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Proposal Details 

scale, to achieve the goal of 110,000 tonnes of green hydrogen by annum from 700 MW 
of electrolyser capacity for under $AU2.80 per kg by 2030. Up to $3 billion of incentives 
will be provided as part of the Strategy to commercialise hydrogen supply chains. 

Given the significant state, national and global focus on hydrogen, this Proposal provides 
an opportunity to support these policy efforts by assessing the viability of transporting 
hydrogen by rail in Australia.  

Proposal background 

The hydrogen market is rapidly developing both from a technology and demand 
perspective which will likely further reduce production costs over time. Federal and state 
governments anticipate high growth rates in the demand for hydrogen, but currently there 
are limited hydrogen producers and end users within Australia.  

The Proposal provides a platform to test concepts with a focus on understanding the 
practical safety and regulatory requirements and broader economic potential of 
transporting gaseous hydrogen by rail. This includes understanding rollingstock 
implications (e.g., storage, loading/unloading) specific to the transportation of gaseous 
hydrogen. In addition, it aims to understand the volume or distance at which 
transportation by rail becomes more economic than by road between Toowoomba and 
Parkes and other alternative options that will be developed, as proposed by the 
Proponent.  

As the hydrogen market is still emerging, production of hydrogen and end use 
applications are still being developed. Therefore, the Proposal focuses on potential 
demand and volume tipping points rather than a study that considers specific volumes 
and demand based on existing production and demand.  
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Figure 5 ILM Workshop Output 
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2.2 Opportunity statement 1: 

Hydrogen production, transport and use have the opportunity to be spread regionally in 
Australia providing employment in regional areas 

 

2.2.1 Causes and effects of constraints or opportunities 
 

Opportunity Statement 1: Hydrogen production, transport and use have the opportunity to 
be spread regionally in Australia providing employment in regional areas. 

Causes: The ILM workshop focused on the opportunities created from the Proposal. The 
first opportunity was the ability to create employment in regional areas through the 
production, use and transportation of hydrogen. This opportunity received a 
weighting of 30% relative to the weight of the other opportunity statements to be 
detailed in the following sections. 

Evidence of 
causes: 

The opportunity is created through the Proposal as it is exploring the opportunity for 
a new hydrogen industry which currently does not exist in regional Australia. 
Hydrogen is a focus for the Australian government because of its potential to 
support decarbonisation. Bringing a new green hydrogen industry to the regions will 
increase economic diversification and resilience. 

Effects: There are two key beneficial effects of this opportunity. The development of 
hydrogen in regional areas will create new jobs, skills opportunities and long-term 
industry development and diversification. And hydrogen industry co-location with 
Inland Rail would provide a network to support the development of sustainable 
industry and jobs. 

Evidence of 
effects: 

The green hydrogen industry currently is in its infancy in Australia. There is a range 
of future opportunities available for green hydrogen both in a domestic use, and 
export context. Better understanding of domestic transportation options will help 
further investment in this industry. The development of the green hydrogen industry 
has the potential to diversify and stimulate the economy in the long run for regional 
Australia.  

If demand for green hydrogen emerges at scale in Australia, it will provide for 
sustainable industry and jobs by supporting emissions reductions as per 
government policies. Inland Rail has the ability to extend the network of influence of 
hydrogen by providing a means to transport a green fuel over long distances in 
Australia to progress decarbonisation efforts. 
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2.4 Opportunity statement 3: 
Hydrogen provides a green fuel (when produced using renewable electricity), with a wide 
range of potential applications, however potential impediments to transporting it are not 

fully understood 

 

2.4.1 Causes and effects of constraints or opportunities 

Opportunity Statement 3: Hydrogen provides a green fuel (when produced using renewable 
electricity), with a wide range of potential applications, however potential impediments to 
transporting it are not fully understood 

Causes: The final opportunity identified was understanding the impediments to transporting 
green hydrogen so that it can be transported when it is eventually produced and 
used in Australia. This opportunity was given a weighting of 40% relative to the 
other opportunity statements developed in the ILM workshop.  

Evidence of 
causes: 

The Proposal provides this opportunity because a major element of the study will 
be understanding the regulatory, policy and safety barriers to transporting 
hydrogen. If these are understood, there is an opportunity for reform to occur to 
enable the safe transportation of hydrogen.  

Effects: This opportunity has a singular effect: understanding the potential impediments to 
transporting green hydrogen by rail means that they can be addressed while the 
industry is in its infancy.   

Evidence of 
effects: 

Green hydrogen is yet to be transported by rail in Australia. As a result, there is 
little understanding of the safety concerns associated with this mode of transport. 
The Proposal will provide the opportunity to investigate this and will consider items 
such as how the volume of hydrogen being transported impacts safety or requires 
additional safety measures.  

In addition, the Proposal will review current regulatory and legislative constraints to 
transporting hydrogen and will seek to identify any gaps in legislation. This will 
inform policy makers where policies may need to be developed to enable the 
transportation of green hydrogen via rail. 
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Figure 6 Alignment with II Program Principles 
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Stakeholder  Relevance and 
importance to this 
Proposal 

Consultation approach Form of support Indicated level of support Evidence provided 

public research agencies to 
explore key aspects of the 
emerging hydrogen sector. 
TSBE could partner with the 
proponents to apply for 
grant funding for further 
research and development 
of the emerging hydrogen 
sector. The organisation is 
already working on several 
hydrogen projects in the 
local region. 

research if funding can be sourced to 
support this work.  

 

Standards 
Australia 

Standards Australia is an 
independent, non-
government, not-for-profit 
standards organisation. The 
organisation represents 
Australia at the International 
Organisation for 
Standardisation (ISO) and 
International 
Electrotechnical 
Commission (IEC) and 
assists with the 
development of standards 
for Australian industries, the 
development and adoption 
of international standards 
and the accreditation of 
organisations to develop 
Australian standards. 

The organisation is 
developing a technical 
specification around the 
storage of liquid and 
gaseous hydrogen that is 
due to be released early in 
2022. The information 

There are currently no standards 
relating to the transportation of 
hydrogen by rail. Standards Australia 
could offer in-kind support to assist 
with the development of 
documentation (guidelines) for the 
transportation of hydrogen by rail. 
Members of the technical committees 
could assist in developing such 
documents. 

The organisation is developing a 
technical specification around the 
storage of liquid and gaseous 
hydrogen which is due to be released 
early in the new year. The information 
contained in these standards would be 
of interest and could inform the use of 
rail for transporting hydrogen. 

 

Positive sentiment Safety implications and 
requirements are of interest to 
Standards Australia. In addition, 
Standards Australia is interested 
in the learnings from the 
Proposal. 

Gate 2 consultation 
log 
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Future demand for hydrogen, particularly the adoption of hydrogen for new applications will in part be 
driven by future decarbonisation scenarios. The International Energy Agency (IEA) has defined two 
main decarbonisation scenarios in their forecasting work. The Announced Pledges Scenario (APS) 
shows a world where current policies are extrapolated, which does not reach net zero emissions by 
2050 as announced policies are not sufficient to meet this target. The IEA Net Zero Emissions (NZE) 
scenario shows a pathway for global net zero emissions. These two scenarios set out high and low 
projects for hydrogen supply and demand. Figure 8 and Figure 9 show the forecast for hydrogen 
production by source in both scenarios while Figure 10 shows the projected demand by end use.  
These scenarios project growth in annual hydrogen supply and demand by between 2.5 and 5 times 
by 2050. 

Figure 8 Global hydrogen production in the APS scenario 

 

 
Source:   Global Hydrogen Review, International Energy Agency, 2021  

Figure 9 Global hydrogen production in the NZE scenario 

 

 
Source:   Global Hydrogen Review, International Energy Agency, 2021  
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Figure 12 Inland rail alignment to proposed refuelling stations 

 
Source: EY 

5.3 Hydrogen supply chain cost analysis 
A transportation cost analysis has been developed, which considers both production volume and 
distance, to assess the viability of hydrogen transportation using Inland Rail (Rail Case) versus a road 
transportation (Road Case). The following section provides an overview of the key assumptions used 
as well as the outputs of the analysis to identify the potential tipping point in terms of freight costs for 
transporting hydrogen on road versus rail. 

