24-hour 50 μg/m3 34.5 34.1 34.4 34.3 34.6 (0.1) 34.4 (0.3) 39.2 (4.8) 39.6 (5.3) 

Annual 25 μg/m3 23.7  23.8  23.8 23.8 23.8 (0.1) 23.9 (0.1) 25.5 (1.7) 25.8 (2) 

PM2.5  Max 24-hour 25 μg/m3 15.3 14.5 14.9 15 15.5 (0.2) 14.7 (0.2) 16 (1.1) 15.9 (0.9) 

Annual 8 μg/m3 7.9 7.9 8 8 8.0 (0.1) 7.9 (0) 8.6 (0.6) 8.7 (0.7) 

NH3  Max 1-hour 330 μg/m3 0.7 0.9 1.1 0.9 17.4 (16.7) 9.1 (8.2) 34.2 (33.1) 35.2 (34.3) 
1 Data sourced from (Cardno 2020) 
2 Previous 1-hour and 4-hour average O3 standards prior to NEPM variation on 18 May 2021 
3 Previous annual average SO2 standard prior to NEPM variation on 18 May 2021 
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Residual NH3 emissions at sensitive receptors 

The residual impacts from the proposal’s predicted NH3 emissions at Dampier, 
Karratha, Hearson Cove, and Deep Gorge (Ngajarli) remain well below the maximum 
1-hour average NH3 criteria of 330 µg/m3 (NSW EPA 2016). For “standard operating 
conditions”, the proposal increases the predicted maximum 1-hour average NH3 
GLCs at Dampier, Karratha, Hearson Cove, and Deep Gorge (Ngajarli) by between 
8.2 and 34.3 µg/m3 to levels of between 9.1 and 35.2 µg/m3 which are below the 
applicable (NSW EPA 2016) criteria of 330 µg/m3 (See Table 1 above) (Cardno 
2020).   
 
The EPA notes that in the “worst case” cumulative impact scenario, future industrial 
air emissions are predicted to result in no increases to the maximum 1-hour average 
NH3 GLCs at Dampier, Karratha, Hearson Cove, and Deep Gorge (Ngajarli) which 
remain below the applicable (NSW EPA 2016) criteria of 330 µg/m3.   
 
Residual O3 emissions at sensitive receptors 

The residual impacts from the proposal’s predicted O3 emissions at Dampier, 
Karratha, Hearson Cove, and Deep Gorge (Ngajarli) remain below the respective 
NEPM standards (prior to 18 May 2021) in all of the modelled scenarios. Table 1 
above indicates that for “standard operating conditions” the proposal is predicted to:  

• increase the maximum 1-hour average O3 GLCs by between zero and 0.4 ppb to 
levels of between 44.3 and 58.6 ppb which are below the previous NEPM 
standard of 100 ppb  

• increase the 4-hour average O3 GLCs by between -0.6 and 0.3 ppb to levels of 
between 49.1 and 56.9 ppb which are below the previous NEPM standard of 
80 ppb (Cardno 2020).   

 
The EPA notes that in the “worst case” cumulative impact scenario, future industrial 
air emissions are predicted to:  

• increase the maximum 1-hour average O3 GLCs by between 0.8 and 2.6 ppb to 
levels of between 56.1 and 61.2 ppb which are below the previous NEPM 
standard of 100ppb  

• increase the 4-hour average O3 GLCs by between zero and 2.2 ppb to levels of 
between 49.1 and 59.1 ppb which are below the previous NEPM standard of 
80 ppb (Cardno 2020).   

 
The EPA notes that following the recent variation to the NEPM standards on 18 May 
2021, the applicable O3 criteria is now an 8-hour average GLC of 65 ppb. As the 
proponent’s air quality modelling was undertaken well before this date, it did not 
include predicted 8-hour average O3 GLCs. However, as the highest predicted “worst 
case” 4-hour average O3 GLC of 59.1 ppb is less than the current 8-hour average 
criteria of 65 ppb, the EPA considers that the proposal will comply with the current 
NEPM O3 standard.   
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Residual SO2 emissions at sensitive receptors 

The residual impacts from the proposal’s predicted SO2 emissions at Dampier, 
Karratha, Hearson Cove, and Deep Gorge (Ngajarli) remain well below the current 
respective applicable NEPM standards which came into force on 18 May 2021 in all 
modelled scenarios. Table 1 above indicates that for “standard operating conditions” 
the proposal is predicted to:  

• increase the maximum 1-hour average SO2 GLCs by between -0.3 and 0.4 ppb 
to levels of between 9.2 and 34.6 ppb which are below the current NEPM 
standard of 100 ppb  

• increase the maximum 24-hour average SO2 GLCs by between zero and 0.1 ppb 
to levels of between 1.7 and 4 ppb which are below the current NEPM standard 
of 20 ppb (Cardno 2020).   

 
The predicted residual impacts from the proposal’s SO2 emissions at sensitive 
receptor locations will also be below the proposed 2025 NEPM 1-hour average SO2 
standard of 75 ppb (NEPC 2019) (Cardno 2020).   
 
The EPA notes that in the “worst case” cumulative impact scenario, future industrial 
air emissions are predicted to have no impact on the maximum 1-hour, 24-hour, and 
annual average SO2 GLCs at sensitive receptor locations (Cardno 2020).   
 
Residual predicted PM10 and PM2.5 emissions at sensitive receptors 

At Dampier and Karratha, the residual impacts from the proposal’s predicted PM10 
and PM2.5 emissions are below or at (in one instance) the respective current 
applicable NEPM standards. Table 1 above indicates that for “standard operating 
conditions” the proposal is predicted to:  

• increase the maximum 24-hour average PM10 GLCs by 0.1 and 0.3 µg/m3 to 
levels of 34.6 and 34.4 µg/m3 which are below the NEPM standard of 50 µg/m3  

• increase the annual average PM10 GLCs by 0.1 µg/m3 to levels of 23.8 and 
23.9 µg/m3 which are below the NEPM standard of 25 µg/m3  

• increase the maximum 24-hour average PM2.5 GLCs by 0.2 µg/m3 to levels of 
15.5 and 14.7 µg/m3 which are below the NEPM standard of 25 µg/m3  

• increase the annual average PM2.5 GLCs by 0.1 and zero µg/m3 to levels of 8 
and 7.9 µg/m3 which are below the NEPM standard of 8 µg/m3 (Cardno 2020).   

 
Table 1 above indicates that the residual impacts from the proposal’s predicted PM10 
and PM2.5 emissions at Hearson Cove and Deep Gorge (Ngajarli) at “standard 
operating conditions” will:  

• increase the maximum 24-hour average PM10 GLCs by 5.3 and 4.8 µg/m3 to 
levels of 39.6 and 34.6 µg/m3 which are below the NEPM standard of 50 µg/m3  

• increase the annual average PM10 GLCs by 2 and 1.7 µg/m3 to levels of 25.8 and 
25.5 µg/m3 which are below NEPM standard of 50 µg/m3  

• increase the maximum 24-hour average PM2.5 GLCs by 0.9 and 1.1 µg/m3 to 
levels of 15.9 and 16 µg/m3 which is below NEPM standard of 25 µg/m3  
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• increase the annual average PM2.5 by 0.7 and 0.6 µg/m3 to levels of 8.7 and 
8.6 µg/m3 which will reach and slightly exceed NEPM standard of 8 
µg/m3(Cardno 2020).   

 
The EPA advises that the predicted annual average PM2.5 GLCs at Dampier, 
Karratha, Hearson Cove, and Deep Gorge (Ngajarli) will exceed the future proposed 
NEPM standard of 7 µg/m3 in 2025 (NEPC 2019). This is primarily due to high 
background dust levels from natural sources (Ramboll 2021a). The predicted 
additional contribution to annual average PM2.5 GLCs from the proposal at the 
above-mentioned sensitive receptor locations is between zero and 10% of the 
proposed 2025 NEPM standard.   
 
In the “worst case” cumulative impact modelling scenario, the EPA notes that at 
Dampier and Karratha, future industrial air emissions are predicted to:  

• increase the maximum 24-hour average PM10 GLCs by 0.1 and zero µg/m3 to 
levels of 34.7 and 34.4 µg/m3 which are below the NEPM standard of 50 µg/m3  

• result in no increase in the annual average PM10 GLCs  

• increase the maximum 24-hour average PM2.5 GLCs by zero and 0.1 µg/m3 to 
levels of 15.5 and 14.8 µg/m3 which are below the NEPM standard of 25 µg/m3  

• result in no increase in the annual average PM2.5 GLCs (Cardno 2020).   
 
In the “worst case” modelling scenario, the EPA notes that at Hearson Cove and 
Deep Gorge (Ngajarli), future industrial air emissions at “standard operating 
conditions” are predicted to:  

• increase the maximum 24-hour average PM10 GLCs by zero and 0.1 µg/m3 to 
levels of 39.6 and 39.3 µg/m3 which are below the NEPM standard of 50 µg/m3 

• increase the annual average PM10 by zero and 0.1 µg/m3 to levels of 25.8 and 
25.6 µg/m which will slightly exceed NEPM standard of 25 µg/m3  

• increase the maximum 24-hour average PM2.5 by 0.1 and 0.1 µg/m3 to levels of 
16 and 16.1 µg/m3 to be below NEPM standard of 25 µg/m3  

• result in no increase in the annual average PM2.5 GLCs which reach and slightly 
exceed the NEPM standard of 8 µg/m3 (Cardno 2020).   

 
The EPA advises that the predicted annual average PM2.5 GLCs at Dampier, 
Karratha, Hearson Cove, and Deep Gorge (Ngajarli) under the “worst case” scenario 
will exceed the future proposed NEPM standard of 7 µg/m3 in 2025 (NEPC 2019) 
mainly due to high background dust levels from natural sources (Ramboll 2021a).   
 
EPA Study of the Cumulative Impacts of Air Emissions in the Murujuga Airshed 

A comparison of the proponent’s air emission predictions in the ERD (Cardno 2020) 
against the predictions in the EPA Study (Ramboll 2021a) demonstrates that the air 
emission predictions are generally consistent. In both cases, the predicted 
cumulative GLCs for NO2, NH3, O3, and SO2 at nearby sensitive receptor locations 
comply with the applicable ambient air quality standards.   
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The predicted GLCs for PM10 and PM2.5 particulates either reach or slightly exceed 
the relevant NEPM standards. The EPA Study (Ramboll 2021a) determined that 
natural background dust sources were the main contributors to these exceedances 
rather than industry.   
 
The EPA Study (Ramboll 2021a) determined that the predicted NO2 and SO2 GLCs 
could decrease significantly in the future. This decrease is attributed to the proposed, 
and yet to be approved upgrades to the gas turbine power generation facilities within 
the Karratha Gas Plant and due to the expected use of low sulfur fuel in marine 
vessels.   

2.1.8 Summary of assessment of impacts of the proposal on human health 
and amenity 

The EPA has assessed the residual impact to human health and amenity from the 
proposal’s NO2, SO2, NH3, O3, PM10 and PM2.5 emissions at sensitive receptors both 
in isolation and in a cumulative context with other existing and future emission 
sources. Predicted GLCs at Dampier, Karratha, Hearson Cove, and Deep Gorge 
(Ngajarli) remain below applicable criteria for current and future proposed standards 
at “standard operating conditions” and “worst case” cumulative impact scenarios, 
with the exception of annual PM10 and PM2.5 GLCs at Hearson Cove and Deep 
Gorge (Ngajarli), which slightly exceed the applicable criteria due to high levels of 
natural background dust. The impact of the proposal is not likely to be inconsistent 
with the EPA’s objective for air quality.   

2.1.9 Assessment of impacts of the proposal on rock art 
The EPA advises that there are significant environmental values associated with rock 
art within Murujuga (see context sections above). The EPA considers there may be a 
threat of serious or irreversible damage to that rock art from industrial air emissions 
(in particular urea particulates and NH3 from the proposal) accelerating the natural 
weathering. Furthermore, the EPA acknowledges that there is contested science and 
a lack of consensus on the science about whether such emissions are adversely 
affecting rock art within Murujuga.   
 
The EPA are aware of numerous independent scientific studies and monitoring of the 
potential cumulative impact of industrial air emissions on the rock art that have been 
undertaken since 2004. The conclusions of some of these studies and monitoring are 
contested as shown in the Senate Environmental and Communication References 
Committee Report on the Protection of Aboriginal rock art of the Burrup Peninsula 
(Commonwealth of Australia 2018), the Burrup Peninsula Aboriginal Petroglyphs: 
Colour Change & Spectral Minerology 2006-2016 (Duffy et al 2017) and the 
Summary of scientific studies and monitoring programs commissioned and overseen 
by the Burrup  Rock Art Monitoring Management Committee and the Burrup Rock Art 
Technical Working Group (DWER 2021).   
 
Recent independent reviews commissioned by the Department of Water and 
Environmental Regulation (DWER) have identified a number of improvements that 
could be made to provide robust, replicable and reliable results about the impact of 
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emissions on the rock art in which stakeholders and the public can have confidence 
(DWER 2019).   
 
To address the contested and uncertain science the DWER is currently implementing 
the Murujuga Rock Art Strategy (MRAS) which was released by the Government of 
Western Australia in February 2019. The purpose of the MRAS (DWER 2019) is to 
protect the rock art on Murujuga from the potential impacts of anthropogenic 
emissions and establishes the framework for long-term monitoring and analysis of 
changes to the rock art to determine whether the rock art is subject to accelerated 
change. The framework provides a risk-based and adaptive approach for the 
management of impacts to the rock art, and initial data and interim findings from the 
MRAS are anticipated during 2024. 
 
The scope of the MRAS (DWER 2019) is to:  

• establish an Environmental Quality Management Framework, including the 
derivation and implementation of environmental quality criteria (scientifically 
based limits of ‘acceptable’ change  

• develop and implement a robust program of monitoring and analysis to 
determine whether change is occurring to the rock art within Murujuga and 
commission scientific studies to support the implementation of the monitoring 
and analysis program and management  

• establish governance arrangements to ensure that:  
- monitoring, analysis and reporting are undertaken in such a way as to 

provide confidence to the traditional owners, the community, industry, 
scientists and other stakeholders about the integrity, robustness, 
repeatability and reliability of the monitoring data and results  

- government is provided with accurate and appropriate recommendations 
regarding the protection of the rock art.   

 
Five-yearly reviews of the MRAS, or earlier as determined by the Minister for 
Environment, are aimed at ensuring that the MRAS remains relevant, supports 
appropriate governance procedures, and reflects the best available scientific 
knowledge and management practices applicable to protecting the rock art within 
Murujuga (DWER 2019).   
 
The MRAS (DWER 2019) includes the Murujuga Rock Art Monitoring Program 
(MRAMP) which will monitor, evaluate, and report on changes and trends in the 
integrity of the rock art, specifically to determine whether anthropogenic emissions 
are accelerating the natural weathering, alteration, or degradation of the rock art.   
 
The EPA expects that the results obtained from the MRAMP will enable the level of 
risk of degradation of the rock art from cumulative air emissions from industrial 
activities to be determined. The EPA also expects that data contributing to interim 
and final results of the MRAMP, anticipated by mid-2023 and prior to the 
commencement of the proposal operations, will facilitate the development of air 
quality standards. The air quality standards will include environmental quality 
objectives and environmental quality standards for the purpose of avoiding the 
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cumulative risks of adverse impact of the rock art within the Murujuga Cultural 
Landscape.   
 
In regard to urea particulates and NH3 emissions from the proposal, the EPA notes 
that these will be a substantial contribution to the existing cumulative emissions 
profile. The EPA considers that there is lack of full scientific consensus about 
whether these particular emissions will adversely affect rock art within Murujuga by 
accelerating the natural weathering of the rock art. The proponent has stated that the 
prime cause of adverse impacts on rock art is likely acid forming emissions and 
nitrate enhanced microbial activity (Cardno 2021a). Given that urea particulates and 
NH3 emissions are alkaline, not nitrates, and decompose relatively rapidly, the 
proponent predicted that urea particulates and NH3 emissions are not expected to 
contribute to cumulative impacts on rock art. The EPA notes that this is contested 
and therefore considers that there is lack of full scientific consensus about the impact 
that the proposal emissions of urea particulates and NH3 will have on the Murujuga 
Cultural Landscape.   
 
In respect of the proposal’s relatively small incremental increase to other baseline air 
emissions in the Murujuga airshed (that is, emissions other than urea particulates 
and NH3), the EPA has primarily considered the residual risk to air quality impacts on 
rock art in a cumulative context (but has also considered risks from the proposal in 
isolation).   
 
Given the lack of full scientific consensus about whether proposal specific, and 
cumulative industrial air emissions in the Murujuga airshed are adversely affecting 
rock art within Murujuga by accelerating the natural weathering of the rock art, and 
noting there may be a threat of serious or irreversible damage if the proposal is 
implemented, the EPA has given specific consideration to the matters in the 
precautionary principle and the principle of intergenerational equity.   
 
Consistent with the precautionary principle, the EPA has adopted an overall cautious 
approach and has carefully evaluated options to avoid serious or irreversible impact 
to the rock art, including whether air emission minimisation measures proposed by 
the proponent are sufficient to meet the EPA’s objectives, whether there are 
additional practicable measures that can be recommended so that the proposal 
avoids degradation of the rock art, or whether it should recommend that the proposal 
not be implemented.   
 
Consistent with the principle of intergenerational equity, the EPA has also considered 
whether there are practicable measures that can be recommended to ensure that the 
health and diversity of the environmental values associated with the rock art can be 
maintained for the benefit of future generations.  The EPA advises that it is unlikely 
that the rock art, if impacted, could be rehabilitated, and so maintenance of the rock 
art for future generations requires consideration of cautious and preventative 
measures. 
 
The EPA is satisfied that the proponent has taken practicable measures to minimise 
risk to rock art from air emissions by the adoption of current best practice pollution 
control technologies (see section 2.1.6 above), and notes that this has been 
confirmed by a peer review (Ramboll 2021b).   
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However, given the significant environmental values associated with the rock art, the 
EPA is not satisfied the proponent’s measures, even if coupled with other 
minimisation measures, will ensure the proposal is implemented in a way which will 
be sufficiently consistent with the EPA’s environmental objectives for air quality and 
social surroundings. This is particularly the case for the proposal’s expected 
emissions of urea particulates and NH3.   
 
The EPA has therefore considered whether it should recommend that the proposal 
not be implemented, or whether measures which are additional to those proposed by 
the proponent can be recommended to sufficiently reduce the potential for 
inconsistency with the EPA’s environmental objectives for air quality and social 
surroundings.   
 
The EPA has considered the following additional measures:  

• Requiring the proponent to achieve an outcome to ensure that no air emissions 
from the proposal have an adverse impact accelerating the weathering of rock art 
within Murujuga beyond natural rates..  

• Requiring the proponent to specify monitoring trigger criteria and threshold 
criteria to ensure that this outcome is achieved.  

• The EPA notes that the proponent has already committed to undertake 
monitoring during construction and before commissioning to establish a robust 
baseline against which to compare its contribution to the regional airshed, and 
impacts from its contribution which may impact rock art (ERD section 4.8.5.2).  

• Contingency measures could be required to be developed and implemented to 
ensure the outcome is met if the monitoring trigger criteria and threshold criteria 
are exceeded. These measures could include implementation of additional best 
practice pollution control technologies available before operations commence, or 
changes to operations, or reductions in air emissions.  

• Requiring the proponent to achieve compliance with any detailed air quality 
standards to ensure that there are no adverse impacts accelerating the 
weathering of rock art within Murujuga beyond natural rates. The EPA expects 
that this will include environmental quality objectives and environmental quality 
standards derived from the results of the MRAMP.   

• Requiring the proponent’s AQMP to be reviewed as proximate as practicable 
prior to commencement of operations - when relevant interim results of the 
MRAMP which will, or will inform air quality standards (including environmental 
quality objectives and environmental quality standards) to deal with cumulative 
impacts, are expected to be known. The AQMP review prior to the 
commencement of operations should also be required to review whether 
technology remains current best practice, and incorporate updated best practice 
management and mitigation measures to ensure that there are no adverse 
impacts accelerating the weathering of rock art within Murujuga beyond natural 
rates.  

• Requiring the proponent to review the AQMP within six months of a notification of 
when any air quality standards are amended in the future.   
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• In addition to the above, requiring air emissions from the proposal to be 
progressively minimised through the adoption of advances in air pollution control 
technology and process management to seek to maintain regional air quality in 
accordance with the National Environment Protection (Ambient Air Quality) 
Measure. Progressive minimisation should require a trajectory to be established 
in the AQMP which would be reviewed during the five yearly reviews of the 
proponent’s AQMP.   

• Requiring that the Murujuga Aboriginal Corporation be consulted by the 
proponent when it submits and reviews the AQMP.  
 

The EPA is satisfied that these additional measures, if implemented, would mean 
that the proposal is not likely to be inconsistent with the EPA’s objectives and 
consideration of these measures is consistent with consideration of the matters in the 
precautionary principle and the principle of intergenerational equity.  
 
The EPA believes that recommending that the proposal be implemented with 
conditions which reflect the above measures would be a reasonably proportionate 
response in order to prevent degradation of the rock art and not go beyond what is 
appropriate and necessary to achieve likely consistency with the EPA’s objectives.   
 
The EPA is not satisfied that the proposal could be implemented in a way which was 
likely to be consistent with its objectives without these recommended conditions. 
Without these recommended conditions, the EPA would recommend the proposal not 
be implemented.   

2.1.10 Summary of assessment of impacts of the proposal on rock art 
The EPA acknowledges the lack of full scientific consensus to potential residual 
impacts on the significant environmental values associated with the rock art and as a 
result, has given consideration to the matters in the precautionary principle and the 
principle of intergenerational equity when assessing consistency of the proposal with 
its objectives. The EPA has assessed that with proposal specific outcomes based 
regulation, MRAMP derived environmental quality objectives and the environmental 
quality standards for cumulative impact regulation, and other recommended 
conditions, the proposal may be implemented in a way which is not likely to be 
inconsistent with the EPA’s objectives.   

2.1.11 Summary of key factor assessment and recommended conditions 
The EPA has considered whether the residual impacts are consistent with the EP Act 
principles (see above and also Appendix 4), and the EPA factor objectives to 
maintain air quality and minimise emissions so that environmental values are 
protected and to protect social surroundings from significant harm.   
 
In doing so, the EPA has also considered whether reasonable conditions could be 
imposed to prevent inconsistency with the EPA’s factor objective.   
 
The EPA has also considered its conclusions in relation to other recent assessments 
(e.g. EPA Report 1648 and EPA Report 1687).   
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The EPA summary assessment findings are presented in Table 2.   
 
Table 2: Summary of air quality factor assessment findings, conditions and 
DMA regulation of air emissions 
No Residual impact to 

environmental 
values 

Assessment finding Recommended 
conditions, and DMA 
regulation 

1. The proposal residual 
impact (on its own and 
cumulatively) on 
human health and 
amenity from NO2, 
SO2, NH3, O3, and 
PM10 and PM2.5 
emissions is low at 
Dampier, Karratha, 
Hearson Cove and 
Deep Gorge (Ngajarli) 
with the emissions 
remaining below 
criteria.   
 
The exception to this is 
the levels of annual 
PM10 and PM2.5 at 
Hearson Cove and 
Deep Gorge (Ngajarli) 
which are expected to 
slightly exceed 
relevant annual criteria 
due to high levels of 
natural background 
dust.   

The predicted residual impacts of the 
proposal on human health and amenity 
are not significant considered in the 
context of background air quality and 
air quality standards for NO2, SO2, NH3 
and O3. The proposal’s predicted 
contribution to PM10 and PM2.5 is not 
considered to be significant in the 
context of the high levels of natural 
background dust.   
 
The residual impacts on human health 
and amenity are expected to be likely 
to be consistent with the EPA’s 
objective for air quality and social 
surroundings if the proponent is 
required to maintain regional air quality 
in accordance with NEPM standards, 
and to implement an AQMP including 
the progressive reduction of air 
emissions.   
 
Air emissions will also be regulated 
under Part V of the EP Act to achieve 
the environmental outcomes and 
objectives established by any 
conditions under Part IV of the EP Act.   

Conditions 2-1 to 2-9 
provides for air quality 
regulation including:  

• Seek to maintain 
regional air quality in 
accordance with 
NEPM air quality 
standards by the 
minimisation of air 
emissions from the 
proposal 

• in addition, objectives 
to minimise emissions 

• requirement to 
implement an Air 
Quality Management 
Plan, which is 
reviewed every 5 
years to ensure 
continuous 
improvement and 
reduction in emissions 
in consultation with 
MAC  

• monitoring, 
contingency 
measures and 
reporting.   

 
Regulated by the DWER 
via licence under Part V 
of the EP Act.   
Requirement to submit 
the AQMP to DAWE to 
support regulation under 
the EPBC Act. 

2. There is a lack of 
consensus on the  
science about the 
impacts of cumulative 
industrial emissions on 
the significant 
environmental values 
associated with the 
rock art in Murujuga.   
 
The proposal is likely 
to result in a relatively 

There may be a threat of serious and 
irreversible impact on environmental 
values associated with the rock art 
from the proposal and other cumulative 
emission sources.   
 
The proponent has adopted best 
practice technology to minimise 
emissions to the environment.   
 
Specific regulation in addition to the 
minimisation measures adopted by the 

Conditions 2-1 to 2-9 
provides for air quality 
regulation including:  

• outcome to ensure 
that no air emissions 
from the proposal 
have an adverse 
impact accelerating 
the weathering of  
rock art within 
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No Residual impact to 
environmental 
values 

Assessment finding Recommended 
conditions, and DMA 
regulation 

small incremental 
increase to baseline 
air emissions in the 
Murujuga airshed, 
other than for urea 
particulates and NH3.   
 
There is lack of full 
scientific consensus of 
the potential impact of 
proposal emissions of 
urea particulates and 
NH3 on the significant 
environmental values 
associated with the 
rock art.   

proponent is needed to ensure the 
proposal not likely to be inconsistent 
with the EPA’s environmental objective 
for air quality and social surroundings.  
 
This regulation should include:  

- a requirement to comply with an 
outcome to ensure the continuation 
of the significant environmental 
values of the rock art, and threshold 
and trigger criteria with associated 
adaptive contingency measures to 
ensure this  

- contingency measures to include 
changes in operations and 
reductions in emissions 

- a review of the AQMP just prior to 
commencement of operations to 
ensure best practise at that time  

- requirement for interim and final 
results of the MRAMP to be 
complied with and incorporated into 
the AQMP  

- a requirement for the proponent to 
comply with any future air quality 
criteria material changes  

- a requirement for the AQMP to 
include progressive minimisation of 
air emissions (in addition to 
compliance with outcomes) 

- a requirement for the AQMP to be 
reviewed every 5 years to ensure 
continuous improvement.   

Murujuga beyond 
natural rates. 

• in addition, objectives 
to minimise emissions  

• requirement to 
achieve air quality 
objectives and criteria  
(including standards 
derived from the 
results of the 
Murujuga Rock Art 
Monitoring Program) 
and any amendments 
to those standards, 
which are the subject 
of a notification to the 
proponent by the 
Minister  

• requirement to 
implement an Air 
Quality Management 
Plan, with 5 yearly 
reviews required to 
implement continuous 
improvement  

• adaptive monitoring, 
contingency 
measures and report  

• requiring the 
Murujuga Aboriginal 
Corporation be 
consulted by the 
proponent when it 
submits and reviews 
the Air Quality 
Management Plan  

 
Regulated by the DWER 
via licence under Part V 
of the EP Act.   
 
Requirement to submit 
the AQMP to DAWE to 
support regulation under 
the EPBC Act. 
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2.2 Greenhouse gas emissions 

2.2.1 Environmental objective 
The EPA’s environmental objective for greenhouse gas (GHG) emissions is to 
reduce net greenhouse gas emissions in order to minimise the risk of environmental 
harm associated with climate change.   

2.2.2 Proposal elements with potential impacts 
The sources of GHG emissions from the proposal are outlined below (Cardno 2020):  

• the gas reforming process is estimated to produce about 1.72 million tonnes per 
annum (Mtpa) of CO2-e  

• stationary energy sources are estimated to generate about 0.43 Mtpa of CO2-e  

• the urea production process will consume (i.e. remove) about 1.5 Mtpa of CO2-e 
of the above total quantity of 2.15 Mtpa of CO2-e.   

 
The Environmental Factor Guideline – Greenhouse Gas Emissions (EPA 2020b) 
(GHG Guideline) provides that, generally, GHG emissions from a proposal will be 
assessed where they exceed 100,000 tonnes of Scope 1 GHG emissions each year 
measured in CO2-e. This is currently the same as the threshold criteria for 
designation of a large facility under the Australian Government’s Safeguard 
Mechanism.   
 
The proposal will produce a net quantity of approximately 0.65 Mtpa of Scope 1 GHG 
emissions (Cardno 2021a).   
 
The Scope 2 GHG emissions associated with the proposal are considered to be 
negligible as the vast majority of the power and energy requirements and their 
resulting GHG emissions will be generated on-site (Cardno 2020). This is generally 
consistent with the proponent’s view that the proposal does not have any Scope 2 
GHG emissions.   
 
The proponent estimates (Cardno 2021a) that the proposal’s Scope 3 GHG 
emissions from the three largest sources of these emissions, will be approximately 
1.83 Mtpa of CO2-e based on currently available and quantifiable information. The 
EPA acknowledges that Scope 3 GHG emissions at this stage of the proposal’s 
development remain high level estimates. The EPA also notes that the proponent 
commits to the screening and estimation of all categories of Scope 3 GHG emissions 
in its inventory prior to commissioning. Further, following the commencement of 
operations, the proponent commits to reviewing and updating the Scope 3 GHG 
inventory in consultation with the Murujuga Aboriginal Corporation as part of its first 
annual operation report.   
 
Total Scope 1 GHG emissions over the life of the proposal (with no mitigation) are 
expected to be 52 Mt of CO2-e (Cardno 2021a). 
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2.2.3 Consultation 
Consultation on the proposal raised public concerns about the potential for GHG 
emissions from the proposal to contribute to global climate change, and the need for 
the proponent’s GHG emissions targets to align with current Government policy, and 
for the proponent to use of best available technology to reduce GHG emissions.   

2.2.4 Impact minimisation measures (including regulation by other decision-
making authorities) 

The proposal includes the following minimisation measures (Cardno 2020 and 
2021a):  

• reducing GHG emissions though the selection of efficient design and equipment 
technologies, such as:  
- using ammonia production technology which results in a substantially smaller 

fired heater being required compared to other technology, and eliminates the 
need for a steam boiler and steam power generation which results in lower 
GHG emissions per tonne of ammonia and urea produced than other 
available technology  

- using urea production technology which reduces process steam 
requirements and improves energy efficiency and results in less GHG 
emissions in comparison to other currently available urea production 
technologies  

- using a thermally efficient combined cycle gas turbine (CCGT) power plant to 
generate all on-site power  

- maximised waste heat steam recovery systems  
- using a hydraulic turbine to recover process energy in the Acid Gas 

Recovery Unit (AGRU)  
- collecting fuel gas containing streams and reusing them in the fired heater  
- high efficiency pumps  
- a low energy reverse osmosis desalination plant  

• the EPA has encouraged the proponent to revise and improve the Greenhouse 
Gas Management Plan originally submitted within the ERD (Cardno 2020) which 
is: Perdaman Urea Project Environmental Management Plan Air Quality and 
Greenhouse Gas Emissions. The proponent has now submitted the Perdaman 
Urea Project Environmental Management Plan Greenhouse Gas Emissions 
(Version PCF 2, 12 March 2021) (GHGMP) which the EPA has used as the basis 
for its assessment.   
 
The GHGMP (Cardno 2021a) includes:  
- a limit of 0.65 Mtpa of Scope1 GHG emissions from 2025 to 2029  
- a GHG reduction trajectory to achieve net-zero Scope 1 GHG emissions by 

2050 by reducing emissions by 20% (0.13 Mtpa) every 5 years from 2030 to 
2050  
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- a commitment to achieve specific GHG emissions reduction targets 
(measured at 5 yearly intervals) over the first 10 years of operation, and 
aspirational targets to meet the trajectory after that  

- continued evaluation of further opportunities to develop and implement 
practicable GHG emissions reduction, including a common-user regional 
carbon sequestration site and alternative renewable energy sources  

- conducting a study at 5 yearly intervals following the completion of 
commissioning of the proposal to identify potentially applicable technologies 
to reduce GHG emissions  

- developing and implementing GHG offsets to make-up any shortfall in 
achieving the net Scope 1 emission reduction targets  

- five-yearly publicly available performance and industry reviews to interrogate 
the GHG emissions intensity and performance of the proposal.   

 
With the proposed mitigation measures, the proponent estimates that lifetime (80 
years) Scope 1 GHG emissions would be reduced from 52 Mt of CO2-e to 9.75 Mt of 
CO2-e (Cardno 2021a).   
 
The EPA notes that the proponent intends to install a 3.5 MW solar generating 
system into the plant to feed into the CCGT power generation system to reduce GHG 
emissions (Cardno 2021a). The proponent currently expects that this system could 
reduce initial emissions from 0.65 Mtpa of Scope 1 GHG emissions to 0.64 Mtpa of 
Scope 1 GHG emissions.   
 
The EPA notes that the proponent will be subject to reporting requirements to the 
Clean Energy Regulator to comply with the National Greenhouse and Energy 
Reporting Act 2007 (NGER Act). The proponent will also be subject to the NGER 
Emissions Reduction Fund Safeguard which requires facilities whose net emissions 
exceed the safeguard threshold to keep emissions at or below baseline.   

2.2.5 Assessment of GHG emissions 
Environmental values: There is an established link between GHG emissions and the 
risk of climate change. The EPA recognises that climate change will impact on 
Western Australia’s environment and environmental values. The EPA therefore 
considers that GHG emissions are a key environmental factor in the assessment of 
the proposal.   
 
Total Scope 1 GHG emissions from the proposal would be 52 million tonnes of 
CO2-e under worst case scenarios with no additional mitigation. With mitigation, the 
proposal will result in greenhouse gas emissions estimated at 9.75 million tonnes 
CO2-e over the 80-year project lifetime (Cardno 2021a).   
 
The estimated annual GHG emissions from the proposal of 0.65 Mtpa of CO2-e with 
mitigation (Cardno 2020) for the first five years of operations would constitute 
approximately 0.7% of Western Australia's and 0.12% of Australia’s total reported 
GHG emissions for 2019 based on the National Greenhouse Accounts 2019 
(Commonwealth Department of Industry, Science, Energy and Resources 2021).   
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The objective of the EPA’s GHG Guideline is to reduce net greenhouse gas 
emissions in order to minimise the risk of environmental harm associated with 
climate change (EPA 2020b). The GHG Guideline recognises that WA’s GHG 
emissions are expected to continue to increase in the short to medium term.   
 
The EPA notes that the GHG Guideline does not mandate net zero emissions over 
the life of a proposal. Rather, its objective is reduction of emissions having regard to 
the United Nations Framework Convention on Climate Change (UNFCC) Paris 
Agreement and the Intergovernmental Panel on Climate Change’s (IPCC) 1.5 report 
which recommend achievement of net zero emissions by 2050. When assessing 
proposals where GHG emissions are a key environmental factor, the EPA therefore 
usually considers a proposal’s annual and total life-time contributions to GHG 
emissions, and also assesses the proponent’s contribution and trajectory towards net 
zero by 2050 goal.   
 
The intent of the EPA’s GHG Guideline is to inform the development and assessment 
of proposals, not determine the outcome of the EPA’s assessment. Consistent with 
this, the EPA assesses proposals where GHG emissions are a key environmental 
factor on a case-by-case basis.   
 
In relation to the proposal, the EPA has had particular regard to annual and total 
contributions to GHG emissions (see above), the emissions intensity of the 
proponent’s proposed production technology (including by considering industry 
benchmarking), whether the proponent has committed to achieving reduction targets 
over time along a linear trajectory (based on 5 yearly targets) to achieve net zero by 
2050, whether it has incorporated continual improvement, whether it has considered 
offsetting emissions, and whether it has committed to public reporting of progress to 
achieve emissions reduction targets.   
 
In its consideration the EPA has noted:  

• that the proposal’s estimated GHG emissions intensity for urea production of 
0.32 tonnes of CO2-e / tonne of urea (Cardno 2020) is lower than European urea 
production plants using modern technology which are reported to achieve a GHG 
emissions intensity for urea production of about 0.42 tonnes of CO2-e / tonne of 
urea (Kongshaug 2008), and also lower than the 0.67 tonnes of CO2-e / tonne of 
urea for the proposed Dampier Nitrogen Ammonia-Urea Plant  

• that the proposal is estimated to require 7.6% less energy than a typical urea 
plant and 27% less energy that the proposed Dampier Nitrogen Ammonia-Urea 
Plant given that its estimated energy efficiency for urea production of 19.4 GJLHV 
/ tonne of urea (Cardno 2020a), is less than the 21 GJLHV / tonne of urea for a 
typical urea plant (APPEA 2016), and the 26.6 GJLHV / tonne of urea for the 
proposed Dampier Nitrogen Ammonia-Urea Plant  

• the proposal’s energy efficiency for NH3 production of 26.7 GJLHV / tonne of NH3 
(Cardno 2020) is:  
- commensurate with the energy efficiency for NH3 production of the 10 best-

in-class NH3 plants benchmarked in 2012 which ranged between 25 - 30 GJ / 
tonne of NH3 (IFA 2014)  
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- consistent with the energy efficiency of 28 GJ / tonne of NH3 that the Unites 
States Environmental Protection Authority (US EPA 2017) reported can be 
achieved by plants using best available technology for NH3 production  

- better than that of the proposed Dampier Nitrogen Ammonia-Urea Plant 
(29.3 GJLHV / tonne of NH3), the Yara Pilbara Fertilisers Pty Ltd Ammonia 
Plant (29.7 - 29.9 GJLHV / tonne of NH3), and the Wesfarmers CSBP Ltd 
Kwinana Ammonia Project (33 - 35 GJ / tonne of NH3).   

