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1.

Introduction
ATCO Gas (ATCO) currently operate the largest natural gas network in the South West of
Western Australia with 14,000km of pipelines connecting 800,000 customers. ATCO has
engaged GHD to prepare an Application for Planning Approval for the construction of a
hydrogen production facility at its Warradarge Windfarm, located at Lot 10850 (No.1433)
Garibaldi Willis Road, Warradarge (subject site) and surrounding allotments.
This report will discuss various matters pertinent to the proposal, including:
•

Site details;

•

Details of the proposal;

•

Town planning considerations; and,

•

Other considerations applicable to the proposal.

The proposed hydrogen production facility forms part of ATCO’s Clean Energy Innovation Park
(CEIP) which is planned to begin operation in 2023. Hydrogen produced at the CEIP will be sold
to third parties.
Western Australia’s world‐class renewable energy resources, established energy production
and export industry, and proximity to key international markets make it well placed to produce,
use and export renewable hydrogen for economic and environmental benefit.

1.1

Scope and limitations

This report has been prepared by GHD for ATCO and may only be used and relied on by these
bodies for the purpose agreed between GHD and ATCO as set out in this report.
GHD otherwise disclaims responsibility to any person other than ATCO arising in connection
with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring
subsequent to the date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report. GHD disclaims liability arising from any of the
assumptions being incorrect.
GHD has prepared this report on the basis of information provided by ATCO and others who
provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept
liability in connection with such unverified information, including errors and omissions in the
report which were caused by errors or omissions in that information.
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2.

Project Background
GHD have performed a site selection process as part of the ATCO CEIP Project. The initial site
selection activities focussed on the technical assessment of five (5) potential sites across
Western Australia comprising Rockingham, Badgingarra, Kojonup, Kwinana and Warradarge.
The preliminary assessment determined that from a technical perspective all sites were suitable,
displayed no fatal flaws, and had access to the required wind resources (or grid connections)
along with multiple hydrogen plant site options for ATCO’s CEIP.
In light of the above, the cost of power on the lifecycle costs of hydrogen and the suitability of all
sites from a commercial aspect relative to power pricing and availability / guarantee of supply
was a determining factor on the site viability, resulting in the Warradarge Wind Farm being
identified as the preferred site.
.
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3.

Site Details
3.1

Project Area

The proposed works are to be located at Lot 10850 (No. 1433) Garibaldi Willis Road,
Warradarge. It is noted that the Warradarge Windfarm is co-located on the subject site as well
as surrounding lots, these being:
•

Lot 10849 on Plan P210811 (North)

•

Lot 10851 (No. 926) Rose Thomson Road, Warradarge (West)

•

Lot 10853 (No. 983) Garibaldi Willis Road, Warradarge (South)

•

Lot 10870 (No. 180) Willmott Road, Eganu (South East)

•

Lot 1 (No. 1388) Garibaldi Willis Road, Eganu (East)

The subject site is 2,001.66 hectares in area.
A review of the Certificate of Title has not identified any easements or encumbrances applicable
to the subject site that may hinder the proposal.
Appendix A contains a copy of the Certificate of Title.

3.2

Regional and Local Context

Figure 3 to Figure 2 below illustrates the subject site in its regional and local context. Figure 3
illustrate the subject site and surrounds.

Figure 1

Regional Context
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Figure 2

Local Context

Figure 3

Project Area
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3.3

Site Selection Process

As part of the initial design process a feasibility study was undertaken to determine the most
suitable site for a hydrogen processing plant. This study identified five (5) potential locations
which are listed below:
•

Rockingham

•

Badgingarra

•

Kojonup

•

Warradarge

•

Kwinana

The assessment determined that from a technical perspective all sites were suitable, displayed
no fatal flaws, and had access to the required wind resources (or grid connections) along with
multiple hydrogen plant site options for ATCO’s CEIP.
Given the significant impact of the cost of power on the lifecycle costs of hydrogen (30% - 60%),
and the suitability of all sites from a technical perspective, commercial considerations on power
pricing and availability / guarantee of supply had a significant impact on the site selection.
Warradarge was ultimately selected on the basis that it has a suitable wind resource and a wide
range of viable sites for the hydrogen plant.
Two potential locations for the siting of the hydrogen plant were considered as shown in Figure
4 below:

Figure 4: Proposed Site Locations
Location 2 was subsequently identified as preferred for the following reasons:
•

Potential access to existing water bore, turkeys nest dam, laydown / hardstand area
and other infrastructure in place from the site construction period.

•

Access to site via main road (Garibaldi Willis Road).