5.3.1 General Production Assumptions 
An analysis of generalised rail and road costs provides insights on the comparative cost of these 
modes over a given pathway. It is used as an indication of the likelihood of freight switching mode, 
however it does not necessarily reflect market prices as it excludes overheads and margins (which 
are usually considered commercial in confidence information).  

The analysis is based on industry insights and inputs such as distance, train length, mass, and travel 
times. Key cost components include labour costs, maintenance, fuel, network access, rollingstock 
capex and finance and operating costs. Unit cost parameters are sourced from the Australian 
Transport Assessment and Planning (ATAP) guidelines and other State and Territory economic 
parameter guidance. Note further information on the tanktainers assumed can be found in Section 
6.3. 

Table 8 General Production Assumptions 

Item Assumption  

General Parameters 

Model Year 2022  

Inflation Rate 2.5% 

Transport route  Toowoomba to Parkes (or Parkes to Toowoomba) ~850 km 

Good type Compressed gaseous hydrogen 

Tanktainer Parameters 
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Tanktainer CAPEX per unit $15,000/tanktainer 

Economic life 7 years 

Maintenance and Finance Cost 10% 

Mass (loaded) 4.5t 

Mass (empty)  3.9t 

 

5.3.2 Road Case assumptions 
Table 9 shows the road operating assumptions used to establish the Road Case. These key 
assumptions were derived from stakeholder consultation and industry knowledge and used as an 
input for road transport cost analysis under both volume and distance scenarios.    

Table 9 Road Operating Assumptions 

Item Assumptions (Scenarios 1-6) 

Operational Cycle Time   

Operating days per year 300 days 

Operating hours per day 12 hours 

Average trip distance  850 km one way  

Transit hours UP 10 hours 

Transit hours DOWN 10 hours 

Load Origin hours  1 hours 

Unload destination hours 1 hours 

Non-productive time  3% 

Fleet composition   

6 Axle 0% 

B-doubles 100% 

B-triples/Road Trains 0% 

Average vehicle capacity  4 TEUs one way 

5.3.3 Rail Case assumptions 
Table 10 shows the rail operating assumptions used to establish the Rail Case. These key 
assumptions were derived from stakeholder consultation and industry knowledge and used as an 
input for rail transport cost analysis under both volume and distance scenarios.   

Table 10 Rail Operating Assumptions 

Item Assumptions (Scenarios 1-3) Assumptions (Scenarios 4-6) 

Rail Service Details  (Part train) (Dedicated train) 

Operating days per year 300 days 250/300 days24 

Operating hours per day 16 hours 16 hours 

Maximum tonne axle load (TAL) 25 TAL 25 TAL 

Service distance  850 km one way 850 km one way 

Number of Locomotives 2 2-325 

 
24 250 operating days per year for a single dedicated service per week (scenario 4), or 300 for multiple. 
25 Number of locomotives are dependent on the number of wagons, under scenario 6 3 locomotives are required. 
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2. Full tanktainers will be transferred from the Toowoomba storage facility to the Toowoomba 
intermodal terminal to transit as part of a full, or part road train. It is assumed as part of this 
Study that the storage facilities are co-located with other facilities (such as the production 
facility, intermodal, or other facilities). 

   

3. Trucks will transfer hydrogen by road between Toowoomba and Parkes. 

 

4. The trucks will be unloaded of full tanktainers which will be transferred from the Parkes 
intermodal terminal to the Parkes storage facility pending transfer to customers. 

   

5. Empty tanktainers will be loaded onto trucks for transfer from the Parkes storage facility to the 
Parkes intermodal terminal to be loaded onto truck for the reverse (empty) flow of tanktainers 
to Toowoomba. 

   

6. Trucks will transfer empty hydrogen tanktainers by road between Parkes and Toowoomba. 

 

7. The trucks will be unloaded of empty tanktainers which will be transferred from the 
Toowoomba intermodal terminal to the Toowoomba storage facility pending transfer to the 
production plant for refilling. 

   

8. Empty tanktainers are transferred to the production plant for refilling and the cycle starts 
again. 
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2. Full tanktainers will be transferred from the Toowoomba storage facility to the Toowoomba 
intermodal terminal to transit as part of a full, or part, consist intermodal freight train. It is 
assumed as part of this Study that the storage facilities are co-located with other facilities 
(such as the production facility, intermodal, or other facilities). 

  

3. The train will transfer hydrogen by rail between Toowoomba and Parkes. 

 

4. The train will be unloaded of full tanktainers which will be transferred from the Parkes 
intermodal terminal to the Parkes storage facility pending transfer to customers. 

 

5. Empty tanktainers will be transferred from the storage facility to the Parkes intermodal 
terminal to be loaded on the freight train for the reverse (empty) flow of tanktainers to 
Toowoomba. 

  

6. The train will transfer empty hydrogen tanktainers by rail between Parkes and Toowoomba. 

 

7. The train will be unloaded of empty tanktainers which will be transferred from the Toowoomba 
intermodal terminal to the local storage facility pending transfer to the production plant for 
refilling. 
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8. Empty tanktainers are transferred to the production plant for refilling and the cycle starts 
again. 

 

 

6.3.2.3 Infrastructure requirements 

As highlighted in Section 6.3, it has been assumed that the infrastructure will be co-located with other 
facilities (for example an intermodal, road logistics facility, the production facility, or others) and as 
such all supporting infrastructure (such as loading equipment, trunk infrastructure, and connecting 
roads for example) are not included within the analysis. This is a result of the conceptual nature of the 
study and the intention of providing a direct comparison between road and rail costs. 

The infrastructure required to support the Rail Case operations is identified in Table 23. 

Table 23 Infrastructure Requirements Rail 

Site component Description 

Toowoomba Secure Hydrogen Store 

Hard stand 8,960m2 (56m x 160m) 

Security fencing 438m 

Gatehouse 1 

Fire hydrant system 1 

Parkes Secure Hydrogen Store 

Hard stand 8,960m2 (56m x 160m) 

Security fencing 438m 

Gatehouse 1 

Fire hydrant system 1 

 

6.4 Identified policy and/or regulatory solutions  
This study is conceptual in nature as there is no current hydrogen demand in Parkes nor production in 
Toowoomba. The Proposal is solving for a hypothetical opportunity in the event it becomes 
commercially viable to transport hydrogen along this route. As a result, there are no policy alternatives 
to be explored. However, infrastructure related regulatory and policy requirements will be explored 
further in Section 10. 

6.5 Deliverability 
Deliverability in the context of this Proposal has focused on the technology enabling transportation of 
hydrogen by road and rail. As this is conceptual study, it is also important to understand the 
technological requirements if the hydrogen industry were to evolve in Australia to the point in which 
transporting hydrogen by road or rail were to be considered. Desktop research has been conducted to 
inform the potential deliverability of transporting hydrogen in the Road Case and Rail Case.  
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Applicable 
environmental and 
planning regulations  

Specific items which apply Relevance to the Proposal Potential Implications 
for the ease of Delivery 
of the Proposal 

Potential Mitigation 
and Management 
Measures 

State     

Planning     

Environmental Planning 
and Assessment Act 
1979 (EP&A Act)  

Part 4, of the EP&A Act identifies the 
requirements for development assessment 
and consent.  

Division 4.1 Section 4.2 specifies that 
development consent is required to carry 
out any development that an environmental 
planning instrument specifies may not be 
carried out except with development 
consent. 

