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12.2 Appendix B – Climate considerations  

Climate factors considered when assessing options 

Climate factors are inherent to a number of the criteria used in the MCA as outlined below:  

Strategic fit with Commonwealth and the Territory policies  

• Policy alignment considered, amongst other policy initiatives the net zero targets of both the 
Commonwealth and the Territory governments. 

• Long term utility of option the option went to how well the option supported the ability to scale and 
decarbonise over time. Options that supported decarbonisation objectives scored highest.  

Economic 

• Competitiveness of the Territory to investment opportunities included discussion around the 
attractiveness of some options which are positive for net zero pathways to investment, e.g. the 
renewable industrial network. 

Social, cultural and environment  

• Future environmental and cultural risks considered both emissions and environmental impacts such 
as vegetation loss.  

• Social and community impacts consider community expectations including that development must 
support a net zero pathway.  

Deliverability 

• Climate change adaptability was not directly assessed in the MCA process. However, it was 
considered in the overall scoring of ‘Activation’ of the precinct. Both ‘Timing’ and ‘Dependence’ of 
the common-use infrastructure solutions were assessed with climate risks and increasing volatility in 
mind relative to the ‘do nothing’ scenario.  

• The stage 3 business case will provide design details of the progressed options. The option designs 
will be assessed based their climate change resilience.  

Net zero achievability  

The Middle Arm Sustainable Development Precinct’s highest scoring program package, Package 2, includes both the 
multi-GW renewable power network and Carbon Capture Storage (CCS). These two projects within the program are 
central to the achievability of net zero and are examples of emissions reduction technology at scale. 

Concurrent to the development of this business case is the development of inputs for a Strategic Environmental 
Assessment of the precinct. A concurrent Green House Gas (GHG) modelling process is underway to develop a 
baseline and modelling of development precinct options. The modelling indicates that for certain precinct industrial 
options (including the balanced scenario contemplated by this submission) CCS and integrated large-scale renewables 
can mitigate emissions otherwise expected to be released into the environment by up to >67% and >25% 
respectively.  

In addition to other efficiencies, modelling suggests minimal residual emissions requiring offsets–as low as 2-3%. 
While the industry mix at the precinct is not yet certain, there are several GHG emissions reduction planning 
pathways that support Net Zero by 2050 in-line with Commonwealth and Northern Territory emissions targets.  

The precinct is currently home to two LNG export facilities, Darwin LNG and Ichthys LNG. Parent companies of these 
facilities Santos and Inpex emit between 6 and 8 million tonnes of CO2104 in Australia. While the development of the 
precinct is expected to enable new renewable fuels such as Hydrogen, this precinct will also create a pathway for the 

 

104 https://www.cleanenergyregulator.gov.au/NGER  
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Darwin based LNG operations to significantly reduce their emissions through access to renewable electricity for 
processing and carbon capture technology. This outcome, compared to the base case achieves a nationally significant 
reduction in emissions.  

Emissions measurement and reporting  

Emissions have been estimated for the construction of the shared use infrastructure that is the subject of the 
business case. Scope 3 estimates have been omitted at this stage but will be considered in later stages.  
 
The construction of the shared infrastructure at the precinct is expected to trigger the Northern Territory’s Large 
Emitters Policy105. This policy requires large emitters to provide a GHG abatement plan. An abatement plan is also a 
possible condition within the Strategic Environmental Assessment for Middle Arm industries. 
The Strategic Environment Assessment will provide a full GHG abatement plan as required under the Environment 
Protection Act (NT) 2019 and the Environment Protection and Biodiversity Conservation (Cth) Act 1999. This will include 
comprehensive emissions profiles of the precinct under different development scenarios.  
 
Measurement and forecasting of emissions is compliant with National Greenhouse and Energy Reporting (Cth) Act 2007. 
In addition, an estimate of blue carbon is being developed to measure the impact of the dredging program that is 
required for the marine infrastructure.  
 
The Stage 3 business case will include and analyse further detail on emissions. This Stage 2 submission includes a 
Rapid CBA and as such has only included the direct and significant avoided emissions from the renewable network 
and captured emissions from CCS.  The Rapid CBA quantifies the primary benefit and cost streams directly associated 
with CO2. The CO2 benefit considerations for Infrastructure Project’s 7 (Power network, green energy distribution) 
and 3 (Carbon Capture Utilisation and Storage) was reported on. Further Scope 3 investigations relating to impacts 
will be further investigated in a Stage 3 business case and when the MASDP Environmental Approvals are made 
public.  