•

Distance from substations – requiring 4 kms of overhead or underground power cable.
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4.

Proposed Development
Capitalising on the surrounding windfarm, ATCO is proposing to construct a hydrogen
production facility that will utilise electricity generated from the windfarm to sustainably produce
hydrogen from water.
Access the site will be via an 8.2 m wide unsealed compacted dirt road connecting from
Garibaldi Willis Road. This road will be the primary access and egress road for the hydrogen
plant. While there are existing access roads in the immediate vicinity these are primarily used
for the purposes of the windfarm as well as for farming purposes. The roads are not designed
for medium to heavy vehicle movements and as such, would not be suitable for the use of the
hydrogen plant which will require primarily B double trucks and potentially some light vehicles to
transport the hydrogen.
In addition to the above, an 8.2 m wide emergency access road is to be constructed, extending
from the facility to the existing access road to the north west. While the access road is not
suitable for heavier vehicles as noted above, this road is being constructed to meet the
necessary bushfire safety standards and would only be used in the instance of an emergency.
The facility itself will be operated by at most three (3) staff and comprise of the following
structures:
•

50.0m x 65m evaporation pond

•

30m x 30m Integrated Facilities Building

•

40m x 20m Utilities Building

•

35m x 30m Electrolyser Building

•

30m x 30m Compression and Storage Area

•

Light Vehicle Parking Area comprising of the following:
o

•

Eleven (11) 2.4 m x 5.4 m staff parking bays

Four (4) Single Lane 10 m x 28 m Truck Loading Bays and Associated Bypass

The estimated cost of these works is approximately $53 million with an anticipated completion
date of no later than June 2023.

4.1

Construction

Construction activities will consist of initial civil and road construction works inclusive of the
construction of the new access road and then subsequent transporting of construction materials
via transportable units (i.e. sea containers) along this road to the subject site where they will be
stored until the structure is ready for construction. From here all processing equipment,
including power and control units will be installed in the new buildings.
It is estimated that construction works take approximately 25 months to complete with
construction occurring between 7:00am and 7:00pm. A detailed construction management plan
will be provided prior to commencement of any works.

4.2

Operation

E1lectricity will be supplied from the existing Warradarge Wind Farm substation. The power is
proposed to be reticulated by 33kV overhead power line to the proposed hydrogen production
sites. It is noted that all cabling on the Warradarge site is underground between the wind
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turbines. The initial design of the electrical reticulation system would allow for maximum energy
transfer of 25MW to take into account future expansion of the electrolyser.
An existing water bore for the wind farm is being proposed to supply the hydrogen facility with
the required amount of water. Confirmation of the long term bore capacity and water quality are
to be confirmed as part of future studies.
The proposed Hydrogen plant will produce approximately 4 tonnes of hydrogen per day and will
operate 24x7. The Hydrogen will be stored in specialised storage units with a maximum of 4
tonnes being stored on site at any given time at a maximum pressure of 30 MPag. In order to
maintain this storage capacity, approximately five (5) hydrogen trucks will visit the site per day
as well as approximately one (1) to three (3) light vehicle movements per day, predominantly for
staff accessing the site.

4.3

Hydrogen Production and Transportation Process

Due to the extensive hydrogen production process as identified in Figure 5 below, the hydrogen
production facility requires (peak load of 10 to 12MW) of electrical energy and 79m3 / day of
water.

Figure 5: Hydrogen Production Process
As a whole this process will produce the following materials:
•

Oxygen – Approximately 98.5% pure at 1,128 kg/hr at 2,000 kPa of pressure

•

Hydrogen – Approximately 99.99% pure at 1,41 kg / hr at a pressure of between 3,000
kPa to 30,000 kPa

•

Waste Water – Up to 24 m³ / day brine (subject to further studies, this may be reduced
in future stages if required)

The subsequent sections provide greater detail on each stage of the process:
4.3.1

Water Treatment

The electrolysis unit requires a demineralised water feed, therefore a water treatment facility
must be included to the treat the raw water received from groundwater bores around
Warradarge to a quality sufficient for electrolysis.
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Due to the nature of ground water containing high metal concentrations, the water treatment
train for the hydrogen facility will comprise
•

Dissolved gas removal using aeration tank or degassing tower;

•

Metal removal using catalytic media filtration;

•

Desalination using reverse osmosis (RO); and

•

Demineralisation using electro-deionisation (EDI).