Division 4.2 prescribes that the consent 
authority for development is the council of 
the area for which the development is 
proposed, other than for state significant, 
regionally significant, or development that 
is declared to be determined by a public 
authority other than the council.      

Division 4.3 addresses the process for 
development that needs consent. This 
includes in Section 4.10, development that 
is declared designated development by an 
EPI or the regulations. 

Division 4.5 addresses complying 
development and specifies that complying 
development that complies with the 
standards applicable to the development 
may be carried out with the issue of a 
complying development certificate. 

Division 4.7 addresses state significant 
development (SSD), which is development 
declared to be state significant under a 
SEPP or Ministerial planning order. 

For the implementation of the Proposal 
by a public or private company, the 
development of laydown and storage 
facilities would be subject to the 
development assessment and consent 
requirements of Part 4 of the EP&A Act.  

If the Proposal triggers any of the 
requirements of designated development 
in Schedule 3 of the EP&A Regulation, 
then an Environmental Impact Statement 
(EIS) would need to be prepared to 
accompany the Development Application 
(DA) to Parkes Shire Council. 

Part 5 may apply to the Proposal if 
TfNSW or ARTC propose to carry out rail 
infrastructure enabling works to assist in 
the delivery of the Proposal.  

A Statement of 
Environmental Effects 
(SEE) would be required 
to accompany a DA, or 
an EIS would be required 
for designated 
development 

A Review of 
Environmental Factors or 
an EIS would be required 
to be prepared to 
accompany an 
application by a public 
authority (i.e., TfNSW or 
ARTC) for any works 
associated with the 
Proposal.  

These requirements 
would have significant 
time and cost 
implications for the 
Proposal.  

 

Develop cost estimates 
for the Proposal to 
determine if triggers 
SSD provisions. 

Undertake consultation 
with both Parkes Shire 
Council to determine if 
the Proposal would be 
declared designated 
development. 
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Applicable 
environmental and 
planning regulations  

Specific items which apply Relevance to the Proposal Potential Implications 
for the ease of Delivery 
of the Proposal 

Potential Mitigation 
and Management 
Measures 

now and into the future, consistent with the 
principles of ecologically sustainable 
development. The Act applies to animals 
and plants, but not in relation to fish and 
marine vegetation. 

The BC Act established the NSW 
Biodiversity Offsets Scheme (BOS), which 
applies to both local development and SSD 
(under Part 4 of the EP&A Act) or SSI 
projects (under Part 5 of the EP&A Act. 

Part 2, Division 1 outlines the offences 
associated with harming or attempting to 
harm an animal or plant that is of a 
threatened species, part of a threatened 
ecological community or protected, without 
authorisation. 

Part 6, Division 1 outlines biodiversity 
offsets scheme. Section 6.3 outlines the 
impacts of actions on biodiversity values 
that are subject to assessment and offset 
under the BOS. These include impacts of 
the clearing of native vegetation and the 
loss of habitat, and the impacts of action 
that are prescribed by the regulations. 

Part 7 outlines the biodiversity assessment 
and approvals under EP&A Act. Section 
7.3 provides the test for determining 
whether a proposed development or 
activity is likely to significantly affect 
threatened species or ecological 
communities, or their habitats. Section 7.7 
states that if the proposed development is 
likely to significantly affect threatened 
species, the application for development 
consent is to be accompanied by a 

Sighting database would be conducted 
once the Proposal locations for laydown 
and loading facilities are determined. 

If the search identified species listed as 
threatened or protected under the BC 
Act, a test of significance of any impacts 
on threatened species would need to be 
conducted. 

If the Proposal is identified to have a 
significant impact on threatened species, 
the Proponent would need to prepare a 
biodiversity development assessment 
report (BDAR). 

Clearing of vegetation may be required. 
The extent will be determined based on 
final Proposal location and construction 
methodology. If vegetation removal 
exceeds the BOS thresholds, potential 
offset sites and/or opportunities to 
purchase biodiversity credits would be 
required.  

trigger the requirement to 
prepare a BDAR to 
accompany a 
development application. 
If a BDAR is required, 
this would have cost 
implications and may 
result in additional impact 
on the delivery timeline of 
the Proposal. 

If biodiversity offsets are 
required, this may result 
in additional impact on 
the delivery timeline and 
potential cost 
implications. 

an ecological 
assessment to assess 
the significance of any 
potential impacts under 
the provisions of the BC 
Act.  

Consultation with DPIE 
to determine potential 
approval pathway and 
any potential offset 
requirements.   
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Applicable 
environmental and 
planning regulations  

Specific items which apply Relevance to the Proposal Potential Implications 
for the ease of Delivery 
of the Proposal 

Potential Mitigation 
and Management 
Measures 

Heritage Act 1977 The Heritage Act 1977 provides 
conservation of buildings, work, relics, and 
places that are of historic, scientific, 
cultural, social, archaeological, 
architectural, natural, or aesthetic 
significance to the State. Matters protected 
under the Act include items subject to an 
Interim Heritage Order and items listed on 
the State Heritage Register, the heritage 
schedules of local council LEPs, and the 
heritage and conservation registers 
established under section 170 of the 
Heritage Act by NSW state government 
agencies (section 170 Registers).  

Approval must be gained from the Heritage 
Council when making changes to a 
heritage place listed on the State Heritage 
Register, or when excavating any land in 
NSW where an archaeological relic might 
be disturbed. Under Part 4, sections 57 
and 60 of this Act, approval is required for 
works which may have an impact upon 
items listed on the State Heritage Register. 
Sections 139 and 140 similarly require 
approval where relics are likely to be 
exposed. 

For any works which may have an impact 
upon items listed on the section 170 
heritage register, notification to the 
Heritage Division may be required where 
demolition to the item is proposed, or 
where the item will no longer be occupied. 

Preliminary searches for NSW Heritage 
will be conducted once the Proposal 
location has been determined. 

If heritage items are located within the 
search area, the level of impact on these 
items would be further assessed in the 
Gate 3 report if the Proposal is 
successful at the Gate 2 stage. 

If potential impacts to known heritage 
items are expected to occur, permits or 
approvals may be required. 

Note: if the Proposal is considered SSD, 
then as per section 4.41 of the EP&A Act 
, an approval under Part 4 of the Heritage 
Act, or an excavation permit under 
section 139 is not required. 

Potential impacts to 
heritage items may 
impact the ease of 
delivery, through 
additional assessments, 
approval requirements 
and mitigation measures. 
In particular potential 
impacts to state heritage 
items will require Parkes 
Shire Council to refer any 
development application 
to the Heritage Council 
for concurrence. 

Any unexpected heritage 
finds discovered during 
construction would 
require stop work 
proceedings and 
notification to Heritage 
NSW.  

As part of any 
development 
application, undertake 
heritage assessment to 
determine the 
significance of any 
potential impacts on 
listed heritage items 
and identify 
recommended 
mitigation measures for 
construction and 
operation of the 
Proposal. 

Consultation with the 
relevant regulatory 
bodies including Council 
officers and Heritage 
NSW regarding 
potential approvals / 
permits. 

Adopt an unexpected 
finds protocol for the 
construction phase of 
the Proposal. 

National Parks and 
Wildlife Act 1974 (NP&W 
Act) 

The objects of this Act are to conserve 
nature and to conserve objects, places, or 
features of cultural value within the 
landscape. 

A search of National Parks listed on the 
NSW National Parks and Wildlife Service 
database will be conducted once the 
Proposal location has been determined. 

If approvals/permits 
(particularly an AHIP) are 
required, additional 
impacts on the delivery 

Where Aboriginal sites 
are identified or likely to 
be encountered 
commence early 
consultation with NPWS 
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Applicable 
environmental and 
planning regulations  

Specific items which apply Relevance to the Proposal Potential Implications 
for the ease of Delivery 
of the Proposal 

Potential Mitigation 
and Management 
Measures 

The NP&W Act is the primary legislation 
dealing with Aboriginal cultural heritage in 
NSW. Items of Aboriginal cultural heritage 
(Aboriginal objects) or Aboriginal places 
(declared under section 84) are protected 
and regulated under the NP&W Act. 
Aboriginal objects are protected under 
section 86 of the Act.  