Problem and opportunities sustainability considerations 

Opportunity 2:  The precinct has an opportunity to be an early mover in developing a modern, net zero capable 
manufacturing hub (in a first world environmental regime) for future focused minerals and energy closest to growing 
market demand 
 
Opportunity 3: The Territory has the fundamentals to deliver a diverse range of energy sources to lead energy 
transition to lower emissions on the pathway net zero  
 
The above opportunity statements directly refer to developing an early mover net zero manufacturing hub. The 
problems and opportunities have been directly considered in the optioneering process throughout the Stage 2 report 
flowing into both MCA processes. Opportunity 2 was developed to ensure the Middle Arm precinct takes advantage 
of future low emissions industry processing including processing minerals of the future required to manufacture 
technologies to aid in the reduction of greenhouse gases. Additionally, the opportunity considers the existing 
Brownfields LNG facilities local to Middle Arm and the development by these industries of dedicated large-scale 
renewables and CCS (both key GHG mitigation technologies).  Middle Arm Precinct is expected to capitalise on these 
critical heavy industrial decarbonisation technologies “at the gate” and will provide a critical pathway for future 
minerals and advanced manufacturing to decarbonise their operations.  
 
Opportunity 3 recognises the ability for the precinct to develop renewable energy sources in an export ready format 
which will support our neighbours in their decarbonisation efforts.  
 

 

105 Northern Territory Large Emitters Policy -
https://depws.nt.gov.au/__data/assets/pdf_file/0018/1042164/factsheet-large-emitters-policy-and-the-
community.pdf 
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12.4 Appendix D – Project Working Group credentials 
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12.5 Appendix E – Stakeholder Initial Feed back 
Feedback to date form the various stakeholder groups has covered some key themes as outlined below. 

Rationale and the economy 

• Why are we focusing on a gas precinct when we have a commitment to net zero? Is there a better 
alternative for this land and for an economy and community solution?  

• How will the activity of MASDP impact on the viability of Darwin Port activities and commercial 
sustainability? 

• How will this project help to build better overall outcomes for Darwin, Darwin Harbour, our economy and 
community? 

• Is there actually a commercial demand for this precinct? 

• Economic opportunity – what opportunities will there be for the Territory businesses and industry? Do we 
need to diversify industry, how do we ensure that local industry has the capacity and capability to meet the 
opportunity needs? 

• Workforce – what assurances are there that the focus will be on local workforce opportunity – and related 
training and development – rather than FIFO? 

 

Social and cultural 

• Sacred sites – how are we identifying and working with First Nation’s people to protect? How will this 
precinct impact on Indigenous land and sea – cultural values, social, heritage – as well as economic 
opportunity. 

• Traffic noise during and beyond construction – noise emissions and buffers also fall into this. Extra harbour 
traffic – safety and amenity. 

• Impact on recreational use of the Harbour – safety and amenity – also including fishing from both a 
cultural and social perspective. 

• From construction to operation – short- and long-term impact on the availability and cost of housing stock 
– to buy and rent. 

 

Environmental 

• The impact on Darwin’s water supplies – where is the water coming from. How will we ensure the quality 
of the Darwin Harbour water? 

• Marine ecosystems – how will construction, dredging programs and operations impact the marine 
ecosystems.  

• Are we planning offsets and investing in technology that encourages and protects local habitats? 
• Terrestrial Ecosystems – how many mangroves are being removed, what about other flora and fauna. Are 

protected species impacted and what are we doing in response. 
 

Other 

• How do we avoid the mistakes of the past? The Northern Territory Government does not have a good 
reputation as a proponent. There is little trust in the NTG as developers and in relation to transparency and 
accountability. 

• Perceived lack of visibility about the project. 
• Is Carbon Capture and Storage just a pipedream – and is it a deal breaker? 
• What is the role of the approval holder? Who will be managing the precinct and accountable to its 

operations and performance within approved parameters? 
  