Service water will be extracted from the water treatment system after media filtration and
blended with RO permeate for use as cooling water and wash water. Potable water for
emergency showers and eyewash stations will be extracted from RO permeate and chemically
treated for the purposes of pH correction and disinfection.
Wastewater will be generated from this stage of the process and will contain the impurities
filtered out through the treatment process. The wastewater will feed into the evaporation pond
where is can then be adequately treated and then transported off site in a sustainable manner.
4.3.2

Electrolysis

The electrolyser with operate with either a remote or manual start-up with a power level that is
set automatically. The process will involve passing an electric current through the purified water,
charging the atoms and effectively breaking the bonds and separating the hydrogen from the
water.
The oxygen is vented while the hydrogen passes through cooling and any other required
conditioning (e.g. oxygen removal). The conditioned dry hydrogen gas can then be compressed.
4.3.3

Hydrogen Storage

Hydrogen storage on-site enables a larger degree of operational flexibility. As the hydrogen
production plant is designed for 24/7 operation, and trailer/cylinder filling is a batch process, onsite hydrogen storage is essential.
The design accommodates medium pressure (30 MPag) hydrogen storage at the outlet of the
compressors, with a 1 day storage capacity. This pressure enables trailer filling and maintains
sufficient operational flexibility.
There are two storage technologies available; manifolded tubes and vessels (bullets). The
manifolded units consist of small pressurised tubes arranged in packs. The vessels are steel
pressurised bullets approximately 1.5 m in diameter and 12 m long. These are generally only
considered for low pressure storage scenarios due to the very thick walls required for 30 MPag
rating. Storing at 20 MPag was also considered as an option.
4.3.4

Hydrogen Compression

Hydrogen is discharged from electrolyser units at a pressure 3 MPag and compressed to
30MPag for storage and transport. Appendix E provides the technical specifications of these
containers as well as the vehicles they will be transported on.
Hydrogen is typically compressed via multiple stages with inter-cooling for increased efficiency
and safe operation (not exceeding a maximum temperature).
4.3.5

Potential Oxygen Capture

As noted in section 4.3.3 above, oxygen is produced from electrolysis as a co-product at an
approximate purity of 98.5%. If there are nearby industrial facilities, there is the potential for
compressed oxygen to be exported to these facilities to be utilised for e.g. oxygen enrichment of
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combustion air to increase combustion efficiency. This would however involve collecting oxygen
in a common header, an oxygen compressor and a pipeline to the facility where it would be
utilised.
4.3.6

Oxygen and Hydrogen Venting

As the project is still in the early stages of design, further feasibility studies will be required to
determine the effectiveness of capturing and producing oxygen as a coproduct. However in the
meantime oxygen will be vented from an oxygen vent located above the electrolyser building as
shown in Figure 6 below. In addition, there are also hydrogen vents located at site; these are
utilised when hydrogen must be vented from one of several process points due to a shutdown
being required or when conditions are not safe:

O2 Vent

H2 Vent

H2 Vent

Figure 6: Hydrogen and Oxygen Vent Locations
The oxygen vent will be approximately 6.0 m tall and eject oxygen vertically approximately 16.0
m into the air. The hydrogen vents will be approximately 10.0 m tall and will also vent hydrogen
16.0 m in the air.
4.3.7

Transportation

Transportation of the hydrogen will be undertaken via B double trucks. The truck will be a
standard 2 x 20 foot hexagon X-store layout.
These trucks will transport the specialised storage containers as noted Section 4.3.4 above and
the safety measures identified in section 7.8 will be undertaken to minimise the overall risk.
Primary transport routes will consist of transportation along Garibalidi Willis Road and Coorow
Green Head Road which are both identified as an Oversize B-Double Networks with Conditions,
to then link up with Brand Highway, which is identified as an Oversize B-Double Network.
The trucks will then transport the Hydrogen to Kwinana where they will be injected into an
existing pipeline.
With regard to Garibaldi Willis Road, the condition stipulated by Main Roads WA is “No
operation on unsealed road segment when visibly wet, without road owner's approval”. With
regard to compliance with this condition, Section 8 provides justification on the matter.
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5.

Strategic Planning Framework
5.1

State Planning Strategy

The State Planning Strategy 2050 is the highest order planning instrument in the Western
Australian planning system. It is built on the web of interconnections that currently exists across
Government. It provides the strategic context for future strategies, plans, policies and decisions
related to the sustainable use and development of land throughout the State.
This strategy is supported by a suite of planning documents, schemes, frameworks,
implementation plans, codes and regulations administered through the Western Australian
Planning Commission (WAPC), local governments and various government agency strategies
including, but not limited to:
•

Department of Environment and Conservation - Adapting to our changing climate (2012)
which focuses on climate change responses appropriate for Western Australia and outlines
key policies the State Government will adopt to tackle this important issue.