Under section 89A, there is a requirement 
that if any unexpected Aboriginal objects 
are discovered the Chief Executive must 
be notified. 

A search of the Aboriginal Heritage 
Information Management System 
(AHIMS) database will also be conducted 
once the Proposal location has been 
determined. 

Harm to Aboriginal objects and declared 
Aboriginal Places should be avoided. If 
harm cannot be avoided, an Aboriginal 
Heritage Impact Permit (AHIP) under 
section 90 of N&PW Act would be 
required. 

Note: if SSD pursuant to section 4.41 of 
the EP&A Act an Aboriginal heritage 
impact permit under section 90 is not 
required. 

timeline and costs of the 
Proposal may occur. 

 

and Aboriginal Land 
Council.   

As part of any 
development 
application, undertake 
an Aboriginal Cultural 
Heritage Assessment to 
determine if harm 
cannot be avoided to 
identified sites. 

Any unexpected finds 
of Aboriginal sites 
discovered would 
require stop work 
proceedings and 
notification to NPWS 
and Heritage NSW. 

Water     

Water Management Act 
2000 (WM Act)  

Water Management 
(General) Regulation 
2018 

Approvals under sections 89, 90 and 91 of 
the WM Act are required for certain types 
of developments and activities that involve 
the use of water, are carried out in or near 
a river, lake, or estuary, or may intersect 
groundwater. 

Upon disclosure of the Proposal location, 
nearby or intersecting waterways can be 
identified. A search of groundwater 
dependent ecosystems will also be 
conducted for the Proposal search area.  

Water use approvals under section 89 
(for example, to use a pump, bore or 
well), a water management work 
approval under section 90 or an activity 
approval (other than an aquifer 
interference approval) may be required 
under section 91 of the WM Act. 

Note: if SSD pursuant to section 4.41 of 
the EP&A Act A water use approval 
under section 89, a water management 
work approval under section 90 or an 
activity approval under section 91 (other 

Requirements to obtain 
water use or aquifer 
interference approvals 
may result in additional 
impacts on the delivery 
timeline and costs of the 
Proposal. 

Consultation with the 
Natural Resources 
Access Regulator 
(NRAR) to determine if 
an approval is required 
followed detailed 
design or during 
construction. 
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Applicable 
environmental and 
planning regulations  

Specific items which apply Relevance to the Proposal Potential Implications 
for the ease of Delivery 
of the Proposal 

Potential Mitigation 
and Management 
Measures 

corridor caused by rail 
activities (refuelling and 
potential use of asbestos 
containing materials).  

Unexpected finds of 
contamination may 
require remediation and 
have impacts on the 
delivery timeline and 
costs of the Proposal. 

If a change in land use 
zone is to be sought as 
part of the Proposal, it 
may trigger SEPP - 
No.55 Remediation of 
Land requirements. 

 

State Environmental 
Planning Policy 
(Resilience and Hazards) 
2021 

SEPP Resilience and Hazards provides a 
state-wide approach to the remediation of 
contaminated land for the purpose of 
minimising the risk of harm to the health of 
humans and the environment. 

The provisions of SEPP Resilience and 
Hazards would be considered in any Part 
4 of the EP&A Act development 
assessment.  

If remediation work was 
required, additional 
impacts on the delivery 
timeline and costs of the 
Proposal may occur.  

As part of any 
development 
application, undertake 
a Phase I 
Environmental Site 
Investigation to assess 
the significance of any 
potential impacts of 
contamination. 

 

 

Construction     

Protection of the 
Environment Operations 
Act 1997 (PoEO Act)  

The PoEO Act is administered by the NSW 
Environmental Protection Agency (EPA) 
and regulates activities which may result in 

The proposed development of laydown 
and storage facilities is unlikely to fall 
under the definition in 33 for railway 
infrastructure construction as a facility is 
unlikely to meet the requirement for 

The storage of 
compressed hydrogen 
will likely trigger an EPL. 

Time and cost would 
need to be allowed to 

Once the Proposal 
design and construction 
methodology are further 
progressed, determine if 
the Proposal triggers 

























































https://legislation.nsw.gov.au/view/html/inforce/current/act-2013-018
https://legislation.nsw.gov.au/view/html/inforce/current/act-2013-018
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Other potential 
regulations  

Specific items which apply Relevance to the Proposal Potential implications 
for the ease of delivery 
of the Proposal 

Potential mitigation 
and management 
measures 

 Chapter 5A addresses transporting 
dangerous goods by road, providing for 
regulations to address dangerous goods, 
exemptions, and offences. 

Chapter 5, Part 3, Section 84A outlines in 
part that:- a person must not drive a motor 
vehicle carrying a placard load in a tunnel 
that has a sign (a placard load prohibited 
sign) complying with subsection (2) at or 
before the entrance. 

Placard load means a load of dangerous 
goods, explosives or radioactive 
substances that may be transported by a 
motor vehicle only if a placard about the 
load is placed on the vehicle or on a thing 
carried by the vehicle.) 

goods are in a receptacle with a capacity 
of more than 500L, or more than 500kg of 
dangerous goods in a receptacle.  

Refer to Table 3 (above) for relevant 
ADG Sections which apply in 
Queensland as in NSW. 

 

through a tunnel that 
displays a placard load 
prohibited sign. This is 
unlikely to have 
implications for the 
Proposal as no placard 
prohibited areas are likely 
to be involved  

Refer to Table 41 for 
relevant ADG 
implications which apply 
in Queensland as in 
NSW. 
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Consultation 
date  

Stakeholder Discussion 

Aspects of hydrogen production such as technical considerations, design, 
sourcing water, building solar farms, promoting green initiatives, and the use 
of skip mounted pressurised containers are all being considered 
simultaneously. The organisations early to market for managing production 
and demand requirements (e.g., BP, CS Energy) will solve the technical, 
production exploration and transport aspects. They will also solve the safety 
considerations.   

The sector would benefit from funding to conduct dedicated and focused 
research into the most efficient and effective way to transport hydrogen from 
origin to distribution points. TSBE is well placed to lead this research if 
funding can be sourced to support this work.  

TSBE would not be in a position to invest in this research. As a not-for-profit 
organisation, it relies on funding from government or private enterprise to 
conduct its work. TSBE has a commercial model charging for its services to 
pay for staff and other overheads/ costs. The next step would be to prepare 
grant applications for funding to support research into supply chain. TSBE 
could work with CSIRO or Universities on funded research to support this 
important aspect of the emerging hydrogen sector, as TSBE are based in 
industry and know the players in renewable solar and wind farming.  

TSBE referred to pressurised containers/vessels containing hydrogen being 
loaded onto trucks for transportation. Inland Rail may represent an 
opportunity for moving hydrogen from origin to central or rural areas of 
Australia as well as to Ports. More research would be needed to determine 
the safety elements of this scenario.   

CS Energy is working with the Queensland University of Technology (QUT) 
regarding technical aspects of its hydrogen project. Its focus is on production 
so funded research focused on the logistical elements of distributing the 
product would benefit the project.   

It is inevitable that hydrogen production will reach the volumes required for 
rail transportation. Questions requiring consideration include safety 
(especially through tunnels and with proximity to flammable agents) and the 
most effective/efficient logistical transport networks depending on the end 
destination (e.g., transporting hydrogen to bowsers located throughout 
regional and rural Australia for fuelling heavy vehicles, or to Ports for global 
export purposes).  

TSBE referred to a feasibility study being conducted by Aurizon into using 
locomotives for transporting commodities in central Queensland.   