 

Department of Infrastructure, Planning and Logistics  
26 March 2023 | Version 5.0  
Page 176 of 200 

 
 

 



 

Department of Infrastructure, Planning and Logistics  
26 March 2023 | Version 5.0  
Page 177 of 200 

 
 

Table 38: Industry questionnaire 
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Table 39: summary of responses 
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12.7 Appendix G – Methodology and Assumption 
 

Benefit – Land leasing 

 

Description 

The benefits for all program packages, including the base case, as the scale of land development remains constant. 
The benefit is applied as a conservative benchmark. The total land leasing value is appreciated or depreciated based 
on each program's cumulative common user infrastructure variation. To be conservative, assumptions of 25% and 
20% decreasing in land value are applied in Program 1 and Program 3 to reflect the less land leasing benefit received 
as the result of less common user infrastructure in these Programs.  

A $15 per square meter calculation is used to calculate the land value in Base Case which is the current highest 
industrial land leasing price in Darwin based on the information from real estate agents.  

The annual land leasing revenue is calculated based on a fixed 5% leased yield of total land value, where the total land 
value is determined by size of leasing land per year and the value of land per unit, these inputs are forecasted by 
DIPL. 

General formula 

Annual lease revenue = Total hectare of leasing land each year × the value per hectare × rental yield (5%) × 
percentage of land value variation based on program. 

 

Input 

• Total hectare of leasing land is calculated based on the size of land required by each project and also reflects 
the different starting time of each project. The size of leasing land for each project is assumed to stay the 
same during the 50-year forecasting period.  

 
 
The MOF benefits are calculated based on conservative assumptions of a 2% annual growth rate in charge fee and a 
5% annual increase in MOF requirements and the number of ships visiting. These growth rates could increase as the 
proponent's activities and productivity increase. 
 

Benefit - MOF 

Description 

The annual wharfage revenue is calculated based on the total size of MOF import requirements and wharfage charge, 
the port due revenue, berthage revenue and pilotage revenue is generated based on the annual total number of 
visiting ships of different projects and charged for a fee, per unit. The calculations also take into account a 5% annual 
growth rate in fees, and 10% annual increasing rate of MOF demands, as the increase of productions and further 
development of different projects in Middle Arms precinct. The MOF revenues are estimated using the equation 
below. This approach is in line with the methodology used by DIPL. 
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General formula 

Annual MOF revenue = Wharfage revenue + Port due revenue + Berthage revenue + Pilotage revenue.  

• Wharfage revenue = Total cubic meters of MOF import requirements per year × Wharfage fee per cubic 
meter × (1+ increasing rate on fee per year) ^ forecast years. 

• Port due revenue = Total number of visiting ships per year × Gross tonnes per ship× Port due fee per gross 
tonne (large vessels>20,000GT) × (1+ fee increasing rate per year) ^ forecast years. 

• Berthage revenue = Total number of visiting ships per year × Average hours at berthage per ship × MOF 
berthage fee per hour × (1+ increasing rate on fees per year) ^ forecast years.  

• Pilotage revenue = Total number of visiting ships per year × Pilotage fee per call + Total number of visiting 
ships per year × Gross tonnes per ship× Port due fee per gross tonne (large vessels>4,500GT) × (1+ increasing 
rate on fees per year) ^ forecast years. 

Input 

• Total cubic meters of MOF import requirements are calculated by summarising the size required by each 
project per year, the annual volume also takes account the different starting time of each project. A 10% 
annual increasing rate of MOF import requirement demand is applied through the 50-year forecasting period.  

• Total number of visiting ships is calculated by summarising the size required by each project per year and 
reflects the different starting time of each project. A 10% annual increasing rate of MOF import requirement 
demand is applied through the 50-year forecasting period.  

 

Benefit – Jetties  

The CBA Jetties benefits include incomes from wharfage, Port due, berthage and pilotage and is estimated using 
input from DIPL. The annual wharfage revenue was calculated based on the total amount of annual bulk and liquid 
throughput and fee was charged per unit of bulk and liquid respectively. The port due revenue, berthage revenue and 
pilotage revenue were generated based on the annual total number of ships required based on the annual bulk and 
liquid throughput separately and fees were charged per ship call. The Jetties revenues are estimated using the 
equation below.  

 General formula 

Annual Jetties revenue = Wharfage revenue + Port due revenue + Berthage revenue + Pilotage revenue. 

• Wharfage revenue = (Total million tonnes of bulk product throughput ×Bulk fee per million tonnes) + (Total 
million kilolitres of imported liquid throughput × liquid import charge per million kilolitres) + (Total million 
kilolitres of exported liquid throughput × liquid export charge per million kilolitres). 

• Port due revenue = Total number of visiting ships per year × Gross tonnes per ship × Port due fee per gross 
tonne (large vessels>20,000GT). 