• that the proposal’s CCGT power plant has an estimated net electrical efficiency 
of about 55% when measured at ISO standard reference conditions for gas 
turbines (15°C, relative humidity 60%, and ambient atmospheric pressure at sea 
level) which the (European Commission 2017) reference document indicates is 
consistent with best practice (i.e. best practice net electrical efficiency for CCGTs 
with a thermal heat input of 50 - 600 MWth is 53 - 58.5%)  

• that the peer review of the proposed ammonia and urea production technology 
for the Perdaman Urea Project (Ramboll 2021b) concluded that the design of the 
plant generally aligns with the expectations of best available technology (BAT) 
and represents suitable technology for the production of urea  

• the proponent’s commitment to an approximately linear trajectory (based on five 
yearly targets) of net zero greenhouse gas emissions by 2050, based on 
committed and aspirational targets, measured every 5 years from 2030 onwards  

• the adoption of a continuous improvement approach by the proponent to ensure 
that improvement opportunities are identified and implemented every 5 years  

• a commitment to purchase and surrender carbon offsets to ensure that 
five-yearly emissions targets are met  

• that the proponent has committed to required regulatory reporting, but no public 
reporting beyond this.   

 
The GHG Guideline acknowledges that GHG emissions from a cumulative range of 
sources may have an impact on WA’s environment, and provides that the GHG 
Guideline will be applied to ensure that proposals emitting significant volumes of 
GHG emissions (nominally greater than 100,000 tonnes CO2-e per year of Scope 1 
emissions) have specific consideration be given to them. The EPA’s consideration of 
the GHG Guideline in its assessment of this proposal therefore means that the 
impact of cumulative GHG emissions on WA’s environment has been taken into 
account for this proposal.   
 
The EPA is currently reviewing the GHG guidance, with revised guidance expected 
April 2022 after consultation with all stakeholders.  This will review whether the 
objective is still appropriate in light of rapidly evolving science and policy, such as the 
IPCC “The Physical Science Basis” report August 2021 which shows Southern 
Australia as already having observed change in hot extremes and agricultural and 
ecological drought, that  1.5 degrees of global warming is more likely than not to be 
exceeded in the near term (2021-2040) even under low and very low GHG emissions 
scenarios, and that global temperatures could decline back toward 1.5 degrees of 
global warming by the end of 2021 under a very low GHG emissions scenario (IPCC 
2021).  
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2.2.6 Consideration whether conditions can ensure likely residual impacts 
are consistent with EPA factor objective 

The EPA has considered whether the residual impacts are consistent with the EPA 
factor objective to reduce net greenhouse gas emissions in order to minimise the risk 
of environmental harm associated with climate change.   
 
In doing so, the EPA has also considered whether reasonable conditions could be 
imposed to prevent potential inconsistency with the EP Act principles the EPA’s 
factor objective.   
 
The EPA believes that it is reasonable to recommend a condition which requires the 
proposal to achieve GHG emissions limits along a linear trajectory (based on 5 yearly 
limits) to net zero by 2050. To provide certainty and transparency, the recommended 
condition is based on the proposal achieving (or exceeding) emission reduction 
limits, rather than the approach based on committed and aspirational targets as 
proposed in the GHGMP.   
 
The EPA also believes that it is reasonable to recommend that the proponent 
implements the GHGMP (Cardno 2021a), provided it is subject to the emission 
reduction limits, and also subject to continuous improvement by going through 
ongoing 5 yearly reviews. Conditions relating to reporting, audits, peer reviews, and 
summary plans and reports are also recommended to increase transparency and 
continuous improvement of the proposal’s GHG emissions and emissions intensity.   
 
The GHG conditions recommended by the EPA require achievement of specific 
greenhouse gas emission limits but are flexible enough to be able to ensure the 
GHGMP includes innovation and improvement in best practice technologies.   
 
The EPA notes that the science and policy of GHG emissions and climate change 
are rapidly evolving. The EPA advises that the GHG condition framework is expected 
to be able to be responsive to such evolution, particularly by enabling reviews of the 
GHGMP to reflect any significant changes (e.g. if there are material changes to 
relevant State, Commonwealth or international GHG science or policy). The EPA 
also notes that the Minister has the ability to direct the EPA to inquire into Ministerial 
Statement conditions (including GHG conditions) at any time.   
 
The EPA believes the GHG conditions it is recommending will be responsive enough 
to take account of changes in this evolving area as well as provide the flexibility to 
deliver innovation and improvement in best practice technologies. The conditions are 
also consistent with the GHG guideline which is based on a continuous improvement 
approach to emissions reduction.   

2.2.7 Summary of assessment and recommended conditions 

The EPA advises that, with the application of the recommended conditions, and the 
proponent’s adoption of efficient technology, continuous improvement, and 
commitment to delivering against (at worst) a linear trajectory of net zero greenhouse 
gas emissions by 2050, the proposal is generally consistent with the EPA’s GHG 
Guideline. 
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However, residual emissions remain estimated to add a potential 9.75 million tonnes 
of CO2-e over 80 years to WA emissions. Although this represents a significant 
reduction in the 52 million tonnes CO2-e tonnes which were estimated from the 
proposal without mitigation, whether this reduction is sufficient to minimise the risk to 
climate change impacts to WA’s environment depends on the state of cumulative 
emissions over time (such as whether any current emission sources discontinue). 
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments (e.g. EPA Report 1687 and EPA Report 1686).   
 
The EPA assessment findings are presented in Table 3.   
 
Table 3: Summary of assessment, recommended conditions and DMA 
regulation of greenhouse gas emissions 
No. Residual emissions Assessment finding Recommended conditions, 

and DMA regulation 
1. Scope 1 emissions are 

expected to commence at 
0.65 Mtpa of CO2-e 
(Cardno 2020) and 
reduce to net zero by 
2050. Emissions at 
commencement are 
estimated to constitute 
approximately 0.7% of 
Western Australia's and 
0.12% of Australia’s total 
reported GHG emissions.   
 
The proponent estimates 
(Cardno 2021a) that the 
proposal’s Scope 3 GHG 
emissions from the three 
largest sources of these 
emissions, will be 
approximately 1.83 Mtpa 
of CO2-e based on 
currently available and 
quantifiable information.   
 
GHG emissions contribute 
to climate change, which 
impacts on Western 
Australia’s environment.   

The proposal will result in 9.75 
Mt of Scope 1 CO2-e 
emissions over the 80 year life 
of the proposal.   
 
The following aspects of the 
proposal are generally 
consistent with the GHG 
Guideline: 
 
The proposal reduces Scope 1 
GHG emissions to net zero by 
2050, and a uniform stepped 
trajectory from commencement 
of operations to achieve this.   
 
A continuous improvement 
approach is applied to the 
GHGMP.   
 
Use of thermally efficient NH3 
and urea production 
technology and power 
generation technology 
minimises GHG emissions.   
 
Use of offsets in accordance 
with the mitigation hierarchy.   

Condition 3, which requires:  

• achievement of specific 
emissions limits.  
implementation and review 
of the GHGMP  

• GHG emissions reporting 

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the proponent 
when it submits and 
reviews the GHGMP.   

 
Complementary reporting 
requirements to the Clean 
Energy Regulator to comply 
with the National Greenhouse 
and Energy Reporting Act 
2007 (NGER Act).   
 
Complementary application of 
the NGER Emissions 
Reduction Fund Safeguard 
which requires facilities whose 
net emissions exceed the 
safeguard threshold to keep 
emissions at or below 
baseline.   
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2.3 Flora and vegetation 

2.3.1 Environmental objective 
The EPA’s environmental objective for flora and vegetation is to protect flora and 
vegetation so that biological diversity and ecological integrity are maintained.   

2.3.2 Investigations and surveys 
The desktop assessments and on-ground surveys informing the proposal 
assessment are included in Appendix B of the ERD (Cardno 2020).   
 
Two flora and vegetation surveys were undertaken for the proposal in different 
seasons. A pre-wet season survey was conducted in November 2018 and a post-wet 
season survey which was conducted in March 2019. The survey area covered Sites 
C and F, the area between the 2 sites, the site access easements, and the section of 
the proposed product conveyor route east of Burrup Road.   
 
The surveys were consistent with the Technical Guidance – Flora and Vegetation 
Surveys for Environmental Impact Assessment (EPA 2016b).   

2.3.3 Proposal context – existing environment 
The proposal is located on the Burrup Peninsula directly adjacent to the Murujuga 
National Park and within the Pilbara Interim Biogeographical Region (IBRA) and the 
Roebourne IBRA sub-region. The Burrup Peninsula lies within the Fortescue 
Botanical District, which is part of the biogeographical region known as the 
Eremaean Botanical Province.   
 
The Burrup Peninsula rock pool communities Priority Ecological Community (PEC) 
(Priority 1) and Burrup Peninsula rock pile community PEC (Priority 1) are located on 
the Burrup Peninsula (Cardno 2021a).   
 
No flora species listed as threatened under the Environmental Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) are known to occur on the Burrup 
Peninsula, or within 100 km of the study area for the proposal. No flora species listed 
as threatened under the Biodiversity Conservation Act 2016 (BC Act) have been 
recorded on the Burrup Peninsula. No Threatened Ecological Communities (TEC) 
listed under the EPBC Act or the BC Act are known to occur on the Burrup Peninsula 
(Cardno 2021a).   
 
The surveys recorded 2 flora species of conservation significance; Terminalia 
supranitifolia (Priority 3) and Rhynchosia bungarensis (Priority 4) within the study 
area and the development envelope.   
 
The surveys also recorded 23 locally significant vegetation communities within the 
development envelope. The proposal will directly disturb 21 of these communities 
during construction (Cardno 2021a).   
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The Burrup Peninsula rock pile community PEC (Priority 1) was recorded in 
numerous locations within the development envelope. Several of these sites are 
located within the disturbance footprint for the proposal (Cardno 2021a).   

2.3.4 Proposal elements with potential impacts 
The proposal could impact on the EPA’s environmental objective for flora and 
vegetation from construction and operation through the:  

• clearing of 73.05 ha of vegetation within the 106.7 ha development envelope 
during construction will directly impact on flora and vegetation values (Cardno 
2021a)  

• introduction and/or spread of weeds, altered fire regimes and altered surface 
water and groundwater flow regimes  

• impacts from NO2 and SO2 emissions from the urea plant.   

2.3.5 Consultation 
Consultation on the proposal raised concerns about the disturbance to conservation 
significant flora species and vegetation communities and the provision of suitable 
offsets.   

2.3.6 Impact avoidance measures 
The proposal has:  

• avoided sites where Priority 3 Terminalia supranitifolia individuals and Priority 4 
flora species Rhynchosia bungarensis were recorded  

• selected the northern Hearson Cove Road re-alignment option which avoids high 
quality vegetation located in the vicinity of the southern perimeter of Site F  

• vegetation clearing, grubbing and earthworks during high winds (> 40 km/hr) will 
be avoided (Cardno 2021a).   

2.3.7 Impact minimisation measures (including regulation by other decision-
making authorities 

The proposal has:  

• minimised clearing of native vegetation by utilising cleared land  

• minimised impacts to PECs and conservation significant flora through footprint 
design  

• identified and demarcated the extent of PECs and the presence of Priority flora 
and avoided them where possible to form the boundaries of clearing areas as 
exclusion zones  

• minimised NO2 and SO2 emissions from the urea plant through the use of best 
practice air pollution control technology (Cardno 2021a).   

 
The proponent has also prepared a Flora Management Plan, Perdaman Urea Project 
Burrup Peninsula, Western Australia (Version PCF 1, 12 January 2021) (Flora 
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Management Plan) (Cardno 2021a) which includes the following management and 
mitigation actions to minimise potential impacts on flora and vegetation:  

• vegetation will be progressively cleared to prevent soil erosion, dust generation, 
and weed introduction / colonisation  

• dust suppression techniques such as water trucks will be used on unsealed 
roads and access tracks, cleared areas, and in high dust risk locations  

• drainage, erosion, and sediment pollution controls will be installed prior to the 
commencement of construction to minimise the potential for changes in 
groundwater and surface water quality to adversely affect flora and vegetation.   

 
The Weed Management Plan, Perdaman Urea Project Burrup Peninsula, Western 
Australia (Version PCF 2, 29 March 2021) (Flora Management Plan) (Cardno 
2021a), has been prepared to minimise the impact of weeds to flora and vegetation.   
 
The Pest Management Plan, Perdaman Urea Project Burrup Peninsula, Western 
Australia (Version PCF 2, 26 March 2021) (Pest Management Plan) (Cardno 2021a) 
has been prepared to minimise the impact of pests to flora and vegetation.   

2.3.8 Rehabilitation 
The proponent’s Flora Management Plan (Cardno 2021a) provides for:  

• topsoil and vegetation to be stripped and stockpiled for use in rehabilitation prior 
to the commencement of construction works  

• local provenance seeds will be collected prior to native vegetation clearing  

• native seeds will be collected within a 20 km radius of the project area to help 
supplement seed supplies and will be stored to promote their longevity and 
ensure viability for rehabilitation  

• vegetation will be visually monitored to assess any reduction in vegetation 
health.   

2.3.9 Assessment of impacts to environmental values 
Key environmental values: The EPA considers that the key environmental values 
likely to be impacted by the proposal are priority flora species and locally significant 
vegetation communities.   

Priority flora species 

One Priority 3 (Terminalia supranitifolia) species and one Priority 4 (Rhynchosia 
bungarensis) species were identified during site surveys.  No Priority flora recorded 
during the field surveys will be directly impacted by the proposals clearing activities 
(Cardno 2021a).   

Terminalia supranitifolia 

The Priority 3 flora species Terminalia supranitifolia (four individuals) were recorded 
within the study area at two sites outside of the development envelope and one site 
within the development envelope, and outside the proposal’s disturbance footprint. 
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Terminalia supranitifolia range extends outside the development envelope in other 
areas of the Burrup Peninsula and Pilbara (Cardno 2021a).   
 
The proposal has been designed to avoided sites where Terminalia supranitifolia 
individuals were recorded and therefore no direct impacts will occur (Cardno 2021a).   
 
As the proposal has avoided direct impacts and due to the minimisation measures to 
manage weeds, dust, erosion and clearing, there is unlikely to be a material direct or 
indirect impact to this community, and therefore impacts are likely to be consistent 
with EPA’s objective to maintain biodiversity.   

Rhynchosia bungarensis 

The Priority 4 flora species Rhynchosia bungarensis (two individuals) were recorded 
within the study area and the development envelope. The individuals recorded are 
located outside the proposal’s disturbance footprint and therefore no direct impacts 
will occur (Cardno 2021a).   
 
As the proposal has avoided direct impacts and due to the minimisation measures to 
manage weeds, dust, erosion and clearing, there is unlikely to be a material direct or 
indirect impact to this community, and therefore impacts are likely to be consistent 
with EPA’s objective to maintain biodiversity.   

Vegetation communities 

Construction activities associated with the proposal will result in the clearing of about 
73.05 ha of native vegetation from within the development envelope of which 
approximately 64 ha is in ‘Good to Excellent’ condition. The clearing of approximately 
64 ha in ‘Good to Excellent’ condition includes 0.16 ha of Rocky Outcrops, 49.17 ha 
of Hummock Grasslands on Mid Slopes, 11.97 ha of Samphire Shrubland / 
Supratidal Flats, and 2.7 ha of Drainage Lines vegetation which is considered 
significant as it provides habitat for the conservation significant fauna species ghost 
bat, northern quoll, the Pilbara olive python, and EPBC Act listed Migratory / marine 
birds (Cardno 2021a).   
 
Of the 23 vegetation communities recorded within the development envelope, 21 
vegetation communities will be directly impacted by the clearing of about 73.05 ha of 
native vegetation due to construction activities associated with the proposal. The 21 
vegetation communities directly impacted are considered to be potentially locally 
significant due to there being less than 10 known occurrences of each of them 
recorded across the Burrup Peninsula and Angel, Gidley and Dolphin Islands 
(Cardno 2020).   
 
All 21 vegetation communities are found outside the development envelope in other 
areas of the Burrup Peninsula and have been recorded within Murujuga National 
Park, except for the CcTs vegetation community. The EPA notes that Cenchrus 
ciliaris (Cc) is a weed species, and that in its absence, it is likely this vegetation 
community would be designated as TaTsRm which is geographically moderately 
restricted to the Pilbara coastline.   
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The EPA has assessed the residual impacts to the 21 locally significant vegetation 
communities to be significant due to their regional and local value. The residual 
impacts on the vegetation communities need to be able to be offset to prevent 
inconsistency with the EPA objective to maintain biodiversity. See section 4 of this 
report for the assessment of this issue. 

Priority 1 PEC - Burrup Peninsula rock pile community 

Approximately 0.16 ha of the Priority 1 PEC - Burrup Peninsula rock pile community 
located on small rocky outcrops will be disturbed during construction. The EPA notes 
that the recorded extent of the vegetation community which includes Priority 1 PEC - 
Burrup Peninsula rock pile community on the Burrup Peninsula is about 2,086 ha 
with most occurring within the Dampier Archipelago (Including Burrup Peninsula) 
National Heritage reserve area. This vegetation community is significant because it 
provides habitat to conservation significant fauna species such as the northern quoll 
and the Pilbara olive python (Cardno 2021a).   
 
The EPA has assessed the residual impact to this PEC to be significant due to the 
importance of the habitat provided by this PEC to conservation significant fauna 
species. The residual impact on this PEC needs to be able to be offset to prevent 
inconsistency with EPA objective to maintain biodiversity. See section 4 of this report 
for the assessment of this issue. 

Impacts to vegetation from NO2 and SO2 emissions 

Under standard operating conditions, the proposal is predicted to increase the 
cumulative maximum annual average NO2 GLC across the Murujuga airshed by 
0.9 ppm from 7.7 ppm to 8.6 ppm (Cardno 2020).   
 
The proposal will have no effect on the predicted cumulative maximum annual 
average SO2 GLC within the Murujuga airshed which remains unchanged at 4.5 ppm 
(Cardno 2020).   
 
The residual impact on surrounding vegetation from the proposal’s NO2 and SO2 air 
emissions remains below the respective applicable adjusted European Union 
Directive 2008/50/EC (European Union 2008) annual average standards of 16.2 ppb 
and 7.8 ppm.   
 
The EPA has assessed the residual impact to vegetation from air quality as not likely 
to be a material impact or be inconsistent with the EPA’s air quality objective to 
protect the environment.   

2.3.10 Summary of likely residual impacts of proposal to environmental 
values 

The EPA has assessed the likely residual impacts of the proposal on flora and 
vegetation to be:  
1. disturbance of 73.05 ha of native vegetation, which also includes 64 ha in ‘Good 

to Excellent’ condition  
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2. disturbance of 0.16 ha of the Priority 1 PEC - Burrup Peninsula Rock Pile 
community   

3. direct impacts on 21 potentially locally significant vegetation communities  
4. the residual impact from the proposal’s NO2 and SO2 emissions on surrounding 

vegetation is not likely to be a material impact.   

2.3.11 Summary of assessment and recommended conditions 
The EPA has considered whether the residual impacts are consistent with the EP Act 
principles (see Appendix 3) and the EPA factor objective to protect flora and 
vegetation so that biological diversity and ecological integrity are maintained.   
 
In doing so, the EPA has also considered whether reasonable conditions could be 
imposed to reduce potential inconsistency with the EP Act principles and EPA’s 
factor objective.   
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments (e.g. EPA Report 1689 and 1673).   
 
The EPA assessment findings are presented in Table 4.   
 
Table 4: Summary of assessment, conditions and DMA regulation of 
flora and vegetation 
No. Residual impact to 

environmental value 
Assessment finding Recommended conditions, 

and DMA regulation 
1. Clearing of 64 ha of 

native vegetation in 
‘Good to Excellent’ 
condition.   

The clearing of good – excellent 
condition vegetation is likely to be 
significant in the context of the 
biological diversity and ecological 
integrity in the local area.   
 
Due to remaining quantity and 
quality of flora and vegetation 
types in the local area and region, 
the significant residual impact 
could be counterbalanced 
consistently with the WA 
Environmental Offsets Guidelines. 
See section 4 for consideration of 
offsets.   
 
Environmental outcome likely to 
be consistent with the EPA’s 
objectives for this factor, subject 
to limitations on proposal footprint 
and the recommended conditions 
requiring implementation to 
achieve outcomes and objectives, 
management of key threats, 
associated monitoring and 
reporting, and decommissioning 
and rehabilitation.   

Condition 1 – Limits of 
proposal extent (development 
envelope and footprint).   
 
Condition 4 – Flora and 
vegetation, including:  

• environmental outcomes  

• objectives to avoid non 
authorised direct impacts 
and minimise indirect 
impacts 

• Flora Management Plan to 
manage key threats 

• monitoring, reporting, and 
a requirement to 
implement contingency 
measures to ensure 
outcome is met  

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the 
proponent when it submits 
and reviews the Flora 
Management Plan  
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No. Residual impact to 
environmental value 

Assessment finding Recommended conditions, 
and DMA regulation 
• Requirement to submit 

Flora Management Plan to 
DAWE.  

 
Condition 11 – Offsets, 
including:  

• contribution to the Pilbara 
Environmental Offsets 
Fund.   

 
Condition 13 – 
Decommissioning and 
rehabilitation, including:  

• Decommissioning and 
Rehabilitation Plan 
requiring the proposal to 
be decommissioned and 
rehabilitated in an 
ecologically sustainable 
manner.   

 
The EPA also recommends 
traditional owner flora and 
vegetation observers. See 
section 3.   

2. Clearing of 0.16 ha of 
the Priority 1 PEC – 
Rockpiles of the 
Burrup Peninsula.   

The clearing is likely to be 
significant because of the 
importance of the habitat provided 
by this PEC to conservation 
significant fauna species.   
 
Due to remaining quantity and 
quality of flora and vegetation 
types in the local area and region, 
the significant residual impact 
could be counterbalanced 
consistently with the WA 
Environmental Offsets Guideline. 
See section 4 for consideration of 
offsets.   
 
Environmental outcome likely to 
be consistent with the EPA’s 
objectives for this factor, subject 
to same conditions as for Item 1 
above.   

Conditions 1, 4, 11 and 13. 
See Item 1 above.   
 
 

2. Direct impacts on 21 
locally significant 
vegetation 
communities.   

The direct impact is likely to be 
significant because of their 
regional and local value.   
 
Due to remaining quantity and 
quality of flora and vegetation 
types in the local area and region, 
the significant residual impact 
could be counterbalanced 
consistently with the WA 

Conditions 1, 4, 11, and 13. 
See Item 1 above.   
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No. Residual impact to 
environmental value 

Assessment finding Recommended conditions, 
and DMA regulation 

Environmental Offsets Guideline. 
See section 4 for consideration of 
offsets.   
 
Environmental outcome likely to 
be consistent with the EPA’s 
objectives for this factor, subject 
to same conditions as for Item 1 
above.   

4. Potential impacts from 
NO2 and SO2 
emissions on 
surrounding 
vegetation.   

Not likely to be a material impact 
and likely to be  consistent with 
the EPA objective, provided air 
quality outcomes are achieved 
and air quality minimisation 
measures are complied with.   

Condition 2 – Air quality 
management, including:  

• outcomes and objectives  

• Air Quality Management 
Plan  

• monitoring, contingency 
measures and reporting 

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the 
proponent when it submits 
and reviews the Air 
Quality Management Plan.   

Air emissions regulated by 
the DWER via licence under 
Part V of the EP Act.   
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2.4 Terrestrial fauna 

2.4.1 Environmental objective 
The EPA’s environmental objective for terrestrial fauna is to protect terrestrial fauna 
so that biological diversity and ecological integrity are maintained.   

2.4.2 Investigations and surveys 
Details of the terrestrial fauna surveys undertaken for the proposal are included in 
Appendix B in the ERD (Cardno 2020). Two fauna surveys were undertaken for the 
proposal in different seasons. A pre-wet season survey was conducted in November 
2018 and a post-wet season survey which was conducted in March 2019.  
 
The ERD states that, in addition to desktop studies, targeted searches in rock piles 
and along drainage lines for Camaenid land snails was included in the 2019 
terrestrial fauna survey (Cardno 2020). While the ERD states that snails were located 
within the study area but outside of the development footprint, no detailed survey 
results or information was provided. The EPA considers that the SRE surveys do not 
meet the requirements of the EPA’s Technical Guidance - Sampling of short range 
endemic invertebrate fauna (EPA 2016i).   

2.4.3 Proposal context – existing environment 
There are four main fauna habitats within the development envelope. These habitats 
are Rocky Outcrops, Hummock Grasslands on Mid-slopes, Samphire Shrublands / 
Saltplains, and Drainage Lines (Cardno 2020).   
 
There are 99 conservation significant terrestrial fauna species identified with the 
potential to occur in the proposal area, with 28 species (26 migratory / marine bird 
species and 2 bat species) recorded during the surveys. Of the 26 migratory and/or 
marine bird species many have common habitat preferences (Cardno 2020).   
 
The two bat species are the ghost bat, a threatened fauna species listed as 
Vulnerable under both the EPBC Act and the BC Act, and the North-Western Free-
Tailed Bat is listed as a Priority 1 species under the BC Act (Cardno 2020).   
 
The northern quoll (D. hallucatus) and the Pilbara olive python (Liasis olivaceus 
barroni), which are threatened fauna species listed as Vulnerable and Endangered 
respectively under the EPBC Act, were not recorded during the fauna surveys 
despite having the potential to occur in the region (Cardno 2020).   

2.4.4 Proposal elements with potential impacts 
The EPA identified the following proposal activities could impact on its environmental 
objective for terrestrial fauna:  

• noise, vibration and light 

• removal of breeding, nesting and foraging habitats and the introduction of 
predators  
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• habitat disturbance and fragmentation of fauna habitats as a result of 
construction  

• entrapment, injury or death during construction and operations  

• inadvertent injury and/or mortality as a result of vehicle strikes from increased 
traffic during construction and operations  

• injury and/or mortality as a result of increased waste material during construction 
and operations.   

 
The proposal will clear 73.05 ha of native vegetation within the development 
envelope with 64 ha in ‘Good to Excellent’ condition:  

• 0.16 ha of Rocky Outcrops in ‘Good to Excellent’ condition providing habitat for 
the northern quoll and the Pilbara olive python 

• 49.17 ha of Hummock Grasslands on Mid-slopes in ‘Good to Excellent’ condition 
and 3.02 ha in ‘Poor to Completely Degraded’ condition providing habitat for the 
northern quoll and the Pilbara olive python 

• 11.97 ha of Samphire Shrublands / Supratidal Flats in ‘Good to Excellent’ 
condition and 0.94 ha in Completely Degraded’ condition  

• 2.7 ha of Drainage Lines ‘Good to Excellent’ condition providing habitat for the 
ghost bat (Cardno 2021a).   

2.4.5 Consultation 
Consultation on the proposal raised concerns about the disturbance to fauna habitat 
and conservation significant fauna species, and the provision of suitable offsets.   

2.4.6 Impact avoidance measures 
The proponent has designed the proposal to avoid key fauna habitat where possible 
by configuring the development envelope and the disturbance footprint within it to:  

• avoid rocky outcrops, drainage lines, and high quality vegetation located 
adjacent to the southern boundary of Site F  

• using an elevated causeway with large culverts to cross the tidal flats rather than 
reclaiming areas of tidal flats  

• locating a significant portion of the urea product conveyor within the existing East 
West Service Corridor which has already been cleared (Cardno 2020).   

2.4.7 Impact minimisation measures (including regulation by other decision-
making authorities) 

The proponent has prepared a Fauna Management Plan, Perdaman Urea Project 
Burrup Peninsula, Western Australia (Version PCF 1, 25 January 2021) (Fauna 
Management Plan) (Cardno 2021a) and a Threatened Species Management Plan, 
Perdaman Urea Project Burrup Peninsula, Western Australia (Version PCF 1, 25 
January 2021) (Threatened Species Management Plan) (Cardno 2021a) which 
include the following management and mitigation actions to minimise potential 
impacts on terrestrial fauna:  
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• keeping clearing of vegetation to the minimum necessary for safe and efficient 
construction and operation and undertaking it progressively to minimise the 
pressure on the carrying capacity of the native vegetation surrounding the site  

• undertaking inspections and fauna capture, removal and relocation of native 
fauna from all habitat / microhabitats prior to clearing  

• rehabilitating fauna habitat at the end of the life of the project  

• setting and observing site speed limits to avoid vehicle / fauna interactions and 
requiring vehicle operators to yield right-of-way to fauna, unless unsafe to do so  

• storing waste so that it does not attract vermin or native fauna. Bins and skips 
will have lids and be labelled and maintained to hold the intended waste stream 
securely  

• installing drainage, erosion, and sediment pollution controls prior to the 
commencement of construction to minimise the potential for changes in 
groundwater and surface water quality to adversely affect fauna and fauna 
habitat  

• maintaining denning habitat by avoiding disturbance to rock piles on the upper 
slopes of the valleys  

• planning clearing to maximise the ‘area to perimeter’ ratio of remnant vegetation  

• using mesh style fences on site during or following construction instead of fences 
that use horizontal wire strands or barbed wire to minimise the potential for 
impacts on ghost bats  

• installing fauna egress on all excavations, even if temporary, with all excavations 
that must be left open for more than 12 hours having gentle ramped egress that 
all fauna can use  

• designed plant lighting in accordance with AS 4282-1997: Control of Obtrusive 
Effects of Outdoor Lighting Guidelines, placing light shields on large equipment 
to minimise light overspill, and using minimum wattage lighting in the plant where 
possible.   

2.4.8 Rehabilitation 
Fauna habitat is proposed to be rehabilitated at the end of the life of the project with 
the objective of ensuring the proposal is decommissioned and rehabilitated in an 
ecologically sustainable manner. 

2.4.9 Assessment of impacts to environmental values 
The EPA considers the key environmental values likely to be significantly impacted 
by the proposal are conservation significant vertebrate fauna species which were 
identified as utilising the development envelope (Cardno 2021a). These included the:  

• ghost bat (Macroderma gigas) – Vulnerable (BC Act), Vulnerable (EPBC Act)  

• north-western free-tailed bat (Mormopterus cobourgianus) – Priority 1 (BC Act)  

• northern quoll (Dasyurus hallucatus) – Vulnerable (EPBC Act and BC Act)  
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• Pilbara olive python (Liasis olivaceus barroni) – Endangered (EPBC Act) – 
Priority 4 (BC Act)  

• curlew sandpiper (Calidris ferruginea) – Critically Endangered (EPBC Act and BC 
Act)  

• red knot (Calidris canutus) – Endangered (EPBC Act and BC Act)  

• lesser sand plover (Charadrius mongolus) – Endangered (EPBC Act and BC Act)  

• bar-tailed godwit (Limosa lapponica baueri) – Vulnerable (EPBC Act and BC Act)  

• Australian fairy tern (Sternula nereis nereis) – Vulnerable (EPBC Act and BC Act)  

• great Knot (Calidris tenuirostris) – Critically Endangered (EPBC Act and BC Act)  

• eastern curlew (Numenius madagascariensis) – Critically Endangered (EPBC 
Act and BC Act).   

Bats 

Ghost bats were recorded twice during the fauna surveys, no suitable roosting caves 
were identified within the development envelope (Cardno 2020).   
 
The 0.16 ha of rocky outcrops and 2.7 ha creek lines adjacent to the southern and 
south-western boundary within the development envelope are considered to be 
suitable ghost bat foraging habitat (Cardno 2021a).   
 
Construction and operation of the plant and infrastructure located within Site F would 
not directly impact ghost bat foraging within these areas and may have potential 
indirect effects through noise, vibration and light (Cardno 2021a).   
 
Approximately 2.7 ha of drainage line habitat which is suitable for ghost bats will be 
cleared during construction which is equivalent a direct impact to about 0.47% of the 
known extent of this habitat type on the Burrup Peninsula (Cardno 2021a).   
 
Ghost bats typically fly low to the ground, around fence height, and are prone to 
collisions with wire fences. The EPA notes that the proponent intends to use mesh 
style fences on site during or following construction instead of fences that use 
horizontal wire strands or barbed wire.   
 
The EPA has assessed there to be a significant residual risk to the listed ghost bat. 
While the direct impact to potential habitat in the proposal footprint is a small 
percentage of the known extent for this species, the EPA considers that the potential 
impact to habitat of the proposal to this conservation significant species is a 
significant residual impact. This is consistent with the WA Environmental Offsets 
Guidelines (Government of Western Australia 2014) definition of significant residual 
impact regarding rare and endangered animals.   
 
The residual impacts on the ghost bat habitat needs to be able to be offset to prevent 
inconsistency with the EPA objective. See section 4 of this report for the assessment 
of this issue.   
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The north-western free-tailed bat uses mangrove habitat for foraging and roosting. 
The nearest mangrove habitat to the proposal is located between the eastern end of 
King Bay and Burrup Road, which is outside the development envelope. Minimisation 
measures to light, erosion and sedimentation, and pests mean that there is unlikely 
to be a material indirect impact to this species. The habitat will not be directly 
disturbed by construction activities. The EPA considers that the proposal is unlikely 
to have a material impact on the north-western free-tailed bat.   

Northern quoll 

The proposal will require the clearing of about 0.16 ha of the 1.6 ha of rocky outcrop 
habitat and 49.17 ha of Hummock Grasslands on Mid Slopes in ‘Good to Excellent’ 
condition within the development envelope which is potential habitat for the Northern 
Quoll. The direct impact to habitat represents 0.007% of the known extent of Rocky 
Outcrop habitat and 4.95% of Hummock Grasslands on Mid Slopes habitat types 
type on the Burrup Peninsula (Cardno 2020).   
 
The EPA has assessed there to be a significant residual risk to the listed northern 
quoll. While the direct impact to potential habitat in the proposal is a small 
percentage of the known extent for this species, the EPA considers that the potential 
impact to habitat from the proposal to this conservation significant species is a 
significant residual impact. This is consistent with the WA Environmental Offsets 
Guidelines (Government of Western Australia 2014) definition of significant residual 
impact regarding rare and endangered animals.   
 
The residual impacts on the northern quoll habitat need to be able to be offset to 
prevent inconsistency with the EPA objective. See section 4 of this report for the 
assessment of this issue.   

Pilbara olive python 

The proposal will require the clearing of about 0.16 ha of the 1.6 ha of rocky outcrop 
habitat and 49.17 ha of Hummock Grasslands on Mid Slopes in ‘Good to Excellent’ 
condition within the development envelope which is potential habitat for the Pilbara 
olive python. The direct impact to habitat represents 0.007% of the known extent of 
Rocky Outcrop habitat and 4.95% of Hummock Grasslands on Mid Slopes habitat 
types type on the Burrup Peninsula (Cardno 2020).   
 
The EPA has assessed there to be a significant residual risk to the listed Pilbara 
olive python. While the direct impact to potential habitat in the proposal is a small 
percentage of the known extent for this species, the EPA considers that the potential 
impact to habitat from the proposal to this conservation significant species is a 
significant residual impact. This is consistent with the WA Environmental Offsets 
Guidelines (Government of Western Australia 2014) definition of significant residual 
impact regarding rare and endangered animals.   
 
The residual impacts on the olive python habitat need to be able to be offset to 
prevent inconsistency with the EPA objective. See section 4 of this report for the 
assessment of this issue.   
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Short-range endemics (SREs) 

The EPA notes that the area with characteristics typical of the P1 PEC - Burrup Rock 
Pile communities, which are likely to support SRE land snails, to be cleared as a 
result of the proposal is limited to 0.16 ha. This PEC is also found outside the 
development envelope as discussed in section 2.3 of this report (Cardno 2021a).   
 
Previous SRE surveys undertaken in the wider project area identified 3 species of 
Camaenidae, 3 species of Pupillidae, and 1 species belonging to the Helicodiscidae 
family (Cardno 2019). All these species are land snails. Two undescribed species of 
the Camaenidae land snail, Rhagada and Quistrachia legendrei, are of high 
conservation value.   
 
The proponent has committed to undertake further detailed SRE surveys of the 
potential rockpile communities within the project development footprint prior to 
construction activities (Cardno 2021a). However, the EPA notes that several species 
of conservation significant SRE listed under the BC Act are known from the Burrup 
Peninsula, and there is the potential for Arachnids and Myriapods to occur in addition 
to Molluscs. Due to the lack of survey to determine the composition of the SRE fauna 
assemblage, there remains a residual risk of direct and indirect impacts to 
conservation significant SRE species.   

Migratory birds 

The proponent survey recorded 26 migratory/marine bird species. Of the 26 
migratory and/or marine bird species many have common habitat preferences. The 
following species were identified to potentially occur within the 11.97 ha of Samphire 
Shrubland / Supratidal Flats habitat within the proposal area (Cardno 2021b):  

• curlew sandpiper (Calidris ferruginea) – Critically Endangered (EPBC Act and BC 
Act) with a moderate potential of occurrence  

• red knot (Calidris canutus) – Endangered (EPBC Act and BC Act) with a 
moderate potential of occurrence  

• lesser sand plover (Charadrius mongolus) – Endangered (EPBC Act and BC Act) 
with a low potential of occurrence  

• bar-tailed godwit (Limosa lapponica baueri) – Vulnerable (EPBC Act and BC Act) 
with a moderate potential of occurrence  

• Australian fairy tern (Sternula nereis nereis) – Vulnerable (EPBC Act and BC Act) 
with a low potential of occurrence  

• great knot (Calidris tenuirostris) – Critically Endangered (EPBC Act and BC Act) 
with a low potential of occurrence  

• eastern curlew (Numenius madagascariensis) – Critically Endangered (EPBC 
Act and BC Act) with a moderate potential of occurrence.   