TSBE is working on the CSM project at Chinchilla. This project is producing 
hydrogen for fuelling vehicles. Hydrogen will be transported via pressurised 
vessels (nine to ten metre vessels per truck on skip mounts). Trucks will take 
hydrogen to the refuelling station and swap out empty cannisters. Used 
cannisters will return to site via road to be refilled. One question relates to 
trucks that have been converted to hydrogen; Will they be able to travel 
through tunnels when they are carrying compressed vessels on them? This 
demonstration project has no tunnels on its transport route. 

It is envisaged there will be bowser incentives (similar to those offered for 
ethanol) to support the uptake of hydrogen in heavy vehicles. Hydrogen will 
need to be transported from its production point to various hubs for bowser 
access by trucks. A question raised was whether semi-trailers provide the 
volumes needed to service the network. Rail would be better for large 
volumes. In that scenario it would be transported to a site, then stored and 
transported by truck for distilling to the bowser.  

Local production will support a network approach given the sum of the parts 
in terms of volumes produced. The current demo project is producing less 
than 4.25T per day. There are five individual projects proposed in the region. 
One is already funded. If three of the five get up in the next 12 months, it will 
drive higher volumes. Initially hydrogen will be used domestically for heavy 
vehicles, and in time it will be transported via rail like other commodities.  
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Consultation 
date  

Stakeholder Discussion 

Technically, natural gas and hydro can be blended to a percentage quite 
easily. Using pipelines for hydrogen may also work for distribution, but TSBE 
questions if this would cause degradation to the pipeline.  

There is currently a trial of domestic gas infused with 15% hydrogen to be 
used in 15,000 homes by the South Australian gas network utility AGIG.  

The sector is relatively immature and needs support to help the broader 
community to understand and gain confidence around the opportunities and 
benefits of hydrogen. 

20 December 
2021 

Standards 
Australia 

Standards Australia is an independent, non-government, not-for-profit 
standards organisation. The organisation represents the ISO and IEC and 
assists with the development of standards for Australian industries, the 
development and adoption of international standards and the accreditation of 
organisations to develop Australian standards. 

More detail is required for the organisation to fully understand and support 
the transportation of hydrogen by rail. The question was asked whether the 
materials (that line the containers) used to transport hydrogen by road are 
the same materials that would be used for transportation of hydrogen by rail.  

There are currently no standards relating to the transportation of hydrogen by 
rail. Standards Australia could offer in-kind support to assist with the 
development of documentation (guidelines) for the transportation of hydrogen 
by rail. Members of the technical committees could assist in developing such 
documents. 

For guidelines and reference documents to be developed, Standards 
Australia would need to see evidence of the issue and potential solutions. If 
there is a need from industry and the information/evidence is available, 
Standards Australia would be happy to be involved. 

End uses for hydrogen could include heating. It could also be used for 
fuelling vehicles and powering locomotives in the rail system. Converting 
locomotives to be powered by hydrogen could see greenhouse gas 
emissions reduced compared to locomotives powered by diesel or other 
carbon intensive fuels.  

One of the biggest challenges/issues for the use of rail to transport hydrogen 
is leakage and leak detection. Hydrogen gas is not odourised making leaks 
hard to detect. If leaks are not detected there are large risks with 
flammability. Questions were raised around how leaks would be detected; 
and what the process would be. 

There was discussion around the cost of transporting hydrogen by rail. 
Hydrogen can be quite expensive to transport by road (in gaseous form), 
which ultimately affects and/or limits the volume that can be transported.  

Safety implications and requirements are of interest to Standards Australia. 
In addition, Standards Australia is interested in the learnings from the 
Proposal.  They asked what the process is and what steps and sequences 
are involved in transporting hydrogen by rail. 

The organisation is developing a technical specification around the storage of 
liquid and gaseous hydrogen which is due to be released early in the new 
year. The information contained in these standards would be of interest and 
could inform the use of rail for transporting hydrogen.  

Standards Australia will provide a list of organisations that sit on its technical 
committees, that could be engaged as the Proposal progresses.  

Further engagement with Standards Australia is recommended to understand 
the relevant safety and regulatory challenges and opportunities. 

13 December 
2021 

Toowoomba 
Regional 
Council 

Toowoomba Regional Council provides local government services to 
communities from north of Yarraman to south-west of Millmerran and 
includes the city of Toowoomba. 
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Table 50 Key parameters used in road safety benefits calculation 

 

 

  

ASSUMPTION 
DETAIL VALUE UNIT SOURCE 

Freight road safety - 
urban  $0.08 $FY2022/VKT 

Transport for NSW: 
Economic Parameter 

Values, Table 27 

Freight road safety - 
rural $0.04 $FY2022/VKT 

EY analysis based on 
Transport for NSW: 

Economic Parameter 
Values, Table 27, 30 & 

31 
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 Additional Costing Information 
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1 PROJECT OVERVIEW 

WT have been appointed by EY to provide Capex and Opex estimating support to the proposals 
being put forward to meet the Inland Rail interface requirements. This report details the estimated 
capital construction, operational & maintenance costs for proposals to transport hydrogen by rail 
at Toowoomba, located in Queensland (QLD) and at Parkes, located in New South Wales (NSW) 
including loading and unloading respectively. 

Base case (transporting hydrogen by road) and option 1 (transporting hydrogen by rail) have been 
considered at Gate 2, with base case having less scope than option 1. Both options include the 
scope of hardstand, security fencing around hydrogen compound hardstand, 1no gatehouse, and 
associated fire hydrant system. As advised by SNC, the scope of base case (transporting hydrogen 
by road) has been assumed to be 50% of the facilities required under the option 1 (transporting 
hydrogen by rail), which includes 4,480m2 of hardstand (56m x 80m), fencing that would reduce by 
160m (2 x 80m), 1no gatehouse, and a fire hydrant system that would be half of the size.  

 

2 ESTIMATE SUMMARY 

A summary of the Capex and Opex cost estimates is tabled below, the full detailed breakdown of 
the Capex & Opex costs can be found in the Appendices of this report. 

CAPEX SUMMARY OF COSTS: 

CAPEX COSTS $ $ 

 Base Case (Transporting 
Hydrogen by Road) 

Option 1 (Transporting 
Hydrogen by Rail) 

RAIL WORKS n/a n/a 

ROAD WORKS n/a n/a 

BUILDING WORKS 1.43 2.78 

INFRASTRUCTURE WORKS 1.27 1.47 

OTHER WORKS Excl. Excl. 

DIRECT COSTS 2.70 4.24 

PRELIMINARIES, OVERHEADS CONSULTANT AND 
CLIENT COSTS 

1.74 2.73 

BASE ESTIMATE 4.44 6.98 

P50 CONTINGENCY 2.22 3.49 

TOTAL (REAL) 6.66 10.46 

ESCALATION 1.06 1.67 
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TOTAL (NOMINAL) 7.72 12.13 

 
The following table shows the whole life costs for the Roma East option over a 30 year period 
from FY28. 

 
Whole life cost by option ($m, nominal ��  3% escalation rate): 

 

CATEGORY BASE CASE 
(TRANSPORTING 

HYDROGEN BY ROAD) 

OPTION 1  
(TRANSPORTING 

HYDROGEN BY RAIL) 

Capital Cost (Excl. Land/ Property 
Acquisition) 

7.72 12.13 

Replacement Cost  3.75 6.54 

Annual Maintenance  1.99 3.09 

Operating Cost  0.08 0.11 

Total 13.54 21.88 

Note: numbers may not sum due to rounding 

 

3 CAPEX METHODOLOGY AND APPROACH 

WT have been appointed by EY to provide Capex and Opex estimating support to the proposals 
being put forward to meet the Inland Rail Interface Improvement Program requirements. The 
scope is to provide facilities to facilitate the loading and unloading for transporting and processing 
of hydrogen.  