•

Department of Regional Development and Lands - A Regional Development Policy
Framework: An Action Agenda for Regional Development (2011) which seeks to prioritise
investment decisions that are likely to achieve more effective regional development
outcomes.

Relevant to this proposal is the State Planning Strategy’s principle for meeting
Economy: Facilitate trade, investment, innovation, employment and community
betterment
Environment: Conserve the State’s natural assets through sustainable development

5.2

Position Statement Renewable Energy Facilities (2018)

The WAPC’s recently released Position Statement Renewable Energy Facilities (2018)
introduces and defines renewable energy facilities as:
“premises used to generate energy from a renewable energy source and includes any
building or other structure used in, or in connection with, the generation of energy by a
renewable resource. It does not include anemometers, solar panels, wind turbines or other
infrastructure used to generate energy located on a lot with a private rural use, single house
or commercial premises where the energy produced principally supplies that use”
Clause 5.2.2 of the Position Statement indicates that local planning schemes should contain the
land use definition of renewable energy facilities in lieu of a wind farm. Further to this, a
renewable energy facility land use should be designated as an ‘A’ use class within the
appropriate zones.
The Position Statement also sets out a list of criteria and objectives (Table 1). The WAPC
recommends these should be followed in order to determine the viability of proposed
developments that are in keeping with the abovementioned land use definition.
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Table 1: Position Statement Renewable Energy Facilities (2020) Criteria and
Objectives
Criteria

Objective

Environmental Impact

An environmental survey of the site should be conducted
prior to the commencement of the renewable energy facility
design. The type, location and significance of flora and
fauna, particularly rare endangered or threatened
communities that may be impacted, should be described and
mapped so that remnant native vegetation and sensitive
areas can be avoided.
Facilities should be located near the grid to minimise clearing
of vegetation for grid connection power lines. Solar arrays
over a large area may have a significant effect on the
clearing of native vegetation. Already cleared farming land
may offer a practical solution to minimise any environmental
impact.

Visual and Landscape Impact

The location and siting of a renewable energy facility may
require a visual and landscape impact assessment that
addresses:
•

landscape significance and sensitivity to change, site
earthworks, topography, extent of cut and fill, the extent
and type of vegetation, clearing and rehabilitation areas,
land use patterns, built form character, public amenity
and community values.

•

Likely impact on views including the visibility of the
facility using view shed analysis and simulations of views
from significant viewing locations including residential
areas, major scenic drives and lookouts.

•

Layout of the facility including the number, height, scale,
spacing, colour, surface reflectivity and design of
components, including any ancillary buildings, signage,
access roads, and incidental facilities

•

Measures proposed to minimise unwanted, unacceptable
or adverse visual impacts.

Noise Impact (Wind Turbine
Proposals)

The minimum recommended distance between noisesensitive land uses and a wind turbine is 1,500 metres. The
minimum distance may be reduced with the approval of the
local government, based upon advice from DWER.

Construction Impact

Consideration needs be given to potential staging that may
occur subsequently complemented by a second type of
renewable energy to supplement continuity of feed into the
grid, for example, wind turbines supplemented by solar
arrays on the same site.
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Key matters that should be addressed during the
construction phase are:
•

a site construction management plan that identifies
standards and procedures for the construction of the
development including the management of
environmental emissions such as dust and noise

•

site disturbance should be minimised during construction
through careful siting and measures to address erosion,
drainage run-off, flooding, water quality, retention of
remnant vegetation, stabilisation of top soil, and weed
and disease hygiene

•

vehicle and machinery access and movement.

Public and Aviation Safety

Appropriate measures should be provided, in consultation
with the local government, to manage public access near a
renewable energy facility (particularly wind turbines) and any
public building, road or pathway including visitor facilities
such as car parks, platforms, information facilities and toilets.

Cultural Heritage

Some locations may hold Aboriginal heritage, natural or
historic heritage significance which may impact site
suitability. An assessment should address:

Community Consultation

•

Local archaeological and ethnographical records

•

Any impact upon the natural environment that have
aesthetic, historical, scientific or social significance or
other special value for the present and future community

•

Any impact upon the historic heritage characteristics of
adjoining/nearby places with an impact assessment of
the proposal undertaken where relevant.

Early consultation with the community and stakeholders by
the proponents is encouraged to ensure that the proposal is
compatible with existing land uses on and near the site.
The local government should be consulted with respect to
the community consultation program.

Section 7 of this report provides justification of the proposed development against each of the
abovementioned criteria and objectives.
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6.