 
The EPA has assessed there to be a significant residual risk to the listed 
Migratory/Marine bird species due to the impact on potential Samphire Shrubland/ 
Supratidal Flats habitat. This is consistent with the WA Environmental Offsets 
Guidelines (Government of Western Australia 2014) definition of significant residual 
impact regarding rare and endangered animals.   
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The residual impacts on the listed birds’ habitat need to be able to be offset to 
prevent inconsistency with the EPA objective. See section 4 of this report for 
assessment of this issue.   

2.4.10 Summary of impacts of proposal to environmental values  
The EPA has assessed the likely residual impacts of the proposal on terrestrial fauna 
to be:  
1. clearing of 49.33 ha (0.16 ha of rocky outcrop and 49.17 ha Hummock 

Grasslands on Mid Slopes) northern quoll and Pilbara olive python habitat in 
‘Good to Excellent’ condition. The EPA has assessed this as significant for 
terrestrial fauna  

2. clearing of 2.7 ha of ghost bat drainage line habitat in ‘Good to Excellent’ 
condition. The EPA has assessed this as significant for terrestrial fauna  

3. clearing of 11.97 ha of EPBC Act listed Migratory / marine bird habitat in ‘Good to 
Excellent’ condition. The EPA has assessed this as significant for terrestrial 
fauna  

4. unlikely to have a material impact on the north-western free-tailed bat  
5. there remains a residual risk of direct and indirect impacts to conservation 

significant SRE species (Cardno 2021a).   

2.4.11 Summary of assessment and recommended conditions 
The EPA has considered whether the residual impacts are consistent with the EP Act 
principles and the EPA factor objective to protect terrestrial fauna so that biological 
diversity and ecological integrity are maintained.   
 
The EPA has also considered whether reasonable conditions could be imposed to 
reduce potential inconsistency with the EP Act principles and EPA’s factor objective.   
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments, (EPA Report 1689 and 1673).   
 
A summary of the EPA’s findings is presented in Table 5.   
 
Table 5: Summary of assessment, conditions and DMA regulation of 
terrestrial fauna 
No. Residual impact to 

environmental value 
Assessment finding Recommended conditions, 

and DMA regulation 
1. Clearing of 49.33 ha (0.16 ha 

of Rocky Outcrop and 
49.17 ha Hummock 
Grasslands on Mid Slopes) 
northern quoll and Pilbara 
olive python habitat in ‘Good 
to Excellent’ condition.  

The residual impacts on the 
northern quoll habitat are 
likely to be significant.   
 
The residual impacts on the 
Pilbara olive python habitat 
are likely to be significant.   
 

Condition 1 – Limits of 
proposal extent (development 
envelope and footprint).   
 
Condition 4 – Flora and 
vegetation, including:  

• outcomes and objectives  

• Flora Management Plan  
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No. Residual impact to 
environmental value 

Assessment finding Recommended conditions, 
and DMA regulation 

Due to remaining quantity 
and quality of habitat types 
in the local area and region, 
the significant residual 
impact could be 
counterbalanced 
consistently with the WA 
Environmental Offsets 
Guidelines. See section 4 
for consideration of offsets.   
 
Environmental outcome 
likely to be consistent with 
the EPA’s objectives for 
this factor, subject to 
limitations on proposal 
footprint and the 
recommended conditions 
requiring implementation to 
achieve outcomes and 
objectives, management of 
key threats, associated 
monitoring and reporting, 
and decommissioning and 
rehabilitation.   

• monitoring, contingency 
measures and reporting 

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the proponent 
when it submits and 
reviews the Flora 
Management Plan 

• Requirement to submit 
Flora Management Plan to 
DAWE.  

 
Condition 5 – Terrestrial 
fauna, including:  

• outcomes and objectives  

• Fauna Management Plan  

• Threatened Species 
Management Plan 

• monitoring, contingency 
measures and reporting 

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the proponent 
when it submits and 
reviews the Fauna 
Management Plan and 
Threatened Species 
Management Plan. 

• requirement to submit the 
Fauna Management Plan 
and Threatened Species 
Management Plan to 
DAWE  

 
Condition 11 – Offsets, 
including:  

• contribution to the Pilbara 
Environmental Offsets 
Fund.   

 
Condition 13 – 
Decommissioning and 
rehabilitation, including:  

• Decommissioning and 
Rehabilitation Plan.   
 

The EPA also recommends 
traditional owner fauna 
observers. See section 3.   
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No. Residual impact to 
environmental value 

Assessment finding Recommended conditions, 
and DMA regulation 

2. Clearing of 2.7 ha of ghost 
bat drainage line habitat in 
‘Good to Excellent’ condition.   

The residual impacts are 
likely to be significant.   
 
Due to remaining quantity 
and quality of habitat types 
in the local area and region, 
the significant residual 
impact could be 
counterbalanced 
consistently with the WA 
Environmental Offsets 
Guidelines. See section 4 
for consideration of offsets.   
 
Environmental outcome 
likely to be consistent with 
the EPA’s objectives for 
this factor, subject to 
conditions as for Item 1 
above.   

Conditions 1, 4, 5, and 13. 
See Item 1 above.   

 

3. Clearing of 11.97 ha of 
EPBC Act listed Migratory / 
marine bird habitat in ‘Good 
to Excellent’ condition. The 
EPA has assessed this as 
significant for terrestrial 
fauna.   

The residual impacts on the 
listed birds’ habitat are 
likely to be significant.   
 
Due to remaining quantity 
and quality of habitat types 
in the local area and region, 
the significant residual 
impact could be 
counterbalanced 
consistently with the WA 
Environmental Offsets 
Guidelines. See section 4 
for consideration of offsets.   
 
Environmental outcome 
likely to be consistent with 
the EPA’s objectives for 
this factor, subject to 
conditions as for Item 1 
above.   

Conditions 1, 4, 5, and 13. 
See Item 1 above.   

 

4. Unlikely to have a material 
impact on the north-western 
free-tailed bat.   

The habitat will not be 
directly disturbed by 
construction activities. The 
EPA considers that the 
proposal is unlikely to have 
a material impact on the 
north-western free-tailed 
bat.   
 
Likely to be consistent with 
the EPA’s objective for this 
factor if conditions which 
will protect other fauna and 
habitat are implemented.  

Conditions 1, 4, 5, and 13. 
See Item 1 above.   
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No. Residual impact to 
environmental value 

Assessment finding Recommended conditions, 
and DMA regulation 

5. Potential risk of direct and 
indirect impacts to 
conservation significant SRE 
species due to the lack of 
survey to determine the 
composition of the SRE 
fauna assemblage.   

There is a risk of direct and 
indirect impacts to 
conservation significant 
SRE species.   
 
Likely to be consistent with 
the EPA’s objective for this 
factor if condition requiring 
avoidance of impacts to all 
SRE species unless a self 
sustaining population is 
found outside the 
development envelope. An 
SRE fauna survey should 
be required at least six 
months prior to ground 
disturbing activities.   
 
In addition, proposal should 
be subject to limitations on 
proposal footprint and the 
recommended conditions 
requiring implementation to 
achieve outcomes and 
objectives, management of 
key threats, associated 
monitoring and reporting, 
and decommissioning and 
rehabilitation.   

Condition 5-1 (5) – outcome 
for SRE fauna.   
 
Condition 5-3 (2) – surveys for 
SREs.   
 
Conditions 1, 4, 5, and 13. 
See Item 1 above.   

 
The EPA recommends that the proponent be required to provide an offset to 
counterbalance the significant residual impact from the clearing of the total of 64 ha 
of foraging and roosting habitat for EPBC listed fauna species.   
 
The proponent has proposed to provide an environmental offset to the Pilbara 
Environmental Offsets Fund (PEOF) using the 2019/2020 offset rates which applies 
for impacts to some types of specialised environmental values, including specialised 
fauna habitat.   
 
The EPA’s assessment of whether the significant residual impacts of the proposal 
are likely to be able to be counter-balanced by offsets, and whether an offsets 
package provided by the proponent is likely to counter-balance the significant 
impacts is presented in section 4 of this report.   
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2.5 Inland waters 

2.5.1 Environmental objective 
The EPA’s environmental objective for inland waters is to maintain the hydrological 
regimes and quality of groundwater and surface water so that environmental values 
are protected.   

2.5.2 Investigations and surveys 
The proponent applied existing publicly available data as described and referenced 
in section 4.7.3.2 of the ERD (Cardno 2020) to inform the assessment of inland 
waters, which included:  

• information on groundwater levels from the Syntroleum Project, Burrup Peninsula 
– Vegetation and Flora and Fauna Report (Astron Environmental 1999)  

• information on groundwater levels from the King Bay / Hearson Cove and 
Maitland Industrial Estates Phase 2 Geotechnical Investigation (Soil and Rock 
Engineering 2000)  

• information on groundwater quality from the Proposed Gas to Synthetic 
Hydrocarbons Plant, Burrup Peninsula, Western Australia – Consultative 
Environmental Review (HLA-Envirosciences 1999)  

• information on groundwater quality from the Proposed 2,200 tpd Ammonia Plant, 
Burrup Peninsula Western Australia, Public Environment Review (SKM 2001).   

 
The proponent did not undertake any additional hydrogeological studies within the 
proposal area to inform the assessment (Cardno 2020a).   
 
The EPA advises that the proposals requirement for dewatering is uncertain, as such 
the EPA has based the assessment on past surveys and the project design, 
acknowledging that post assessment investigations may be required.   

2.5.3 Proposal context – existing environment 

Surface water 

There are no permanent surface water bodies (including wetlands) located within the 
development envelope. Surface water flow occurs along ephemeral creek lines 
mainly during significant rainfall events. Surface water drainage flows northwards 
within Site F and southward within Site C, through small ephemeral creeks from the 
rocky outcrops towards the supratidal flats between sites C and F. The supratidal flat 
area drains westward towards King Bay. During periods of heavy rain and extreme 
spring tides, the supratidal flats between sites C and F are subject to inundation 
(Cardno 2020).   

Groundwater 

Groundwater beneath the development envelope is expected to be hypersaline and 
found at shallow depth (up to 2 mBGL) due to the level of the site in relation to the 
tide. Groundwater is reported (Cardno 2020) to have been encountered at 
approximately 0.1 - 1.0 mBGL within the tidal flats area (Astron Environmental 1999). 
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Site C groundwater investigations reported groundwater levels ranged from 0.7 m to 
2.8 m below the ground surface (Soil and Rock Engineering 2000). The shallowest 
reading was located near the flood plain. Groundwater flow directions are likely to 
occur from the higher rocky slopes to the north of Site C and to the south of Site F 
towards the supratidal mudflat area situated between (Cardno 2020).   
 
Hydrocarbons or organic compounds have not been recorded in the groundwater 
beneath Site C. Levels of metals, sulphates, and pH were within regulatory 
guidelines (HLA-Envirosciences 1999). Total dissolved salt (TDS) concentrations 
were measured to be significantly greater than the TDS concentration for seawater 
(i.e. 40,000 - 50,000 mS/cm) (SKM 2001).   

2.5.4 Proposal activities 
The proposal has the potential to impact on inland waters by:  

• altering surface water hydrology and hydrogeology in the project area  

• adversely affecting surface water and groundwater quality due to chemical and 
fuel spillages during construction and operation, sediment transport and 
deposition, leaks from the stormwater run-off collection ponds and the brine 
evaporation holding pond, dewatering, and the disturbance of acid sulfate soils.   

2.5.5 Consultation 
Consultation on the proposal raised concerns about changes to surface water 
hydrology and hydrogeology and changes to the water quality of ground and surface 
water due to the construction of the plant and causeway.   

2.5.6 Minimisation (including regulation by other decision-making 
authorities) 

The proposal includes minimisation measures though the implementation of a 
Surface Water Management Plan, Perdaman Urea Project Burrup Peninsula, 
Western Australia (Version PCF 1, 24 January 2021) (SWMP) (Cardno 2021a) which 
outlines how impacts on surface water hydrology and quality due to the proposal will 
be managed. Management and mitigation actions include, but are not limited to:  

• minimising disturbance to watercourses, riparian vegetation, and flood plains 
wherever practicable  

• treating water emanating from disturbed areas to ensure discharge from these 
areas is clean and consistent with naturally occurring water quality from nearby 
creeks or surface run-off  

• establishing sediment, erosion and water quality control measures including silt 
fences, clean and dirty water diversions, sediment basins and stockpile areas 
down gradient of the disturbed areas  

• reinstating natural surface water channels wherever possible following 
disturbance.   

• designing, installing, and managing surface water diversion structures to enable 
uncontaminated water to be directed around disturbed and construction areas  
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• engineering dispersion systems at discharge points of diversion drains to 
reintroduce sheet flow minimising the impact on the downstream environment  

• constructing diversion channels with similar gradients to the natural surface 
water systems in the proposal area  

• using rock armouring and other erosion controls in areas of high erosion potential 
(e.g. steep gradients and bends)  

• constructing sedimentation controls prior to the clearing of any large areas at risk 
of generating run-off  

• designing containment bunds around facilities such as vehicle servicing facilities, 
chemical and fuel storage areas, and concrete batch plants to minimise flood 
water entry  

• managing run-off collected from hardstand surfaces, conveyor and product 
storage sheds in the production plant and the port areas to minimise impacts on 
surrounding environments, including marine environmental quality  

• the stormwater surface water system in the main process area (Site C) directing 
stormwater from hardstand areas into two separate streams which enable the 
containment and use of the run-off:  
- stormwater that could be contaminated by spills or leaks from process 

activities will be directed to holding ponds for pre-treatment, prior to reuse as 
a component of the seawater used for the process plant’s cooling systems  

- uncontaminated stormwater will be pumped directly from the stormwater 
holding pond into the seawater used for cooling on site or used to dilute 
seawater at the inlet of desalination plant  

• developing a monitoring and management plan for surface and groundwater 
quality prior to construction which will include the monitoring locations, 
frequency, measurement protocols, assessment protocols, management 
commitments and reporting arrangements to demonstrate that the water quality 
targets are met (Cardno 2021a).   

 
The proponent’s SWMP (Cardno 2021a) includes an Acid Sulfate Soils Management 
to identify and manage acid sulfate soils or potential acid sulfate soils occur within 
the proposal’s disturbance footprint.   

2.5.7 Rehabilitation 
The proponent’s SWMP (Cardno 2021a) includes a requirement for natural surface 
water channels to be reinstated wherever possible following disturbance.   

2.5.8 Assessment of impacts to environmental values 
The EPA considers the key environmental values likely to be impacted by the 
proposal are surface water, groundwater, and acid sulfate soils.   

Surface water 

Surface water may be affected by stormwater run-off and project infrastructure.   
 



Perdaman Urea Project 

50   Environmental Protection Authority 

Stormwater runoff: Stormwater collected within Site C is expected to be relatively 
“clean” as the process streams within this site are mainly gaseous or water 
containing traces of NH3 and urea. Stormwater that is collected within Site F is not 
expected to be contaminated as there are no process units located on this site.   
 
The proponent has determined that a one in 100-year storm event will generate up to 
21,000 m3 of storm water run-off from Site C, based on the highest rainfall as 
recorded in pre-2020 Bureau of Meteorology records. In the event of overflow, 
excess stormwater will be pumped from the stormwater pond to the brine 
evaporation holding pond which will have a capacity of 14,000 m3. The stormwater 
run-off pond combined with the brine evaporation pond (if empty) will therefore 
provide sufficient overall capacity to handle a one in 100-year storm event. The total 
transfer pump rate using emergency power will be 800 m3/hour, which is the 
estimated hourly peak flow over the 24-hour storm event (Cardno 2020).   
 
Run-off from the building area within Site F will be collected and directed to a storm 
water pond with a volume of 1,250 m3, the volume of storm water calculated from a 
one in 100-year storm event. Should a greater than one in 100-year storm event 
occur, excess stormwater will be directed to the perimeter ditch and ultimately to the 
adjacent supratidal saline flats (Cardno 2020).   
 
The brine evaporation pond will include an oil skimmer to capture and remove 
surface oil to the oily water collection pit for processing. A spillway has been 
incorporated into the design of the pond which will divert overflow to the adjacent 
supratidal saline flats should a greater than one in 100-year storm event occur 
(Cardno 2020).   
 
Taking into account the Department of Water and Environmental Regulation 
document: Decision process for stormwater management in Western Australia 
(DWER 2017) in relation to stormwater management requirements, the EPA advises 
the residual risk from stormwater is unlikely to be material.   
 
Project infrastructure: The Hearson Cove Rd realignment is required to meet the 
following design guidelines which will be assessed by the City of Karratha under the 
Planning and Development (Local Planning Schemes) Regulations 2015:  

• Main Roads WA 2020, Design Report Guidelines, Version 2C  

• Main Roads WA 2019, Supplement to Austroads Guide to Road Design – Part 5, 
Version 2B  

• Main Roads WA 2019, Supplement to Austroads Guide to Road Design – Part 
6B, Version 1A  

• Institute of Public Works Engineering Australasia 2017, Local Government 
Guidelines for Subdivisional Development.   

 
The proponent has advised that in order to meet the requirements of the above 
guidelines, the design is likely to include, spoon drainage and a culvert system.   
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The EPA has assessed the residual impacts on surface water (if managed as 
proposed) are likely to be consistent with its objective to maintain surface water 
hydrological regimes and quality so that the environmental values are protected.   

Groundwater 

The EPA advises that the residual risk to groundwater from the proposal has been 
based on past surveys and the project design. Due to the proximity of the 
development envelope to the nearby King Bay mangrove communities and the 
adjoining marine environment, the EPA recommends that the proponent be required 
to:  

• undertake contemporary supplementary hydrogeological studies prior to the 
commencement of construction to confirm details of groundwater quality, 
groundwater flow directions, and the depth to groundwater beneath Sites C and 
F and in the surrounding areas  

• install groundwater monitoring bores to ensure that any groundwater 
contamination can be readily detected and appropriate management measures 
implemented in a timely manner.   

 
The EPA notes that due to the shallow depth to groundwater beneath the 
disturbance footprint within Sites C and F, dewatering may be required during 
construction. The EPA advises that before dewatering can commence, the proponent 
will be subject to a requirement for:  

• a groundwater water abstraction Licence from the DWER which would be 
regulated under the Rights in Water and Irrigation Act 1914. This licence will any 
proposed groundwater abstraction will be managed appropriately and according 
to the known groundwater resource  

• the licensing of dewatering discharge into the MUBRL off-site by the DWER 
under Part V of the EP Act. This licence will ensure water disposal meet disposal 
water quality criteria.   

 
The EPA advises the residual impacts on groundwater are likely to be consistent with 
its objective to maintain groundwater hydrological regimes and quality so that the 
environmental values are protected.   

Acid sulfate soils 

The ERD (Cardno 2020) indicates that the possible presence of acid sulfate soils in 
the southern portion of Site C and the adjacent supra-tidal flat area has been 
reported. This area is categorised as Class 1 with a high to moderate risk of acid 
sulfate soils occurring within 3 m of the natural soil surface. Further, the ERD 
(Cardno 2020) indicates that the potential for acid sulfate soils to occur or develop 
within Site F is considered to be minor as it has been previously disturbed for 
construction laydown purposes.   
 
The EPA advises that, where there are potential Class 1 areas, the identification and 
investigation and treatment and management of acid sulfate soils should be 
consistent with:  
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• Identification and investigation of acid sulfate soils and acidic landscapes 
(DER 2015a)  

• Treatment and management of soils and water in acid sulfate soil landscapes 
(DER 2015b).   

 
The EPA recommends that prior to undertaking any dewatering or excavation of 
potential acid sulfate soils, the proponent should prepare an Acid Sulfate Soils 
Treatment Plan which will detail the methods to be used for dewatering, containment, 
treatment, reuse or discharge of wastewater and treatment of potential acid sulfate 
soils material.   
 
The EPA has assessed the residual impacts of the proposal on surface water and 
groundwater quality from the disturbance of acid sulfate soils during construction are 
likely to be consistent with its objective to maintain groundwater hydrological regimes 
and quality so that the environmental values are protected provided that appropriate 
management measures are implemented.   

2.5.9 Summary of likely residual impacts of proposal 
The EPA has assessed the likely residual impacts of the proposal on inland waters to 
be:  
1. impacts to surface water quality from stormwater run-off and project 

infrastructure which are unlikely to be material  
2. impacts to groundwater from potential abstraction are likely to be consistent with 

maintenance of groundwater hydrological regimes and quality provided that 
appropriate management measures are implemented  

3. potential impacts to surface water and groundwater as a result of the disturbance 
of acid sulphate soils are likely to be consistent with maintenance of groundwater 
hydrological regimes and quality provided that appropriate management 
measures are implemented.   

2.5.10 Summary of assessment and recommended conditions 
The EPA has considered whether the residual impacts are consistent with the EP Act 
principles and EPA factor objective to maintain the hydrological regimes and quality 
of groundwater and surface water so that environmental values are protected.   
 
The EPA has also considered whether reasonable conditions could be imposed to 
reduce potential inconsistency with the EP Act principles and EPA’s factor objective.   
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments, (e.g. EPA Report 1671 and EPA Report 1681).   
 
A summary of the EPA’s findings is presented in Table 6.   
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Table 6: Summary of assessment, conditions and DMA regulation of 
inland waters 
No Residual impact to 

environmental value 
Assessment finding Recommended conditions, 

and DMA regulation 
1. Impacts to surface water 

quality from stormwater 
run-off and project 
infrastructure is unlikely to 
be material.   

Not likely to be a material 
impact to surface water.   
 
Likely to be consistent with 
the EPA objective for this 
factor subject to conditions 
requiring hydrological 
regimes and quality of 
surface water be maintained 
so that environmental values 
are protected, and 
implementation of Surface 
Water Management Plan to 
monitor this and implement 
contingency actions if the 
objective is not met.   

Condition 1 – (Culvert outflow 
velocity limits).   
 
Condition 6 – See Item 2 
below.   
 
Condition 8 – Surface water 
including:  

• objective  

• hydrological regime and 
surface water quality 
management, monitoring, 
contingency measures, 
and reporting.   

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the proponent 
when it submits and 
reviews the Surface Water 
Management Plan. 

2. Potential impacts to 
groundwater from potential 
abstraction if dewatering is 
required during 
construction.   

Not likely to be a material 
impact to groundwater 
provided that appropriate 
management measures are 
implemented.   
 
Management of acid 
sulphate soils (if identified) in 
accordance with DWER 
guidelines should be 
required.   
 
Likely to be consistent with 
EPA objective subject to 
conditions requiring impacts 
on groundwater 
hydrogeological regimes be 
maintained so environmental 
values are protected, 
supplementary detailed 
hydrogeological studies be 
completed before ground 
disturbance works, and 
implementation of a 
hydrogeological 
management plan to manage 
and monitor against the 
objective.   

Condition 6 – Hydrogeological 
studies, including:  

• objective  

• supplementary detailed 
investigations  

• management and 
monitoring and associated 
reporting and contingency 
actions. 

• requiring the Murujuga 
Aboriginal Corporation be 
consulted by the proponent 
when it submits and 
Hydrogeological Plan 

 
Condition 7 – Acid sulfate 
Soils, including:  

• investigations  

• treatment and 
management.   

 
Condition 8 – Surface water 
(See Item 1).   
 
Groundwater abstraction for 
dewatering regulated by the 
DWER via a licence under 
section 5C of the Rights in 
Water and Irrigation Act 1914.   
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No Residual impact to 
environmental value 

Assessment finding Recommended conditions, 
and DMA regulation 
 
Off-site discharge of water 
from dewatering activities via 
the MUBRL regulated by the 
DWER via a licence under 
Part V of the EP Act.   

3. Potential impacts to surface 
water and groundwater as 
a result of the disturbance 
of acid sulfate soils.   

Not likely to be a material 
impact as a result of acid 
sulfate soils.   
 
Likely to be consistent with 
EPA objective if subject to 
condition requiring 
investigation and 
management in accordance 
with DWER guidelines.   

Condition 7 – Acid sulfate 
soils, including:  

• requirement for 
investigations  

• treatment and 
management.   

 
Condition 8-2(2) – Surface 
water management plan to 
include treatment and 
management of potential acid 
sulfate soils. See Item 1.   
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2.6 Coastal processes 

2.6.1 Environmental objective 
The EPA’s environmental objective for coastal processes is to maintain the 
geophysical processes that shape coastal morphology so that the environmental 
values of the coast are protected.   

2.6.2 Investigations and surveys 
The proponent applied existing publicly available data as described and referenced 
in section 4.2 of the ERD (Cardno 2020) to inform the assessment of coastal 
processes. The data relates to published coastal dynamics of the region.   
 
A hydrological investigation was also undertaken by the proponent to assess the 
impact of the proposed causeway on the King Bay / Hearson Cove supratidal to 
intertidal flat area between Sites C and F, in particular the tidal exchange and surface 
run-off in the intertidal flats [Appendix J in the proponent’s Response to Submissions 
Document (Cardno 2021a)].   
 
The proponent’s hydrological investigation was subject to an independent peer 
review [Appendix J in the proponent’s Response to Submissions Document (Cardno 
2021a)]. The independent peer reviewer was generally satisfied with the findings of 
the hydrological investigation (Cardno 2021a).   

2.6.3 Proposal context – existing environment 
A range of coastal processes occur across the Dampier / Karratha area which act to 
shape the coastal landform in the region. Coastal dynamics in this region are 
recognised to be a complex interaction between rock features, fluvial systems, and 
coastal floodplains (Eliot et al. 2013).   
 
Sites C and F are located to the east of the existing Burrup Road causeway, on 
either side of the King Bay / Hearson Cove supratidal to intertidal flat area.   
 
A mangrove community is located at King Bay, to the west of Burrup Road. The 
community is supported by tidal movements that provides sedimentation, seawater 
recharge to maintain prevailing salinity fields, nutrient delivery, and recruitment of 
benthos (Semeniuk 1994).   
 
The Burrup Road causeway, constructed in the early 1980s, has a minimum 
pavement level of 5 m AHD to provide some protection against storm surge from 
King Bay. The causeway traverses the King Bay / Hearson Cove supratidal to 
intertidal flat area over a distance of approximately 450 m (Cardno 2020) and has 
three culverts each with a width of 3.6 m and a height of 1.5 m (Cardno 2021a).   

2.6.4 Proposal element with potential impacts 
The EPA has determined that the proposed causeway between Sites C and F has 
the potential to impact on coastal processes, in particular, tidal water flow 
movements within the King Bay / Hearson Cove supratidal to intertidal flat area.   
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These coastal processes have the potential to impact on sediment deposition and 
intertidal and supratidal vegetation, and the King Bay mangrove community.   

2.6.5 Consultation 
Consultation on the proposal raised concerns about the urea product conveyors, 
product storage shed.   

2.6.6 Impact avoidance measures 
The proponent has designed the proposal to avoid impacts to coastal processes by:  

• constructing the causeway that will link Sites C and F across an approximately 
210 m wide section of the supratidal flats to a level of about 6 m AHD which is 
about 1 m above the 1 in 100-year storm surge level  

• installing seven arch shaped culverts each having a width of 4.37 m and a height 
of 2.87 m beneath the causeway to prevent tidal water flows being impeded 
within the King Bay / Hearson Cove supratidal to intertidal flat area (Cardno 
2021c).   

2.6.7 Impact minimisation measures (including regulation by other decision-
making authorities) 

The proponent has designed the proposal to minimise impacts to coastal processes 
by:  

• ensuring that the number and size of the culverts beneath the causeway will 
facilitate the expected outflow velocities from the culverts to be under 1.0 m/s 
and by using rock riprap (armour) to dissipate flow energy in order to minimise 
the potential for any significant erosion or sedimentation to occur  

• completing causeway construction works over the shortest time practicable to 
minimise the period of environmental disturbance in the King Bay / Hearson 
Cove supratidal to intertidal flat area (Cardno 2021a).   

2.6.8 Assessment of impacts to environmental values 
The EPA considers that the key environmental values likely to be impacted by the 
proposal are tidal water flow movements within the King Bay / Hearson Cove 
supratidal to intertidal flat area, intertidal and supratidal vegetation and benthic 
communities, including the King Bay mangrove community.   
 
The proponent’s hydrological modelling and the independent Peer Review (Cardno 
2021a) indicate that:  

• the intertidal flats are a tidal driven system with precipitation events having little 
to no effect on inundation levels in this area. It is currently controlled by Burrup 
Road and its three relatively restrictive culverts which act as a dam / levee  

• the outflow velocities from the proposed causeway culverts are predicted to be 
under 1.0 m/s (Cardno 2021c). This velocity, in association with the 
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geomorphology of the supratidal flats is not expected to result in any significant 
erosion or sedimentation  

• designing the causeway to include 7 appropriately sized culverts will not restrict 
tidal movements in a way which would result in increased inundation levels 
and/or periods of inundation in the intertidal flats area  

• designing the causeway at a 6 m level which is about 1 m higher than the 1 in 
100-year storm surge level, which will manage potential impacts from extreme 
weather events  

• the submergence curve for King Bay shows that the highest recorded tide level is 
3.23 m AHD (Cardno 2020a)  

• the 1 in 100-year design peak storm surge level at the Burrup Road Causeway, 
which includes combined components of tide, storm surge, and wave set-up, is 
5.0 m AHD (Woodward-Clyde 1998)  

• designing the causeway to be 2.77 m higher than the highest recorded tide level 
will manage potential impacts from tide events. The supratidal flats are known to 
be subject to flooding from storm surge events. Tides in King Bay range 
from -2.7 m AHD (Australian Height Datum) to 2.4 m AHD (Woodward-Clyde 
1998). Mean high-water spring tide is 1.78 m AHD, the penetration of such tides 
past the eastern boundary of Sites C and F is unlikely in the absence of storm 
surge (Cardno 2020a).   

 
The proponent is required to adhere to State Planning Policy No. 2.6 – State Coastal 
Planning Policy (SPP2.6). This includes the consideration of coastal hazard 
(inundation and erosion) extents in the project area, including consideration of sea 
level rise, across the design/operational life of the facility. The minimum infrastructure 
level of 6.0 m AHD for the conceptual design of the Perdaman Urea Project was 
derived from the Dampier Coastal Vulnerability Study Report III – Storm Surge, 500yr 
ARI Coastal Inundation – 2110 Climate Scenario (Cardno 2021d).   
 
Having regard to the proponent’s hydrological investigation and the independent peer 
review, the EPA advises that the proposal is not predicted to significantly impact on 
tidal water flow movements within the King Bay / Hearson Cove supratidal to 
intertidal flat area. The proposal is therefore not expected to significantly impact on 
sediment deposition and intertidal and supratidal vegetation, and the King Bay 
mangrove community. On this basis, the EPA considers that impacts to 
hydrogeology and groundwater quality, intertidal and supratidal vegetation, and the 
King Bay mangrove community are not likely to be significant.   
 
The EPA has assessed the residual impacts (if managed as proposed) are likely to 
be consistent with its objects to ensure the environmental values of the coast are 
protected.   

2.6.9 Summary of impacts of proposal to environmental values 
The EPA has assessed the likely residual impacts of the proposal on coastal 
processes to be:  

• the proposal is not predicted to significantly impact on the tidal water flow 
movements within the King Bay / Hearson Cove supratidal to intertidal flat area, 
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sediment deposition, intertidal and supratidal vegetation, and the King Bay 
mangrove community.   

2.6.10 Summary of assessment 
The EPA has considered whether the residual impacts are consistent with the EP Act 
principles (see Appendix 3) and the EPA factor objective to maintain the geophysical 
processes that shape coastal morphology so that the environmental values of the 
coast are protected.   
 
In doing so, the EPA has also considered whether reasonable conditions need to be 
imposed to reduce potential inconsistency with the EP Act principles and EPA’s 
factor objective.   
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments, (e.g. EPA Report 1629).   
 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for coastal processes that the impacts to this factor are not 
significant and are likely to be consistent with the EPA’s objective, provided there is 
implementation of the proponent’s proposed causeway design.  The EPA has 
recommended condition 1 include that the causeway ensure culvert flow velocities of 
less than 1.0 m/s to ensure the environmental outcomes of this design are achieved. 
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2.7 Social surroundings 

2.7.1 Environmental objective 
The EPA’s environmental objective for social surroundings is to protect social 
surroundings from significant harm.   

2.7.2 Investigations and surveys 

Cultural heritage survey 

The proposal is informed by the Aboriginal Cultural Heritage Survey of Site C and F 
(IHS 2019) described in section 4.9 of the ERD (Cardno 2020). Further information 
relating to surveys and consultation considered in the Aboriginal Heritage 
assessment is provided in section 5 of the Aboriginal Heritage Management Plan, 
Perdaman Urea Project Burrup Peninsula, Western Australia (AHMP) (Version D, 19 
March 2020) in Appendix K of the ERD (Cardno 2020).   
 
During the response to submissions period further consultation was undertaken 
between the proponent and the Murujuga Aboriginal Corporation (MAC), the body 
corporate representing the traditional custodians of Murujuga. The consultation 
identified a number of additional sites of cultural heritage value which have been 
included in this assessment. The outcome of consultations is presented in 
Appendix J of the Response to Submissions Document (Cardno 2021a) and the 
updated Aboriginal Heritage Management Plan, Status: Confidential, Perdaman Urea 
Project Burrup Peninsula, Western Australia (Version PCF 4, 30 April 2021) (Cardno 
2021a). The AHMP (Cardno 2021a) contains culturally sensitive heritage information 
provided by MAC to Perdaman in confidence and has only been made available to 
MAC, Perdaman, and the State Government with a specific regulatory requirement.   

Noise 

The proponent commissioned noise modelling and an assessment which is 
described in section 4.9 of the ERD (Cardno 2020). The noise assessment predicted 
noise at sensitive receptor locations including Hearson Cove and Deep Gorge 
(Ngajarli) in addition to the eastern boundary of Site C and the industrial area 
bounded by Burrup Road, King Bay Road, and Griffin Road [Industrial Estate 
(West)]. Noise levels under ‘worst case’ meteorological conditions were predicted to 
comply with the relevant criteria in the Environmental Protection (Noise) Regulations 
1997 (EP Noise Regulations) at the above-mentioned locations. The noise modelling 
was reviewed by the DWER Environmental Noise Branch who advised that it is 
appropriate for the proposed project (DWER 2019b).   
 
During the response to submissions period and on request of MAC the proponent 
undertook further modelling to predict whether noise levels at Yatha and Fish Thalu 
Aboriginal heritage sites and the National Heritage Listed area located within Site F 
(Site 9439) will also comply with the applicable criteria in the EP Noise Regulations. 
The outcomes of the additional modelling are presented in the proponent’s Response 
to Submissions document (Cardno 2021a).   
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Traffic 

A Traffic Impact Assessment (TIA) was undertaken to determine the road traffic 
impacts of the proposal on the surrounding road network and is discussed in 
section 4.9 of the ERD (Cardno 2020). The TIA is included in Appendix H of the ERD 
(Cardno 2020) and was prepared in accordance with the Western Australian 
Planning Commission (WAPC) Transport Assessment Guidelines for Developments: 
Volume 4 - Individual Development, 2016. The assessment reviewed the existing 
road network, intersections, traffic volumes, and vehicle crash data as well as an 
analysis of road traffic during construction and operation of the proposal with the 
intersections and access roads linking Site C to Burrup Road and the realignment of 
Hearson Cove Road in place (Cardno 2020).   

Landscape and visual amenity 

The proposal is informed by a Landscape and Visual Impact Assessment (LVIA) 
discussed in section 4.9 of the ERD (Cardno 2020). The LVIA Report is included in 
Appendix G of the ERD (Cardno 2020). The LVIA methodology was informed by 
Visual Landscape Planning in Western Australia: A Manual for Evaluation 
Assessment, Siting and Design (WA Australian Planning Commission 2007) and the 
Guidance Note for Landscape and Visual Assessment (2018) as outlined in the 
Australian Institute of Landscape Architects, Queensland.   
 
The LVIA was undertaken to assess the existing and future landscape and visual 
environment in the proposal area in terms of its contribution to the character, scenic 
amenity, and natural landscape and aesthetic values of the National Heritage Listed 
area and the Murujuga National Park. The landscape and visual impact assessment 
employed a viewpoint-based approach which included consideration of the visibility, 
appearance, and visual impacts of the proposed development. Five viewer groups 
were defined for the assessment and ‘scenic demand’ categories were allocated to 
each of them based on their likely ‘scenic expectations’. These groups included local 
residents, recreational users, tourists and visitors to Murujuga National Park, 
traditional owners, and on-site workers and contractors. Nine viewpoints were 
selected in the area based on the viewer groups and viewpoint sensitivity (Cardno 
2020).   

2.7.3 Proposal context – existing environment 

National and World Heritage Listings 

Murujuga is the traditional Aboriginal name for the Dampier Archipelago and 
surrounds, including the Burrup Peninsula and Murujuga National Park. Murujuga 
has been listed on Australia’s National Heritage List under the Dampier Archipelago 
(including Burrup Peninsula) by the Australian Government since 20074 (see 
Figure 2). Portions of the National Heritage Listing Area forms the Murujuga National 
Park.   
 
On 23 January 2020, the Murujuga Cultural Landscape was added to the Australia’s 
World Heritage Tentative List by the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) World Heritage Centre.   

 
4 Commonwealth of Australia (2007). Gazette Special No. S127, Tuesday, 3 July 2007.  
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Murujuga has numerous important values including more than one million 
petroglyphs in an area of more than 37,000 ha, representing one of the most dense 
and diverse collections of petroglyphs in the world. In addition, the Dampier 
Archipelago comprises 42 islands, islets and rocks, all within a 45 km radius of 
Dampier having exceptional natural beauty, high conservation values and 
outstanding heritage1.   
 