• Berthage revenue = Total number of visiting ships per year × Average fixed berthage charge per ship + Total 
number of visiting ships per year × Gross tonnes per ship × Berthage charge per gross tonne. 

• Pilotage revenue = Total number of visiting ships per year (bulk ships and liquid ships) × Pilotage fee per call + 
Total number of visiting ships per year (bulk ships and liquid ships) × Gross tonnes per ship× Port due fee per 
gross tonne ship (large vessels>4,500GT). 

Input 

• Total million tonnes of bulk product throughput are calculated by summarising the million tonnes of bulk 
product throughput by each project per year, the total volume also takes account different starting time of 
each project. A 10% annual increasing rate of MOF import requirement demand is applied through the 50-
year forecasting period.  
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• Total million kilolitres of liquid throughput for import and export are calculated by applying the same 
methodology as total million tonnes of bulk product throughput above. 

• Total number of visiting ships for import and export are calculated by dividing the total bulk and liquid 
throughput by the bulk and liquid cargo capacity respectively. 

 

Benefits – Road 

Road infrastructure development includes several roads required for marine development connectivity with industrial 
parcels roads and services to MOF and Export Jetty and services corridor.  

Benefit – Precinct Roads  

This infrastructure is an integral part of supporting the development of other infrastructure. No direct income will be 
generated from the road infrastructure, but the infrastructure does increase the program's benefits which will be 
reflected as a part of land leasing benefit. 
 

Benefit - Power networks 

The power network infrastructure is essential to support the development of the precinct. The benefits from power 
networks included two components, the daily system access fee and the demand charges for power usages during 
peak demand hours. The assumptions and methodology are developed based on the Network Pricing Proposal 2022-
2023 of Power and Water337. 

General formula 

Power networks revenue = The system access revenues + Demand charge revenue. 

• The system access revenues = Daily system access fee × The number of days per year × (1+The annual 
growth rate) ^The forecasting year × The number of projects per year. 

• The annual power usages of projects assumptions are made based on inputs from DIPL’s engineering team.  
 

Benefit – Digital networks 

The digital network is a commonly used critical infrastructure for industry operations. Benefits associated from digital 
network accessibility will be calculated based on a 4.4% percentage of the capital costs. This indicative assumption is 
aligned with the percentage of access revenues contributed to line access charges stated in AARNet Annual Report 
2021338. 

• Digital network revenue = Total capital costs × percentage of the capital costs. 

Input 

• The percentage of the capital costs assumption is aligned with the percentage of access revenues contributed 
to line access charges stated in AARNet Annual Report 2021339. 

Benefits – CCUS 

The CCUS supporting infrastructure strongly aligns with the sustainability objectives and outcomes of the project, 
supporting the Territory’s transition and precinct proponent's products towards a net zero target. The supporting 
CCUS infrastructure benefit is expected to be $3,005 and $589 million on NPV terms. To avoid double counting, the 

 

337 Power and Water Corporation -Power Services- Extra of Network Pricing Proposal 2022-23 (powerwater.com.au) 
338 ARRNet Annual Report 2021  
339 ARRNet Annual Report 2021  
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CCUS benefits associated with revenues only count the income generated from accessing the pipelines of CCUS as 
this infrastructure only includes channels, and the industries will develop other facilities themselves. It is calculated 
based on the percentage of total CO2 emissions that are transported through the pipelines, and the fee charged to 
access the pipelines.  
 
Additionally, CCUS technology unlocks a range of benefits difficult to quantify. The most significant non-quantifiable 
benefits are associated to CC S’ contribution to the macro circular economy.  
 

General formula 

CCUS benefit = Total tonnes of annual CO2 emissions from industries × Percentage of CO2 transported through the 
pipelines× Pipelines access fee per tonnes of CO2 emission. 

Input 

• Total annual CO2 emissions from industries are calculated by summarising the annual CO2 emissions by each 
project per year, the total volume also takes into account different starting time of each project. 

• The percentage of CO2 captured by CC S is assumed to be 90% which is indicated in IEA’s CC S In the 
Transition to Net-Zero Emissions report340. 

 

Benefits – Shared workplace transit system  

The shared workplace transit system revenue is part of worker support infrastructure to enable available transit 
systems to support the development of Middle Arm and associated industries. The benefits generated from the 
shared workplace transit system are quantified through car parking revenue, calculated based on Darwin's average 
fixed daily parking fee and the number of car parks required for workers. Including a contingency of an extra 20% of 
car spaces for other purposes such as guest car parks, company vehicles, etc. it also takes account the car parks filling 
rate.  