This report details the estimated Capex costs, as well as the anticipated ongoing Opex costs to run 
�D�Q�G���P�D�L�Q�W�D�L�Q���W�K�D�W���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���R�Y�H�U���D���������\�H�D�U���S�H�U�L�R�G�����7�K�L�V���U�H�S�R�U�W���V�X�S�S�R�U�W�V���(�<� �V���*�D�W�H�������V�X�E�P�L�V�V�L�R�Q��
of the business case for this infrastructure. 

It should be noted that no site visit was conducted at Gate 2, therefore this estimate is a desktop 
based estimate and assumptions have been made as to the current condition of the site. It is 
understood that a site visit may be undertaken for future gateways. 
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QUANTITIES 

The quantities for each item were derived from the design data provided within the SNC Lavalin 
report where available, some assumptions were made where design information was not readily 
available but required cost input to fill the gaps.  

TRADE/DIRECT COST 

WT have used first principles estimating where design information allows and have made 
provisional cost assessments of scopes of work that have not yet been fully defined. 

�x Where possible a first principles approach has been used, with consideration given to the 
amount of labour, plant and materials that would be required to undertake the works 
under considerations. 

�x Composite rates. These are rates per units of quantity which include all the labour, 
materials and plant costs within them, such as a $/m2 for hardstand. These rates were 
obtained from WT cost database benchmarking. 

WT estimates of the project capital costs cover all plant, labour and materials associated with the 
construction. Due to the nature of the Gate 2 design, WT have provided all in composite rates for 
items such as hardstand. WT have, at this stage, excluded costs for earthworks to the site, as there 
is insufficient design detail/ scope definition to address this. It is currently assumed existing 
infrastructure will be re-used. The contingency applied is intended to cover these unknown costs.  

Two options have been considered; transporting hydrogen by road and transporting hydrogen by 
rail.  Both these options include the scope of hardstand, security fencing around hydrogen 
compound hardstand, 1no gatehouse, and associated fire hydrant system. As advised by SNC, the 
option of transporting hydrogen by road has been assumed to be 50% of the facilities required 
under the option of transporting hydrogen by rail. It includes 4,480m2 of hardstand (56m x 80m), 
fencing that would reduce by 160m (2 x 80m), 1no gatehouse, and a fire hydrant system that 
would be half of the size.  

CONTRACTOR PRELIMINARIES 

The con�W�U�D�F�W�R�U� �V���S�U�H�O�L�P�L�Q�D�U�L�H�V���D�O�O�R�Z���I�R�U���F�R�Q�W�U�D�F�W�R�U� �V���F�R�V�W�V���W�R���H�V�W�D�E�O�L�V�K�����R�S�H�U�D�W�H�����D�Q�G���V�X�S�H�U�Y�L�V�H���W�K�H��
site and include such items as project management/ supervision, labour, insurances, site facilities 
and major plant such as cranes. Preliminaries cost have been calculated using benchmark 
percentages of recent of WT projects. These are set at 30%.  

�&�2�1�6�8�/�7�$�1�7� �6���&�2�6�7�6 

These have been calculated based on a percentage of the capital costs including preliminaries, 
overheads and margin. The percentage (15%) is based on benchmarked cost data. 

�&�/�,�(�1�7� �6���&�2�6�7�6 

These have been calculated based on a percentage of the capital costs including preliminaries, 
overheads, margin, and consultant costs. The percentage (10%) is based on benchmarked cost data. 

 



 

WT_04_22 EY ��  INLAND RAIL ��  TRANSPORTING HYDROGEN ��  GATE 2 CAPEX & OPEX REPORT  7 
 

CONTINGENCY 

Due to the level of design information available at this stage and considering the P50 level of 
certainty around the costs, a 50% contingency to the Gate 2 project cost has been applied. This 
50% is applied to the total project costs (direct costs plus preliminaries, overheads, margin, 
consultant costs and client costs).  

A combination of benchmarking of other recent infrastructure projects, in-house experience and 
knowledge of infrastructure cost planning, have been used to decide the appropriate contingency 
levels. This is consistent with the models and suggested parameters used by TfNSW and 
Queensland Department of Transport and Main Roads (TMR). Internal benchmarks include the 
More Trains More Services (MTMS) Program and a strategic level cost estimate for a large-scale 
infrastructure project of a similar nature for a Tier 1 contractor, with comparable design effort to 
the Gate 2 assessment undertaken for this Proposal whereby a 50% contingency amount was 
reviewed an�G���D�S�S�U�R�Y�H�G���E�\���W�K�H���F�R�Q�W�U�D�F�W�R�U� �V���H�V�W�L�P�D�W�L�Q�J���U�H�Y�L�H�Z���W�H�D�P�����5�H�I�H�U�H�Q�F�H���K�D�V���D�O�V�R���E�H�H�Q���P�D�G�H��
to published guidelines such as suggested parameters used by TfNSW Roads and Maritime 
estimating guidelines and TfNSW Project Cost Estimating for Heavy Rail & Light Rail infrastructure 
and Queensland Department of Transport and Main Roads (TMR) guidelines to inform this 
contingency level. 

ESCALATION 

As noted, the Capex estimates have been based on FY2022 prices. These costs have been escalated 
in line with the anticipated construction programme of FY2027. WT note that no other allowance 
or adjustment to pricing due to the current Covid-19 pandemic has been made. This is considered 
a potential risk item and is assumed to be included within the 50% contingency allowance 
previously discussed.  

 

4 CAPEX ASSUMPTIONS/EXCLUSIONS 

The following assumptions and exclusions have been used in the production of the estimates: 

�ƒ The rates used are composite all-in rates and are benchmarked from recent project within the 
WT cost database. 

�ƒ All costs have been escalated to reflect FY2027 anticipated market prices. 

�ƒ The capital costs for the project options cover all plant, labour and materials associated with 
the construction. 

�ƒ Assumed gatehouse to be single person demountable. 

�ƒ Assumed fire hydrant works will be coordinated with hardstand construction in avoiding the 
need for additional trenching, backfill etc. 

�ƒ Assumed boom gates and CCTV system to gatehouse. 

�ƒ The scope for base case (transporting hydrogen by road) is assumed to be �E�D�V�H�G���R�Q���6�1�&� �V��
advice as per email dated 4 April 2022 

�ƒ For nominal capital costs, estimates have been escalated by the current construction price 
Index value of 3% per annum. 

�ƒ Assumed fire service connection required. 
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The following costs have been excluded: 

�ƒ Rail or road works (no requirement identified in scope). 

�ƒ Classification of area as major hazard facility (MHF). 

�ƒ Hydrogen containers. 

�ƒ Reach stacker (Assumed a reach stacker already present on site). 

�ƒ All other services and utility connection except fire main connection to site. 

�ƒ Provision of Hydrant water tank. 

�ƒ Straddle carrier. 

�ƒ The removal/treatment of hazardous contaminated spoil, ballast, etc. 

�ƒ Earthworks to site. 

�ƒ Property/land acquisition costs. 

�ƒ GST 

�ƒ Staging costs (if any) 

�ƒ Easements and any protection works to avoid damaging the adjacent properties and assets. 

�ƒ Out of hours working. 

�ƒ Modifications to existing network (unless specifically stated). 

�ƒ Works outside site boundary. 

�ƒ Costs arising from inclement weather. 

�ƒ Cost arising through delay or demand due to current Covid-19 pandemic. 

 

5 DOCUMENTATION USED 

�ƒ P2_037 Transporting Hydrogen ��  Scope for Cost Estimate V1 

�ƒ �6�1�&� �V���(�P�D�L�O����  Details of Base Case Scope (emailed 22 March 2022) 

�ƒ �6�1�&� �V���(�P�D�L�O����  Assumption on Construction Period (emailed 22 March 2022) 

�ƒ �(�<� �V���(�P�D�L�O����  Clarification of Scope for Base Case and Project Case (emailed 4 April 2022)   
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6 OPEX & MAINTENANCE COSTS SUMMARY 

APPROACH 

There are a number of alternative industry accepted approaches to develop whole-of-life 
maintenance costs. These approaches are based on individual corporate strategies and experiences. 
The approach to risk assessment can also vary.  