The Ngarluma, Yindjibarndi, Yaburara, Mardudhunera and Wong-Goo-Tt-Oo groups, 
collectively known as the Ngurra-ra Ngarli, are represented by MAC who are the 
custodians of Murujuga. MAC was established in 2003 under the Burrup and 
Maitland Industrial Estates Agreement (BMIEA)5.   
 
The EPA acknowledges the role that MAC and the State Government have in 
establishing appropriate and effective management and conservation measures 
relevant to Murujuga (including the Burrup Peninsula and the Dampier Archipelago) 
that is critical to the success of the World Heritage Nomination.   
 
Murujuga is sacred to the Ngura-ra Ngarli. It is a place where everything is 
connected, through the Ancestral Beings - the land, the sky, the plants, the animals, 
the Lore and the spiritual world. This is the belief system that underlies life on 
Murujuga today6.   
 
The proposal’s development envelope northern and southern-most boundaries are 
situated directly adjacent to the National Heritage Listed Area. The conveyor 
disturbance footprint in Site C overlays an area of approximately 0.97 ha of the 
National Heritage Listed Area and is situated approximately 370 m from a portion of 
the Murujuga National Park to the north. The south-eastern corner of Site F is 
situated approximately 140 m from a portion of the Murujuga National Park to the 
south (see Figure 2).   

Cultural heritage values 

The following cultural values have been identified in proximity to the proposal and 
outside the development envelope (AHMP 2021):  

• Deep Gorge (now known as Ngajarli), which is located about 1.5 km east of 
Site F and includes rock art, a boardwalk and interpretive signage to educate 
visitors about its cultural significance to the traditional owners  

• the Fish Thalu Aboriginal heritage site situated in the King Bay / Hearson Cove 
supratidal to intertidal flat area to the north-east of Site F, outside the 
development envelope (IHS 2019)  

• eight recorded Aboriginal Heritage Sites are located adjacent to the development 
envelope.   

 
5 Australian Government (2020). World Heritage Tentative List Submission, Murujuga Aboriginal 
Corporation in cooperation with Western Australian Government (Department of Biodiversity, 
Conservation and Attractions) and Australian Government (Department of Environmental and 
Energy).   
6 Murujuga Aboriginal Corporation (2016). Murujuga Cultural Heritage Management Plan. Pindan 
Printing Pty Ltd Broome.   
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The AHMP (Cardno 2021a) identifies that 33 sites of cultural heritage value are 
recorded within the proposal development envelope east of Burrup Road which 
include:  

• a man-made structure / engraving located within Site F which is a National 
Heritage Listed Place (NHP) (Site ID 9439) and is considered a matter of 
national environmental significance (MNES) under the EPBC Act  

• an engraving and grinding patches / grooves located in Site C which is NHP (Site 
ID 9599)  

• nine sites identified in consultation with MAC within Site C and F comprising 
Midden/Artefact assemblages, engravings and artifact scatters, four of the nine 
sites are gender restricted  

• an additional 24 sites of cultural heritage value are recorded by the Department 
of Planning Lands and Heritage across Site C and F with include artefacts, 
scatters engravings, grinding patches/grooves and middens/scatters. Seven of 
the 24 sites are gender restricted.   

 
The AHMP (Cardno 2021a) identifies that two sites of cultural heritage value (Site 
IDs 18706 and 9063) are recorded within the proposal development envelope east of 
Burrup Road in the Dampier Port Area. A further five sites are recorded (Site IDs 
18706, 21753, 9062, 19794, and 19793) in the Dampier Port area and are outside 
and adjacent to the development envelope.   

Burrup Peninsula land use and visual amenity 

The Burrup Peninsula is a popular tourist and recreational destination characterised 
by coastline, rocky outcrops, lowlands. The Burrup Peninsula also features a number 
of large industrial facilities located within the Burrup Strategic Industrial Area (BSIA). 
Industrialisation began on the Dampier Archipelago in the 1950s7. These facilities 
include the Karratha Gas Plant, Pluto LNG Plant, Yara Pilbara Fertilisers Pty Ltd 
Ammonia Plant, and the Yara Pilbara Nitrates Pty Ltd Technical Ammonium Nitrate 
Production Facility. Hearson Cove is located about 2.2 km to the east of the 
development envelope and Hearson Cove beach is a popular recreational area with 
a strong social value for local residents and visitors. The Hearson Cove foreshore is 
zoned as ‘Conservation, Recreation and Natural Landscapes’ in the City of Karratha 
Local Planning Scheme No. 8 (DPLH 2020). Hearson Cove is currently accessed via 
Hearson Cove Road which transects Site F. Hearson Cove Road also enables the 
public and tourists to access Ngajarli.   

2.7.4 Proposal elements with potential impacts 
Construction and operation of the proposed urea plant and associated infrastructure 
have the potential to impact on:  

• Aboriginal cultural heritage sites  

 
7 Department of Water and Environmental Regulation (2019). Murujuga Rock Art Strategy. 
Government of Western Australia.   
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• the Fish Thalu Aboriginal heritage site from changes in tidal water flow 
movements within the King Bay / Hearson Cove supratidal to intertidal flat area 
due to the proposed causeway  

• Aboriginal rock art  

• the Murujuga Cultural Landscape World Heritage Listing  

• recreational and cultural activities due to increased cumulative noise levels at 
locations such as Hearson Cove and Ngajarli  

• visual amenity  

• public safety due to increased road traffic, the re-alignment of Hearson Cove 
Road, and the construction of a new intersection where the road on the 
causeway meets Hearson Cove Road.   

2.7.5 Consultation 
Consultation on the proposal raised concerns about impacts to Aboriginal heritage 
sites and cultural values, visual amenity, impacts from noise and increased road 
traffic movements, and the Murujuga Cultural Landscape World Heritage Listing.   

2.7.6 Impact avoidance measures 

Cultural heritage 

The proponent has designed the proposal to avoid impacts to 30 of the 33 identified 
Aboriginal heritage sites and cultural values (Cardno 2021a) in the development 
envelope east of Burrup Road including Site C, Site F, and urea product conveyor 
and surrounding areas, by:  

• reducing the size of the development envelope to avoid direct impacts to the 
Yatha Aboriginal heritage site  

• altering the location of the access road linking Site C to Burrup Road to avoid 
Aboriginal Heritage Site ID 9597  

• altering the route and elevating sections of the urea product conveyor to traverse 
and avoid direct impacts and adjusting the project footprint within Site C to avoid 
all known Aboriginal heritage sites within Site C with exception of three sites (Site 
ID 18615, 19239 and 19874)  

• in consultation, and as agreed with MAC, relocating three Aboriginal heritage 
sites (ID 18615, 19239 and 19874) within Site C  

• avoiding four Aboriginal Heritage Sites (Site ID 9439, 26008, 9296, and 
MAC 004) situated within Site F by adjusting the project footprint to avoid cultural 
heritage values  

• excising the National Heritage Listed Area (Site ID 9439) located within Site F 
from the disturbance footprint and providing a traditional owner access corridor to 
allow permanent access to the area from Hearson Cove Road.   
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The proponent has designed the proposal to avoid impacts to all identified Aboriginal 
heritage sites and cultural values in the development envelope west of Burrup Road 
including the development envelope within the Dampier Port Area.   

Traffic (public safety) 

The proponent has avoided impacts to traffic (public safety) by using the causeway 
as a heavy vehicle transport route between the laydown area in Site F and the Site C 
plant construction site to avoid impacting traffic on Burrup Road (Cardno 2020).   

2.7.7 Impact minimisation measures (including regulation by other decision-
making authorities) 

Cultural heritage 

The proponent has undertaken significant consultation with MAC to identify cultural 
values affected by the proposal. The direct disturbance proposed by the proponent 
during the implementation of the proposal has been defined in agreement with MAC 
and will be the subject to a section 18 consent under the Aboriginal Heritage Act 
1972 (AHA).   
 
The proponent has prepared an Aboriginal Heritage Management Plan, Perdaman 
Urea Project Burrup Peninsula, Western Australia (Version PCF 4, 30 April 2021) 
(Cardno 2021a) which includes the following management and mitigation actions to 
minimise impacts to Aboriginal heritage sites and cultural values:  

• establishing a liaison committee between MAC and the proponent for regular 
meetings to establish and maintain processes and accountability between the 
separate parties, and act as a reference group for any cultural or development 
issues that may arise during project development and ongoing operations  

• engaging MAC to provide cultural awareness training on an ongoing basis for all 
Perdaman employees and contractors, to accompany site inductions for all 
managers and workers  

• undertaking a further assessment of risks during detailed design and 
construction planning to ensure that risks are managed during the design 
process and construction planning to risk levels that are as low as reasonably 
practical  

• obtaining necessary consents pursuant to the AHA to undertake unavoidable 
salvage  

• engaging Aboriginal Heritage Monitors through MAC from the Aboriginal 
stakeholder groups to undertake the monitoring of all initial ground disturbing 
works and salvage of heritage material  

• undertaking salvage works under the guidance of senior traditional owner 
monitors and a qualified and experienced archaeologist  

• undertaking a detailed salvage assessment to produce a plan for each physical 
component of sites which requires salvage  
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• including procedures to deal with objects within the meaning of section 6 of the 
AHA that will be affected by construction works and submitting a salvage report 
to the Registrar  

• ensuring all Men’s Restricted sites are accessible only through written 
permission via the senior male MAC traditional owner representatives sitting on 
the Circle of Elders  

• contributing to the development of an Environmental Quality Management 
Framework as detailed in the Murujuga Rock Art Strategy (MRAS)  

• undertaking ongoing assessment of airborne pollutants to monitor their impact on 
the petroglyphs located on Murujuga and report on these results in harmony with 
the objectives of the MRAS  

• obtaining a Ground Disturbance Permit (GDP) under the AHA before undertaking 
any work that involves ground disturbance  

• the request for a GDP will include:  
- an assessment of the potential:  

a) for the works to impact on Aboriginal heritage aspects, including the 
unearthing of buried archaeological sites, objects or burials  

b) to shift surface isolated artefacts from probable impact by the works  
- actions to consider additional monitoring by a qualified and experience 

archaeologist, for the moderate and high-risk areas and all areas within 
proximity of extant Aboriginal cultural heritage sites.   

 
The proponent’s Project Environmental Management Plan (Cardno 2021a) has also 
been proposed to minimise impacts to cultural heritage. This is an overarching 
environmental management plan for the Perdaman Urea Project and is supported by 
a series of issue specific sub-plans, including the Aboriginal Heritage Management 
Plan. The Project Environmental Management Plan provides guidance to 
construction and operational personnel on the minimum environmental requirements 
of the proposal.   
 
The proposed causeway linking Site C to Site F has included design to minimise 
change to tidal flow movement, which the proponent expects will mean the Fish 
Thalu Aboriginal heritage site is unlikely to be adversely affected by the causeway.   
 
The EPA notes that there is a requirement for the proponent to obtain consent under 
section 18 of the AHA to disturb Aboriginal heritage sites.  

Noise 

The proponent has prepared a Noise Management Protocol which forms part of their 
Project Environmental Management Plan (Cardno 2021a). The Noise Management 
Protocol includes the following management and mitigation actions to minimise 
impacts from noise:  

• operating noise, vibration, and potential mitigation measures, such as sound 
absorption devices, will be specified when selecting equipment for the proposal  
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• equipment will be fitted with appropriate noise reduction devices to ensure 
compliance with Project and regulatory requirements  

• mobile equipment will be regularly inspected, maintained, and replaced so that 
noise levels are minimised during the life of the equipment.   

 
The EPA notes that there is a requirement for the proponent to comply with the EP 
Noise Regulations.   

Traffic 

The proponent has committed to (Cardno 2020) the following to reduce traffic 
impacts:  

• employ a shuttle bus service to transport site construction workers to site to 
reduce traffic associated with the construction of the proposal  

• employ traffic management personnel to safely control the movement of heavy 
transport vehicles at the intersection of the causeway and Hearson Cove Road 
during construction to facilitate the movement of large modules and heavy 
materials on slow moving vehicles and avoid impacts to traffic on Burrup Road  

• installing a gatehouse and boom gates at the causeway and Site F entry points 
on Hearson Cove Road to prevent unauthorised access.   

 
The EPA notes the requirement for the proposal to obtain a development approval 
from the City of Karratha under the Planning and Development (Local Planning 
Schemes) Regulations 2015 (WA). This will ensure that construction is undertaken in 
accordance with applicable guidelines and legislation.   

Landscape and visual amenity 

The proponent has committed to (Cardno 2020) the following to reduce impacts on 
landscape and visual amenity:  

• reduce the impact of the proposal on visual amenity by using natural coloured 
materials and finishes on buildings and roofs that are non-reflective to reduce 
visual contrast  

• establishing vegetative screening along the property boundary and/or along the 
Hearson Cove Road reserve using fast growing trees and shrubs, where 
practicable.   

 
The EPA notes that there is a requirement for the regulation by the City of Karratha 
under the Building Act 2011 and the Planning and Development Act 2005 (WA). This 
will ensure that construction is undertaken in accordance with applicable guidelines 
and legislation.   

2.7.8 Assessment of impacts to environmental values 
Environmental values: The EPA considers that the key environmental values likely to 
be impacted by the proposal are Aboriginal heritage sites and cultural values 
(including rock art), cumulative noise levels, recreational activities, and public safety.   
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Aboriginal heritage sites and cultural values 

Construction and operation of the proposed urea plant and associated infrastructure 
have the potential to impact on:  

• Aboriginal heritage sites and cultural values  

• Aboriginal rock art  

• the Murujuga Cultural Landscape World Heritage Listed.   
 
The proponent has designed the proposal to avoid direct impacts to 30 of the 33 
identified Aboriginal heritage sites and cultural values AHMP (Cardno 2021a) in the 
development envelope east of Burrup Road. Three Aboriginal heritage sites located 
in Site C (Site IDs 18615, 19239 and 19874) will be disturbed during construction of 
the proposed urea plant. The EPA notes that the proposed impact has been subject 
to significant consultation with MAC who have agreed to the disturbance and are 
continuing to undertake consultation with the proponent to facilitate consent to 
disturb these sites under Section 18 of the AHA and will discuss potential salvage 
requirements with MAC.   
 
The AHMP (Cardno 2021a) identifies that seven sites of cultural heritage value (Site 
IDs 18706, 9063, 21753, 9062, 19794, and 19793) in the Dampier Port Area, two are 
located within the proposal development envelope. No sites are proposed to be 
disturbed.   
 
The EPA notes the avoidance and minimisation measures committed to in the 
proponent’s AHMP (Cardno 2021a). The EPA advises that avoidance and 
minimisation measures should be required to be implemented, along with the 
following additional measures, to reduce the potential for inconsistency with the EPA 
factor objective:  

• an AHMP objective to avoid, where possible, and minimise impacts to Aboriginal 
heritage sites and cultural values  

• management actions to be undertaken where Aboriginal heritage sites or cultural 
values are identified  

• contingency actions to be implemented in the event management actions have 
not been implemented  

• a framework for consultation with traditional owners and custodians via MAC and 
other relevant stakeholders during the life of the proposal  

• measures to facilitate ongoing traditional owner and custodian access and 
connection to culturally significant heritage sites within the development 
envelope  

• measures to re-establish traditional owner and custodian access to the 
development envelope following decommissioning of the proposal.   

 
Indirect impacts to Aboriginal sites are possible through impacts to amenity which 
have been assessed in air quality (see section 2.1) and in noise within this 
assessment of social surroundings. The EPA has assessed these impacts as unlikely 
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to be significant as applicable standards at sensitive cultural locations are not 
predicted to be exceeded. 
 
The EPA advises that the proposed design of the causeway between Site C and 
Site F is unlikely to result in any significant changes to tidal water flow movements 
within the King Bay / Hearson Cove supratidal to intertidal flat area, thereby 
minimising any potential impacts on the Fish Thalu Aboriginal heritage site.   
 
Indirect impacts to cultural heritage values from the proposal, and specifically rock art 
situated within Murujuga is assessed in the air quality assessment in section 2.1 of 
this report.   
 
The EPA notes the requirement for the proponent to obtain a section 18 consent 
under the AHA.   
 
The EPA has assessed the residual direct impacts to cultural heritage values from 
the proposal in consultation with MAC and advises that (provided appropriate 
management measures are implemented) are not likely to be inconsistent with the 
EPA’s objective to protect social surroundings from significant harm.   

Noise 

Operational noise from the proposed urea plant will result in cumulative residual 
impacts to the sensitive receptor locations listed in Table 7 below. The applicable 
criteria listed in Table 8 are derived from the EP Noise Regulations.   
 
Table 7: Predicted LA10 noise level and applicable criteria1 
Noise Sensitive 
Location 

Applicable LA10 criteria 
from the EP Noise 
Regulations 

Predicted LA10 
noise level (dB) 

Outcome 

Yara Ammonia Plant 
boundary 65 

65 at about 70 m 
beyond the eastern 
boundary of the 
development 
envelope in Site C 
and 64 at the Yara 
Ammonia Plant 
boundary.   

Marginally exceeds the 
criteria.   

Hearson Cove 45 41 Below the applicable 
criteria.   

Deep Gorge 60 43 Below the applicable 
criteria.   

Industrial Estate 
(West) 65 59 Below the applicable 

criteria.   

Fish Thalu 60 55-60 Below or at the 
applicable criteria.   

Yatha 60 50-55 Below the applicable 
criteria.   

NHL place (Site ID 
9439) within Site F 60 55 Below the applicable 

criteria.   
1 Data sourced from (Cardno 2020 and 2021a) 
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The results indicate that noise levels at these locations are predicted to comply with 
the relevant criteria in the EP Noise Regulations for sensitive receptors with the 
exception of a marginal exceedance at the eastern boundary of the development 
envelope in Site C. This is not expected to be significant because the predicted 
exceedance is located between the eastern boundary of Site C and the western 
boundary of the adjacent Yara Ammonia Plant within an infrastructure corridor with 
no sensitive receptors. The predicted noise level at the western boundary of the Yara 
Ammonia Plant is 64 dB which is below the applicable criteria.   
 
The EPA considers that noise emissions from the proposed urea plant are unlikely to 
adversely affect recreational activities at Hearson Cove or cultural and tourist 
activities at Deep Gorge (Ngajarli).   
 
The EPA has assessed the residual noise impacts to cultural heritage values from 
the proposal (if implemented as proposed) are likely to be consistent with the EPA’s 
objective to protect social surroundings from significant harm.   

Traffic impacts (public safety) 

The proposal has the potential to impact on recreational activities and public safety 
due to increased road traffic and potential disruption caused by the construction and 
operation of the proposal.   
 
The predicted peak traffic impacts during construction and operation are 169 and 200 
vehicles per hour on Burrup Road, respectively, equating to a less than 10% 
increase in traffic volumes when compared to volumes on Burrup Road in 2017/2018 
(Cardno 2020).   
 
The TIA also showed that the intersections and accesses surrounding the site 
operated at an acceptable level of service given the low traffic volumes and 
negligible queuing (Cardno 2020). The installation of a gatehouse and boom gates at 
the causeway and Site F entry points on Hearson Cove Road and the use of traffic 
management personnel to control vehicle movements during construction will 
minimise the potential for public safety and recreational activities to be adversely 
affected. The gatehouse and boom gates at the causeway entry point on Hearson 
Cove Road will also prevent the entry of unauthorised vehicles onto the causeway 
following construction. The realignment of Hearson Cove Road will not affect access 
to Ngajarli or Hearson Cove. The EPA considers that the overall change to traffic 
from the proposal is minor.   
 
The EPA has assessed the residual impacts of the proposal (if implemented as 
proposed) are likely to be consistent with the EPA’s objective to protect social 
surroundings from significant harm.   

Visual amenity 

The LVIA analysed 11 viewpoints with six location identified as having low sensitivity, 
two with moderate sensitivity, and two that are sensitive based on a foreground and 
middle ground analysis. The two locations that are moderately sensitive are Burrup 
Road / Hearson Cove Road and Hearson Cove Road and the two locations that are 
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sensitive are the Deep Gorge walking track and Hearson Cove Beach barbeque area 
(Cardno 2020). The residual visual impacts at the moderate and sensitive viewpoints 
are summarised in Table 8 below.   
 
Table 8: Predicted visual impacts1 
Viewpoint 
reference and 
location 

Sensitivity Receptors  Residual impact 

Burrup Road 200 m 
north of Hearson 
Cove Road.   
(Viewpoint 2) 

Moderate  Recreational users, 
traditional owners, 
National Park and tourist 
users, Industry and 
associated workers and 
contractors and Residents 
Damper and Karratha.   

Looking north-east to Site C 
existing industry is visible in 
the foreground and the 
proposal dominates views 
especially seen from ground 
level or from a driving 
experience.   

Hearson Cove Road 
east of the Deep 
Gorge (Ngajarli) 
access.   
(Viewpoint 3) 

Moderate Recreational users, 
National Park and tourist 
users.   

Looking west to Site C 
existing industry is visible in 
the foreground and the 
proposal dominates views 
especially seen from ground 
level or from a driving 
experience.   

Deep Gorge track.   
(Viewpoint 6) 

Sensitive Traditional owners, 
National Park and tourist 
users.   

Located approximately 1.5 km 
from the proposal, existing 
industry is visible. The rocky 
terrain obscures the proposal 
infrastructure with exception 
of the partially visually 
permeable flare stack.   

Hearson Cove Beach 
barbeque area.   
(Viewpoint 7) 

Sensitive Recreational users, 
National Park and tourist 
users.   

Existing industry punctuates 
skyline with the proposal roof 
line slightly visible with the 
partially visually permeable 
flare stack visible.   

1 Data sourced from (Cardno 2020) 
 
The EPA advises that the proposal will intensify the industrial development in the 
central location of the BSIA on the Burrup Peninsula. The proposal will be seen in the 
context of the surrounding industry by receptors travelling through the industrial 
estate and accessing Hearson Cove and Deep Gorge (Ngajarli). The proposal’s 
impact on viewsheds at Hearson Cove and Deep Gorge (Ngajarli) is not expected to 
be significant due to the landscape obscuring the majority of the proposal 
infrastructure with views limited to rooftops and a partially visible stack structure.   
 
The proposal’s lighting has the potential to impact on the experience of night visits at 
Deep Gorge (Ngajarli) and Hearson Cove from an increase of night glow. The EPA is 
unable to assess the specific potential impact of night glow on the surrounding 
environment due to the absence of detailed information. The EPA notes that the 
proponent has proposed to use lighting in accordance with AS 4282-1997: Control of 
Obtrusive Effects from Outdoor Lighting Guidelines and adopt management and 
mitigation, and on that basis has assessed impacts from lighting as not likely to be 
significant.   
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The EPA as assessed the residual impacts (if managed as proposed) on visual 
amenity are likely to be consistent with its objective to protect social surroundings 
from significant harm, provided it is subject to recommended conditions requiring 
best practice technology and management actions to minimise light glow so 
environmental values at sensitive locations are protected.   

2.7.9 Summary of assessment of impacts of proposal on environmental 
values 

The EPA has assessed the likely residual impacts of the proposal on social 
surroundings to be:  
1. three Aboriginal heritage sites located in Site C (Site IDs 18615, 19239, and 

19874) will be disturbed and relocated during construction of the proposed urea 
plant with the agreement of MAC (Cardno 2021a)  

2. unlikely to impact on the Fish Thalu Aboriginal heritage site as the causeway will 
not materially impede tidal water flow movements within the King Bay / Hearson 
Cove supratidal to intertidal flat area  

3. noise levels are predicted to be at, or below assigned noise criteria in the EP 
Noise Regulations for sensitive receptors Hearson Cove, Deep Gorge, the Fish 
Thalu and Yatha Aboriginal heritage sites, and NHL Site ID 9439 within Site F. 
Noise levels are predicted to marginally exceed the relevant criteria in the EP 
Noise Regulations at the eastern boundary of the development envelope in 
Site C (Cardno 2021a)  

4. traffic generated by the proposal would peak at 200 vehicles per hour peak, with 
intersections and accesses surrounding the site operating at an acceptable level 
of service given the low traffic volumes and negligible queuing (Cardno 2021a)  

5. the proposal will be seen in the context of the surrounding industry by receptors 
travelling through the industrial estate and accessing Hearson Cove and Deep 
Gorge (Ngajarli). The proposal’s impact on viewsheds at Hearson Cove and 
Deep Gorge (Ngajarli) is not expected to be significant due to the landscape 
obscuring the majority of the proposal infrastructure with views limited to rooftops 
and a partially visible stack structure  

6. the proposal’s lighting will add to the existing night glow and may impact on 
Hearson Cove and Deep Gorge (Ngajarli).   

 
The assessment of potential residual impacts on social surroundings from air quality 
is addressed in section 2.1.   

2.7.10 Summary of assessment and recommended conditions  

The EPA has considered whether the residual impacts are consistent with the EP Act 
principles (see Appendix 2) and the EPA factor objective to protect social 
surroundings from significant harm.   
 
For assessment of proposal impacts on social surroundings as a result of air 
emissions on rock art, see section 2.1. 
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In doing so, the EPA has also considered whether reasonable conditions could be 
imposed to prevent inconsistency with the EPA’s factor objective.   
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments (e.g. EPA Report 1668 and EPA Report 1670).   
 
Table 9: Summary of assessment, conditions and DMA regulation of 
social surroundings 
No Residual impact to 

environmental values 
Assessment finding Recommended 

conditions, and DMA 
regulation 

1. Direct impacts to 3 Aboriginal 
sites located on Site C.   
 
Indirect impacts to Aboriginal 
heritage sites and cultural 
values.   

Proposal impacts have been 
agreed to by MAC.   
 
Potential material impact to 
Aboriginal heritage sites and 
cultural values likely to be 
managed to meet EPA 
objectives through 
implementation of the 
proponent’s Aboriginal Heritage 
Management Plan prepared in 
consultation with MAC.   
 
Unlikely to be consistent with 
EPA’s objectives for this factor 
subject to conditions requiring 
objectives avoidance, where 
possible, and otherwise 
minimisation of direct and 
indirect impacts to social, 
cultural, heritage, and 
archaeological values within 
and surrounding the 
development envelope, and 
implementation of Cultural 
Heritage Management Plan.   
 
Impacts to cultural values 
associated with rock art is 
considered in section 2.1.   

Condition 1 – Limits 
and extent of proposal.  
 
Condition 9 – Cultural 
Heritage including:  

• objectives  

• ongoing 
consultation with 
MAC and the 
Department of 
Planning Lands 
and Heritage 

• Cultural Heritage 
Management Plan 
specifying 
construction, 
operational and 
reporting actions  

• traditional owner 
cultural heritage 
observers during 
construction and 
operation 
submission of the 
Cultural Heritage 
management 
planning to the 
Registrar of 
Aboriginal Sites.   

 
Disturbance of sites 
regulated under the 
Aboriginal Heritage 
Act 1972.   
 
Conditions which are 
recommended in 
relation to 
environmental values 
of rock art. See 
section 2.1.   

2. Potential impact to Fish Thalu 
Aboriginal heritage site due to 

Unlikely to be a material impact 
as the causeway will not 

Condition 1 – Limits 
and extent of proposal.   
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No Residual impact to 
environmental values 

Assessment finding Recommended 
conditions, and DMA 
regulation 

changes in tidal flow movement 
the King Bay / Hearson Cove 
supratidal to intertidal flat area.   

materially impede tidal water 
flow movements within the King 
Bay / Hearson Cove supratidal 
to intertidal flat area.   
 
Likely to be consistent with 
EPA’s objectives for this factor 
subject to condition on extent 
and limits of proposal on in tidal 
flow movement.   

3. Increased cumulative noise 
levels.   

Not likely to be a material 
impact as noise levels are 
predicted to be at, or below 
assigned noise criteria in the EP 
Noise Regulations for sensitive 
receptors.   
 
Noise levels are predicted to 
marginally exceed the relevant 
criteria in the EP Noise 
Regulations at the eastern 
boundary of the development 
envelope in Site C.   
 
Likely to be consistent with 
EPA’s objectives for this factor 
subject to condition requiring 
implementation of Cultural 
Heritage Management Plan 
which manages noise.   

Condition 9 – Including 
a Cultural Heritage 
Management Plan.   
 
Regulated under the 
Environmental 
Protection (Noise) 
Regulations 1997 and 
Part V of the EP Act.   

4. Potential impacts to recreational 
activities and public safety from 
increased traffic movements.   

Not likely to be a material 
impact provided that 
management and mitigation 
measures are complied with.   
 
Likely to be consistent with 
EPA’s objectives for this factor.   

Regulated by the City 
of Karratha under the 
Planning and 
Development (Local 
Planning Schemes) 
Regulations 2015 
(WA).   

5. Direct impacts to visual amenity.   Not likely to be a material 
impact provided that 
management and mitigation 
measures are complied with.   
 
Likely to be consistent with 
EPA’s objectives for this factor 
subject to conditions requiring 
avoidance and minimisation of 
visual amenity impacts to social 
and cultural places and 
activities, and construction and 
operational management of 
visual amenity.   

Condition 9 – 
including:  

• objective for visual 
amenity 

• visual amenity 
considerations in 
the Aboriginal 
Heritage 
Management Plan.   

 
Regulated by the City 
of Karratha under the 
Building Act 2011 and 
the Planning and 
Development (Local 
Planning Schemes) 
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No Residual impact to 
environmental values 

Assessment finding Recommended 
conditions, and DMA 
regulation 
Regulations 2015 
(WA).   

6. Lighting will add to the existing 
night glow and may impact on 
Hearson Cove and Deep Gorge.   

Not likely to be a material 
impact provided that 
management and mitigation 
measures are complied with.   
 
Likely to be consistent with 
EPA’s objectives for this factor 
subject to condition requiring 
best practice technology and 
management actions to 
minimise light glow so that 
environmental values at 
sensitive locations are 
protected.   

Condition 10 – 
Lighting management 
including:  

• objective  

• Lighting 
Management Plan  

• monitoring and 
reporting  

• requiring the 
Murujuga 
Aboriginal 
Corporation be 
consulted by the 
proponent when it 
submits Lighting 
Management Plan 
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2.8 Marine environmental quality 

2.8.1 Environmental objective 
The EPA’s environmental objective for marine environmental quality is to maintain 
the quality of water, sediment and biota so that environmental values are protected.   

2.8.2 Investigations and surveys 
The proposal is informed by investigations described in the ERD (Cardno 2020) 
which draws on information including the following documents:  

• EPBC Act Referral 2008/4546 (Burrup Nitrates Pty Ltd. Manufacturing, King Bay 
/ Hearson Cove Industrial Precinct, Burrup Peninsula, Western Australia  

• Ministerial Statement 594 – Desalinated Water and Seawater Supplies Project, 
Burrup Peninsula.   

 
The Perdaman Urea Project – King Bay Water Quality report in Appendix S in the 
Response to Submissions Document (Cardno 2021a) provides an investigation into 
marine water quality and the deposition of the project’s urea emissions and provides 
a review of coastal processes affecting the flushing characteristics and associated 
water quality in King Bay.   

2.8.3 Proposal context – existing environment 
The project is located on the Burrup Peninsula in proximity to the Dampier 
Archipelago which is recognised for its very high marine biodiversity and 
conservation values (DoE 2006). Mermaid Sound which is located adjacent to the 
Dampier Archipelago supports a range of marine-related industry sector uses 
including shipping and wastewater disposal (Cardno 2020).   
 
Marine Levels of Ecological Protection (LEPs) in the Pilbara region were set out and 
updated in the Pilbara Coastal Water Quality Consultation Outcomes – 
Environmental Values and Environmental Quality Objectives Marine Series Report 
No 1 (DoE 2006). The majority of Mermaid Sound has been assigned with high to 
maximum LEPs (DoE, 2006). The areas surrounding the various industrial facility 
jetties and wharves in Mermaid Sound and Dampier Port have moderate LEPs. Brine 
and process water discharge areas for industrial facilities including the 1 ha area 
surrounding the ocean outfall of the Water Corporation’s Multi-User Brine Return 
Line (MUBRL) in King Bay have low LEPs.   
 
The proposal’s Sites C and F are located to the east of the existing Burrup Road 
causeway, on either side of the King Bay / Hearson Cove supratidal to intertidal flat 
area. King Bay, a bay within Mermaid Sound, is located to the west of Burrup Road 
and tidal flows from King Bay to access the Hearson Cove supratidal to intertidal flat 
area through the Burrup road culvert.   
 
Operation of the Water Corporation’s MUBRL is regulated via Ministerial Statements 
567 and 594 (MS 567 and MS 594). The Water Corporation has approval to 
discharge up to 208 ML/d of wastewater (brine) into the marine environment of King 
Bay via the MUBRL. All industries that use the MUBRL are required to meet the 
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requirements of the Water Corporation’s Technical Compliance Advice Bulletin Ref. 
PM20992155 (22 February 2019).   

2.8.4 Proposal elements with potential impacts 
Operation of the proposed urea plant has the potential to impact on marine 
environmental quality due to:  

• the discharge of saline water (brine) and wastewater at a stable rate of 
approximately 54-55 ML/d into King Bay via the existing Water Corporation 
MUBRL of a water quality described in the Water Corporation’s Technical 
Compliance Advice Bulletin Ref. PM20992155 (22 February 2019) referenced in 
section 4.3.5.4 in the ERD (Cardno 2020). The saline water and wastewater 
comprises:  
- polishing water backflush  
- seawater filter backwash  
- cooling tower pit water  
- brine pond (blending).   

• deposition of air emissions (urea dust from Site C) and spillages of urea product 
and fugitive urea dust during ship loading and conveying of urea from the storage 
shed to the ship loader entering the marine environment  

• surface water from stormwater run-off from hardstand areas which has the 
potential to cause erosion and the transport and deposition of sediments into 
King Bay via the supratidal flats (assessed as a component of inland waters - 
see section 2.5 in this report).   

2.8.5 Consultation 
Consultation on the proposal raised concerns about impacts to marine water quality 
from the discharge of wastewater from the plant into King Bay via the MUBRL, 
contaminated stormwater leaving the site, and the deposition of urea dust in the 
marine environment.   

2.8.6 Impact minimisation measures (including regulation by other decision-
making authorities) 

Discharges 

The proponent will use the following measures to minimise impacts to marine 
environmental quality from discharges:  

• desalination brine generated by the desalination plant which does not meet the 
MUBRL discharge specification will be sent to the brine evaporation pond and 
the solid waste from this area will be removed off-site by an appropriately 
licensed waste contractor and disposed of at a licensed waste facility.   

 
The proponent has prepared a Solid and Liquid Waste Management Plan, Perdaman 
Urea Project Burrup Peninsula, Western Australia (Version PCF 1, 25 January 2021) 
(Cardno 2021a) which outlines how impacts on marine environmental quality from 
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the discharge of wastewater from proposal will be minimised. The EPA notes that the 
management and mitigation actions relating to the discharge of wastewater into the 
marine environment include, but are not limited to:  

• treating black / grey water from permanent staff amenities including toilets, 
shower, washing, and kitchen facilities via a sewage treatment plant prior to 
discharge into the MUBRL  

• discharging desalination brine generated by the desalination plant to the MUBRL 
for offsite disposal after mixing and diluting it with the seawater blowdown stream 
from the plant cooling tower  

• ensuring that any discharge to the MUBRL complies with the conditions, 
including water quality standards, in MS 567 and MS 594 under Part IV of the EP 
Act  

• continuously recirculating seawater and only discharging a small component 
(approximately 1%) off-site via the MUBRL.   

 
The EPA notes the requirement for the proposal to obtain a licence under Part V of 
the EP Act for the discharge of wastewater from the premises.   

Fugitive urea dust emissions 

The proponent will minimise urea dust emissions to the marine environment by:  

• polishing and reusing process condensate within the process system  

• employing best practice technologies at Site C to minimise urea dust as outlined 
in the section 2.1 of this report in the air quality factor assessment  

• producing granular urea product creating less finds and dust during handling  

• using a fully enclosed conveyer and ship loading system including a telescopic 
chute and shroud  

• locating the proposed urea product storage shed at Dampier Port about 100 m 
away from the shore and fully enclosing the feed conveyor linking the storage 
shed to the shiploader  

• complying with the Pilbara Port Authority policies, manuals and procedures 
including the Pilbara Port Authority, Environmental Management Plan 
2017-2018.   

 
The EPA notes the requirement for the proponent to obtain a works approval and 
registration under Part V of the EP Act for the loading of urea product onto marine 
vessels. This is expected to regulate operations to minimise fugitive dust emissions 
and spillages of urea product into the marine environment.   
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2.8.7 Assessment of impacts to environmental values 
The EPA considers that the key environmental value likely to be impacted by the 
proposal is marine water quality.   

Discharge of brine 

The discharge of wastewater from the proposed plant into King Bay has the potential 
to impact on the marine water quality of King Bay. The proposal’s wastewater 
discharge into King Bay will be via the Water Corporation’s MUBRL ocean outfall. 
The MUBRL currently discharges up to about 57 ML/d into the marine environment 
(Cardno 2020). The Perdaman Urea Project will add about 55 ML/d (approximately 
20 GL/a) to this as a continuous stream which will result in a combined discharge 
quantity of approximately 112 ML/d (Cardno 2021), which is below the maximum 
quantity of 208 ML/day set out in MS 567 and MS 594.   
 
The EPA notes that the quality of wastewater discharged into the MUBRL is required 
to meet the requirements in the Water Corporation’s Technical Compliance Advice 
Bulletin Ref. PM20992155 (22 February 2019) in order to meet the ANZECC and 
ARMCANZ (2000) species protection level water quality guidelines within the 0.01 
km2 mixing zone as recommended in EPA Report 1044 (Cardno 2020).   
 