Statutory Planning Framework
6.1

Shire of Coorow Local Planning Scheme No. 3

6.1.1

Zoning

Under the Shire of Coorow Local Planning Scheme No. 3 (LPS3), the subject site is zoned as
rural as indicated in Figure 7 below:

Figure 7: LPS3 Zoning Map
6.1.2

Land Use & Permissibility

It is understood that the existing windfarm operation has been granted planning approval as
‘Wind, Solar or Tidal Energy Facility’ which affords a ‘A’ land use permissibility meaning the use
is not permitted unless the local government has exercised its discretion by granting planning
approval after undertaking advertising within the community. ‘Wind, Solar or Tidal Energy
Facility’ is defined under LPS3 as:
means premises used to generate electricity by wind force, solar power or tidal action and
includes any turbine, panel, building or other structure used in, or in conjunction with, the
generation of electricity by wind force, solar or tidal activity but does not include turbines or
panels used principally to supply electricity for a domestic property, rural use of the land or
anemometers
The proposed development does not fall under this definition and, as noted in Section 5.2
above, the proposed development is more appropriately defined as a renewable energy facility
as per the WAPC’s Position Statement - Renewable Energy Facilities (2018). However, LPS3
does not contain this land use definition and the use is, therefore, a use not listed under the
Scheme. Accordingly the proposed development will be assessed in accordance with Clause
4.4.2 of the Scheme.
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6.2

SPP 3.7 Planning in Bushfire Prone Areas

As identified in Figure 8 below the subject site is within a designated bushfire prone area as
determined by the Department of Fire and Emergency Services (DFES):

Figure 8: Bushfire Prone Areas Map
SPP 3.7 recommends against approving vulnerable or high-risk land uses within areas of
extreme bushfire hazard levels, or where bushfire attack levels (BAL) of BAL-40 or BAL-FZ
(flame zone) apply.
In this regard, a Bushfire Management Plan (Appendix B) has been prepared by Linfire which
has identified the development as being within a BAL-29 area. Additionally, Linfire also
prepared Bushfire Risk Management Plan to address the presence of flammable hazardous
substances on site. Collectively these documents sufficiently address the identified risks related
to the area, consistent with the requirements of SPP 3.7.

6.3

SPP 2.5 Rural Planning

SPP 2.5 sets out a range of provisions for both rural land uses and rural development with a key
objective of protecting rural land. In this regard the proposed development is co-located and
ancillary to the existing windfarm which is a non-rural based land use.
In addition to this Clause 5.5 of SPP 2.5 identifies the opportunity for other types of
development to occur in the rural zones where they provide support for primary production,
regional facilities, environmental protection or cultural pursuits. Accordingly, the proposed
hydrogen processing plant operates in tandem with the windfarm, both of which are sources of
primary production by way of electricity and hydrogen which is also regionally significant. The
proposed Hydrogen Processing Plant is therefore in keeping with the objectives of SPP 2.5.

7.

Planning Considerations
7.1

Traffic and Access

Primary access and egress to the site will be via the newly constructed access road as noted in
Section 4 above. Noting that the new road is expected to generate a substantial amount of
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traffic, a TIS has been prepared (Appendix C) which identifies the estimated traffic generation
created by this use, both during construction and operation. As noted in the statement it is
estimated that there will be approximately fourteen (14) to eighteen (18) vehicle movements per
day. The TIS notes that the indicative traffic movements will not have a significant impact on
Garibaldi Willis Road however, to ensure safety the TIS recommends the following:
•

The maintenance of appropriate sight distance and sight lines will need to be
maintained at Garibaldi Willis Road access.

•

The access with Garibaldi Willis Road should be designed to allow a trucks to enter with
no conflict with a vehicle waiting to exit, as confirmed by a swept path analysis.

•

Whilst there is no reported crash history, the current safety/conditions in Garibaldi Willis
Road could be improved by the installation of signage for curves/crests and guideposts
by the Shire of Coorow/Main Roads WA.

•

It is recommended that seasonal approval is sought from the Shire of Coorow to access
Garibaldi Willis Road in wet conditions.

While most of these works will be achievable and will be undertaken prior to occupation of the
site, there may be complications involved with regard to approval to access the site during wet
conditions. If the application to access Garibaldi Willis Road during wet condition was refused,
this would severely impact the operation of the facility. In this regard consultation with Main
Roads WA and the Shire of Coorow was undertaken to confirm the likelihood of attaining
approval and any items that would need to be addressed. Both stakeholders subsequently
indicated that refusal would be unlikely due to the indicative number of vehicles accessing the
site which is low in comparison to that of the existing windfarm. Warradarge Wind Farm
currently generates a high number of heavy vehicle movements per day due to the delivery of
wind turbine parts to the site. The hydrogen plant in comparison would have a minimal
accumulative impact on the site and based on this, approval to access Garibaldi Willis Road
during wet condition is identified as almost certain with a minimal likelihood of refusal.