With this in mind, the views and opinions b�H�O�R�Z�����L�Q�F�O�X�G�L�Q�J���F�R�V�W���H�V�W�L�P�D�W�H�V�����F�R�Q�V�W�L�W�X�W�H���:�7� �V��
judgment as at the date indicated and based on knowledge of the industry and current best 
practices, including the quality and appropriateness of delivery solutions, knowledge libraries and 
actual cost data obtained from Inland Rail. 

The components modelled in the maintenance cost modelling and the development approach for 
these are summarised in the below table. 

 

MAINTENANCE COST 
TYPE 

APPROACH TO DEVELOPMENT 

Replacement Costs 
(MPM) 

MPM and renewal tasks have been developed using: 
�x Design information provided at that time which may not include 

specific individual asset information, design specifications, 
design configurations and materials selected. In these instances, 
WT has adopted a generic approach to cost modelling based on 
previous project benchmark data. 

�x Standard asset renewal and replacement cycles has been applied 
from guidance material, knowledge libraries and industry good 
practice processes. 

�x Replacement of assets on a like for like in terms of performance 
and quality. 

�x Programmed maintenance activities such as grinding and 
resurfacing of tracks. 

�x Renewal tasks such as an overhaul or upgrade to meet the 
design life. 

Annual Maintenance 
Costs (RMR) 

Generally, RMR has been developed using the following methods: 
�x Benchmark maintenance cycles and rates from other similar 

projects prorated to reflect units in the cost plans. 
�x A percentage of capital cost benchmarked against knowledge 

libraries to reflect a reasonable level of planned and unplanned 
maintenance needs; and 

�x Unit rates (where individual assets are easily identified). 

 

MAINTENANCE COSTS SUMMARY  

Maintenance costs for each option are summarised below, including real and nominal costs over 
the 30-year appraisal period. 

The incremental costs are also detailed in the below tables (real and nominal). These costs are the 
different between the option maintenance cost and the base case maintenance costs. 
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30-year maintenance costs (Real, FY22) $m  

COST CATEGORY BASE CASE 
(TRANSPORTING 
HYDROGEN BY 

ROAD)  

OPTION 1 (TRANSPORTING HYDROGEN BY 
RAIL) 

$M �ü  TO  
BASE CASE 

Replacement Cost (MPM)  1.79 3.11 +1.32 

Annual Maintenance 
(RMR)  

1.07 1.67 +0.60 

Total 2.86 4.78 +1.92 

Note: numbers may not sum due to rounding 

 

30-year escalated maintenance costs (nominal ��  3% escalation rate) $m  

COST CATEGORY BASE CASE 
(TRANSPORTING 
HYDROGEN BY 

ROAD) 

OPTION 1 (TRANSPORTING HYDROGEN BY 
RAIL) 

$M �ü  TO  
BASE CASE 

Replacement Cost (MPM)  3.75 6.54 +2.79 

Annual Maintenance 
(RMR)  

1.99 3.09 +1.11 

Total 5.74 9.64 +3.90 

Note: numbers may not sum due to rounding 

 

The maintenance costs of base case (transporting hydrogen by road) are lower than the 
maintenance costs of option 1 (transporting hydrogen by rail). This is due to a reduced level of 
scope required for the base case. 

OPERATING COSTS 

Operating cost allowances for network operation generally include utility costs, staff costs and 
statutory expenses (excluding maintenance costs). The operating costs anticipated for this 
Proposal include: 

�ƒ Power usage from gatehouse and security requirements 

A summary of annual operating cost allowance for each option in real dollars is included in table 
below. 
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Annual operating costs for Option 1 (real FY22) 

CATEGORY BASE CASE 
(TRANSPORTING 
HYDROGEN BY 

ROAD) 

OPTION 1 (TRANSPORTING HYDROGEN BY 
RAIL) 

$M �ü  TO 
BASE CASE 

OPERATING COST  1,400 2,000 600 

Source WT estimates 2022 

 

WOL COSTS SUMMARY 

A summary of the total whole of life costs for each option is shown below in nominal terms for the 
30 year analysis period.  

Whole life cost by option ($m, nominal ��  3% escalation rate): 

CATEGORY BASE CASE 
(TRANSPORTING 

HYDROGEN BY ROAD) 

OPTION 1 
(TRANSPORTING 

HYDROGEN BY RAIL) 

Capital Cost  7.72 12.13 

Replacement Cost  3.75 6.54 

Annual Maintenance  1.99 3.09 

Operating Cost  0.08 0.11 

Total 13.54 21.88 

Note: numbers may not sum due to rounding 

The whole life costs for option 1 are higher than the whole life costs of option 2. This can be 
attributed to the greater scope requirement included the option 1 compared to base case. 

METHODOLOGY/ OVERVIEW OF ESTIMATING APPROACH 

INPUT PARAMETERS 

The following input parameters are used in the operational and maintenance cashflow analysis: 

 

INPUT VALUE 

Analysis Period 30 years 

Start Year FY28 

Base cost year FY22 

O&M contingency 10% 
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Escalation rate (for nominal costs) 3% 

Discount Rate 7% 

Sensitivity rate 3% 

Source: WT 2022 

WOL COST MODELLING 

WT has developed a comprehensive maintenance (or whole-of-life) cost modelling system using a 
Microsoft Excel application program which has been tested on numerous major infrastructure 
project business cases. The methodology for estimating the maintenance costs is as follows: 

�ƒ The model has been developed using capital cost estimates for the proposed option. 

�ƒ The future cashflow is based on the base capital cost estimates and no escalation rate (CPI) 
has been applied to the future cashflow for the base model. 

�ƒ Separate models for cost escalation and discounted cashflow are developed using the base 
model for analysis purposes. 

�ƒ A 10% O&M contingency has been built into estimates for RMR, MPM and operating costs. 

�ƒ The same cost assumptions are applicable to all Proposal options. 

The following cost components are modelled using cashflow analysis on a yearly basis. 

REPLACEMENT COSTS (MPM) 

Major Periodic Maintenance and renewal tasks have been developed using: 

�ƒ Design information provided at that time which may not include specific individual asset 
information, design specifications, design configurations and materials selected. In these 
instances, WT has adopted a generic approach to cost modelling based on previous project 
benchmark data.  

�ƒ Standard asset renewal and replacement cycles has been applied from guidance material, 
knowledge libraries and industry good practice processes. 

�ƒ Replacement of assets on a like for like in terms of performance and quality. 

�ƒ Programmed maintenance activities such as grinding and resurfacing of tracks. 

�ƒ Renewal tasks such as an overhaul or upgrade to meet the design life. 

ANNUAL MAINTENANCE (RMR) COST 

Generally, RMR has been developed using the following methods: 

�ƒ Benchmark maintenance cycles and rates from other similar projects prorated to reflect units 
in the cost plans. 

�ƒ A percentage of capital cost benchmarked against knowledge libraries to reflect a reasonable 
level of planned and unplanned maintenance needs; and 

�ƒ Unit rates (where individual assets are easily identified).  
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OPEX ESTIMATE ASSUMPTIONS 

In developing the maintenance cost estimate, the following aspects of the Proposal were 
considered: 

�ƒ The costs have been estimated based on the capital costs prepared by WT. 

�ƒ The anticipated time-based activities are applied. 

�ƒ Core hours of operation and subsequent duty/use of key plant and equipment anticipated. 

�ƒ Quality of finishes, durability and performance requirements anticipated. 

�ƒ Design Life Requirements considering the level of duty expected of each asset. 

�ƒ The realistic expectations that some assets may not be fully replaced in full at the end of its 
design life (e.g., tracks). 