The EPA expects that the Part V licence for the proposed plant would include 
wastewater quality criteria and limits which are consistent with the requirements of 
the Water Corporation’s acceptance criteria in the Technical Compliance Advice 
Bulletin Ref: PM20992155 (22 February 2019).   
 
The EPA has assessed the residual impact of the proposal (if managed as proposed 
are likely to be consistent with its objective to ensure marine water quality 
environmental values are protected.   

Fugitive urea dust emissions 

Marine water quality may potentially be impacted due to fugitive urea emissions and 
product spillages into the marine environment during ship loading activities at 
Dampier Port. The EPA notes that the risk of this occurring will be largely mitigated 
by the use of a ship loader that will be equipped with a fully enclosed telescopic 
chute and shroud. The proposed urea product storage shed at Dampier Port will be 
located about 100 m away from the shore with a fully enclosed feed conveyor linking 
the storage shed to the shiploader (Cardno 2021a). As a result, the EPA considers 
that the risk of fugitive urea dust emissions from these sources impacting on marine 
water quality is minimal.   
 
The EPA notes that the findings from the proponent’s analysis of the flushing 
efficiency of King Bay indicate that:  

• the high tidal range in King Bay combined with the strong tidal currents in 
Mermaid Sound are conducive to the high renewal of the water body in the bay  

• the analysis indicates “good” flushing characteristics with rapid renewal of the 
majority of the water body within less than 1.5 days, regardless of the tidal cycle.   
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The proposal is predicted to result in a median urea PM10 deposition rate of about 
0.01 kg/ha/yr and a urea PM2.5 deposition rate of only 0.002 kg/ha/yr (Cardno 
2021a). However, the EPA notes that there are currently no applicable criteria for 
urea in the ANZECC/ARMCANZ (2000) marine water quality guidelines. 
Nevertheless, based on the very low predicted urea deposition rates into the marine 
environment and the rapid renewal of the majority of the water body in the bay within 
less than 1.5 days, regardless of the tidal cycle, the EPA considers that potential 
impacts on marine environmental quality are unlikely to be significant.   
 
Given the measures that will be used to manage the risk of urea product spillages 
during ship loading of urea product at Dampier Port, and the discharge of wastewater 
into the marine environment, the EPA considers that the potential residual impacts 
on marine water quality are unlikely to be significant.   

2.8.8 Summary of impacts of proposal to environmental values 
The EPA has assessed the likely residual impacts of the proposal on marine 
environmental quality to be:  
1. unlikely to be material impact from wastewater discharge due to requirements 

and limits associated with disposal to the MUBRL  
2. unlikely to be material impact from the proposal’s urea dust emissions given the 

proposal design and low predicted urea deposition rates and the rapid renewal of 
the majority of the water body in the bay.   

2.8.9 Summary of assessment and recommended conditions objective 
The EPA has considered whether the residual impacts are consistent with the EP Act 
principles (see Appendix 2) and the EPA factor objective to maintain the quality of 
water, sediment and biota so that environmental values are protected.   
 
In doing so, the EPA has also considered whether reasonable conditions could be 
imposed to prevent inconsistency with the EPA’s factor objective.   
 
The EPA has considered whether its conclusions are consistent with other recent 
assessments (e.g. EPA Report 1673).   
 
Table 10: Summary of assessment, conditions and DMA regulation of 
marine environmental quality 
No Residual impact to 

environmental values 
Assessment finding Draft conditions / 

DMAs regulation 
1. Potential direct and indirect 

impacts to marine water quality 
from wastewater discharge.   

Unlikely to be a material 
impact.   
 
Impacts primarily managed 
through requirements and 
limits associated with disposal 
to the MUBRL.   
 
Can be managed through 
standard management and 
mitigation measures.   

Condition 1 – Limits 
and extent of the 
proposal requiring 
wastewater disposal 
through the MUBRL.   
 
Regulated via a 
licence under Part V of 
the EP Act (for 
wastewater 
discharge).   
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No Residual impact to 
environmental values 

Assessment finding Draft conditions / 
DMAs regulation 

 
Will be licenced under Part V 
of the EP Act (for wastewater 
discharge).   
 
Likely to be consistent with 
EPA’s objectives for this 
factor.   

2 Potential direct and indirect 
impacts to marine water quality 
from urea dust.   

Unlikely to be material impact 
from the proposal’s urea dust 
emissions given the proposal 
design and low predicted urea 
deposition rates and the rapid 
renewal of the majority of the 
water body in the bay.   
 
Likely to be consistent with 
EPA’s objectives for this 
factor.   

Regulated by the 
DWER through a 
works approval and 
registration (for ship 
loading).   
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3 Holistic assessment 
While the EPA assessed the impacts of the proposal against the key environmental 
factors individually, the EPA also recognises the complex linkages between air 
quality, greenhouse gas emissions, flora and vegetation, terrestrial fauna, inland 
waters, coastal processes, social surroundings and marine environmental quality 
(see Figure 3) and has therefore also considered the connections and interactions 
between parts of the environment to inform a holistic view of impacts to the whole 
environment.   
 

 
 
Figure 3: Intrinsic interactions between key environmental factors 

Air quality 

The proposal’s residual impact on human health and amenity through the NO2, SO2, 
NH3, O3, PM10 and PM2.5 GLCs at sensitive receptors has been assessed as low. 
The assessment is based on predictions that GLCs at Dampier, Karratha, Hearson 
Cove and Deep Gorge (Ngajarli) remain below applicable criteria, with the exception 
of annual PM10 and PM 2.5 GLCs at Hearson Cove and Deep Gorge (Ngajarli) which 
slightly exceed the relevant criteria due to high levels of natural background dust 
(Cardno 2020).   
 
The EPA considers there may be a threat of serious or irreversible damage to rock 
art from industrial air emissions (in particular urea particulates and NH3) from the 
proposal accelerating the natural weathering. The EPA considers that there is lack of 
full scientific consensus about potential residual cumulative impacts on the significant 
environmental values (including social surroundings values) associated with rock art 
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within Murujuga. Therefore, after consideration of the precautionary principle and 
principle of intergenerational equity in particular, the EPA recommends that a 
cautious, preventative approach be taken and the proposal be required to ensure no 
air emissions from the proposal have an adverse impact accelerating the weathering 
of rock art within Murujuga beyond natural rates. The EPA also recommends that the 
proposal, and other existing and future cumulative air emission sources, be required 
to meet future detailed air emissions quality objectives and criteria which are 
developed for cumulative emissions sources when there is adequate certainty about 
this (note: adequate certainty is expected to be available prior to commencement of 
proposal operations, and the EPA recommends the proposal be required to comply 
with these at that time, as well as continuously implement best practice technology to 
reduce emissions). If these recommendations are adopted, the EPA considers the 
proposal (if implemented) is not expected to be inconsistent with the EPA’s 
environmental factor objectives and EP Act principles which are relevant to rock art.   
 
Air quality emissions have the potential to impact on a range of other environmental 
elements including, but not limited to social surroundings, terrestrial fauna, and flora 
and vegetation (plant growth and structure). A critical linkage for this assessment is 
the potential impacts on significant cultural and heritage values associated with the 
rock art of Murujuga due to changes in air quality. Another link is the potential impact 
from air emissions on vegetation, which then affects fauna habitat.   
 
The EPA considers that the proposed mitigation and management measures and 
recommended conditions for impacts to air quality will also mean the impacts to the 
health of other factors of the environment including the values associated with social 
surroundings and terrestrial fauna and vegetation are likely to be consistent with the 
EPA’s environmental factor objectives.   

Greenhouse gas emissions 

There is an established link between GHG emissions and the risk of climate change.  
The EPA recognises that climate change will impact on Western Australia’s 
environment and environmental values. The EPA therefore considers GHG 
emissions to be a key environmental factor in the assessment of the proposal.   
 
The residual impact associated with GHG emissions from the proposal is 9.75 Mt of 
CO2-e generated over the life of the proposal. The proposal’s GHG emissions are 
650,000 tonnes of CO2-e per annum at project commencement. The proposal 
commits to a GHG reduction pathway to achieve net-zero GHG emissions by 2050 
by reducing emissions by 130,000 tonnes of CO2-e per annum over subsequent 
5-year intervals from 2030 onwards (Cardno 2021a).   
 
GHG emissions have the potential to impact on other environmental factors through 
the effects of climate change.   
 
The EPA considers that the proposed mitigation measures and recommended 
conditions to regulate GHG emissions will also mean that the impacts to the health of 
other factors of the environment including the values associated with flora and 
vegetation, terrestrial fauna, social surroundings inland waters, marine environmental 
quality, coastal processes, and air quality are likely to be consistent with the EPA’s 
environmental factor objectives.   
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Flora and vegetation 

The proposal has been designed to avoid some clearing of native vegetation and 
utilise existing cleared areas. The proposal will clear 73.05 ha of native vegetation 
including 0.16 ha of Priority 1 (P1) Priority Ecological Community (PEC) - Burrup 
Peninsula Rock Pile Communities and 21 locally significant vegetation communities 
(Cardno 2021a).   
 
The proposal has the potential to impact on terrestrial fauna through the removal or 
alteration of habitats. Furthermore, clearing native vegetation also may change the 
relationship indigenous peoples hold with country.   
 
The impact on flora and vegetation is assessed as being significant and is required to 
be counterbalanced through the provision of offsets. Given the fauna habitat beyond 
the development envelope, and the recommended counterbalancing, the EPA 
considers that the proposed mitigation measures and recommended conditions to 
regulate flora and vegetation will also mean that the impacts to the health of other 
factors of the environment including the values associated with terrestrial fauna and 
social surroundings are likely to be consistent with the EPA’s environmental factor 
objectives.   

Terrestrial fauna 

The proposal has been designed to avoid some clearing of habitats and utilise 
existing cleared areas. The proposal will impact on terrestrial fauna through clearing 
64 ha of ‘Good to Excellent’ condition foraging and roosting habitat for EPBC Act and 
BC Act listed fauna species. Species impacted include the northern quoll and the 
Pilbara olive python through clearing of 49.33 ha of potential habitat, the ghost bat 
through clearing of 2.7 ha of potential habitat, and migratory / marine birds through 
the clearing of 11.97 ha of potential habitat (Cardno 2021a).   
 
The proposal has the potential to impact on terrestrial fauna and change the 
relationship indigenous peoples hold with country by changing the fauna behaviours 
important to ceremony.  
 
By applying the proposed mitigation, management, and recommended 
counterbalancing of impacts on terrestrial fauna, the EPA considers that the impacts 
to the health of other environmental factors including the values associated with 
social surroundings are likely to be consistent with the EPA’s environmental factor 
objectives.   

Inland waters 

The proposed disturbance footprint minimises alteration of surface water and 
groundwater flows. However, some impacts to surface water flows through diversion 
of ephemeral creek lines is expected, as well as impacts to groundwater through 
dewatering activities (if conducted). Potential impacts could also include 
contamination of water quality through spills and leaks, and disturbance of acid 
sulfate soils.   
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These potential impact on inland waters may also affect other elements of the 
environment including, but not limited to, impacts to flora and vegetation and 
terrestrial fauna through changes to the water regime and availability, and impacts to 
marine environmental quality through changes to water quality and flow in supratidal 
and intertidal areas. Disturbances to inland waters may also change the relationship 
indigenous peoples hold with country.   
 
By applying the proposed mitigation and management measures and recommended 
conditions for impacts to inland waters, the EPA considers that impacts to the health 
of other factors of the environment including the values associated with flora and 
vegetation, terrestrial fauna, marine environmental quality, and social surroundings 
are likely to be consistent with the EPA’s environmental factor objectives.   

Marine environmental quality 

The proposal has been designed, to minimise changes to marine water quality due to 
fugitive urea dust emissions through suitable mitigation measures in the loading and 
storing of urea at Dampier Port. Whilst the risk of an accidental spill of urea product 
into the marine environment is greatly reduced through the mitigation measures, the 
possibility cannot be eliminated completely. Impacts on marine water quality from the 
discharge of wastewater into King Bay via the Water Corporation’s MUBRL are 
unlikely as the quality of the wastewater entering the MUBRL from the proposed 
plant will comply with the Water Corporation’s acceptance criteria so that compliance 
with the requirements of Ministerial Statements 567 and 594 for the MUBRL is 
maintained.   
 
If an accidental spill were to occur over the life of the proposal, then it would have the 
potential to impact on marine environmental quality. In this instance, marine 
environmental quality would affect other elements of the environment, including but 
not limited to potential degradation of coastal vegetation, mangrove communities, 
and other benthic communities and habitats. Impacts to coastal vegetation and 
mangroves could in turn cause changes to coastal morphology. These potential 
impacts may also lead to changes in the relationship indigenous peoples hold with 
country.   
 
By applying the proposed mitigation and management measures and recommended 
conditions for impacts to marine environmental quality, the EPA considers that the 
impacts to the health of other factors of the environment including the values 
associated with flora and vegetation, inland waters, coastal processes, and social 
surroundings are likely to be consistent with the EPA’s environmental factor 
objectives.   

Coastal processes 

The proponent has designed the proposed causeway to link Sites C and F to avoid 
impacts to coastal processes as far as practicable, including consideration of 
appropriate height for infrastructure to accommodate predicted storm surge levels, so 
not to impede tidal water flows or cause an increase in inundation levels at the Fish 
Thalu Aboriginal heritage site. Residual impacts on coastal processes are not likely 
to be material due to the appropriate avoidance and management measures that 
have been proposed.   
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Potential impacts to coastal processes would interact with other elements of the 
environment including, but not limited to, degradation of supratidal and intertidal 
vegetation and benthic habitats and communities such as mangroves. Changes in 
coastal morphology and geophysical processes also have the potential to change the 
relationship indigenous peoples hold with country.   
 
By applying the proposed mitigation and management measures and recommended 
conditions for impacts to coastal processes, the EPA considers that the impacts to 
the health of other elements of the environment including the values associated with 
flora and vegetation, marine environment quality and social surroundings are likely to 
be consistent with the EPA’s environmental factor objectives.   

Summary of holistic assessment 

The EPA recognise Murujuga is an area of outstanding conservation and heritage 
value, with one of the most dense and diverse collections of rock art in the world.  
The EPA is also aware of the potential for industry and other activities located within 
Murujuga to influence the complex interactions between environmental factors.  
These interactions have the potential to influence the environment in a holistic and 
non-linear nature, effecting all environmental values which are physically and 
intrinsically linked to Social Surroundings and specifically cultural heritage.   
 
The EPA advises that there is lack of full scientific consensus about potential residual 
cumulative impacts on the significant environmental values associated with rock art 
within Murujuga. Therefore, after consideration of the precautionary principle and 
principle of intergenerational equity in particular, the EPA recommends that a 
cautious, preventative approach be taken and the proposal be required to ensure no 
air emissions from the proposal have an adverse impact accelerating the weathering 
of rock art within Murujuga beyond natural rates.  
 
The EPA in considering the significant environmental and cultural values of Murujuga 
has recommended implementation conditions to be imposed on the proposal.  And if 
implemented, would mean that the proposal is not likely to be inconsistent with the 
EPA’s objectives.   
 
The EPA considers that a five yearly environmental performance report should be 
required from the proponent, given the interconnected environmental values in the 
area likely to be affected by the proposal, and the 80 year life of the proposal. This 
environmental performance reporting will provide the proponent and the Minister with 
renewed and current information about the performance of the proposal with respect 
to environmental values over the life on the project.   
 
Given the cumulative nature of many impacts in the area likely to be affected by the 
proposal, the EPA recommends the proponent be permitted to prepare the report in 
whole or part with other proponents who have proposals operating there.   
 
To ensure heritage and cultural values which may be affected by impacts on other 
key environmental factors are continued to be considered in a holistic way, the EPA 
has recommended that MAC be consulted by the proponent when it submits and 
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reviews management plans for the key environmental factors of air quality, 
greenhouse gas emissions, flora and vegetation and Aboriginal heritage.   
 
The EPA also recommends that traditional owner observers be used during the 
disturbance of flora and vegetation, fauna habitat, and cultural heritage.   
 
When the separate environmental factors of the proposal were considered together 
in a holistic assessment, the EPA formed the view that the impacts from the proposal 
would not lead to any change to its view about consistency with the EPA’s factor 
objectives.   
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4 Offsets 
Environmental offsets are actions that provide environmental benefits which 
counterbalance the significant residual impacts of a proposal. The EPA may apply 
environmental offsets where it determines that the residual impacts of a proposal are 
significant, after avoidance, minimisation and rehabilitation have been pursued.   
 
The EPA considers that the clearing of native vegetation and impacts on other 
associated environmental values in the Pilbara Interim Biogeographic 
Regionalisation for Australia (IBRA) bioregion is significant where the cumulative 
impact may reach critical levels if not managed. The proposal is located within the 
Roebourne IBRA subregion of which only 3.45% is currently reserved for 
conservation.   
 
In its advice on the cumulative impacts in the Pilbara (EPA 2014), the EPA 
considered that without intervention, in the increasing cumulative impacts of 
development and land use in the Pilbara region will significantly impact on 
biodiversity and environmental values.   
 
In the case of this proposal, the likely significant residual impacts are:  

• clearing of up to 64 ha of ‘Good to Excellent’ condition native vegetation, 
including foraging and dispersal habitat for the Pilbara olive python, northern 
quoll, ghost bat and EPBC Act listed Migratory/marine bird habitat  

• clearing of 0.16 ha of Priority 1 PEC - Burrup Peninsula rock pile community, 
which is also critical habitat for the Pilbara olive python and northern quoll (rocky 
outcrop).   

 
Due to remaining quantity and quality of flora and vegetation types in the local area 
and region, and the relatively small areas of impact, the significant residual impact 
could be counterbalanced consistently with the WA Environmental Offsets 
Guidelines.   
 
Consistent with other decisions within the Pilbara region, the EPA recommends that 
the following offset rates (calculated on the 2020 calendar year) are likely to counter-
balance the significant impacts and should apply in the form of a contribution to a 
Pilbara strategic conservation initiative for landscape-scale actions to protect 
biodiversity in the Pilbara:  

• $826 AUD (excluding GST) per hectare of ‘Good to Excellent’ condition native 
vegetation, including foraging and dispersal habitat for the Pilbara olive python, 
northern quoll, ghost bat and EPBC Act listed Migratory/marine bird habitat, 
cleared for the proposal within the Roebourne IBRA subregion  

• $1,653 AUD (excluding GST) per hectare of Priority 1 PEC - Burrup Peninsula 
rock pile community, which is also critical habitat for the Pilbara olive python and 
northern quoll (rocky outcrop), cleared for the proposal within the Roebourne 
IBRA subregion.   
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The EPA recommends that Condition 11 is imposed on the proponent to provide an 
offset in the form of a contribution to the PEOF to counterbalance the significant 
residual impacts of the proposal.   
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5 Conclusion and recommendations 
The EPA has taken the following into account in its assessment of the proposal:  

• environmental values which may be significantly affected by the proposal  

• residual impacts, emissions and effects in relation to key environmental factors, 
separately and holistically. This has included considering the cumulative impacts 
of GHG emissions on the Western Australian environment, and cumulative 
impacts within and from the Burrup Strategic Industrial Area (BSIA)  

• likely environmental outcomes (taking into account the conditions which the EPA 
recommends be imposed), and the consistency of these with the EPA’s 
objectives for the key environmental factors  

• the EPA’s confidence in the proponent’s proposed mitigation measures  

• whether other statutory decision-making processes can mitigate the potential 
impacts of the proposal on the environment  

• the EP Act principles.   
 
The EPA is satisfied that the recommended conditions, if implemented, would mean 
that the proposal is not likely to be inconsistent with the EPA’s objectives and 
implementation of these conditions is consistent with the precautionary principle and 
the principle of intergenerational equity.  
 
The EPA believes recommending the proposal be implemented with the proposed 
conditions would be a reasonably proportionate response and not go beyond what is 
appropriate and necessary to achieve likely consistency with the EPA’s objectives.   
 
The EPA is not satisfied that the proposal could be implemented in a way which was 
likely to be consistent with its objectives without these recommended conditions. 
Without these recommended conditions, the EPA would recommend that the 
proposal not be implemented.   
 
The EPA recommends that the proposal may be implemented subject to the 
conditions recommended in Appendix 2.   
 



Perdaman Urea Project 

90   Environmental Protection Authority 

6 Other advice 
The EPA is aware of the potential for industry and other activities located within 
Murujuga to impact on the Murujuga marine, terrestrial and airshed environments, 
and further that these issues are beyond the control of any one proponent or agency.   
 
The EPA is committed to supporting the Australian Government, the State 
Government and MAC to achieve a World Heritage listing formally recognising the 
long-term, ongoing protection and conservation of the values of the Murujuga 
Cultural Landscape.   
 
This advice is provided to inform the regulatory management framework to contribute 
to the future integrated governance arrangements for the holistic protection of the 
international, national, state, and local values of Murujuga.   
 
The EPA notes that the legal management of Murujuga, through the Burrup and 
Maitland Industrial Estates Agreement (BMIEA), is the responsibility of both MAC 
and the State Government who engage with the Commonwealth, State and local 
government agencies and other organisations to ensure effective management and 
conservation arrangements are in place8.   
 
The EPA notes that the State Government is committed to protecting the Murujuga 
Cultural Landscape and considers that the unique Aboriginal culture and heritage 
values of Murujuga can continue to co-exist with well-regulated industry9. The EPA 
understands that the maintenance of appropriate and effective management and 
conservation measures are critical to the success of the World Heritage Nomination.  
The EPA acknowledges the role that MAC and the State Government have in 
establishing appropriate and effective management and conservation measures 
relevant to Murujuga that is critical to the success of the World Heritage Nomination.   
 
The EPA acknowledges the many individual management arrangements that are in 
place including, but not limited to, the establishment of the Murujuga National Park, 
the twenty eight islands vested in the Conservation and Parks Commission of 
Western Australia and associated management planning under the Conservation and 
Land Management Act 1984, the BMIEA (2003) and various Australian Government 
signed Conservation Agreements with Rio Tinto and Woodside Energy Ltd to protect 
and research the National Heritage Values of the Dampier Archipelago.   
 
In addition, the following legislation provides further management and protection of 
the Murujuga Cultural landscape:  

• Aboriginal Heritage Act 1972 (WA)  

 
8 Australian Government (2020). World Heritage Tentative List Submission, Murujuga Aboriginal 
Corporation in cooperation with Western Australian Government (Department of Biodiversity, 
Conservation and Attractions) and Australian Government (Department of Environmental and 
Energy). 
9 Department of Biodiversity Conservation and Attractions and the Department of Water and 
Environmental Regulation (2020). Draft DBCA and DWER Communication and Engagement Strategy 
for the Murujuga World Heritage Nomination and the Murujuga Rock Art Strategy.  
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• Heritage Act 2018 (WA)  

• Environmental Protection Act 1986 (WA)  

• Conservation and Land Management Act 1984 (WA)  

• Environmental Protection and Biodiversity Conservation Act 1999 (Cwth)  

• Aboriginal and Torres Strait Islander Heritage Protection Act 1984 (Cwth).   
 
The MRAS (DWER 2019), which is currently being implemented by DWER, and is 
discussed in section 2.1.9 of this report, establishes a framework for the long-term 
management and monitoring of environmental quality to protect Murujuga’s 
petroglyphs from impacts of anthropogenic emissions. Environmental quality criteria 
standards are schedule to be available mid-2023.  To support the MRAS the 
DWER’s Study of the Cumulative Impacts on Air Emissions in the Murujuga Airshed 
(Ramboll 2021a) will inform the MRAMP and the establishment of the Murujuga 
Ambient Air Quality Monitoring Network. The Study will also inform current and future 
industrial development proposals that are located within the Murujuga airshed.   
 
To support the existing measures to manage impacts to Murujuga, the EPA 
considers that there is a need for the State Government to establish an overarching 
and strategic environmental management framework (e.g. an Environmental 
Protection Policy under Part III of the EP Act or using other relevant policy and 
guidance instruments) to strategically manage the potential for cumulative effects on 
the sea, country and airshed of Murujuga.   
 
The EPA considers that an overarching strategic approach to managing the 
Murujuga sea, country and airshed would provide a mechanism building on the 
existing management instruments, strategically protecting the marine and air 
environment and cultural values (including ethnographic values) from cumulative 
effects.   
 
In the meantime, the EPA notes that there is likely to be lack of a consensus about 
whether any further industrial development which may affect the Murujuga can 
proceed in a way which is consistent with the EPA’s objectives until the strategic 
environmental management framework is in place.   
 
Also in the meantime, and consistent with its conclusion in Report 1648, the EPA 
recommends that when the opportunity arises to review the ministerial conditions of 
other existing industrial facilities within Murujuga, the review should include a 
consideration of additional measures to reduce the risk of cumulative impacts to rock 
art from air emissions.   
 
Once the Murujuga Ambient Air Quality Monitoring Network and the Murujuga Rock 
Art Monitoring Program have been established and a suitable mechanism for the 
collection of resources from industries has been determined, the EPA recommends 
that consideration be given to whether the implementation conditions imposed on 
ministerial statements of existing industries should be changed via section 46 of the 
EP Act to:  
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• where necessary, remove any requirements for the proponents to undertake their 
own individual ambient air quality monitoring and / or rock art monitoring in order 
to avoid any regulatory duplication of monitoring activities  

• include a requirement for the relevant proponents to contribute to airshed 
monitoring activities.   

 
The EPA further notes that the Department of Jobs, Tourism, Science and Innovation 
is seeking to facilitate an ethnographic survey of cultural values within Murujuga 
which extends beyond the proposal’s development envelope. The EPA understands 
that the proponent has committed to participating in this regional and strategic 
ethnographic survey initiative. The EPA notes that the outcomes of the regional 
ethnographic survey may trigger a review of the proposal’s Aboriginal Heritage 
Management Plan.   
 
The EPA recognises that MAC are the custodians of Murujuga and supports MAC in 
working in partnership with industry in the Burrup and Maitland Strategic Industrial 
Estates to establish beneficial offset projects.    
 
The EPA notes that treated wastewater and saline water from the Perdaman Urea 
Project are to be discharged into King Bay via the Water Corporation’s Multi-User 
Brine Return Line (MUBRL) ocean outfall which was approved under Ministerial 
Statements 567 and 594 in 2001 and 2002, respectively. The EPA recommends that 
a review of implementation conditions in Ministerial Statements 567 and 594 may be 
required to ensure adequate management measures are in place to protect the 
marine environmental quality values of King Bay, Mermaid Sound, and Murujuga.   
 
The EPA notes the City of Karratha will assess the proposal under the provisions of 
the Planning and Development (Local Planning Schemes) Regulations 2015 in the 
assessment of the Development Approval, particularly with respect to the 
management of traffic, engineering and heritage (visual amenity).   
 
The EPA has also undertaken consultation with MAC throughout the assessment of 
this proposal. The EPA highlight the following issues which have been raised by 
MAC in relation to development within Murujuga and address matters which are 
outside the assessment scope of this proposal:  

• MAC supports the implementation of a Strategic Environmental Management 
Framework to strategically manage the potential for cumulative effects on Sea, 
Country and airshed of Murujuga.  

• MAC are seeking for proponents situated within Murujuga to implement locally 
based offset projects associated with greenhouse gas emissions and the Pilbara 
Environmental Offsets Fund.  

• MAC note that the construction of the Burrup Road culvert system has changed 
the water movements in the tidal flats which continues to affect the integrity of 
water quality and therefore impacts traditional use and cultural heritage of 
waters.  

• MAC welcomes conditions that require proponents to engage with them  during 
the implementation and operation of proposals. However, MAC recognises that 
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ongoing engagement requires significant resources and are seeking funding to 
support their engagement with proponents.  

• MAC are seeking for proponents situated within Murujuga to assist with the 
capture and recording of ethnographic cultural heritage values across Murujuga.   

 
The EPA considers that the values of the Sea and Country of Murujuga and its 
surrounds are unique environmental assets of global significance that require a 
cautious approach. The EPA notes future activities and developments should assess 
compatibility with the protection of key values in Murujuga and its surrounds. The 
EPA considers there is an opportunity to strengthen the protection of Murujuga 
through avoidance of activities and development proposals that could use alternative 
locations for example in the Maitland Industrial Estate. The EPA will scrutinise 
activities and future proposals that impact upon key values of significance.   
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Appendix 1: Proposal 
The proponent proposes to construct and operate a urea production plant with a 
nominal production capacity of about 2 million tonnes per annum (Mtpa) on Sites C 
and F within the Burrup Strategic Industrial Area (BSIA) approximately 8 km 
north-east of Dampier and 20 km north-west of Karratha. The proposal also includes 
an enclosed urea product conveyor linking Site C to Dampier Port via the existing 
East West Service Corridor together with a product storage shed and shiploader 
located within Dampier Port. An elevated causeway will link Sites C and F and will 
include a connecting road and other project related infrastructure (Figures 1 and 2).   
 
Table 1: Proposal elements which are likely to affect the environment  

Proposal element Location Maximum extent or range 

Physical elements 
Overall extent of the 
Perdaman Urea Project 

Figures 1  Clearing of no more than 73.05 ha within a 
106.7 ha Development Envelope.   

Sites C & F Figure 1 & 2 Site C: Approximately 34.4 ha with clearing of 
up to 31.1 ha.   
 
Site F: Approximately 34 ha with clearing of up 
to 32.54 ha.   
 
Causeway: Approximately 3.6 ha with clearing 
of up to 1.36 ha.   
 
Access Road linking Burrup Road to Site C: 
Approximately 1.5 ha with clearing of up to 
1.45 ha.   

Ammonia Plant (Site C) Figure 2 3.5 tpd nominal capacity – no 3rd party sales 

Urea production plant 
(including Site C & F, 
causeway and access 
road – excluding 
conveyor and port 
facilities) 

Figure 1 Footprint approximately 70.5 ha with clearing of 
up to 66.5 ha.   
 
6,200 tpd nominal capacity, granulated product 
nominal 2.05 Mtpa.   

Infrastructure and 
Logistics Buildings 
(Site F) 

Figure 2 Administration Buildings 
 
Operational control room 
 
Maintenance workshop 
 
Parts and materials warehousing 
 
Plant security 

Utility Block (Site C)  Figure 2 Air Separation (2,200 tpd) 
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Proposal element Location Maximum extent or range 
Power generation (Installed Combined Cycle 
Gas Turbine (100 MW capacity (and installed 
solar (3.5 MW capacity) 
 
Water treatment 
 
Cooling water 
 
Flare Firefighting facilities, and 
 
Other utilities.   

Hearson Cove Road 
realignment (Site F) 

Figure 2 Approximately 4.4 ha with clearing of up to 4 ha 
including construction laydown.   

Laydown Area 
Associated with 
Construction and 
operations (Site F) 

Figure 2 Footprint approximately 6.8 ha – temporary and 
episodic use.   
 
(clearing within the laydown area is included as 
part of Site F clearing total as stated above).   

Product conveyor to 
Dampier Port 

Figure 2 Site C boundary to the Development WA East 
West Service Corridor approximately 12.3 ha 
with clearing of approximately 2.60 ha.   
 
Closed conveyor along the existing East West 
Service Corridor to port approximately 11.3 ha 
(pre-disturbed).   

Port infrastructure / 
Product Storage Areas  

Figure 2 Port Infrastructure (including Storage Shed, 
Ship-loader) approximately 5.2 ha 
(pre-disturbed).   
 
Ammonia: Storage of a maximum of 10,000 
tonnes capacity on plant site in refrigerated 
tank.   
 
Urea (plant site): minimum 75,000 tonnes 
capacity, fully enclosed shed.   
 
Urea (port site): 75,000 tonnes capacity, fully 
enclosed shed.   

Operational elements 
Gas Supply (Natural 
Gas)  

 130 TJ/day supplied via gas pipeline.   

Urea Formaldehyde 
Input 

 11 ktpa approximately.    

Power Supply  Internal generation.   

Water Supply  25.2 GLpa from existing seawater supply from 
the Water Corporation.   

Stormwater  Stormwater will be treated and re-used on site 
to the fullest extent practicable.   
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Proposal element Location Maximum extent or range 

Wastewater  Domestic wastewater will be treated and re-
used on site. Any excess will be combined with 
saline water prior to being discharged into the 
existing Multi-User Brine Return Line (MUBRL), 
subject to agreement with the Water 
Corporation.   

Saline water discharge  Up to approximately 20 GL/yr (including excess 
treated wastewater) will be discharged into the 
existing MUBRL, subject to agreement with the 
Water Corporation.   

Solid waste  Some solid waste from site water treatment 
residue to appropriate disposal site.   
 
Spent catalyst/resins to appropriate disposal 
sites.   
 
Construction waste streams to be recycled 
where such services are available from waste 
management contractors. Residual wastes to 
local landfill in accordance with landfill 
classification.   

Energy Efficiency   Approximately 21 GJ/t urea (LHV).   
 
Energy Efficiency Approximately 21 GJ/t urea 
(LHV).   

Material Transport 
Figure 

Figure 1 & 2  Transport of urea (granules) through conveyor 
to Dampier Port along existing service corridor.   

Urea shiploading 
System 

Figure 2 Travelling (closed) conveyor-fed, cantilever arm 
loader with direct discharge to ship hold via 
chute.   
 
Nominal loading capacity of 2,200 tonnes per 
hour.   

Shipping  Urea 50-100 times per year, depending on 
destination port limits on vessel capacity.   

Noise  < 35 dB(A) at nearest noise sensitive premises.   
 
< 65 dB(A) at plant boundary.   

Air Emissions 
Oxides of Nitrogen 
(NOx) (as NO2) 

 319 tpa approximately from power generation 
and fired heater.   

Carbon Dioxide (CO2)  0.7 Mtpa approximately.   
 
Includes 0.07 Mtpa of CO2 supplied in natural 
gas.   

Sulphur Dioxide (SO2)  5 tpa approximately.   
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Proposal element Location Maximum extent or range 

Methane (CH4)  Traces, < 1 tpa.   

Ammonia (NH3)  400 tpa maximum, to be minimised as 
practicable during detailed engineering design.   

Urea Particulates  353 tpa maximum, to be minimised as 
practicable during detailed engineering design.   

Methanol  < 1 tpa.   

Dust  Construction and fugitive operational emissions.   

Units and abbreviations 
GL/yr gigalitres per year 
ha hectares 
Mtpa million tonnes per annum 
MW megawatts 
t tonnes 
t/day tonnes per day 
t/h tonnes per hour 
TJ/day terajoules per day 
t/yr tonnes per year 
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Figure 1: Regional location 
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Figure 2: Development envelope and disturbance footprint
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Appendix 2: Recommended conditions 
Section 44(2) of Environmental Protection Act 1986 specifies that the EPA’s report 
must set out (if it recommends that implementation be allowed) the conditions and 
procedures, if any, to which implementation should be subject. This appendix 
contains the EPA’s recommended conditions and procedures. 
 
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 

(Environmental Protection Act 1986) 

PERDAMAN UREA PROJECT 

Proposal:  The proposal is to construct and operate a urea production 
plant with a nominal production capacity of about 2 million 
tonnes per annum (Mtpa) on Sites C and F within the 
Burrup Strategic Industrial Area (BSIA) on the Burrup 
Peninsula, approximately 8 km north-east of Dampier and 
20 km north-west of Karratha.   

Proponent: Perdaman Chemicals and Fertilisers Pty Ltd 
Australian Company Number: 121 263 741 

Proponent Address: Level 17, Alluvion Building 
 58 Mounts Bay Road 
 PERTH  WA  6000 

Assessment Number: 2184 

Report of the Environmental Protection Authority: 1705 

Pursuant to section 45 of the Environmental Protection Act 1986 (EP Act), it has been 
agreed that the proposal described in Section 2.3 of the proponent’s Environmental 
Review Document (Revision 3.1, 26 March 2020), as amended by changes to 
proposal approved under Section 43A of the EPA Act on 20 March 2020, 10 February 
2021, and 12 May 2021 may be implemented and that the implementation of the 
proposal is subject to the following implementation conditions and procedures:  

1 Limitations and extent of proposal 

When implementing the proposal, the proponent shall ensure the proposal does not 
exceed the following extents or ranges:  
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Proposal element Location 
(as defined by the 
proposal amended 
under s 43A (12 May 
2021)) 

Maximum extent or range 

Physical elements 

Development 
envelope (Site C and 
F) 

Figures 1, 2, 3 & 
4 

106.7 ha 

Disturbance footprint 
(Site C and F) 

Figures 1, 2, 3 & 
4 

73.05 ha.  
Avoiding Cultural Heritage Sites IDs 9439, 
26008, 9296, and MAC 004.   

Laydown Area  
(Site F) 

Figure 2 
6.8 ha (temporary and episodic use).   

Utility Block 
(Site C)  

Power generation (installed Combined Cycle 
Gas Turbine – 100 MW capacity and 
installed solar – 3.5 MW capacity).   

Operational elements 

Urea production plant Figure 2 6,200 t/day 

Ammonia plant Figure 2 3,500 t/day 

Saline water 
discharge  

20 GL/yr (including excess treated 
wastewater) discharged into the existing 
Water Corporation Multi-User Brine Return 
Line.   

Product storage areas  

Figure 2 

Urea (plant site): 75,000 t capacity, fully 
enclosed shed.   

Urea (Dampier Port site): 75,000 t capacity, 
fully enclosed shed.   

Urea shiploading 
system Figure 2 Loading capacity of 2,200 t/h 

Causeway Figure 2 Culvert outflow velocities of less than 1.0 m/s 

Timing elements 

Project life  Up to 80 years from date of this Statement 
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2 Air quality management 

2-1 The proponent shall ensure that implementation of the proposal achieves the 
following environmental outcome:  

(1) ensure that no air emissions from the proposal have an adverse impact 
accelerating the weathering of rock art within Murujuga beyond natural 
rates.  