7.2

Environment

A clearing permit is not considered necessary on the basis that the proposed works are to be
undertaken on land that is clear of any vegetation.
A Noise and Dust Management Plan will however be prepared prior to construction to effectively
managedust and noise impacts. The implementation of the strategies and standards that are to
be adopted as part of this plan will be consistent with established environmental management
practices.

7.3

Noise

All machinery located on site is estimated to generate approximately 93dBA. Based on the
nearest development being located approximately 1.35 km away from the proposed
development, these sensitive noise receptors will experience approximately 28dBA of
machinery noise. With the most stringent of requirements being 35dBA between the hours of
10:00 pm and 7:00 am, the proposed development meets the identified noise requirements.

7.4

Waste Management

It is anticipated that the following waste will be produced as part of the hydrogen production
process:
•

Oxygen – Approximately 98.5% pure at 1,416.00 kg/hr at 2,000kPa of pressure
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•

Waste Water – Up to 24 m³ / day brine (subject to further studies, this may be reduced
in future stages if required)

All general waste will be collected by a private contractor, as required. Considering the minimal
number of staff on site and the capacity in which the facility will operate, a regular waste
collection service is not considered viable.
Wastewater generated on site will be managed and controlled by on-site systems, this will
involve routing the wastewater to the proposed evaporation pond as mentioned in section 4
above.

7.5

Stormwater Management

A preliminary desktop study of environmental considerations was undertaken to identify any
significant sites in the area. This study identified that there were no significant environmental
areas on site. Nevertheless, consideration needs to be given for stormwater runoff to ensure
that there is a minimal risk of environmental contamination to the area.
While majority of the site won’t generate contaminated runoff, there is a risk involved with the
truck loading areas and roads. In this regard contamination treatment units will be installed
along these identified areas to minimise environmental contamination.

7.6

Visual Amenity

The facility itself will visually present similar to rural sheds with an associated evaporation pond.
The tallest building on site will be 10 m tall, with a setback from Garibaldi Willis Road of
approximately 1.3 km. The facility will comprise of a 35 m x 30 m x 6 m electrolyser building and
a 30 m x 30 m x 2.6 m integrated facilities building, both of which will likely be constructed out of
colorbond metal. There will be a 40 m x 20 m utilities laydown area and 30 m x 30 m
compression and storage laydown area, both of which will likely contain shipping containers
most times of the year.
Further to this, the land that the hydrogen plant is to be sited on is lower than the level of
Garibaldi Willis Road which will further lessen any visual impacts associated with the buildings.

7.7

Cultural Significance

A desktop study of the site has indicated that there are no areas European or Aboriginal
significance present within subject lot and surrounding areas.

7.8

Risk Management

The plant has been designed to include safety mechanisms which enable it to be shut down and
any excess hydrogen vented and the system purged with Nitrogen, in the event of a malfunction
or interruption to processing.
A risk assessment and preliminary consequence model was prepared (Appendix D) to
determine associated risk and consequently identify mitigation measures. Table 2 below
outlines the key risks and associated mitigation measures:
Table 2: High Risk Items and Mitigation Measures
Risk

Mitigation measure

Loss of Containment (LOC) of
H2 (processing, storage and
handling)

1. Undertake a discussion with DBP and the Wind Farm
operator to understand their strategies to mitigate risk
from bushfires.
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2. Review previous studies regarding explosion risk
associated with a refuelling station with high pressure
storage vessels and integrate lessons learnt into system
design.
3. Ensure that appropriate intrinsically safe equipment is
used throughout the site based on hazardous area
classification studies.
4. Ensure that F&G detection considers the potential for
microfires taking into consideration the property of a
hydrogen flame.
5. Equipment selection is to consider the properties of
hydrogen such as its ability to self ignite above certain
pressures and the reverse JT effect.
6. Design is to consider the utilisation of fully welded
piping where possible or the use of locked tight (e.g.
Swagelok) double feral fittings.
7. Venting of stored hydrogen via H2 vents to mitigate the
potential risk of an uncontrolled fire.
LOC of H2 during H2 tube trailer
loading/unloading at transfer
points.

1. Verify a 2-man or 1-man loading operation for the
tankers and tube trailers. Ensure that there is a man down
alarm in place for the loading operation.