�ƒ Outsourced contracts anticipated including managing maintenance contractors supported by 
specialist sub-contractors. 

�ƒ The applied replacement costs assume: 

�ƒ Asset design lives will be achieved even though component life and degradation will vary 
according to location, prevailing weather, duty and usage and satisfactory maintenance. 

�ƒ Installation is assumed to be in accordance with relevant codes, to manufacturer's 
recommendations or accepted practice. 

�ƒ Maintenance is assumed to be carried out in accordance with relevant codes or accepted 
practice and adequate to optimise the service life of the asset. 

�ƒ In some cases, assets are not replaced but renewed to provide extended design life. 

�ƒ Costs should not be compared with any historic expenditure as it is unlikely to be maintained 
on a like for like basis with good practice. Costs will be updated once detailed design is 
available. 

�ƒ No replacement of items due to technical obsolescence is considered. 

�ƒ No warranty benefits have been considered as the extent of these vary significantly between 
products and services. 

�ƒ Works are assumed to be fit for purpose and as a result assume no ground movements 
(including settlement or vibration) or failure, cracking structural elements that would give rise 
to premature renewal or replacement tasks. 

�ƒ Estimated operational costs only for the items listed in the capital cost estimates. It is a 
provisional cost, and we have no detailed information at this stage. 

�ƒ No vegetation maintenance allowance has been included. 

�ƒ This high-level model does not account for the increasing maintenance cost requirements due 
to ageing of assets. 

The following costs have been excluded: 

�ƒ Depreciation, write-down and amortisation costs. Such costs are used for financial and 
taxation purposes only. 

�ƒ Insurance. 
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�ƒ Vandalism ��  since this event may not occur or the cost of fixing items after vandalism (if any) 
is unknown. 

�ƒ Currency fluctuations and financing costs that would affect plant and equipment procurement 
costs have not been considered. 

�ƒ Any maintenance savings that would be realised as a result of less breakdowns / failure of 
equipment when compared to the existing assets. 

�ƒ Unknown or adverse site conditions during the 30-year operational term. 

�ƒ Operational mobilisation and transitioning costs. 

�ƒ Energy saving from solar panels installation. 

�ƒ Earthworks (within the direct capital costs). 

�ƒ Recoverable GST. 
 

7 RELIABILITY OF ESTIMATES 

WT prepared these cost estimates in April 2022 in line with the methodology and assumptions 
outlined in this section. Where possible, WT has sourced costs from recent projects and recent 
market data for the supply and installation of materials such as rail, sleepers and the like. The 
costs exclude estimates for property acquisitions on the basis that the current designs indicate no 
acquisitions will be required, nothing this is subject to further analysis at future gates (subject to 
the Proposal proceeding). 
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 APPENDIX B 
OPEX CASHFLOW 

  



Gate 2 - Options Assessment Rev 2

Options Cashflow Summary Unit Sum Check 01-Jul-27 01-Jul-28 01-Jul-29 01-Jul-30 01-Jul-31 01-Jul-32 01-Jul-33 01-Jul-34 01-Jul-35
30-Jun-28 30-Jun-29 30-Jun-30 30-Jun-31 30-Jun-32 30-Jun-33 30-Jun-34 30-Jun-35 30-Jun-36

1 Base Case
REAL - USED FOR ECONOMIC OUTPUTS

1.01 Operations and Maintenance Costs 2028 2029 2030 2031 2032 2033 2034 2035 2036

Base CaseREAL - USED FOR ECONOMIC OUTPUTSOperations and Maintenance CostsRail WorksRail Works $m real 2022 -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSOperations and Maintenance CostsRoad WorksRoad Works $m real 2022 -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSOperations and Maintenance CostsBuilding WorksBuilding Works $m real 2022 0.52$                   0.01$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   

Base CaseREAL - USED FOR ECONOMIC OUTPUTSOperations and Maintenance CostsInfrastructure WorksInfrastructure Works $m real 2022 0.49$                   0.01$                   0.01$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   

Base CaseREAL - USED FOR ECONOMIC OUTPUTSOperations and Maintenance CostsOther WorksOther Works $m real 2022 -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSOperations and Maintenance CostsContingencyContingency $m real 2022 0.10$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   

Sub-total: O&M costs $m real 2022 1.12$                   0.03$                   0.03$                   0.04$                   0.04$                   0.04$                   0.04$                   0.04$                   0.04$                   0.04$                   

1.02 Lifecycle Costs

Base CaseREAL - USED FOR ECONOMIC OUTPUTSLifecycle CostsRail WorksRail Works $m real 2022 -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSLifecycle CostsRoad WorksRoad Works $m real 2022 -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSLifecycle CostsBuilding WorksBuilding Works $m real 2022 0.92$                   -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSLifecycle CostsInfrastructure WorksInfrastructure Works $m real 2022 0.71$                   -$                     -$                     -$                     -$                     0.00$                   -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSLifecycle CostsOther WorksOther Works $m real 2022 -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseREAL - USED FOR ECONOMIC OUTPUTSLifecycle CostsContingencyContingency $m real 2022 0.16$                   -$                     -$                     -$                     -$                     0.00$                   -$                     -$                     -$                     -$                     

Sub-total: Lifecycle costs $m real 2022 1.79$                   -$                     -$                     -$                     -$                     0.00$                   -$                     -$                     -$                     -$                     

Total of estimate $m real 2022 2.90$                   TRUE 0.03$                   0.03$                   0.04$                   0.04$                   0.04$                   0.04$                   0.04$                   0.04$                   0.04$                   

Nominal - USED FOR FINANCIAL OUTPUTS

1.03 Operations and Maintenance Costs 2028 2029 2030 2031 2032 2033 2034 2035 2036

Base CaseNominal - USED FOR FINANCIAL OUTPUTSOperations and Maintenance CostsRail WorksRail Works $m nominal -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSOperations and Maintenance CostsRoad WorksRoad Works $m nominal -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSOperations and Maintenance CostsBuilding WorksBuilding Works $m nominal 0.97$                   0.01$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.03$                   0.03$                   

Base CaseNominal - USED FOR FINANCIAL OUTPUTSOperations and Maintenance CostsInfrastructure WorksInfrastructure Works $m nominal 0.91$                   0.01$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   0.02$                   

Base CaseNominal - USED FOR FINANCIAL OUTPUTSOperations and Maintenance CostsOther WorksOther Works $m nominal -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSOperations and Maintenance CostsContingencyContingency $m nominal 0.19$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.00$                   0.01$                   

Sub-total: O&M costs $m nominal 2.06$                   0.03$                   0.04$                   0.05$                   0.05$                   0.05$                   0.05$                   0.05$                   0.05$                   0.06$                   

1.04 Lifecycle Costs

Base CaseNominal - USED FOR FINANCIAL OUTPUTSLifecycle CostsRail WorksRail Works $m nominal -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSLifecycle CostsRoad WorksRoad Works $m nominal -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSLifecycle CostsBuilding WorksBuilding Works $m nominal 1.87$                   -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSLifecycle CostsInfrastructure WorksInfrastructure Works $m nominal 1.54$                   -$                     -$                     -$                     -$                     0.00$                   -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSLifecycle CostsOther WorksOther Works $m nominal -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     -$                     

Base CaseNominal - USED FOR FINANCIAL OUTPUTSLifecycle CostsContingencyContingency $m nominal 0.34$                   -$                     -$                     -$                     -$                     0.00$                   -$                     -$                     -$                     -$                     

Sub-total: Lifecycle costs $m nominal 3.75$                   -$                     -$                     -$                     -$                     0.00$                   -$                     -$                     -$                     -$                     

Total of estimate $m nominal 5.81$                   TRUE 0.03$                   0.04$                   0.05$                   0.05$                   0.05$                   0.05$                   0.05$                   0.05$                   0.06$                   
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