2-2 If:  

(1)  the Minister notifies the proponent, for the purposes of this condition, of 
one or more air quality standards (including standards derived from the 
results of the Murujuga Rock Art Monitoring Program); and 

(2)  the proponent complies with all those standards, and any amendments 
to the standards which are the subject of a notification to the proponent 
by the Minister for the purposes of this condition,  

the proponent is taken to have achieved the outcome specified in condition 2- 1.  

2-3 Not more than six months prior to the planned Commencement of 
Operations, or such greater time approved in writing by the CEO, the 
proponent shall submit to the CEO and the DAWE a revised version of the 
Perdaman Urea Project Environmental Management Plan Air Quality (Final 
Version PCF 2, 25 March 2021) (Air Quality Management Plan), which is 
prepared in consultation with the Murujuga Aboriginal Corporation and shall:  

(1) set out measures that will be taken to achieve each of the following 
outcomes and objectives:  

(a) subject to condition 2-2, compliance with the environmental 
outcome in condition 2-1(1), specifically that no air emissions 
from the proposal have an adverse impact accelerating the 
weathering of rock art within Murujuga beyond natural rates;  

(b) compliance with all air quality objectives and standards (including 
those derived from the results of the Murujuga Rock Art 
Monitoring Program), and any amendments to those objectives 
and standards, which are the subject of a notification to the 
proponent by the Minister for the purposes of condition 2-2 and/or 
condition 2-7(3); and 

(c) seek to maintain regional air quality in accordance with the 
National Environment Protection (Ambient Air Quality) Measure 
by the minimisation of air emissions from the proposal.  
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(2) be informed by monitoring data collected before Commencement of 
Operations which establishes a scientifically valid and robust baseline 
which is sufficient to measure whether the environmental outcome 
specified in condition 2-1(1) and the environmental outcomes and 
objectives specified in condition 2-3(1) have been achieved; 

(3) specify all of the expected air emissions from the proposal and their 
sources based on the air pollution control technology selection and plant 
design for the proposal at the time operations are proposed to 
commence and at the time of any review of the plan;  

(4) include a comparison of the expected air emissions for the proposal 
against international industry best practice for urea production facilities 
at the time operations are proposed to commence (or at the time of any 
future review of the plan);  

(5) include a comparison of the air pollution control technology selection and 
plant design for the proposal against international industry best practice 
for urea production facilities at the time operations are proposed to 
commence (or at the time of any future review of the plan);  

(6) identify and describe the measures that the proponent will implement to 
minimise all air emissions, including the adoption of advances in air 
pollution control technology and process management since the date of 
this Statement (or since the date of the last plan review), to ensure that 
these are consistent with international industry best practice at the time 
of plan commencement or review, and specify:  

(a) the timeframe within which each measure will be implemented; 
and 

(b) the method to determine the effectiveness of each measure in 
minimising air emissions;  

(7) include provisions for monitoring and reporting to the CEO at least 
annually of:  

(a) all air emissions produced by the proposal;  

(b) on-site meteorological conditions including wind speed / direction, 
temperature, and rainfall rate;  

(c) ambient ground level concentrations for air emissions that have 
the potential to impact on human health, amenity, and rock art;  

(d) the implementation of measures required to be included in the Air 
Quality Management Plan by condition 2-2-3(1); and 

(e) any exceedance of trigger criteria and threshold criteria;  
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(8) include provisions requiring the Air Quality Management Plan to be 
amended in any future reviews to incorporate updated management 
actions;  

(9) include a trajectory of proposed air emission reductions for the life of the 
proposal;  

(10) specify trigger criteria that will trigger the implementation of management 
and/or contingency actions (including changes to operations and 
reductions in emissions) to prevent non-compliance with the Air Quality 
Management Plan and to ensure that the outcome in condition 2-1 and 
outcomes and objectives in condition 2-2-3(1) will be achieved;  

(11) specify threshold criteria that will demonstrate that the outcomes in 
condition 2-1(1) and outcome and objectives in condition 2-3(1) are 
being achieved;  

(12) specify an Adaptive monitoring program to determine if trigger criteria 
and threshold criteria have been met;  

(13) specify management and/or contingency actions (including changes to 
operations and reductions in emissions) to be implemented if the trigger 
criteria required by condition 2-3(10) and/or the threshold criteria 
required by condition 2-3(11) have not been met;  

(14) provide the format and timing for the reporting to the CEO of monitoring 
results against trigger criteria and threshold criteria over the reporting 
period in the Compliance Assessment Report required by condition 15-
6; and 

(15) set out reasons for selection or adoption of the measures, criteria, 
monitoring program and management and/or contingency actions 
included in the Air Quality Management Plan, including discussion of 
other options considered.   

2-4 The proponent must not undertake the Commencement of Operations until 
the CEO has confirmed in writing that the Air Quality Management Plan 
submitted under condition 2-3 addresses the requirements of condition 2-3.   

2-5 The proponent shall implement the most recent version of the Confirmed Air 
Quality Management Plan until the CEO has confirmed by notice in writing that 
the proponent has demonstrated that the environmental outcome in 
condition 2-1(1) and outcome and objectives detailed in condition 2-3(1) have 
been met.   
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2-6 In the event that monitoring or investigations at any time indicate an 
exceedance of trigger criteria or threshold criteria specified in the Confirmed 
Air Quality Management Plan, the proponent shall:  

(1) report the exceedance in writing to the CEO within seven days of the 
exceedance being identified;  

(2) implement the management and/or contingency actions required by the 
Confirmed Air Quality Management Plan within seven days of the 
exceedances being reported or such lesser time specified in the 
Confirmed Air Quality Management Plan, and continue implementation 
of those actions until the CEO has confirmed by notice in writing that it 
has been demonstrated that the trigger criteria and/or threshold criteria 
are being met and implementation of the management and/or 
contingency actions are no longer required;  

(3) investigate to determine the cause of the trigger criteria or threshold 
criteria being exceeded;  

(4) if threshold criteria have been exceeded, investigate to provide 
information for the CEO to determine potential environmental harm or 
alteration of the environment that occurred due to threshold criteria being 
exceeded;  

(5) provide a further report to the CEO within 21 days of the exceedance 
being reported which shall include:  

(a) details of management and/or contingency actions implemented;  

(b) the effectiveness of the management and/or contingency actions 
implemented against the trigger criteria or threshold criteria;  

(c) the findings of the investigations required by conditions 2-5(3) and 
2-5(4);  

(d) measures to prevent the trigger criteria or threshold criteria being 
exceeded in the future;  

(e) measures to prevent, control or abate impacts which may have 
occurred; and 

(f) justification for the trigger criteria or threshold criteria remaining, 
or being adjusted based on better understanding, demonstrating 
that the outcomes in condition 2-1(1) and outcomes and 
objectives in condition 2-3(1) will be met.   
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2-7 Without limiting condition 2-5 (implementation of the plan), and notwithstanding 
compliance with condition 2-6 (response to exceedance), the proponent must 
not cause or allow:  

(1) an exceedance of a threshold criteria specified in a Confirmed Air 
Quality Management Plan (regardless of whether management actions 
and/or threshold contingency actions have been or are being 
implemented);  

(2) any non-compliance with the requirements of a Confirmed Air Quality 
Management Plan; or   

(3)  any non-compliance with any air quality objectives and standards 
(including those derived from the results of the Murujuga Rock Art 
Monitoring Program), and any amendments to those objectives and 
standards, which are the subject of a notification to the proponent by the 
Minister for the purposes of this condition.  

2-8 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may review, and submit proposed amendments to, the Confirmed Air 
Quality Management Plan to the CEO and the DAWE; and 

(2) shall review, and submit proposed amendments to, the Confirmed Air 
Quality Management Plan to the CEO and the DAWE as and when 
directed by the CEO;  

(3) shall review and submit proposed amendments to the Confirmed Air 
Quality Management Plan to the CEO and the DAWE within six months 
of being notified by the Minister of air quality standards or objectives 
(including those derived from the results of the Murujuga Rock Art 
Monitoring Program) or any amendments to those objectives or 
standards, for the purposes of condition 2-2 or condition 2-7(3);  

(4) shall review and submit proposed amendments to the Confirmed Air 
Quality Management Plan to the CEO and the DAWE at least every five 
years.   

2-9 The proponent shall interpret and report on monitoring data collected for the 
purposes of the Confirmed Air Quality Management Plan to the CEO and the 
Murujuga Aboriginal Corporation at least annually.   
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3 Greenhouse gas management plan 

3-1 Subject to condition 3-2, the proponent shall take measures to ensure that Net 
GHG Emissions do not exceed:  

(1) 3,250,000 tonnes of CO2-e for the period until 30 June 2029;  

(2) 2,600,000 tonnes of CO2-e for the period between 1 July 2029 and 30 
June 2034;  

(3) 1,950,000 tonnes of CO2-e for the period between 1 July 2034 and 30 
June 2039;  

(4) 1,300,000 tonnes of CO2-e for the period between 1 July 2039 and 30 
June 2044;  

(5) 650,000 tonnes of CO2-e for the period between 1 July 2044 and 30 June 
2049; and in any event; and 

(6) zero tonnes of CO2-e for every five year period from 1 July 2049 
onwards.   

3-2 Where the time between the Commencement of Operations and the end of a 
period specified in condition 3-1 is less than five years, the Net GHG 
Emissions limit for that period is to be determined in accordance with the 
following formula:  

Reduced Net GHG Emissions limit = (A ÷ 1825) x B 

Where:  

A is the Net GHG Emissions limit for the period as specified in 
condition 3-1.   

B is the number of days between the Commencement of Operations 
and the end of the relevant period specified in condition 3-1.   

3-3 At least six months prior to Ground Disturbing Activities, or such lesser time 
approved in writing by the CEO, the proponent shall, in consultation with the 
Murujuga Aboriginal Corporation, revise, and submit to the CEO, the Perdaman 
Urea Project Environmental Management Plan Greenhouse Gas Emissions 
(Final Version PCF2, 12 March 2021) to:  

(1) be consistent with the achievement of the Net GHG Emissions limits in 
condition 3-1 subject to the adjustment provided for in condition 3-2 (or 
achievement of emission reductions beyond those required by those 
emission limits);  
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(2) specify the estimated Proposal GHG Emissions and Emissions 
Intensity for the life of the proposal;  

(3) include a comparison of the estimated Proposal GHG Emissions and 
Emissions Intensity for the life of the proposal against other 
comparable facilities;  

(4) identify and describe any measures that the proponent will implement to 
avoid, reduce and/or offset (including offsets located in Murujuga and/or 
with Traditional owners who identify and associate themselves with 
Murujuga) Proposal GHG Emissions and/or reduce the Emissions 
Intensity of the proposal; and 

(5) provide a program for the future review of the plan to:  

(a) assess the effectiveness of measures referred to in condition 
3-3(4); and 

(b) identify and describe options for future measures that the 
proponent may or could implement to avoid, reduce, and/or offset 
Proposal GHG Emission and/or reduce the Emissions 
Intensity of the proposal.   

3-4 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may revise and submit to the CEO the Confirmed Greenhouse Gas 
Management Plan at any time;  

(2) must revise and submit to the CEO the Confirmed Greenhouse Gas 
Management Plan if there is a material risk that condition 3-1 will not be 
complied with, including but not limited to as a result of a change to the 
proposal;  

(3) must revise and submit to the CEO the Confirmed Greenhouse Gas 
Management Plan by  the date that the first five yearly consolidated 
report is required to be submitted under condition 3-9(1) and every five 
years after that date; and 

(4) must revise and submit to the CEO the Confirmed Greenhouse Gas 
Management Plan as and when directed to by the CEO.   

3-5 The proponent must not undertake the commencement of Ground Disturbing 
Activities until the CEO has confirmed in writing that the Greenhouse Gas 
Management Plan referred to in condition 3-3 has been revised and satisfies 
the requirements of condition 3-3.   

3-6 Within one month of receiving confirmation in writing from the CEO that:  
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(1) the Greenhouse Gas Management Plan referred to in condition 3-3 has 
been revised and satisfies condition 3-3; or 

(2) any subsequent version of the Confirmed Greenhouse Gas 
Management plan submitted under condition 3-4 satisfies condition 3-3,  

the proponent must submit a separate summary of the relevant plan to the CEO 
for public disclosure, which must:  

(3) include a summary of the matters specified in conditions 3-3(1) to 3-3(4); 
and 

(4) be published as required by condition 3-11(2).   

3-7 The proponent shall implement the most recent version of the Confirmed 
Greenhouse Gas Management Plan until the CEO has confirmed by notice in 
writing that it has been demonstrated that the Net GHG Emission limits in 
condition 3-1 have been met.   

3-8 The proponent shall submit an annual report to the CEO and the Murujuga 
Aboriginal Corporation, each year by 31 March, commencing on the first 31 
March after the Commencement of Operations, or such other date within that 
financial year as is agreed by the CEO to align with other reporting 
requirements for GHG, specifying for the previous financial year:  

(1) the quantity of Proposal GHG Emissions and urea produced; and 

(2) the Emissions Intensity for the proposal.   

3-9 The proponent shall submit to the CEO and the Murujuga Aboriginal 
Corporation, by 31 March 2030 or such other date within that financial year as 
is agreed by the CEO to align with other reporting requirements for GHG, and 
every fifth year thereafter:  

(1) a consolidated report specifying:  

(a) for each of the preceding five financial years, the matters referred 
to in conditions 3-8(1) and (2);  

(b) for the period specified in condition 3-1 that ended on 30 June of 
the year before the report is due:  

i. the quantity of Proposal GHG Emissions;  

ii. the Net GHG Emissions;  

iii. the type, quantity, identification or serial number, and date 
of retirement or cancellation of any Authorised Offsets 
which have been retired or cancelled and which have been 
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used to calculate the Net GHG Emissions referred to in 
condition 3-9(1)(b)ii, including written evidence of such 
retirement or cancellation; and 

iv. any measures that have been implemented to avoid or 
reduce Proposal GHG Emissions;   

(2) an audit and peer review report of the consolidated report required by 
condition 3-9(1), carried out by an independent person or independent 
persons with suitable technical experience dealing with the suitability of 
the methodology used to determine the matters set out in the 
consolidated report, whether the consolidated report is accurate and 
whether the consolidated report is supported by credible evidence.   

3-10 A consolidated report referred to in condition 3-9(1) must be accompanied by: 

(1) a revision of the Confirmed Greenhouse Gas Management Plan under 
condition 3-4(3); and 

(2) a separate summary report, for the period specified in condition 3-1 that 
ended on 30 June of the year before the report is due and any previous 
periods specified in condition 3-1, and which includes:   

(a) a graphical comparison of Net GHG Emissions with the Net 
GHG Emissions limits detailed in condition 3-1 (subject to the 
adjustment provided for in condition 3-2);  

(b) proposal Emissions Intensity compared to comparable facilities;  

(c) a summary of measures to reduce the Proposal GHG Emissions 
undertaken by the proponent for compliance periods detailed in 
condition 3-1; and 

(d) a clear statement as to whether limits for Net GHG Emissions 
set out in condition 3-1 have been met, and whether future Net 
GHG Emissions limits are likely to be met, including a description 
of any reasons why those limits have not been, and/or are unlikely 
to be met.   

3-11 The proponent shall make the Confirmed Greenhouse Gas Management Plan, 
the summary of that plan, and all reports required by this condition 3 publicly 
available on the proponent’s website within the timeframes specified below for 
the life of the proposal, or in any other manner or time specified by the CEO:  

(1) any Confirmed Greenhouse Gas Management Plan, within two weeks 
of receiving written confirmation from the CEO as referred to in condition 
3-5;  
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(2) the summary of any Confirmed Greenhouse Gas Management Plan 
referred to in condition 3-6 and the reports referred to in conditions 3-8, 
3-9, and 3-10 within two weeks of submitting the document to the CEO.   

4 Flora and vegetation 

4-1 The proponent shall implement the proposal to meet the following 
environmental outcomes:  

(1) the extent of native vegetation clearing within the development envelope 
shall not exceed 73.05 ha; and 

(2) the extent of clearing within the vegetation community identified as 
Priority 1 (P1) Priority Ecological Community (PEC) - Burrup Peninsula 
Rock Pile Communities shall not exceed 0.16 ha.   

4-2 The proponent shall implement the proposal to achieve the following 
environmental objective:  

(1) all direct impacts (other than the direct impacts authorised under 
condition 4-1) are avoided, and minimise indirect impacts to native 
vegetation.   

4-3 At least six (6) months prior to Ground Disturbing Activities, or such lesser 
time approved in writing by the CEO, the proponent shall submit to the CEO 
and the DAWE, a revised version of the Flora Management Plan, Perdaman 
Urea Project Burrup Peninsula, Western Australia (Version PCF 1, 12 January 
2021) which has been prepared in consultation with the Murujuga Aboriginal 
Corporation and meets the requirements of condition 4-7.   

4-4 The proponent must not commence Ground Disturbing Activities until the 
CEO has confirmed in writing that the Flora Management Plan submitted under 
condition 4-3 satisfies the requirements of condition 4-7.   

4-5 The proponent shall implement the most recent version of the Confirmed Flora 
Management Plan until the CEO has confirmed by notice in writing that the 
proponent has demonstrated that the environmental outcomes in condition 4-1 
and objectives detailed in condition 4-2 have been met.   

4-6 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may review and revise a Confirmed Flora Management Plan and submit 
it to the CEO and the DAWE; and 

(2) shall review and revise a Confirmed Flora Management Plan and 
submit it to the CEO and the DAWE as and when directed by the CEO.   
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4-7 Any revision of the Flora Management Plan, Perdaman Urea Project Burrup 
Peninsula, Western Australia (Version PCF 1, 12 January 2021) or a 
Confirmed Flora Management Plan submitted to the CEO shall:  

(1) demonstrate how the outcomes in condition 4-1 and the objective in 
condition 4-2 will be achieved;  

(2) include provisions to manage impacts from:  

(a) clearing;  

(b) changes to surface water flows, including increase and decrease 
in extent of flooding;  

(c) changes to surface water quality;  

(d) changes to groundwater regimes;  

(e) dust;  

(f) weeds; and 

(g) fire;  

(3) provide for relevant traditional owners to be invited to observe any 
Ground Disturbing Activities and during construction, and take 
reasonable steps to facilitate the observation of those activities by those 
persons.  

(4) specify trigger criteria that will trigger the implementation of management 
and/or contingency actions to prevent direct or indirect impacts to the 
vegetation communities listed in conditions 4-1(1) and 4-1(2);  

(5) specify threshold criteria to demonstrate compliance with condition 4-1 
and condition 4-2;  

(6) specify monitoring methodology to determine if trigger criteria and 
threshold criteria have been met;  

(7) specify management and/or contingency actions to be implemented if 
the trigger criteria required by condition 4-7(3) and/or the threshold 
criteria required by condition 4-7(4) have not been met; and 

(8) provide the format and timing for the reporting of monitoring results 
against trigger criteria and threshold criteria to demonstrate that 
conditions 4-1 and 4-2 have been met over the reporting period in the 
Compliance Assessment Report required by condition 15-7.   
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4-8 In the event that the environmental outcomes in condition 4-1 are exceeded, or 
monitoring or investigations at any time indicate an exceedance of threshold 
criteria specified in a Confirmed Flora Management Plan, the proponent shall:  

(1) report the exceedance in writing to the CEO and the DAWE within seven 
days of the exceedance being identified;  

(2) implement the management and/or contingency actions required by 
condition 4-7(6) within seven days of the exceedances being reported 
as required by condition 4-8(1) or such lesser time set out in the 
Confirmed Flora Management Plan and continue implementation of 
those actions until the CEO has confirmed by notice in writing that it has 
been demonstrated that the threshold criteria are being met and 
implementation of the management and/or contingency actions are no 
longer required;  

(3) investigate to determine the cause of the threshold criteria being 
exceeded;  

(4) investigate to provide information for the CEO to determine potential 
environmental harm or alteration of the environment that occurred due 
to threshold criteria being exceeded;  

(5) provide a further report to the CEO and the DAWE within twenty-one 
(21) days of the exceedance being reported as required by condition 
4-8(1), which shall include:  

(a) details of the management and/or contingency actions 
implemented;  

(b) the effectiveness of the management and/or contingency actions 
implemented against the threshold criteria;  

(c) the findings of the investigations required by conditions 4-8(3) and 
4-8(4);  

(d) measures to prevent the threshold criteria being exceeded in the 
future;  

(e) measures to prevent, control or abate the environmental harm 
which may have occurred; and 

(f) justification of the threshold criteria remaining, or being adjusted 
based on better understanding, demonstrating that outcomes will 
continue to be met.   
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4-9 Without limiting condition 4-5 (implementation of the plan) and notwithstanding 
compliance with condition 4-8 (response to exceedance), the proponent must 
not cause or allow:  

(1) a failure to implement one or more management and/or contingency 
actions, if the relevant threshold criteria have been exceeded;  

(2) the exceedance of a threshold criteria (regardless of whether 
management and/or contingency actions have been or are being 
implemented), and/or 

(3) failure to comply with the requirements of the Confirmed Flora 
Management Plan.   

5 Terrestrial fauna management 

5-1 The proponent shall implement the proposal to meet the following 
environmental outcomes:  

(1) clearing in the fauna habitat type identified as Rocky Outcrops shall not 
exceed 0.16 ha;  

(2) clearing in the fauna habitat type identified as Hummock Grasslands on 
Mid-slopes shall not exceed 49.17 ha;  

(3) clearing in the fauna habitat type identified as Samphire Shrublands / 
Supratidal flats shall not exceed 11.97 ha;  

(4) clearing in the fauna habitat type identified as Drainage Lines shall not 
exceed 2.7 ha; and 

(5) impacts to short-range endemic fauna species are avoided, unless it is 
demonstrated and the CEO confirms in writing that the species occurs in a 
self-sustaining population outside the development envelope.   

5-2 The proponent shall implement the proposal to achieve the following 
environmental objective:  

(1) minimise direct and indirect impacts to the northern quoll, Pilbara olive 
python and the ghost bat within the development envelope.   

5-3 At least six months prior to Ground Disturbing Activities within the 
Development Envelope delineated in Figure 2 of Schedule 1, or such lesser 
time approved in writing by the CEO, the proponent shall, in consultation with 
the Murujuga Aboriginal Corporation and DAWE, revise and submit to the CEO 
the Fauna Management Plan (PCF-PD-EN-FaMP, Version PCF 1, 12/01/2021) 
and the Threatened Species Management Plan (PCF-PD-EN-TSMP, PCF 1, 
12/01/2021), one or both of which shall:  
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(1) demonstrate how the environmental outcomes in condition 5-1 and 
environmental objective in condition 5-2 will be achieved;  

(2) include details of the outcomes of a detailed short-range endemic fauna 
survey undertaken within the development envelope and surrounding 
region at least six months prior to Ground Disturbing Activities;  

(3) include provisions to avoid where practicable and otherwise minimise 
impacts to significant terrestrial fauna species, including short-range 
endemic fauna and migratory birds, including, but not limited to, impacts 
from:  

(a) clearing of habitat;  

(b) lighting;  

(c) noise and vibration;  

(d) dust;  

(e) vehicle and machinery movement strike;  

(f) entrapment in trenches or ponds;  

(g) the attraction of feral animals; and 

(h) fire;  

(4) provide for relevant traditional owners to be invited to observe any 
Ground Disturbing Activities and during construction, and take 
reasonable steps to facilitate the observation of those activities by those 
persons;  

(5) specify trigger criteria that will trigger the implementation of management 
and/or contingency actions to prevent direct or indirect impacts to 
significant terrestrial fauna species, including short-range endemic 
fauna;  

(6) specify threshold criteria to demonstrate compliance with conditions 5-1 
and 5-2;  

(7) specify monitoring methodology to determine if trigger criteria and 
threshold criteria have been met;  

(8) specify management and/or contingency actions to be implemented if 
the trigger criteria required by condition 5-3(5) and/or the threshold 
criteria required by condition 5-3(6) have not been met; and 

(9) provide the format and timing for the reporting of monitoring results 
against trigger criteria and threshold criteria to demonstrate that 
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conditions 5-1 and 5-2 have been met over the reporting period in the 
Compliance Assessment Report required by condition 15-7.   

5-4 The proponent must not commence Ground Disturbing Activities until the 
CEO has confirmed in writing that the Fauna Management Plan and the 
Threatened Species Management Plan satisfy the requirements of condition 5-
3.  

5-5 The proponent shall implement the most recent versions of the Confirmed 
Fauna Management Plan and Confirmed Threatened Species Management 
Plan until the CEO has confirmed by notice in writing that the proponent has 
demonstrated that the environmental outcomes in condition 5-1 and objectives 
detailed in condition 5-2 have been met.   

5-6 In the event that the environmental outcomes in condition 5-1 are exceeded, or 
monitoring or investigations at any time indicate an exceedance of threshold 
criteria specified in the Confirmed Fauna Management Plan or Confirmed 
Threatened Species Management Plan, the proponent shall:  

(1) report the exceedance in writing to the CEO and the DAWE within seven 
days of the exceedance being identified;  

(2) implement the management and/or contingency actions required by 
condition 5-3(8) within seven days of the exceedances being reported 
as required by condition 5-6(1) and continue implementation of those 
actions until the CEO has confirmed by notice in writing that it has been 
demonstrated that the threshold criteria are being met and 
implementation of the management and/or contingency actions are no 
longer required;  

(3) investigate to determine the cause of the threshold criteria being 
exceeded;  

(4) investigate to provide information for the CEO to determine potential 
environmental harm or alteration of the environment that occurred due 
to threshold criteria being exceeded;  

(5) provide a further report to the CEO and the DAWE within twenty-one 
(21) days of the exceedance being reported as required by condition 5-
6(1) which report shall include:  

(a) details of management and/or contingency actions implemented;  

(b) the effectiveness of the management and/or contingency actions 
implemented against the threshold criteria;  

(c) the findings of the investigations required by conditions 5-6(3) and 
5-6(4);  
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(d) measures to prevent the threshold criteria being exceeded in the 
future;  

(e) measures to prevent, control or abate the environmental harm 
which may have occurred; and 

(f) justification of the threshold criteria remaining, or being adjusted 
based on better understanding, demonstrating that outcomes will 
continue to be met.   

5-7 Without limiting condition 5-5 (implementation of the plans) and notwithstanding 
compliance with condition 5-6 (response to exceedance), the proponent must 
not cause or allow:  

(1) a failure to implement one or more management and/or contingency 
actions, if the relevant threshold criteria have been exceeded;  

(2) the exceedance of a threshold criteria (regardless of whether the relevant 
management and/or contingency actions have been or are being 
implemented); and/or 

(3) a failure to comply with the requirements of the Confirmed Fauna 
Management Plan or the Confirmed Threatened Species Management 
Plan.   

5-8 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may review and revise the Confirmed Fauna Management Plan and/or 
Confirmed Threatened Species Management Plan and submit it to the 
CEO and the DAWE; and 

(2) shall review and revise the Confirmed Fauna Management Plan and/or 
Confirmed Threatened Species Management Plan and submit it to the 
CEO and the DAWE as and when directed by the CEO.   

6 Hydrogeological management 

6-1 The proponent shall implement the proposal to meet the following 
environmental objective:  

(1) Minimise project attributable impacts on groundwater quality, flow 
direction and/or depth to maintain the hydrological regimes and quality 
of groundwater and surface water so that environmental values are 
protected.   

6-2 At least six months prior to Ground Disturbing Activities, the proponent shall 
provide the CEO with the results of supplementary detailed hydrogeological 
studies undertaken by or on behalf of the proponent to quantify baseline 
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groundwater quality, groundwater flow directions, and the depth to groundwater 
beneath Sites C and F shown on Figure 2 and such studies shall meet the 
requirements of the:  

(1) Department of Water 2009, Operational Policy No. 5.12 - 
Hydrogeological reporting associated with a groundwater well licence, 
Department of Water, Perth, November 2009; and 

(2) EPA Victoria 2006, Hydrogeological Assessment (Groundwater Quality) 
Guidelines, September 2006.   

6-3 In the event that the studies referred to in condition 6-2 indicate that dewatering 
would be required during construction, the proponent shall develop in 
consultation with the Murujuga Aboriginal Corporation, and submit to the CEO 
together with the studies referred to in condition 6-2 a Hydrogeological 
Management Plan:  

(1) containing management measures for dewatering to meet the 
environmental objective in condition 6-1;  

(2) setting out the design, construction and location of groundwater 
dewatering infrastructure and groundwater monitoring bores to meet the 
environmental objective in condition 6-1;  

(3) that applies the Department of Water and Environment Regulation’s 
Water Quality Protection Note 30 on Groundwater Monitoring Bores 
(DER 2006) and the National Uniform Drillers Licensing Committee’s 
Minimum Construction Requirements for Water Bores in Australia – 
fourth edition (NUDLC 2020);  

(4) specifying trigger criteria that will trigger the implementation of 
management and/or contingency actions to prevent direct or indirect 
impacts;  

(5) specifying threshold criteria to demonstrate compliance with 
condition 6- 1;  

(6) specifying monitoring methodology to determine if trigger criteria and 
threshold criteria have been met;  

(7) specifying management and/or contingency actions to be implemented 
if the trigger criteria required by condition 6-3(4) and/or the threshold 
criteria required by condition 6-3(5) have not been met; and 

(8) providing the format and timing for the reporting of monitoring results 
against trigger criteria and threshold criteria to demonstrate that the 
objective in condition 6-1 has been met over the reporting period in the 
Compliance Assessment Report required by condition 15-7.   



Perdaman Urea Project 

119   Environmental Protection Authority 

6-4 The proponent must not commence dewatering until the CEO has confirmed in 
writing that the Hydrogeological Management Plan satisfies the requirements 
of condition 6-3.   

6-5 The proponent shall implement the most recent version of the Confirmed 
Hydrogeological Management Plan until the CEO has confirmed by notice in 
writing that the proponent has demonstrated that the environmental objective 
detailed in condition 6-1 has been met.   

6-6 The proponent shall sample and monitor all groundwater bores required by 
condition 6-3 to be identified in the Confirmed Hydrogeological Management 
Plan at least every six (6) months and compare the results against the baseline 
groundwater quality, groundwater flow directions, and depth to groundwater 
obtained from the hydrogeological studies referred to in condition 6-2.   

6-7 In the event that monitoring required by condition 6-6 or provided for in the 
management plan indicates an exceedance of trigger levels:  

(1) the proponent shall report such findings to the CEO within seven days 
of the exceedance being identified;  

(2) the proponent shall provide evidence which allows determination of the 
cause of the exceedance;  

(3) if the exceedance is determined by the CEO to be attributable to the 
proposal, the proponent shall submit to the CEO actions to be taken to 
address the exceedance within seven days of the proponent being 
notified in writing of the determination being made;  

(4) the proponent shall implement the actions to address the exceedance 
referred to in condition 6-7(3), shall the monitor the effectiveness of 
those actions, and shall continue to implement and monitor the actions 
until such time as the CEO determines that the actions may cease; and 

(5) the proponent shall submit bi-annually, or at a frequency defined to the 
satisfaction of the CEO, the results of monitoring required by 
conditions 6-6 and 6-7(4) and the monitoring provided for in the 
management plan, to the CEO, until such time as the CEO determines 
that reporting may cease.   

6-8 The proponent shall make the monitoring reports required by condition 6-7(5) 
publicly available in a manner approved by the CEO.   

6-9 Without limiting condition 6-5 (implementation of the plan) and notwithstanding 
compliance with condition 6-7 (response to exceedance), the proponent must 
not cause or allow:  
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(1) a failure to implement one or more management actions, if the relevant 
threshold criteria has been exceeded;  

(2) the exceedance of a threshold criteria (regardless of whether threshold 
contingency actions have been or are being implemented); and/or 

(3) failure to comply with the requirements of the Confirmed 
Hydrogeological Management Plan.   

6-10 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may review and revise the Confirmed Hydrogeological Management 
Plan and submit to the CEO; and 

(2) shall review and revise the Confirmed Hydrogeological Management 
Plan and submit to the CEO as and when directed by the CEO.   

7 Acid sulfate soils 

7-1 The proponent shall undertake intrusive acid sulfate soils investigations in 
accordance with the requirements of the Department of Water and 
Environmental Regulation’s guideline on the Identification and investigation of 
acid sulfate soils and acidic landscapes (DER 2015) at least six months prior to 
Ground Disturbing Activities.   

7-2 In the event that acid sulfate soils are disturbed during the implementation of 
the proposal, the proponent shall treat and manage acid sulfate soils in 
accordance with the requirements of the Department of Water and 
Environmental Regulation’s guideline on the treatment and management of soil 
and water in acid sulfate soil landscapes (DER, 2015).   

8 Surface water 

8-1 The proponent shall implement the proposal to achieve the following 
environmental objective:  

(1) maintain the hydrological regimes and quality of surface water so that 
environmental values are protected.   

8-2 At least six months prior to Ground Disturbing Activities within the 
development envelope delineated in Figure 2 of Schedule 1, or such lesser time 
approved in writing by the CEO, the proponent shall in consultation with the 
Murujuga Aboriginal Corporation, revise and submit to the CEO the Surface 
Water Management Plan, Perdaman Urea Project Burrup Peninsula, Western 
Australia (Version PCF 1, 24 January 2021) which shall:  

(1) demonstrate how the environmental objective in condition 8-1 will be 
achieved; 
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(2) specify the treatment and management of potential acid sulfate soils in 
accordance with the requirements condition 7-1 and condition 7-2;  

(3) specify trigger criteria that will trigger the implementation of management 
and/or contingency actions to prevent direct or indirect impacts;  

(4) specify threshold criteria to demonstrate compliance with condition 8-1;  

(5) specify monitoring methodology to determine if trigger criteria and 
threshold criteria have been met;  

(6) specify management and/or contingency actions to be implemented if 
the trigger criteria required by condition 8-2(3) and/or the threshold 
criteria required by condition 8-2(4) have not been met; and 

(7) provide the format and timing for the reporting of monitoring results 
against trigger criteria and threshold criteria to demonstrate that the 
objective in condition 8-1 has been met over the reporting period in the 
Compliance Assessment Report required by condition 15-7.   

8-3 The proponent must not commence Ground Disturbing Activities until the 
CEO has confirmed in writing that the Surface Water Management Plan 
submitted under condition 8-2 satisfies the requirements of condition 8-2.   

8-4 The proponent shall implement the most recent version of the Confirmed 
Surface Water Management Plan until the CEO has confirmed by notice in 
writing that the proponent has demonstrated that the objective detailed in 
condition 8-1 has been met.   

8-5 In the event that the environmental objective in condition 8-1 is not achieved, 
or monitoring or investigations at any time indicate an exceedance of threshold 
criteria specified in the Confirmed Surface Water Management Plan the 
proponent shall:  

(1) report the exceedance in writing to the CEO within seven days of the 
exceedance being identified;  

(2) implement the management and/or contingency actions specified in the 
Confirmed Surface Water Management Plan as required by condition 
8-2(6) within seven days of the exceedances being reported as required 
by condition 8-5(1) or such lesser time specified in the Confirmed 
Surface Water Management Plan and continue implementation of those 
actions until the CEO has confirmed by notice in writing that it has been 
demonstrated that the threshold criteria are being met and 
implementation of the management and/or contingency actions are no 
longer required;  
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(3) investigate to determine the cause of the threshold criteria being 
exceeded;  

(4) investigate to provide information for the CEO to determine potential 
environmental harm or alteration of the environment that occurred due 
to threshold criteria being exceeded;  

(5) provide a further report to the CEO within twenty-one (21) days of the 
exceedance being reported as required by condition 8-5(1) and such 
further report shall include:  

(a) details of management and/or contingency actions implemented;  

(b) the effectiveness of the management and/or contingency actions 
implemented against the threshold criteria;  

(c) the findings of the investigations required by conditions 8-5(3) and 
8-5(4);  

(d) measures to prevent the threshold criteria being exceeded in the 
future;  

(e) measures to prevent, control or abate the environmental harm 
which may have occurred; and 

(f) justification of the threshold criteria remaining, or being adjusted 
based on better understanding, demonstrating that outcomes will 
continue to be met. 

8-6 Without limiting condition 8-4 (implementation of the plan) and notwithstanding 
compliance with condition 8-5 (response to exceedance), the proponent must 
not cause or allow:  

(1) a failure to implement one or more management actions, if the relevant 
threshold criteria has been met; 

(2) the exceedance of a threshold criteria (regardless of whether threshold 
contingency actions have been or are being implemented); and/or  

(3) failure to comply with the requirements of the Confirmed Surface Water 
Management Plan.   

8-7 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may review and revise the Confirmed Surface Water Management Plan 
and submit it to the CEO; and 

(2) shall review and revise the Confirmed Surface Water Management Plan 
and submit it to the CEO as and when directed by the CEO.   
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9 Cultural heritage 

9-1 The proponent must implement the proposal to meet the following objectives:  

(1) avoid, where possible, and otherwise minimise direct and indirect 
impacts to social, cultural, heritage, and archaeological values within and 
surrounding the development envelope;  

(2) allow ongoing Traditional Owner and Custodian access to enable 
traditional activities and connection to culturally significant areas within 
and surrounding the development envelope as shown in Figure Two;  

(3) allow Traditional Owner and Custodian access to the development 
envelope following decommissioning of the proposal as shown in Figure 
Two; and 

(4) avoid, where possible, and otherwise minimise direct and indirect 
impacts to visual and amenity impacts to social and cultural places and 
activities.   