Base case: H2 is to be unloaded
and injected into a pipeline
located from Kwinana
LOC of O2 (reacting with LOC of
H2)

1. Assess the dispersion qualities of oxygen taking into
consideration that it is heavier than air.

Note: O2 is currently planned to
be vented, but can be
compressed, stored and
transported. Compression,
storage and handling are not
covered at this stage.

2. Ensure that the H2 and O2 vents are adequately
separated and oriented away from each other.

Appendix D provides further information in relation to all risks that were identified and how these
have been addressed.
In addition to risk assessment a Preliminary Consequence modelling was undertaken. Based on
the assumption that the Hydrogen was stored at 70 kPa of pressure and the electrolyser was
operating at 35 kW/sqm it was determined that an estimated explosion radius would be
approximately 68 m in diameter with a fatality zone of 6.2 m around the source. The nearest
habitable dwelling is located approximately 1.35 km from the proposed development and on this
basis the proposed development poses little societal risk.
As these studies are only preliminary, it is anticipated that a more detailed qualitative risk
assessment will be required prior to construction of the facility.
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8.

Conclusion
The proposed development of a hydrogen production facility at Warradarge Windfarm provides
a key opportunity to sustainably produce hydrogen gas for the surrounding areas.
In summary, the proposed development justified for the the following reasons:
1. The proposed development will build upon existing sustainable energy infrastructure
that is currently present on site.
2. The proposed development is compliant with the relevant planning requirements as set
out by the Shire of Coorow and the Western Australian Planning Commission.
3. There will be minimal detrimental impacts to the surrounding area as a result of this
development.
4. Noting that hydrogen production can be quite hazardous there have been extensive
safety studies undertaken and measures to be put in place which will further be
supported by a detailed Qualitative Risk Assessment that will be prepared prior to the
commencement of construction works.
Based on the above, the proposed works will have no detrimental impacts on the amenity of the
surrounding area and are consistent with orderly and proper planning and should be approved.
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Disclaimer and Limitation
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If despite the provisions of the above disclaimer Linfire is found liable then Linfire limits its liability to
the lesser of the maximum extent permitted by the law and the proceeds paid out by Linfire’s
professional or public liability insurance following the making of a successful claim against such
insurer.
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use or reliance upon this report and its supporting material by any third party.
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1.0

Proposal details

1.1

Background

ATCO Australia Pty Ltd (ATCO; the Proponent) is seeking to lodge a development application for a
proposed new hydrogen production facility within a leased portion of Lot 10850 (No. 1433) Garibaldi
Willis Road, Warradarge (the project area), located in the Shire of Coorow.
The development plans (see Figures 1a and 1b) identifies that the proposed development will
comprise the following elements:
•

Integrated facilities building containing warehouse, workshop and office uses

•

Utilities area containing services such as water treatment, air, nitrogen, cooling water
and fire water

•

Electrolyser shed containing a 4.0- 4.6 tpd Electrolyser (~10MW)

•

Hydrogen compression and storage area

•

HV/LV switch room

•

Auxiliary transformer

•

Truck loading area

•

Evaporation pond

•

Internal driveways and light vehicle (LV) parking

•

Perimeter fencing and gates

•

Power Metering Station
o

•

standard modularized steel framed structures (approx. 2.0m x 0.8m x 2.4m in
size) containing metering and switchgear

Access roads to Garibaldi Willis Road and to the existing onsite driveway

The facility produces hydrogen and oxygen gas by electrolysis at 2Mpa. The hydrogen gas will be
compressed to 30MPag and either stored in gas bottles or direct loaded to trucks. The oxygen gas
will be vented to atmosphere.
Oxygen gas will be continuously vented during the production process, with the vent designed for
suitable dispersion to avoid creating a hazard to plant, personnel or surrounding infrastructure.
Hydrogen gas will only be vented in the case of a process interruption and will either be via:
•

Low pressure hydrogen vent (0-2Mpa) which will vent the inventory in the low-pressure
pipework with the vent designed for suitable dispersion

•

High pressure hydrogen vent (30Mpa) for emergency purging via high pressure piping
system and 24 hrs of storage, to vent 50% of pressure in 15 minutes and plant empty within
approximately 45 minutes.