General formula 

Shared workforce transport/ transit system benefits = Number of car parks × Car parks filling rate × Average parking 
fee in Darwin. 

Input 

• The total car parks are calculated based on the potential jobs stated in Middle Arm Sustainable Development 
Precinct report 2022341. To be conservative, it assumed the car parking spaces only around 30% of total 
11,000 jobs stated in the report. Considering the small percentage applied, the car park filling rate is assumed 
to be 100% 

• The average parking fee in Darwin assumption is based on online research of City Parking in Australian 
Capital Cities342. 

Benefit –land releasing for workers’ accommodation  

The precinct will attract a large amount of skilled workforce required to relocate to the Territory to support the 
construction of the Middle Arm Precinct and industry development. Based on the information from the Middle Arm 
Sustainable Development Precinct report 2022343, a total of 11,000 new jobs will be created through the 
development of Middle Arm by 2030, which will require residential accommodation. However, Darwin has limited 

 

340 CCUS in clean energy transitions (windows.net) 
341 Power and Water Corporation -Power Services- Extra of Network Pricing Proposal 2022-23 (powerwater.com.au) 
342 City Parking Rates in Australian Capital Cities | Savings.com.au 
343 Middle Arm Sustainable Development Precinct | Department of Infrastructure, Planning and Logistics 
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available housing344. Therefore, the land release for workers’ accommodation plays a vital role as a support 
infrastructure to enable the development of the MASDP Project and industries. 
 
The revenue from land release within the precinct contributes $410 million, or $96 million, on an NPV term to 
Programs 2 and 4. To be conservative, the revenues are calculated based on the assumption that only 70% of total 
new workers will lease the accommodations resulting from this land-releasing area. The land leasing price per lot is 
3% of the current market asset value, which is aligned with NT’s Lease of Crown Land Policy345.  
 

General formula 

Worker’s accommodation land leasing benefit = Number of new accommodations × land leasing fee per lot. 

Input 

• This number of new accommodations is calculated based on the number of 4 bedrooms accommodations 
required based on the number of new potential jobs. To be conservative, it assumed that there are only 70% 
of these new employees will require new accommodation. It also takes into account the current available 
accommodation in Darwin and assumes this current accommodation will be filled first.  

• The land leasing fee is based on the Darwin median house price and percentage of land leasing yield, the 
assumptions and approach are aligned with Lease of Crown Land Policy346. 

 
 

Benefits – wastewater treatments  

The wastewater treatment facility will provide a complete packaging wastewater service, including collection, 
treatment, recycling, and discharge. Therefore, the wastewater treatment revenues will include a fixed annual 
connecting charge and package charge, calculated based on the wastewater volume. The approach used to quantify 
the revenue from wastewater treatment system is derived from the Hunter Water’s Pricing of Water, Wastewater 
and Stormwater Services Technical Paper 347. 
 

General formula 

Wastewater system benefits = Fixed annual connecting revenues and wastewater treatments package revenues. 

• Fixed annual connecting revenues = Fixed annual connecting fee × The total number of proponents × 
Percentage of proponents who will use this common wastewater system. 

• Wastewater treatments package revenues= Total water used in Middle Arm Precinct by industries × 
Percentage of water used required treatment × Wastewater treatments package fee per unit of 
wastewater. 

Input 

• These inputs and assumptions are made based on information from Pricing of Water, Wastewater and 
Stormwater Services published by Hunter Water348. 

 

344 Dwelling type | City of Darwin | Community profile (id.com.au) 
345 Leases of Crown Land Policy (nt.gov.au) 
346 Leases of Crown Land Policy (nt.gov.au) 
347 technical-paper-08-pricing-of-water-wastewater-and-stormwater-service.pdf (nsw.gov.au) 
348 Leases of Crown Land Policy (nt.gov.au) 
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Figure 38 illustrates the percentages of total operational costs contributed by each infrastructure option where all the 
infrastructure options are considered. The marine infrastructure (MOF and Jetties) are the main drivers of the opex, 
which accounts for 47% of the total operational costs. As a result of high demands, the increased usage frequency of 
marine infrastructure would likely result in high operating and maintenance costs. 

Figure 38: P50 Opex Profile by infrastructure  
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12.13  Appendix M – Letters of support from possible proponents 
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