9-2 At least six months prior to Ground Disturbing Activities, the proponent shall, 
in consultation with the Murujuga Aboriginal Corporation and the DPLH, revise 
and submit to the CEO and the Registrar of Aboriginal Sites a further version 
of the Aboriginal Heritage Management Plan, Status: Confidential, Perdaman 
Urea Project Burrup Peninsula, Western Australia (Version PCF 2, 26 March 
2021) to meet the objectives specified in condition 9-1 and this plan shall:  

(1) specify the objectives to be achieved, as specified in condition 9-1;  

(2) include a framework for consultation with Traditional Owners and 
Custodians via the Murujuga Aboriginal Corporation and other relevant 
stakeholders during the life of the proposal;  

(3) specify construction environmental management activities relevant to 
cultural heritage, not limited to and including noise (not limited to and 
including at Yatha), construction emissions and air quality, traffic 
management and visual amenity and provide for relevant traditional 
owners to be invited to observe any Ground Disturbing Activities and 
during construction, and take reasonable steps to facilitate the 
observation of those activities by those persons;  

(4) specify operational environmental management activities relevant to 
cultural heritage, not limited to and including noise (not limited to and 
including at Yatha), traffic management and visual amenity and the 
provision for relevant traditional owners to observe the activities (as 
reasonably required);  
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(5) specify risk-based management actions that will be implemented to 
demonstrate compliance with the objectives specified in condition 9-1;  

(6) specify measurable management target(s) to determine the 
effectiveness of the risk-based management actions;  

(7) specify monitoring to measure the effectiveness of management actions 
against management targets;  

(8) specify a process for revision of management actions and changes to 
proposal activities, in the event that the management targets are not 
achieved and such process must include an investigation to determine 
the cause of the management target(s) not being met;  

(9) provide the format and timing to demonstrate that condition 9-1 has been 
met for the reporting period in the Compliance Assessment Report 
required by condition 15-7 including, but not limited to:  

(a) verification of the implementation of management actions; and 

(b) reporting on the effectiveness of management actions against 
management target(s).   

9-3 The proponent must not commence Ground Disturbing Activities until the 
CEO confirmed in writing that the plan submitted under condition 9-2 satisfies 
the requirements of condition 9-2.   

9-4 The proponent must implement the most recent version of the Confirmed 
Cultural Heritage Management Plan until the CEO has confirmed by notice in 
writing that the proponent has demonstrated the objectives specified in 
condition 9-1 have been met.   

9-5 In the event that monitoring, tests, surveys or investigations indicate non-
achievement of management target(s) specified in the Confirmed Cultural 
Heritage Management Plan, the proponent must:  

(1) report the non-achievement in writing to the CEO, the Murujuga 
Aboriginal Corporation, DPLH, and the Registrar of Aboriginal Sites 
within 21 days of the non-achievement being identified;  

(2) investigate to determine the cause of the management target(s) not 
being achieved;  

(3) provide a further report to the CEO, the Murujuga Aboriginal Corporation, 
the DPLH, and the Registrar of Aboriginal Sites within 90 days of the 
non-achievement being reported as required by condition 9-5(1) which 
must include:  
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(a) a description of the cause of management target(s) being 
exceeded if known, or analysis of likely causes if not known;  

(b) the findings of the investigation required by condition 9-5(2);  

(c) details of revised and/or additional management actions to be 
implemented to prevent non-achievement of the management 
target(s); and 

(d) relevant changes to proposal activities.   

9-6 In the event that monitoring, tests, surveys or investigations indicate that one 
or more management action(s) specified in the Confirmed Cultural Heritage 
Management Plan have not been implemented, the proponent must:  

(1) report the failure to implement the management action(s) in writing to the 
CEO, the Murujuga Aboriginal Corporation, the DPLH, and the 
Registrar of Aboriginal Sites within seven days of identification;  

(2) investigate to determine the cause of the management action(s) not 
being implemented;  

(3) investigate to determine potential environmental harm or alteration of the 
environment that occurred due to the failure to implement management 
action(s);  

(4) provide a further report to the CEO, the Murujuga Aboriginal Corporation, 
the DPLH, and the Registrar of Aboriginal Sites within 28 days of the 
non-compliance being identified, which must include:  

(a) cause for failure to implement management action(s);  

(b) the findings of the investigation required by condition 9-7(2);  

(c) relevant changes to proposal activities; and 

(d) measures to prevent, control or abate the environmental harm 
which may have occurred.   

9-7 Without limiting condition 9-4 (implementation of the plan) and notwithstanding 
compliance with condition 9-6 (response to exceedance), the proponent must 
not cause or allow:  

(1) a failure to implement one or more management actions specified in the 
Confirmed Cultural Heritage Management Plan, and/or 

(2) failure to comply with the requirements of the Confirmed Cultural 
Heritage Management Plan.   

9-8 The proponent, in consultation with the Murujuga Aboriginal Corporation:  
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(1) may review and revise the Confirmed Cultural Heritage Management 
Plan and submit it to the CEO; and 

(2) shall review and revise the Confirmed Cultural Heritage Management 
Plan and submit it to the CEO as and when directed by the CEO.   

10 Light management 

10-1 The proponent shall implement the proposal to meet the following 
environmental objective:  

(1) avoid, where possible, and otherwise use best practice technology and 
risk-based management actions to minimise nightglow and light overspill 
from the proposal so that the environmental values of amenity at 
sensitive locations, including, but not limited to Hearson Cove and Deep 
Gorge, are protected.   

10-2 At least six months prior to Ground Disturbing Activities, the proponent shall  
provide the CEO with a Lighting Management Plan which has been prepared 
in consultation with the Murujuga Aboriginal Corporation and that demonstrates 
that the proposed lighting design adopts best practice lighting control measures 
to meet the objective in condition 10-1 and which shall:  

(1) specify best practice technology and risk-based management actions 
that will be implemented to demonstrate compliance with the objective 
specified in condition 10-1;  

(2) specify measurable management target(s) to determine the 
effectiveness of the best practice technology and risk-based 
management actions;  

(3) specify monitoring to measure the effectiveness of best practice 
technology and management actions against management targets;  

(4) specify a process for revision of best practice technology and 
management actions and changes to proposal activities, in the event that 
the management targets are not achieved, and this process must include 
an investigation to determine the cause of the management target(s) not 
being met;  

(5) provide the format and timing to demonstrate that condition 10-1 has 
been met for the reporting period in the Compliance Assessment Report 
required by condition 15-7 including, but not limited to:  

(a) verification of the implementation of best practice technology and 
management actions; and 
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(b) reporting on the effectiveness of best practice technology and 
management actions against management target(s).   

10-3 The proponent must not commence Ground Disturbing Activities until the 
CEO has confirmed in writing that the Light Management Plan satisfies the 
requirements of condition 10-2.   

10-4 The proponent shall implement the most recent version of the Confirmed Light 
Management Plan.   

10-5 Without limiting condition 10-4 (implementation of the plan), the proponent must 
not cause or allow:   

(1) a failure to implement any best practice technology or management 
actions specified in the Confirmed Light Management Plan; and/or 

(2) non-compliance with the requirements of the Confirmed Light 
Management Plan.   

10-6 The proponent, in consultation with the Murujuga Aboriginal Corporation:  

(1) may review and revise the Confirmed Light Management Plan and 
submit it to the CEO; or 

(2) shall review and revise the Confirmed Light Management Plan and 
submit it to the CEO as and when directed by the CEO.   

10-7 The proponent shall continue to implement the latest revision of the Confirmed 
Light Management Plan until the CEO has confirmed by notice in writing that 
the proponent has demonstrated that the environmental objective detailed in 
condition 10-1 have been met.   

11 Offsets 

11-1 The proponent shall contribute funds to the Pilbara Environmental Offsets 
Fund, (for the implementation of offset projects preferably located in Murujuga) 
calculated pursuant to condition 11-2, to counterbalance the significant residual 
impacts to:  

(1) ‘Good’ to ‘Excellent’ condition native vegetation, including foraging and 
dispersal habitat for the Pilbara olive python, northern quoll, ghost bat 
and EPBC Act listed migratory/marine bird habitat; and 

(2) Priority 1 PEC – Burrup Peninsula rock pile community, which is also 
critical habitat for the Pilbara olive python and northern quoll.   

11-2 The proponent’s provisional contribution to the Pilbara Environmental Offsets 
Fund shall be paid after the conclusion of the biennial reporting period specified 
in conditions 11-5(4) and 11-5(5), with the provisional amount to be contributed 
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calculated based on the clearing undertaken during that biennial reporting 
period in accordance with the highest applicable rate specified in condition 11-
3 for the relevant type of vegetation.   

11-3 Calculated on the 2019–2020 financial year, the contribution rates are:  

(1) $826 AUD (excluding GST) per hectare of ‘Good to Excellent’ condition 
native vegetation, including foraging and dispersal habitat for the Pilbara 
olive python, northern quoll, ghost bat and EPBC Act listed 
Migratory/marine bird habitat, cleared for the proposal within the 
Roebourne IBRA subregion within that financial year; and 

(2) $1,653 AUD (excluding GST) per hectare of Priority 1 PEC – Burrup 
Peninsula rock pile community, which is also critical habitat for the 
Pilbara olive python and northern quoll (rocky outcrop), cleared for the 
proposal within the Roebourne IBRA subregion within that financial year.   

11-4 The rates in condition 11-3 change annually each subsequent financial year in 
accordance with the percentage change in the CPI applicable to that financial 
year.   

11-5 The proponent must prepare and submit a Perdaman Urea Impact 
Reconciliation Procedure to the CEO prior to the Ground Disturbing Activities 
which must:  

(1) spatially define the environmental value(s) identified in condition 11-1;  

(2) spatially define the areas in respect of which offsets required by 
condition 11-1 are to be calculated;  

(3) include a methodology to calculate the amount of clearing undertaken 
during each year of the biennial reporting period for each of the 
environmental values identified in conditions 11-3(1) and (2);  

(4) state that the clearing calculation for the first biennial reporting period 
will commence from the first date of Ground Disturbing Activities in 
accordance with condition 11-2 and end on the second 30 June following 
the commencement of Ground Disturbing Activities;  

(5) state that clearing calculations for each subsequent biennial reporting 
period will commence on 1 July of the required reporting period, unless 
otherwise agreed by the CEO;  

(6) indicate the timing and content of the Impact Reconciliation Reports; and 

(7) be prepared in accordance with Instructions on how to prepare 
Environmental Protection Act 1986 Part IV Impact Reconciliation 
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Procedures and Impact Reconciliation Reports (or any subsequent 
revisions).   

11-6 The proponent must not commence Ground Disturbing Activities until the 
CEO has confirmed by notice in writing that the Impact Reconciliation 
Procedure satisfies the requirements of condition 11-5.   

11-7 The proponent:  

(1) may review and revise the Confirmed Impact Reconciliation Procedure; 
or 

(2) shall review and revise the Confirmed Impact Reconciliation Procedure 
as and when directed by the CEO by a notice in writing.   

11-8 The proponent shall submit Impact Reconciliation Reports in accordance with 
the Confirmed Impact Reconciliation Procedure.   

11-9 Despite payment of the provisional contribution, the proponent's liability to 
make a contribution under this condition shall be finally determined:  

(1) by the Minister upon application by the proponent in writing to the 
Minister to reduce in part or whole the proponent's liability under this 
condition where:  

(a) a payment has been made to satisfy a condition of an approval 
under the Environment Protection and Biodiversity Conservation 
Act 1999 in relation to the proposal; and/or 

(b) the payment is made for the purpose of counterbalancing impacts 
of the proposal on matters of national environmental significance 
identified in condition 11-1; or 

(2) to be equivalent to the provisional contribution if no application of the 
kind described in condition 11-9(1) is made within 12 months of the 
conclusion of the relevant biennial reporting period.   

12 Environmental performance report 

12-1 The proponent shall submit an Environmental Performance Report to the 
Minister and the Murujuga Aboriginal Corporation every five years.   

12-2 The first Environmental Performance Report shall be submitted within three 
months of the expiry of the five year period commencing from the first date of 
Ground Disturbing Activities, or such other time as may be approved by the 
CEO.   

12-3 Each Environmental Performance Report shall report on proposal emissions 
and proposal impacts on the following environmental values:  
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(a) state of rock art;  

(b) state of human health and amenity affected by proposal air emissions;  

(c) state of flora and vegetation;  

(d) state of terrestrial fauna;  

(e) state of groundwater;  

(f) state of surface water; 

(g) state of social surroundings including noise, cultural heritage, traffic and 
landscape and visual amenity; and 

(h) state of the holistic environment.   

12-4 The Environmental Performance Report must include:  

(a) a comparison of the environmental values identified in condition 12-3 at 
the end of the five year period; against the state of each environmental 
value at the beginning of the five  year period;  

(b) a comparison of the environmental values identified in condition 12-3 at 
the end of the five year period; against the state of the environmental 
values identified in first Environmental Performance Report submitted in 
accordance with condition 12-2; and 

(c) proposed Adaptive management and continuous improvement 
strategies.   

12-5 The Environmental Performance Report may be in whole or part prepared in 
conjunction with other proponents where there are cumulative impacts from 
their proposals.   

13 Decommissioning and rehabilitation 

13-1 At least five years prior to the forecasted completion of the operational phase 
of the proposal the proponent shall prepare and submit a Decommissioning and 
Rehabilitation Plan to the CEO for approval, on advice of the Murujuga 
Aboriginal Corporation, Department of Biodiversity, Conservation and 
Attractions and the DPLH, to meet the following objective:  

(1) ensure the proposal is decommissioned and rehabilitated in an 
ecologically sustainable manner.   

13-2 The proponent must implement the most recent version of the Confirmed 
Decommissioning and Rehabilitation Plan until the CEO has confirmed by 
notice in writing that the proponent has demonstrated that the environmental 
objective in condition 13-1 has been met.   
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13-3 After the submission of the Decommissioning and Rehabilitation Plan, the 
proponent is to include an update on the forecasted completion of the 
operational phase and decommissioning of the proposal in each subsequent 
Compliance Assessment Report required by condition 15-7.   

13-4 The proponent, in consultation with the Murujuga Aboriginal Corporation, the 
Department of Biodiversity, Conservation and Attractions and the DPLH:  

(1) may review and revise the Confirmed Decommissioning and 
Rehabilitation Plan and submit it to the CEO); and 

(2) shall review and revise the Confirmed Decommissioning and 
Rehabilitation Plan and submit it to the CEO as and when directed by 
the CEO by a notice in writing.   

14 Time limit for proposal implementation 

14-1 The proponent shall not commence implementation of the proposal after five 
years from the date of this Statement, and any commencement, prior to this 
date, must be substantial.   

14-2 By the date that is five years from the date of this Statement, the proponent 
shall notify the CEO in writing of the date of substantial commencement of the 
proposal, together with reasons why that date has been selected.   

15 Compliance reporting 

15-1 The proponent shall prepare, and maintain a Compliance Assessment Plan, 
which is submitted to the CEO at least six months prior to the first Compliance 
Assessment Report required by condition 15-7, or prior to Ground Disturbing 
Activities, whichever is sooner.   

15-2 The Compliance Assessment Plan shall indicate:  

(1) the frequency of compliance reporting;  

(2) the approach and timing of compliance assessments;  

(3) the retention of compliance assessments;  

(4) the method of reporting of potential non-compliances and corrective 
actions taken;  

(5) the table of contents of Compliance Assessment Reports; and 

(6) public availability of Compliance Assessment Reports.   

15-3 The proponent shall assess compliance with conditions in accordance with the 
Confirmed Compliance Assessment Plan.   
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15-4 All Compliance Assessment Reports shall be retained until the Proposal is fully 
implemented (including decommissioning and rehabilitation) or such other 
period agreed in writing by the CEO.   

15-5 The proponent shall advise the CEO of any potential non-compliance within 
seven days of that non-compliance being known to the proponent.   

15-6 The proponent shall submit to the CEO the first Compliance Assessment 
Report fifteen months from the date of issue of this Statement addressing the 
twelve month period from the date of issue of this Statement and then annually 
from the date of submission of the first Compliance Assessment Report, or at 
another time agreed in writing by the CEO.   

15-7 Each Compliance Assessment Report shall:  

(1) be endorsed by the proponent’s Chief Executive Officer or a person 
delegated to sign on the Chief Executive Officer’s behalf;  

(2) include a statement as to whether the proponent has complied with the 
conditions;  

(3) identify all potential non-compliances and describe corrective and 
preventative actions taken;  

(4) be made publicly available in accordance with the approved Compliance 
Assessment Plan; and 

(5) indicate any proposed changes to the Compliance Assessment Plan 
required by condition 15-2.   

15-8 The proponent:  

(1) may review and revise the Confirmed Compliance Assessment Plan; 
and 

(2) shall review and revise the Confirmed Compliance Assessment Plan as 
and when directed by the CEO.   

15-9 The proponent shall implement the latest revision of the Confirmed 
Compliance Assessment Plan.   

16 Public availability of data 

16-1 Subject to condition 16-2, within a reasonable time period approved by the CEO 
of the issue of this Statement and for the remainder of the life of the proposal, 
the proponent shall make publicly available, in a manner approved by the CEO, 
all validated environmental data (including sampling design, sampling 
methodologies, empirical data and derived information products (e.g. maps), 
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management plans and reports relevant to the assessment of this proposal and 
implementation of this Statement.   

16-2 If any data referred to in condition 16-1 contains particulars of:  

(1) a secret formula or process; or 

(2) confidential commercially sensitive information;  

the proponent may submit a request for approval from the CEO to not make 
these data publicly available.  In making such a request the proponent shall 
provide the CEO with an explanation and reasons why the data should not be 
made publicly available.   
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Table 1: Abbreviations and definitions 

Acronym or 
abbreviation 

Definition or term 

Adaptive Means having the ability or tendency to adapt in response to 
evidence in a manner which is most effective at achieving the 
specified outcomes.   

Authorised 
Offsets  

Units representing GHG Emissions issued under one of the 
following schemes and cancelled or retired in accordance with 
any rules applicable at the relevant time governing the 
cancellation or retiring of units of that kind:  
(a) Australian Carbon Credit Units issued under the Carbon 

Credits (Carbon Farming Initiative) Act 2011 (Cth);  
(b) Verified Emission Reductions issued under the Gold 

Standard program;  
(c) Verified Carbon Units issued under the Verified Carbon 

Standard program; or 
(d) other offset units that the Minister has notified the 

proponent in writing meet integrity principles and are 
based on clear, enforceable and accountable methods.   

CEO The Chief Executive Officer of the Department of the Public 
Service of the State responsible for the administration of 
Section 48 of the Environmental Protection Act 1986, or his 
delegate.   

Commencement 
of Operations  

Means commencing operation of the plant infrastructure for 
the proposal and includes pre-commissioning, commissioning, 
start-up and operation of the plant infrastructure for the 
proposal.   

Confirmed Means, at the relevant time, in relation to a plan required to be 
made and submitted to the CEO, the plan that the CEO 
confirmed, by notice in writing, meets the requirements of the 
relevant condition.   

CPI The All Groups Consumer Price Index numbers for Perth 
compiled and published by the Australian Bureau of Statistics.   

DAWE The Commonwealth Department of Water and the 
Environment or any successor department or agency assisting 
in the administration of the Environmental Protection and 
Biodiversity Conservation Act 1999 (Cth) as amended or 
replaced from time to time.   

DPLH The Western Australian Department of Planning, Lands and 
Heritage or any successor department or agency assisting in 
the administration of the Planning and Development Act 2005 
(WA) as amended or replaced from time to time.   

Emissions 
Intensity 

Proposal GHG Emissions per tonnes per annum of urea 
produced.   
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EP Act Environmental Protection Act 1986.   
GHG Emissions Greenhouse gas emissions expressed in tonnes of carbon 

dioxide equivalent (CO2-e) as calculated in accordance with 
the definition of 'carbon dioxide equivalence' in Section 7 of 
the National Greenhouse and Energy Reporting Act 2007 
(Cth), or, if that definition is amended or repealed, the meaning 
set out in an Act, regulation or instrument concerning 
greenhouse gases as specified by the Minister.   

GL/yr Gigalitres per year.   
Greenhouse gas 
or GHG 

Has the meaning given by Section 7A of the National 
Greenhouse and Energy Reporting Act 2007 (Cth) or, if that 
definition is amended or repealed, the meaning set out in an 
Act, regulation or instrument concerning greenhouse gases as 
specified by the Minister.   

Ground 
Disturbing 
Activities 

Any ground disturbing activity undertaken in the 
implementation of the proposal, including any clearing, civil 
works or construction, other than preliminary works to which 
approval has been given under the EP Act.   

ha Hectares.   
m/s Metres per second.   
Murujuga The Ngarluma-Yaburara name for the Dampier Archipelago 

including the Burrup Peninsula and surrounds.   
Murujuga Rock 
Art Monitoring 
Program 

The State Government managed program to monitor, evaluate 
and report on changes and trends in the integrity or condition 
of the Murujuga rock art and whether the rock art is being 
subject to accelerated change – specifically to determine 
whether anthropogenic emissions are accelerating the natural 
weathering of the rock art.   

Net GHG 
Emissions 

Proposal GHG Emissions for a period less any reduction in 
GHG Emissions represented by the cancellation or retirement 
of Authorised Offsets which:  
(a) were cancelled or retired between the first day of the 

period until 1 March in the year after the period has ended;  
(b) have been identified in the report for that period as 

required by condition 3-9(1)(b)(iii);  
(c) have not been identified as cancelled or retired in the 

report for that period as required by condition 3-9(1)(b)(iii);  
(d) have not been used to offset GHG Emissions other than 

Proposal GHG Emissions; and 
(e) were not generated by avoiding Proposal GHG Emissions.   

Pilbara 
Environmental 
Offsets Fund 

A special purpose account created pursuant to section 
16(1)(d) of the Financial Management Act 2006 by the 
Department of Water and Environmental Regulation.   
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Proposal GHG 
Emissions 

GHG Emissions released to the atmosphere as a direct result 
of an activity or series of activities that comprise/s or form/s 
part of the proposal.   

Registrar of 
Aboriginal Sites 

The person appointed Registrar of Aboriginal Sites under 
the Aboriginal Heritage Act 1972 (WA) or any successor entity 
appointed under that Act as amended or replaced from time to 
time.   

t Tonnes.   
t/day Tonnes per day.   
t/h Tonnes per hour.   
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Figure 1: Regional location 
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Figure 2: Development envelope and disturbance footprint 
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Figure 3: Vegetation quality and threatened communities 
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Figure 4: Fauna habitat 
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Appendix 3: Consideration of Environmental Protection Act Principles 
EP Act Principle Consideration 

1. The precautionary principle 
 
Where there are threats of serious or irreversible 
damage, lack of full scientific certainty should not 
be used as a reason for postponing measures to 
prevent environmental degradation.  
 
In application of this precautionary principle, 
decisions should be guided by:  

a) careful evaluation to avoid, where practicable, 
serious or irreversible damage to the 
environment; and 

b) an assessment of the risk-weighted 
consequences of various options.   

The EPA has considered the precautionary principle in its assessment and has had particular regard 
to this principle in its assessment of air quality impacts on rock art, and greenhouse gas emissions.   
 
Air quality impacts on rock art 

The EPA considers there may be a threat of serious or irreversible damage to that rock art within 
Murujuga from industrial air emissions (in particular urea particulates and NH3) from the proposal 
accelerating the natural weathering.   
 
There is a lack of full scientific consensus about whether cumulative industrial air emissions are 
adversely affecting rock art on Murujuga. The EPA notes that the outcomes of some scientific studies 
and monitoring is currently contested. The specific impacts of any single proposal’s air emissions are 
not able to be known with full scientific consensus at this time. There is also a lack of full scientific 
consensus about the potential impacts of the proposal’s emission of urea particulates and NH3 on the 
rock art.   
 
Consistent with the precautionary principle, the EPA has adopted an overall cautious approach and 
has carefully evaluated options to avoid serious or irreversible impact to the rock art, including 
whether air emission minimisation measures proposed by the proponent are sufficient to meet the 
EPA’s objectives, whether there are additional practicable measures that can be recommended so 
that the proposal avoids degradation of the rock art, or whether it should recommend that the 
proposal not be implemented.   
 
The EPA is satisfied that the proponent has taken practicable measures to minimise risk to rock art 
from air emissions by the adoption of current best practice pollution control technologies (see section 
2.1.6 above), and notes that this has been confirmed by a peer review (Ramboll 2021b). The use of 
best practice pollution control technology within the proposed plant would minimise air emissions 
within the Murujuga airshed and the risk of rock art being damaged.   
 
In respect of the proposal’s relatively small incremental increase to other baseline air emissions in the 
Murujuga airshed (that is, emissions other than urea particulates and NH3), the EPA has primarily 
considered the residual risk to air quality impacts on rock art in a cumulative context (but has also 
considered risks from the proposal in isolation). In respect of urea particulates and NH3, the EPA 
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EP Act Principle Consideration 
considers that the proposal will be a substantial contribution to these in the airshed, and that there is 
lack of scientific consensus about the risk these pose to rock art.   
 
The MRAS will include a risk based Environmental Quality Management Framework (EQMF) and will 
establish associated Environmental Quality Objectives (EQOs) and Environmental Quality Criteria 
(EQCs) to inform the protection of rock art and reduce the risk of adverse consequences of 
cumulative industrial emissions to rock art. The MRAS will also include the long term Murujuga Rock 
Art Monitoring Program (MRAMP) and the associated Murujuga Ambient Air Quality Monitoring 
Network (MAAQMN) to monitor the condition of rock art, and ambient air quality, including the 
deposition of atmospheric pollutants. The recent Study of the Cumulative Impacts of Air Emissions in 
the Murujuga Airshed (Ramboll 2021) will inform the MRAMP and assist in the establishment of the 
MAAQMN.   
 
The EPA expects that the results obtained from the MRAMP (available mid-2023) will enable the level 
of risk of degradation of the rock art from cumulative air emissions from industrial activities to be 
determined. The EPA also expects that data contributing to interim and final results of the MRAMP, 
anticipated by 2024 and prior to the commencement of the proposal operations, will facilitate the 
development of air quality standards.  The air quality standards will include environmental quality 
objectives and environmental quality standards for the purpose of avoiding the cumulative risks of 
adverse impact of the rock art within the Murujuga Cultural Landscape.  The EPA has recommended 
the proposal be required to be implemented in compliance with these standards.   
 
However, given the significant environmental values associated with the rock art, the EPA is not 
satisfied the proponent’s measures, even if coupled with other minimisation measures, will ensure the 
proposal is implemented in a way which will be sufficiently consistent with the EPA’s environmental 
objectives for air quality and social surroundings. This is particularly the case for the proposal’s 
expected emissions of urea particulates and NH3.   
 
The EPA has therefore considered whether it should recommend that the proposal not be 
implemented, or whether measures which are additional to those proposed by the proponent can be 
recommended to sufficiently reduce the potential for inconsistency with the EPA’s environmental 
objectives for air quality and social surroundings.   
 
The EPA has considered the following additional measures:  



Perdaman Urea Project 

143       Environmental Protection Authority 

EP Act Principle Consideration 
• Requiring the proponent to achieve an outcome to ensure that no air emissions from the 

proposal have an adverse impact accelerating the weathering of rock art within Murujuga beyond 
natural rates.    

• Requiring the proponent to develop monitoring trigger criteria and threshold criteria to ensure 
that this outcome is achieved.   

• The EPA notes that the proponent has already committed to undertake monitoring during 
construction and before commissioning to establish a robust baseline against which to compare 
its contribution to the regional airshed, and impacts from its contribution which may impact rock 
art (ERD section 4.8.5.2).   

• Contingency measures could be required to be developed and implemented to ensure the 
outcome is met if the monitoring trigger criteria and threshold criteria are exceeded. These 
measures could include implementation of additional best practice pollution control technologies 
available before operations commence, or changes to operations, or reductions in air emissions.     

• Requiring the proponent to achieve compliance with any detailed air quality standards to ensure 
that no air emissions from the proposal have an adverse impact accelerating the weathering of 
rock art within Murujuga beyond natural rates. The EPA expects this will include environmental 
quality objectives and environmental quality standards derived from results of the MRAMP.   

• Requiring the proponent’s AQMP to be reviewed as proximate as practicable prior to 
commencement of operations - when relevant interim results of the MRAMP which will inform air 
quality standards (including environmental quality objectives and environmental quality 
standards) to deal with cumulative impacts, are expected to be known. The AQMP review prior 
to the commencement of operations should also be required to review whether technology 
remains current best practice, and incorporate updated best practice management and mitigation 
measures to ensure that no air emissions from the proposal have an adverse impact 
accelerating the weathering of rock art within Murujuga beyond natural rates.   

• Requiring the proponent to review the AQMP within six months of a notification of when any air 
quality standards are amended in the future.   

• Requiring air emissions from the proposal to be progressively minimised through the adoption of 
advances in air pollution control technology and process management as a means of minimising 
the risk of rock art being adversely affected. Progressive minimisation should require a trajectory 
to be established in the AQMP which would be reviewed during the five yearly reviews of the 
proponent’s AQMP.     
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EP Act Principle Consideration 
• Requiring that the Murujuga Aboriginal Corporation be consulted by the proponent when it 

submits and reviews the AQMP.   
 

The EPA is satisfied that these additional measures, if implemented, would mean that the proposal is 
not likely to be inconsistent with the EPA’s objectives and consideration of these measures is 
consistent with consideration of the matters in the precautionary principle.   
 
The EPA believes recommending the proposal be implemented with conditions which reflect the 
above measures would be a reasonably proportionate response in order to prevent degradation of the 
rock art and not go beyond what is appropriate and necessary to achieve likely consistency with the 
EPA’s objectives and the precautionary principle.   
 
The EPA is not satisfied that the proposal could be implemented in a way which was likely to be 
consistent with its objectives without these recommended conditions. Without these recommended 
conditions, the EPA would recommend the proposal not be implemented.   
 
Greenhouse gas emissions 

The EPA notes that climate change as a result of cumulative GHG emissions has the potential to 
cause serious damage to WA’s environment. The specific impacts of any single proposal’s GHG 
emissions are not able to be known with certainty at this time. However, the EPA has not used this as 
a reason for postponing assessment of the proposal’s contribution to the State’s GHG emissions or 
recommending practicable conditions to reduce emissions in order to minimise the risk of 
environmental harm associated with climate change.   
 
The EPA notes the proposal will result in 9.75 Mt of CO2-e over 80 years. The proponent has 
committed to following a linear trajectory to net zero emissions by 2050 consistent with the Paris 
Agreement and IPCC 1.5 report, and to use offsets should these targets not be met. The EPA has 
recommended conditions to ensure these limits are met.   
 
The EPA has also recommended conditions to ensure other measures related to key environmental 
factors are implemented. These include condition 3-5 which requires the implementation of the 
GHGMP to ensure the proponent continues to review emissions and implement continuous 
improvement to reduce emissions.   
 
The EPA has compared the proposal’s predicted GHG intensity and energy efficiency against 
applicable best practice criteria and other existing and proposed NH3 and NH3-urea plants and has 
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EP Act Principle Consideration 
determined that the proposed NH3 and urea production technology that will be used in the plant and 
its greenhouse gas intensity and energy efficiency is aligned with best practice.   

2. The principle of intergenerational equity 
 
The present generation should ensure that the 
health, diversity and productivity of the environment 
is maintained and enhanced for the benefit of future 
generations.   

The EPA has considered the principle of intergenerational equity in its assessment and has had 
particular regard to this principle in its assessment of air emissions impacts on rock art, greenhouse 
gas emissions, and impacts to social surrounds.   
 
Air quality impacts on rock art 

Consistent with the principle of intergenerational equity, the EPA has considered whether there are 
practicable measures that can be recommended to ensure that the health and diversity of the 
environmental values associated with the rock art can be maintained for the benefit of future 
generations. The EPA advises that it is unlikely that the rock art, if impacted, could be rehabilitated, 
and so maintenance of the rock art for future generations requires consideration of cautious and 
preventative measures.   
 
The EPA is satisfied that the proponent has taken practicable measures to minimise risk to rock art 
from air emissions by the adoption of current best practice pollution control technologies, and notes 
that this has been confirmed by a peer review (Ramboll 2021b).   
 
However, given the significant environmental values associated with the rock art, the EPA is not 
satisfied the proponent’s measures, even if coupled with other minimisation measures, will ensure the 
proposal is implemented in a way which will be sufficiently consistent with the EPA’s environmental 
objectives for air quality and social surroundings. This is particularly the case for the proposal’s 
expected emissions of urea particulates and NH3.   
 
The EPA has therefore considered whether it should recommend that the proposal not be 
implemented, or whether measures which are additional to those proposed by the proponent can be 
recommended to sufficiently reduce the potential for inconsistency with the EPA’s environmental 
objectives for air quality and social surroundings.   
 
The EPA is satisfied that these additional measures (outlined above in the assessment of 
Precautionary Principle), if implemented, would mean that the proposal is not likely to be inconsistent 
with the EPA’s objectives and consideration of these measures is consistent with the principle of 
intergenerational equity.   
 
Greenhouse gas emissions 
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EP Act Principle Consideration 
The EPA has noted that GHG emissions pose a risk to future generations, however, also notes that 
the proponent has committed to following a linear trajectory to net-zero emissions by 2050 consistent 
with the Paris Agreement and IPCC 1.5 report, to use offsets should these targets not be met by 
continuous improvement and to consider Scope 3 GHG emissions. The EPA has recommended 
conditions to ensure this.   
 
Social surroundings 

The EPA notes that the National Heritage Listed site and three other Aboriginal heritage sites within 
Site F have been excluded from the proposal’s development footprint. The proponent has designed 
the proposal to avoid impacts to 30 of the 33 identified Aboriginal heritage sites and cultural values 
east of Burrup Road, and all sites west of Burrup Road. The proposal will impact on 3 heritage sites, 
which MAC has agreed to, and which the EPA notes will need to be the subject of section 18 consent 
under the AH Act from the Minister for Aboriginal Affairs.   
 
By avoiding the National Heritage Listed site and three other Aboriginal heritage sites within Site F 
and by relocating the 3 aboriginal heritage sites within Site C and developing and implementing its 
AHMP, the EPA has assessed that there will not be inconsistency from the proposal impacts on 
social surroundings with the health, diversity and productivity of the environment being maintained 
and enhanced for the benefit of future generations.   

3. The principle of the conservation of 
biological diversity and ecological integrity 

 
Conservation of biological diversity and ecological 
integrity should be a fundamental consideration.   

The EPA has considered the principle of conservation of biological diversity and ecological integrity in 
its assessment and has had particular regard to this principle in its assessment of air emissions 
impacts on vegetation, flora and vegetation, and terrestrial fauna.   
 
The proponent has undertaken baseline studies to understand and assess potential threats to 
biological diversity and ecological integrity. The EPA notes that the proponent has identified 
measures to avoid or minimise impacts in accordance with the mitigation hierarchy. The EPA has 
considered these measures during its assessment (provided in this report).   
 
Air quality 

The EPA has noted the magnitude of the proposal’s air emissions and the outcomes of the air quality 
modelling. The EPA considers that the measures that have been incorporated into the design of the 
proposed plant will adequately minimise these emissions to reduce the risk of biological diversity and 
ecological integrity being adversely affected.   
 
Flora and vegetation and terrestrial fauna 
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EP Act Principle Consideration 
The EPA has considered to what extent the potential impacts from the proposal to flora and 
vegetation and terrestrial fauna can be ameliorated to ensure consistency with the principle of 
conservation of biological diversity and ecological integrity, including by provision of offsets. The EPA 
has concluded that given the nature of the impacts (relatively small, though still significant, areas of 
vegetation and habitat for conservation significant fauna species that will be cleared) that the 
proposed offsets are likely to ameliorate the impacts of the loss of biological diversity and ecological 
integrity.   

4. Principles relating to improved valuation, 
pricing and incentive mechanisms 

 
(1) Environmental factors should be included in the 

valuation of assets and services.   

(2) The polluter pays principles – those who 
generate pollution and waste should bear the 
cost of containment, avoidance and abatement.   

(3) The users of goods and services should pay 
prices based on the full life-cycle costs of 
providing goods and services, including the use 
of natural resources and assets and the 
ultimate disposal of any waste.   

(4) Environmental goals, having been established, 
should be pursued in the most cost effective 
way, by establishing incentive structure, 
including market mechanisms, which enable 
those best placed to maximise benefits and/or 
minimize costs to develop their own solution 
and responses to environmental problems.   

In considering this principle, the EPA notes that the proponent will bear the costs relating to meeting 
environmental objectives, implementing the proposal to achieve environmental objectives, and 
management and monitoring of environmental impacts during construction, operation and 
decommissioning of the proposal. The EPA has had particular regard to this principle in considering 
air emissions and greenhouse gas emissions.   
 
Air quality 

The EPA advises that the proponent will be responsible for bearing the costs of installing, operating, 
and maintaining the air pollution control technology that will be used within the proposed plant, 
including cost of adopting advances in air pollution control technology in the future to further reduce 
air emissions and comply with air emission standards to minimise the risks of industrial air emissions 
to rock art.   
 
Greenhouse gas emissions 

The proponent will also be responsible for bearing the costs of implementing measures to reduce and 
offset GHG emissions, including the costs of adopting advances in process management and other 
measures in the future to further reduce and offset GHG emissions to achieve net zero along a linear 
trajectory to net zero by 2050.   

5. The principle of waste minimisation 
 
All reasonable and practicable measures should be 
taken to minimise the generation of waste and its 
discharge into the environment.   

The EPA has considered the principle of waste minimisation in its assessment has had particular 
regard to this principle in its assessment of air quality impacts, and greenhouse gas emissions.   
 
Air quality 

The EPA has confirmed that best practice air pollution control technology will be used within the 
proposed plant to minimise the discharge of air emissions into the environment.  The EPA has 
recommended conditions to ensure the proposal is required to adopt advances in technology to 
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EP Act Principle Consideration 
ensure continuous improvement to ensure air emissions are not inconsistent with its objectives for air 
quality and social surroundings.   
 
Greenhouse gas emissions 

The EPA has also confirmed that best practice thermally efficient NH3, urea production technology 
will be used within the proposed plant to minimise GHG emissions.   
 
The EPA has also recommended the proponent be required to implement measures to reduce and 
offset GHG emissions, including adopting advances in process management and other measures in 
the future to further reduce and offset GHG emissions to achieve net zero along a linear trajectory to 
net zero by 2050.   
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Appendix 4: Evaluation of other environmental factors 
Environmental 
factor 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of why the 
factor is not a key 
environmental factor 

Sea  
Marine fauna Marine fauna, 

especially turtles, 
could be impacted 
by:  

• increased light 
spill  

• adverse changes 
to marine water 
quality due to 
accidental product 
discharge during 
ship loading  

• increased 
shipping 
movements and 
marine vessel 
strikes  

• underwater noise 
during 
construction.   

Department of Agriculture, Water and the Environment 
 
1) The Recovery Plan for marine turtles in Australia (2017) states that the Dampier 

Archipelago (with an inter-nesting buffer) contains Habitat critical to the survival of a 
species for the Green turtle (Chelonia mydas), Flatback turtle (Natator depressus) 
and Hawksbill turtle (Eretmochelys imbricate). In addition, the Dampier Archipelago 
forms part of the Biologically Important Area for the above-mentioned species and the 
Olive Ridley turtle (Lepidochelys olivacea), Loggerhead turtle (Caretta caretta) and 
Leather back (Dermochelys coriacea).   

 
Therefore, the Department considers impacts on these species, or their habitat, as a 
result of the proposed action significant impacts.   

 
Section 4.4.2 Policy and guidance does not include the following documents which 
were requested by the Department to be included within the scoping document:  

 
Department of the Environment, Water, Heritage and the Arts, 2013, Significant 
Impact Guidelines 1.1 - Matters of National Environmental Significance. Available 
from: https://www.environment.gov.au/epbc/publications/significant-impact- 
guidelines-11-matters-national-environmental-significance.   

 
Department of the Environment and Energy (2017).  Threat abatement plan for 
predation, habitat degradation, competition and disease transmission by feral pigs 
(Sus scrofa) (2017). Canberra, ACT:  
Commonwealth of Australia. Available from:  
http://www.environment.gov.au/biodiversity/threatened/publications/tap/f eral-pig-
2017.   

 

Marine fauna was 
identified as a 
preliminary key 
environmental factor 
when the EPA decided 
to assess the proposal 
or in the 
Environmental 
Scoping Document 
(ESD).  
 
The EPA notes that 
light pollution impacts 
in the Dampier Port 
area will be managed 
to avoid impacts on 
marine turtles. This 
includes:  

- temporary lighting 
plant being oriented 
away from the 
water  

- turtle sensitive 
lighting is to be 
installed around the 
wharf area that is in 
the turtle’s low 
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Environmental 
factor 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of why the 
factor is not a key 
environmental factor 

Department of the Environment and Energy (2018). Threat Abatement Plan for the 
impacts of marine debris on the vertebrate wildlife of Australia's coasts and oceans 
(2018). Canberra, ACT: Commonwealth of Australia. Available from: 
http://www.environment.gov.au/biodiversity/threatened/publications/tap/ marine-
debris-2018.   

 
Department of the Environment, Water, Heritage and the Arts (DEWHA) (2008). 
Threat abatement plan for predation by the European red fox. DEWHA, Canberra. 
Available from: 
http://www.environment.gov.au/biodiversity/threatened/publications/tap/predation-
european-red-fox.  

 
Department of Sustainability, Environment, Water, Population and Communities 
(DSEWPaC) (2012). Marine bioregional plan for the North- west Marine Region.  
Prepared under the Environment Protection and Biodiversity Conservation Act 1999. 
Available from: http://www.environment.gov.au/topics/marine/marine-bioregional- 
plans/north-west.   

 
Please discuss how all above Policy and Guidance documents have been 
considered. That is, having regard to and providing a discussion on the objectives of 
the documents. For example, the Recovery Plan for marine turtles in Australia states 
a Recovery Objective of:  

 
‘The long-term recovery objectives for marine turtles is to minimise anthropogenic 
threats to allow for the conservation status of marine turtles to improve so that they 
can be removed from the EPBC Act threatened species list’.   

 
Please provide a discussion on how the proposed action is consistent with this 
objective or alternatively, how the proposed avoidance, mitigation/management and 
offsetting will compensate for any residual significant impact, thereby ensuring 
consistency with the objective for relevant EPBC Act listed marine turtles.   

 
2) The Potential Impacts (section 4.4.4) and Assessment of impacts (section 4.4.5) 

discuss impacts which the proponent has claimed they are not responsible for, such 

visual sensitivity 
range (i.e. 580 
nanometres or 
longer), such as 
amber, yellow or 
red in colour  

- the use of white 
lights will be 
avoided  

- lighting will be kept 
low, shielded and 
directional, and 
away from water 
where possible to 
minimise horizon 
glow  

- light intensity in 
nearshore areas 
will be minimised 
as far as 
practicable.   

 
The proposal will result 
in an increase of 1 or 2 
shipping vessel 
movements per week 
for the export of urea. 
This small increase in 
shipping numbers 
would be 
overshadowed by the 
typical variability in 
shipping numbers 
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Environmental 
factor 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of why the 
factor is not a key 
environmental factor 

as shipping movements and associated impacts (i.e. introduction of marine pests and 
biofouling etc). Within the referral information the proponent provided documentation 
where the Pilbara Port Authority have stated that they will be responsible for these 
actions. Please outline the arrangements between the proponent and the Pilbara Port 
Authority in the ERD.   

 
The Department notes the proponent has been made aware that additional shipping 
movements required to collect and distribute the resources from the proposed action 
is dependent on the Pilbara Port Authority having an existing approval or submitting a 
referral to the Department if required. These particular actions do not form part of the 
proponent’s assessment or any subsequent approval. The revised ERD must 
reference that the Department is not undertaking an assessment of the 
actions/impacts associated with shipping movements/activities.   
 
The Department continues to disagree with the statement that a 1% increase in 
shipping movements is not significant without having undertaken an assessment of 
this action – which as stated above, will not be undertaken given it is not part of the 
proposed action. Please revise the ERD to remove this sentence as it may potentially 
be considered to be misleading.   

 
3) In addition, as provided as part of the EPBC Act referral information, the proponent 

has stated that they are not responsible for seawater uptake and brine disposal. The 
proponent has an arrangement with Water Corporation for this action.   

 
The Department acknowledges that the Water Corporation has current approval 
under the Environmental Protection Act 1986 EP (Act). Please outline the 
arrangements between the proponent and the Water Corporation in the ERD. Further 
information is required to clarify the adequacy of this approval for the protection of 
relevant Matters of National Environmental Significance. While the Department 
acknowledged that the proponent may not be responsible for this action, without 
additional information the Department is not assured that Water Corporation have 
sufficient approval under Commonwealth legislation. This may have implications for 
the proposed action.   
 

associated with 
existing and future 
proposed industries. 
Therefore, the 
incremental risk to 
marine fauna 
associated with 
shipping movements is 
unlikely to be 
significant.  
 
Having regard to:  

• the management 
measures that will 
be used to 
minimise the impact 
of light spill on 
marine turtles;  

• comments on the 
proposal from the 
DAWE relating to 
this factor;  

• Environmental 
Factor Guideline – 
Marine Fauna (EPA 
2916g);  

• the significance of 
considerations in 
the Statement of 
Environmental 
Principles, Factors 
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Environmental 
factor 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of why the 
factor is not a key 
environmental factor 

Please revise the ERD to reference that the Department is not undertaking an 
assessment of the actions/impacts associated with seawater uptake and brine 
disposal.   

 
4) Noting the Pilbara Port Authority and Water Corp have claimed responsibility for the 

additional shipping movement/activities and water intake/discharge associated with 
the proposed action, the Department considers that the following threats identified 
within the Recovery Plan for marine turtles in Australia are relevant to the impact 
assessment for this proposed action:  

• chemical and terrestrial discharge (from land sources) 

• light pollution.  
 

The Department notes the proponent’s commitment to undertake mitigation 
measures (Table 4-7 Mitigation of Potential impacts to Marine Fauna) including the 
development and implementation of a Construction Environmental Management Plan 
(CEMP). Given the critical habitat for EPBC Act listed species that exists within the 
proposed action area and is likely to be impacted by the proposed action, the 
Department requires a Management Plan specific for EPBC Act listed threatened 
species potentially impacted as a result of the proposed action (that is marine turtles 
and listed threatened species discussed below under Terrestrial Fauna) to be 
provided as part of the assessment documentation.   
 
The plan should note the potential impacts outlined in section 4.7.4 and if required, 
provide sufficient mitigation to ensure that there will be no significant residual impacts 
on EPBC Act listed species including EPBC Act listed marine turtles and their habitat. 
The Department recommends the proponent engage a species expert to prepare this 
document.   
 
Please note that, when reviewing Environment Management Plans/Action Plans, the 
Department will take into consideration the Department's Environmental Management 
Plan Guidelines (2014). (Guidelines) available at: 
http://www.environment.gov.au/epbc/publications/environmental-management-plan-
guidelines which provides general guidance to stakeholders preparing environmental 

and Objectives 
(EPA 2020e),  

the EPA considers it is 
unlikely that the 
proposal would have a 
significant impact on 
Marine Fauna and that 
the impacts to this 
factor are 
manageable.   
 
Accordingly, the EPA 
did not consider 
marine fauna to be a 
key environmental 
factor at the 
conclusion of its 
assessment.   
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Environmental 
factor 

Description of the 
proposal’s likely 
impacts on the 
environmental factor 

Government agency and public comments Evaluation of why the 
factor is not a key 
environmental factor 

management plans for environmental impact assessments and approvals under 
Chapter 4 of the EPBC Act. Please ensure that both the CEMP and EPBC Act listed 
species management plans are consistent with the Guidelines. At this stage, the 
Department considers that the CEMP is not consistent with the Guidelines. 
Specifically, many of the mitigation measures referenced in the CEMP are not 
measurable, auditable or timely. Additionally, when committing to management 
actions, the proponent should refrain from using terminology of 'where 
possible/practical', ‘it is anticipated’, 'as required', 'should' or 'may' and use terms 
“will” and “must”.   
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Appendix 5: Identified decision-making authorities 
Section 45(1) of the Environmental Protection Act 1986 requires the Minister for 
Environment to consult with decision-making authorities (DMAs), and if possible, agree 
on whether or not the proposal may be implemented, and if so, to what conditions and 
procedures, if any, that implementation should be subject.   
 
The following DMAs have been identified:  
 

Decision-making authority Legislation (and approval) 
1. Minister for Environment Biodiversity Conservation Act 2016 – (Disturb 

threatened flora and fauna) 
2. Minister for Water Rights in Water and Irrigation Act 1914 – 

(Groundwater abstraction licence) 
3. Minister for Aboriginal Affairs Aboriginal Heritage Act 1972 – (Section 18 

approval to disturb Aboriginal heritage sites) 
4. Minister for Lands Western Australian Land Authority Act 1992 – 

(Approval for lease and sale of land) 
5. Minister for Ports Pilbara Ports Authority Act 1999 and the 

associated Pilbara Ports Authority 
Regulations 2001 – (Port ground lease) 

6. Western Australian Land Authority Western Australian Land Authority Act 1992 – 
(Lease for Project and conveyor 
infrastructure) 

7. Pilbara Ports Authority Port Authorities Act 1999 – (Section 28 Lease 
of land) 

8. Chief Executive Officer, Department of 
Water and Environment Regulation 

Environmental Protection Act 1986 – (Part V 
works approval, licence, and clearing permit) 

9. Chief Dangerous Goods Officer, 
Department of Mines, Industry Regulation 
and Safety 

Dangerous Goods Safety Act 2004 and 
associated Dangerous Goods Safety 
Regulation 2007 – (Approvals for the 
construction and operation of a Major Hazard 
Facility) 

10. City of Karratha Building Act 2011 – (Decision maker for 
permits) and Planning and Development Act 
2005 – (Development approvals) 

Note: In this instance, agreement is only required with DMAs 1, 2, 3, 4, and 5 since these DMAs 
are Ministers.   
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Appendix 6: EPA and EPBC Act policies 
EPA policies 

EPA 2014, Cumulative environmental impacts of development in the Pilbara Region – 
Advice of the Environmental Protection Authority to the Minister for Environment under 
Section 16(e) of the Environmental Protection Act 1986, Environmental Protection 
Authority, Perth, WA.   
 
EPA 2016a, Environmental Factor Guideline – Flora and Vegetation, Environmental 
Protection Authority, Perth, WA.   
 
EPA 2016b, Technical Guidance – Flora and Vegetation Surveys for Environmental 
Impact Assessment, Environmental Protection Authority, Perth, WA.   
 
EPA 2016c, Technical Guidance – Sampling of short range endemic invertebrate fauna, 
Environmental Protection Authority, Perth, WA.   
 
EPA 2016d, Environmental Factor Guideline – Terrestrial Fauna, Environmental 
Protection Authority, Perth, WA.   
 
EPA 2016e, Environmental Factor Guideline – Social Surroundings, Environmental 
Protection Authority, Perth, WA.   
 
EPA 2016f, Environmental Factor Guideline – Marine Environmental Quality, 
Environmental Protection Authority, Perth, WA.   
 
EPA 2016g, Technical Guidance – Protecting the Quality of Western Australia’s Marine 
Environment, Environmental Protection Authority, Perth, WA.   
 
EPA 2016h, Environmental Factor Guideline – Marine Fauna, Environmental Protection 
Authority, Perth, WA.   
 
EPA 2016i, Environmental Factor Guideline – Coastal Processes, Environmental 
Protection Authority, Perth, WA.   
 
EPA 2018, Environmental Factor Guideline – Inland Waters, Environmental Protection 
Authority, Perth, WA.   
 
EPA 2020a, Environmental Factor Guideline – Air Quality, Environmental Protection 
Authority, Perth, WA.   
 
EPA 2020b, Environmental Factor Guideline – Greenhouse Gas Emissions, 
Environmental Protection Authority, Perth, WA.   
 
EPA 2020c, Technical Guidance – Terrestrial vertebrate fauna surveys for environmental 
impact assessment, Environmental Protection Authority, Perth, WA.   
 
EPA 2020d, Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures 
Manual, Environmental Protection Authority, Perth, WA.   
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EPA 2020e, Statement of Environmental Principles, Factors and Objectives, 
Environmental Protection Authority, Perth, WA.   
 
Government of Western Australia 2011, WA Environmental Offsets Policy, Government 
of Western Australia, Perth, WA.   
 
Government of Western Australia 2014, WA Environmental Offsets Guidelines, 
Government of Western Australia, Perth, WA.   

EPBC Act policies 

Australian Government 2008, Australia’s National Heritage – Applying the Principles.   
 
Commonwealth of Australia 2012, Commonwealth EPBC Act Environmental Offsets 
Policy.   
 
Commonwealth of Australia 2015, Wildlife Conservation Plan for Migratory Shorebirds, 
Department of the Environment, Canberra, ACT.   
 
Department of the Environment 2015, Conservation Advice Numenius madagascariensis 
curlew sandpiper, Department of the Environment, Canberra, ACT.  
 
Department of the Environment 2015, Conservation Advice Numenius ferruginea eastern 
curlew, Department of the Environment, Canberra, ACT.   
 
Department of the Environment 2015, Threat abatement plan for predation by feral cats, 
Commonwealth of Australia, Canberra, ACT.   
 
Department of the Environment 2015, EPBC Act Policy Statement 3.21 - Industry 
guidelines for avoiding, assessing and mitigating impacts on EPBC Act listed migratory 
shorebird species, Department of the Environment, Canberra, ACT.   
 
Department of the Environment 2016, EPBC Act Referral guideline for the endangered 
northern quoll (Dasyurus hallucatus), Department of the Environment, Canberra, ACT.   
 
DEWHA 2008a, Approved Conservation Advice for Liasis olivaceus barroni (Olive Python 
– Pilbara subspecies), Department of the Environment, Water, Heritage and the Arts, 
Canberra, ACT.   
 
DEWHA 2008b, Threat abatement plan for predation by the European red fox, 
Department of the Environment, Water, Heritage and the Arts, Canberra, ACT.   
 
DEWHA 2009, Significant impact guidelines for 36 migratory shorebird species, 
Department of the Environment, Water, Heritage and the Arts, Canberra, ACT.   
 
DoEE 2016, Engage Early – Indigenous Engagement Guidelines, Department of the 
Environment and Energy, Canberra, ACT.  
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DoEE 2017, Threat abatement plan for predation, habitat degradation, competition and 
disease transmission by feral pigs, Department of the Environment and Energy, 
Canberra, ACT.   
 
DSEWPC 2011, Threat Abatement Plan for the biological effects, including lethal toxic 
ingestion, caused by cane toads, Department of Sustainability, Environment, Water, 
Population and Communities, Canberra, ACT.   
 
DSEWPC 2012, Threat Abatement Plan to reduce the impacts on northern Australia’s 
biodiversity by the five listed grasses, Department of Sustainability, Environment, Water, 
Population and Communities, Canberra, ACT.   
 
Hill, B.M. & S.J. Ward 2010, National recovery plan for the Northern Quoll (Dasyurus 
hallucatus), Department of Natural Resources, Environment, The Arts and Sport, Darwin, 
NT.   
 
Threatened Species Scientific Committee 2005, Commonwealth Listing Advice on 
Northern Quoll (Dasyurus hallucatus).   
 
Threatened Species Scientific Committee 2005, Commonwealth Conservation Advice on 
Northern Quoll (Dasyurus hallucatus).   
 
Threatened Species Scientific Committee 2016, Conservation Advice Calidris 
tenuirostriss great knot, Department of the Environment, Canberra, ACT.   
 
Threatened Species Scientific Committee 2016, Conservation Advice Calidris canutus 
red knot, Department of the Environment, Canberra, ACT.   
 
Threatened Species Scientific Committee 2016, Conservation Advice Macroderma gigas 
ghost bat, Department of the Environment, Canberra, ACT.   
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Appendix 7: Matters of national environmental 
significance 
The Commonwealth Minister for the Environment has determined that the proposal is a 
controlled action under the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) as it is likely to have a significant impact on one or more Matters of 
National Environmental Significance (MNES). It was determined that the proposed action 
is likely to have a significant impact on the following matters protected by the EPBC Act:  

• The heritage values of a National Heritage Place (sections 15B and 15C)  

• Listed Threatened Species and Communities (sections 18 and 18A)  

• Listed Migratory Species (sections 20 and 20A)  

• Commonwealth Marine Environment (sections 23 and 24A).   
 
The EPA has assessed the controlled action on behalf of the Commonwealth as an 
accredited assessment under the EPBC Act. However, the EPA’s assessment does not 
include the controlling provision: Commonwealth Marine Environment (sections 23 and 
24A) as the EPA can only consider matters that will have an environmental impact within 
the State. The proponent was required to include sufficient information in the ERD to 
enable the Commonwealth Department of Agriculture, Water and the Environment 
(DAWE) to assess the impacts of the proposal on this particular controlling provision. 
Nevertheless, the discussion below on marine fauna is relevant to the DAWE’s 
consideration of impacts on the Commonwealth Marine Environment.   
 
This assessment report is provided to the Commonwealth Minister for Environment who 
will decide whether or not to approve the proposal under the EPBC Act. This is separate 
from any Western Australian approval that may be required.   

Commonwealth policy and guidance 
The EPA had regard to the following relevant Commonwealth guidelines, policies and 
plans during its assessment:  

• Australian Government 2008, Australia’s National Heritage – Applying the Principles.   

• Commonwealth of Australia 2012, Commonwealth EPBC Act Environmental Offsets 
Policy.   

• Commonwealth of Australia 2015, Wildlife Conservation Plan for Migratory 
Shorebirds, Department of the Environment, Canberra, ACT.   

• Department of the Environment 2015, Conservation Advice Numenius 
madagascariensis curlew sandpiper, Department of the Environment, Canberra, 
ACT.   

• Department of the Environment 2015, Conservation Advice Numenius ferruginea 
eastern curlew, Department of the Environment, Canberra, ACT.   

• Department of the Environment 2015, Threat abatement plan for predation by feral 
cats, Commonwealth of Australia, Canberra, ACT.   
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• Department of the Environment 2015, EPBC Act Policy Statement 3.21 - Industry 
guidelines for avoiding, assessing and mitigating impacts on EPBC Act listed 
migratory shorebird species, Department of the Environment, Canberra, ACT.   

• Department of the Environment 2016, EPBC Act Referral guideline for the 
endangered northern quoll (Dasyurus hallucatus), Department of the Environment, 
Canberra, ACT.   

• DEWHA 2008a, Approved Conservation Advice for Liasis olivaceus barroni (Olive 
Python – Pilbara subspecies), Department of the Environment, Water, Heritage and 
the Arts, Canberra, ACT.   

• DEWHA 2008b, Threat abatement plan for predation by the European red fox, 
Department of the Environment, Water, Heritage and the Arts, Canberra, ACT.   

• DEWHA 2009, Significant impact guidelines for 36 migratory shorebird species, 
Department of the Environment, Water, Heritage and the Arts, Canberra, ACT.   

• DoEE 2016, Engage Early – Indigenous Engagement Guidelines, Department of the 
Environment and Energy, Canberra, ACT.  

• DoEE 2017, Threat abatement plan for predation, habitat degradation, competition 
and disease transmission by feral pigs, Department of the Environment and Energy, 
Canberra, ACT.   

• DSEWPC 2011, Threat Abatement Plan for the biological effects, including lethal 
toxic ingestion, caused by cane toads, Department of Sustainability, Environment, 
Water, Population and Communities, Canberra, ACT.   

• DSEWPC 2012, Threat Abatement Plan to reduce the impacts on northern 
Australia’s biodiversity by the five listed grasses, Department of Sustainability, 
Environment, Water, Population and Communities, Canberra, ACT.   

• Hill, B.M. & S.J. Ward 2010, National recovery plan for the Northern Quoll (Dasyurus 
hallucatus), Department of Natural Resources, Environment, The Arts and Sport, 
Darwin, NT.   

• Threatened Species Scientific Committee 2005, Commonwealth Listing Advice on 
Northern Quoll (Dasyurus hallucatus).   

• Threatened Species Scientific Committee 2005, Commonwealth Conservation 
Advice on Northern Quoll (Dasyurus hallucatus).   

• Threatened Species Scientific Committee 2016, Conservation Advice Calidris 
tenuirostriss great knot, Department of the Environment, Canberra, ACT.   

• Threatened Species Scientific Committee 2016, Conservation Advice Calidris 
canutus red knot, Department of the Environment, Canberra, ACT.   

• Threatened Species Scientific Committee 2016, Conservation Advice Macroderma 
gigas ghost bat, Department of the Environment, Canberra, ACT.   

EPA assessment 
Impacts to the environment pertaining to MNES are also covered under the key 
environmental factors of Air Quality, Terrestrial Fauna, Coastal Processes, and Social 
Surroundings in section 2 of this report.   
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The EPA notes that an EPBC Act protected matters search was undertaken by the 
proponent to identify MNES within a 10 km buffer area around the proposal’s 
development envelope.   

The heritage values of a national heritage place (sections 15B and 15C) 
Construction and operation of the proposed urea plant and associated infrastructure 
have the potential to impact on:  

• Aboriginal heritage sites and cultural values  

• Aboriginal rock art  

• the Murujuga Cultural Landscape World Heritage Listing.   
 
The proponent has designed the proposal to avoid direct impacts to 30 of the 33 
identified Aboriginal heritage sites and cultural values (AHMP 2021) in the development 
envelope east of Burrup Road. Three Aboriginal heritage sites located in Site C (Site IDs 
18615, 19239 and 19874) will be disturbed during construction of the proposed urea 
plant. The EPA notes that the proposed impact has been subject to significant 
consultation with MAC who have agreed to the disturbance and are continuing to 
undertake consultation with the proponent to facilitate consent to disturb these sites 
under section 18 of the AHA and will discuss potential salvage requirements with the 
MAC.   
 
The AHMP (2021) identifies that seven sites of cultural heritage value (Site IDs 18706, 
9063, 21753, 9062, 19794, and 19793) in the Dampier Port Area, two are located within 
the proposal development envelope all sites are not proposed to be disturbed.   
 
The EPA notes the avoidance and minimisation measures committed to in the 
proponent’s Aboriginal Heritage Management Plan (AHMP 2021) and recommends that 
the AHMP is amended to include:  

• an objective to avoid, where possible, and minimise impacts to Aboriginal heritage 
sites and cultural values  

• management actions to be undertaken where Aboriginal heritage sites or cultural 
values are identified  

• contingency actions to be implemented in the event management actions have not 
been implemented  

• a framework for consultation with traditional owners and custodians via MAC and 
other relevant stakeholders during the life of the proposal  

• measures to facilitate ongoing traditional owner and custodian access and 
connection to culturally significant heritage sites within the development envelope  

• measures to re-establish traditional owner and custodian access to the development 
envelope following decommissioning of the proposal.   

 
With respect to indirect impacts to cultural heritage values from the proposal, and 
specifically rock art situated within Murujuga is assessed in the air quality assessment in 
section 2.1 of this report.   
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The EPA has assessed the residual direct impacts to cultural heritage values from the 
proposal in consultation with MAC and (provided appropriate management measures are 
implemented) are not likely to be inconsistent with the EPA’s objective to protect social 
surroundings from significant harm.   

Listed threatened species and communities (sections 18 and 18A) 
The following threatened fauna species are listed under the EPBC Act as occurring 
within 10 km of the development envelope (Cardno 2020):  

• 12 bird species  

• 5 mammal species  

• 7 reptile species  

• 5 shark species.   
 
No Threatened Ecological Communities (TECs) listed under the EPBC Act or plants that 
are declared rare or threatened under the EPBC Act are known to occur on the Burrup 
Peninsula.   
 
The EPA has recommended that the authorised extent of vegetation and fauna habitat 
clearing for the proposal be limited via recommended Conditions 3 and 4 in Appendix 2.   
 
The EPA notes that no threatened bird species were recorded during the fauna surveys.   

Terrestrial fauna 

Ghost bat 

The ghost bat which is listed as Vulnerable under the EPBC Act was recorded on 2 
occasions during the post wet season fauna survey. The EPA has assessed there to be 
a significant residual risk to the listed ghost bat. While the direct impact to potential 
habitat in the proposal is a small percentage of the known extent for this species, the 
EPA considers that the potential impact of the proposal to the habitat of this conservation 
significant species is a significant residual impact. This is consistent with the WA 
Environmental Offsets Guidelines (Government of Western Australia 2014) definition of 
significant residual impact regarding rare and endangered animals.   

Northern quoll 

The northern quoll which is listed as Vulnerable under the EPBC Act was not recorded 
during the fauna surveys despite having the potential to occur in the region. The proposal 
will require the clearing of about 0.16 ha of the 1.6 ha of rocky outcrop habitat and 
49.17 ha of Hummock Grasslands on Mid Slopes in ‘Good to Excellent’ condition within 
the development envelope which is potential habitat for the Northern Quoll. The direct 
impact to habitat represents 0.007% of the known extent of Rocky Outcrop habitat and 
4.95% of Hummock Grasslands on Mid Slopes habitat types type on the Burrup 
Peninsula (Cardno 2020).   
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The EPA has assessed there to be a significant residual risk to the listed northern quoll. 
While the direct impact to potential habitat in the proposal is a small percentage of the 
known extent for this species, the EPA considers the potential impact to habitat of the 
proposal to this conservation significant species is a significant residual impact. This is 
consistent with the WA Environmental Offsets Guidelines (Government of Western 
Australia 2014) definition of significant residual impact regarding rare and endangered 
animals.   

Pilbara olive python 

The Pilbara olive python which is listed as Endangered under the EPBC Act was not 
recorded during the fauna surveys despite having the potential to occur in the region. 
The proposal will require the clearing of about 0.16 ha of the 1.6 ha of rocky outcrop 
habitat and 49.17 ha of Hummock Grasslands on Mid Slopes in ‘Good to Excellent’ 
condition within the development envelope which is potential habitat for the Pilbara olive 
python. The direct impact to habitat represents 0.007% of the known extent of Rocky 
Outcrop habitat and 4.95% of Hummock Grasslands on Mid Slopes habitat types type on 
the Burrup Peninsula (Cardno 2020).   
 
The EPA has assessed there to be a significant residual risk to the listed Pilbara olive 
python. While the direct impact to potential habitat in the proposal is a small percentage 
of the known extent for this species, the EPA considers the potential impact to habitat of 
the proposal to this conservation significant species is a significant residual impact. This 
is consistent with the WA Environmental Offsets Guidelines (Government of Western 
Australia 2014) definition of significant residual impact regarding rare and endangered 
animals.   

Marine fauna 

The EPA notes that the export of urea product for the proposal will result in an additional 
1 or 2 shipping movements per week in Dampier Port. However, the EPA is aware that 
there were 10,521 vessel movements recorded in Dampier Port in 2018-2019. In view of 
this, the EPA considers that the very small increase in shipping movements within 
Dampier Port and Mermaid Sound due to the proposal (i.e. up to about 104 per year or 
1.0%) is unlikely to have a significant additional impact on listed species such as marine 
turtles, sharks, whales, and dolphins.   
 
Construction and operation of the proposed urea plant on Sites C and F is not expected 
to have a significant impact on marine turtle species due to light overspill as the nearest 
known turtle nesting locations at Holden Beach and No Name Bay are situated about 
2.6 km and 3 km away from Site C, respectively, and 3.5 km and 3.9 km from Site F, 
respectively. Also, light emissions from plant and infrastructure on Sites C and F directed 
in a north-easterly direction towards Holden Beach and No Name Bay will be largely 
obscured by the elevated rocky terrain situated to the north of Sites C and F. Although 
the proposal’s product storage shed, product conveyor, and shiploader within the 
Dampier Port area are located about 1.3 km from Holden Beach and 2 km from No Name 
Bay, light emissions from these sources are unlikely to result in significant additional 
cumulative light overspill related impacts over and above those already occurring from 
the existing industrial light sources at Dampier Port, the north shore of King Bay, the 
Karratha Gas Plant, and the Pluto LNG facility. The EPA understands that plant lighting 
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will be designed in accordance with AS 4282-1997: Control of Obtrusive Effects of 
Outdoor Lighting Guidelines and that light shields will be placed on large equipment to 
minimise light overspill. The EPA notes that the lighting that will be installed on proposal 
related infrastructure in the Dampier Port area will have a wavelength of 580 nanometres 
or longer and will be yellow, amber, or red in colour which is in the low visual sensitivity 
range for marine turtles.   

Listed migratory species (sections 20 and 20A) 
The following migratory fauna species are listed under the EPBC Act as occurring, or 
having the potential to occur within 10 km of the development envelope:  

• 6 migratory marine bird species  

• 3 migratory terrestrial bird species  

• 28 migratory wetland bird species  

• 19 migratory marine fauna species.   

Migratory birds 

Surveys recorded 26 migratory/marine bird species and 2 bat species in the proposal 
area. Of the 26 migratory and/or marine bird species many have common habitat 
preferences. The following species were identified to potentially occur within the 11.97 ha 
of Samphire Shrubland / Supratidal Flats habitat within the proposal area (Cardno 
2021b):  

• curlew sandpiper (Calidris ferruginea) – Critically Endangered (EPBC Act and BC 
Act) with a moderate potential of occurrence  

• red knot (Calidris canutus) – Endangered (EPBC Act and BC Act) with a moderate 
potential of occurrence  

• lesser sand plover (Charadrius mongolus) – Endangered (EPBC Act and BC Act) 
with a low potential of occurrence  

• bar-tailed godwit (Limosa lapponica baueri) – Vulnerable (EPBC Act and BC Act) 
with a moderate potential of occurrence  

• Australian fairy tern (Sternula nereis nereis) – Vulnerable (EPBC Act and BC Act) 
with a low potential of occurrence  

• great knot (Calidris tenuirostris) – Critically Endangered (EPBC Act and BC Act) with 
a low potential of occurrence  

• eastern curlew (Numenius madagascariensis) – Critically Endangered (EPBC Act 
and BC Act) with a moderate potential of occurrence.   

 
The EPA has assessed there to be a significant residual risk to the listed 
Migratory/Marine bird species due to the impact on potential Samphire Shrubland/ 
Supratidal Flats habitat. This is consistent with the WA Environmental Offsets Guidelines 
(Government of Western Australia 2014) definition of significant residual impact 
regarding rare and endangered animals.   

Marine fauna 
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The EPA is aware that migratory marine fauna species may potentially be impacted by 
adverse changes in marine water quality due to urea product spillages into the marine 
environment during ship loading activities at Dampier Port. The EPA notes that the risk of 
this occurring will be largely mitigated by the use of a ship loader that will be equipped 
with a telescopic chute and shroud. The proposed urea product storage shed at Dampier 
Port will be located about 100 m away from the shore and the feed conveyor linking the 
storage shed to the shiploader will be fully enclosed. As a result, the EPA considers that 
the risk of fugitive urea dust emissions from these sources impacting on marine water 
quality and migratory marine fauna species is minimal.   
 
The discharge of wastewater from the proposed plant into King Bay via the Water 
Corporation’s Multi-User Brine Return Line (MUBRL) ocean outfall is also not expected to 
have any significant impacts on marine water quality and migratory marine fauna species 
as the proponent will be required to ensure that the wastewater that is discharged into 
the MUBRL will enable the Water Corporation to comply with the applicable marine water 
quality criteria at the edge of the mixing zone for the MUBRL’s ocean outfall diffuser. To 
facilitate this, the Water Corporation has developed constraining saline wastewater 
acceptance criteria for the MUBRL that will need to be achieved by the proposed plant. 
The EPA expects that the Part V licence for the proposed plant would include wastewater 
quality criteria and limits which are consistent with the Water Corporation’s saline 
wastewater acceptance criteria for the MUBRL. The quality of the saline water (brine) 
and other wastewater produced by the proposed plant will need to comply with the Water 
Corporations acceptance criteria at the plant boundary prior to being discharged into the 
MUBRL.   
 
Given the relatively small predicted increase in shipping movements and the measures 
that will be used to manage wastewater discharge and minimise light overspill and the 
risk of urea product spillages into the marine environment, the EPA considers that the 
potential impacts on migratory marine fauna species such as marine turtles, humpback 
whales, and dugongs are unlikely to be significant.   

Summary 
The EPA recommends the following environmental conditions in Appendix 4 to minimise 
impacts on MNES:  

• condition 2 to minimise air emissions from the proposal so that the environmental 
values of human health and amenity are protected, and to assist in minimising the 
risk of adverse impacts to rock art on Murujuga  

• condition 4 to limit the location and authorised extent of vegetation clearing to no 
more than 73.05 ha within a 106.7 ha development envelope  

• condition 5 to limit the clearing of fauna habitat that could potentially be used by 
conservation significant fauna species such as the northern quoll, Pilbara olive 
python, and the ghost bat to no more than 64 ha  

• condition 9 to prevent direct impacts to Aboriginal heritage sites and features within 
the development envelope and facilitate ongoing traditional owner and custodian 
access and connection to the culturally significant heritage sites within the 
development envelope.   
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The EPA considers that there will be a significant residual impact from clearing of 
vegetation and fauna habitat within the development envelope. The EPA has 
recommended an offset in condition 11 (see section 2) to account for the significant 
residual impact to conservation significant vegetation communities and fauna habitat due 
to clearing.   
 
The EPA’s view is that the impacts from the proposal on the above-listed MNES are 
therefore not expected to result in an unacceptable or unsustainable impact on the:  

• heritage values of the Dampier Archipelago National Heritage Listed Area and the 
National Heritage Listed area (Site ID 9439) located within Site F  

• conservation status of Listed Threatened Species and Communities and Listed 
Migratory Species.   
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Appendix 8: List of submitters 
Organisations 
1. Department of Water and Environmental Regulation 
2. Department of Biodiversity Conservation and Attractions 
3. Department of Planning, Lands and Heritage 
4. Department of Jobs, Training, Science and Innovation 
5. Commonwealth Department of Agriculture, Water and the Environment 
6. City of Karratha 
7. Murujuga Aboriginal Corporation 
8. Pilbara Ports Authority 
9. Regional Power Corporation trading as Horizon Power 
10. Friends of Australian Rock Art 

Individuals 
1. Noelene Murray 
2. Diane Larter 
3. Ken Mulvaney 
4. Lucie Austen 
5. Susan M Swain 
6. Dr John Black 
7. Hon. Robin Chapple MLC 
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Appendix 9: Assessment timeline 
Date Progress stages Time 

(weeks) 
28/11/2018 EPA decided to assess – level of assessment set 
5/06/2019 Environmental Scoping Document released for public 

review 
27 

19/06/2019 Public review period for Environmental Scoping Document 
closed 

2 

22/07/2019 EPA approved Environmental Scoping Document 5 
26/03/2020 EPA accepted Environmental Review Document 35 
30/03/2020 Environmental Review Document released for public 

review 
4 days 

22/06/2020 Public review period for Environmental Review Document 
closed 

12 

4/03/2021 EPA accepted proponent’s Response to Submissions 36 
13/05/2021 EPA received final information for assessment 10 
20/05/2021 EPA board considered assessment 1 
1/09/2021 EPA provided report to the Minister for Environment 13 
6/09/2021 EPA report published 3 days 
20/09/2021 Close of appeals period 2 

Timelines for an assessment may vary according to the complexity of the proposal and 
are usually agreed with the proponent soon after the Environmental Protection Authority 
(EPA) decides to assess the proposal and records the level of assessment.   

In this case, the EPA did not meet its timeline objective to complete its assessment and 
provide a report to the Minister.   
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