Hydrogen gas, when in compressed form, is classified as a Dangerous Good (Class 2.1 [Flammable
Gas]). System will be design with instrumentation, process controls and interlocks to prevent fire,
explosion and loss of hydrogen. As part of future design stages, a Quantitative Risk Assessment
will be conducted by the Proponent to ensure the final plant design incorporates all required
mitigation measures to avoid damage to personnel, plant and surrounding infrastructure.
1.2

Site description

The project area comprises approximately 2.84 ha within Lot 10850 and is surrounded by agricultural
2020110597GHD-BMP-001_0
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land with plots of scrub and forest vegetation (see Figure 2). Lot 10850 is also the site for an existing
wind farm facility, with approximately 51 wind turbines distributed throughout several lots, and
supplying power to a central substation on the eastern site of Lot 10850 as shown on Figure 1b.
The closest turbines to the project area are approximately 500 m to the north and 600 m to the south.
Whilst much of the proposed development is not currently designated as bushfire prone on the Map
of Bush Fire Prone Areas (DFES 2020; see Plate 1), it is noted that the proposed power metering
and portions of internal driveway, are designated as bushfire prone. On this basis, in addition to
potential future changes to the Map of Bush Fire Prone Areas and the high-risk nature of the
development, the decision has been made to submit a Bushfire Management Plan to manage the
bushfire risk to the development and people. Whilst the BMP focusses on the proposed
development, consideration has also been given to the management of offsite transportation of
hydrogen gas product.
1.3

Purpose

This Bushfire Management Plan (BMP) has been prepared to address requirements under Policy
Measure 6.5 of State Planning Policy 3.7 Planning in Bushfire-Prone Areas (SPP 3.7; WAPC 2015)
and Guidelines for Planning in Bushfire-Prone Areas (the Guidelines; WAPC 2017).
The proposed development is considered to be a high-risk land use which triggers additional
requirements under Policy Measure 6.6 of SPP 3.7. This BMP has been prepared in accordance
with Sections 5.4 and 5.6 of Guidelines for Planning in Bushfire Prone Areas (the Guidelines; WAPC
2017), which require development applications for high-risk land uses be accompanied by a BMP
that includes the results of a Bushfire Attack Level (BAL) or BAL Contour Map assessment and a
Bushfire Risk Management Plan (BRMP), which details the risk management plan for all flammable
on-site hazards. The BRMP for the project accompanies this BMP.
1.4

Other plans/reports

Linfire has prepared a BRMP (Linfire 2020) as a requirement of Policy Measure 6.6 of SPP 3.7. The
BRMP should be read in conjunction within this BMP.
There are no known bushfire or assessments that have been prepared previously for the project
area.

Plate 1: Map of Bush Fire Prone Areas (DFES 2020)
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Figure 1a: Development Plan (Site)
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Figure 1b: Development Plan (Facility)
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2.0

Environmental considerations

2.1

Native vegetation - modification and clearing

The project area has been previously cleared of native vegetation and requires clearing of
agricultural land as part of the proposal. Table 1 provides a summary of a search of free publicly
available environmental data.
Environmental impacts resulting from implementation of the proposal will need to be addressed
under standard State and Federal environmental assessment and referral requirements under the
Environmental Protection Act 1986 and Environment Protection and Biodiversity Conservation Act
1999.
Table 1: Summary of environmental values
Environmental value

Environmentally
Sensitive Area

Swan Bioplan
Regionally Significant
Natural Area

Not mapped
as occurring
within or
adjacent to
the project
area

Mapped as occurring within
or adjacent to the project
area
Within

Description

Adjacent
No Environmentally Sensitive
Area have been identified
within the project area and
adjacent land

✓

No Regionally Significant
Natural Areas were identified.

✓

Ecological linkages

No part of the project area is
designated as forming part of
a Perth Regional Ecological
Linkage.

✓
Wetlands

No wetlands identified within
the project area or directly
adjacent. Resource
Enhancement wetland
located to the south-east of
the project area.

✓

No Ramsar sites are mapped
as occurring within or
adjacent to the project area.
Waterways
Threatened
Ecological
Communities listed
under the EPBC Act
Threatened and
priority flora
Fauna habitat listed
under the EPBC Act

2020110597GHD-BMP-001_0

No waterways or lakes within
or adjacent to the project site.

✓

No Threatened Ecological
Communities are mapped as
occurring within, and adjacent
to, the project area.

✓
N/A

✓

N/A

N/A

This layer not available at the
time of document preparation.
No Fauna habitat listed under
the EPBC Act is mapped as
occurring within, and adjacent
to, the project area.

Page 10

ATCO CEIP – Hydrogen Process Plant
Bushfire Management Plan

Environmental value

Threatened and
priority fauna

Not mapped
as occurring
within or
adjacent to
the project
area

Mapped as occurring within
or adjacent to the project
area

N/A

Bush Forever Site

✓
DBCA managed
lands and waters
(includes legislated
lands and waters and
lands of interest)
Conservation
covenants

Aboriginal Heritage

Crown Reserves

2.2

✓

Within

Adjacent

N/A

N/A

Description

This layer not available at the
time of document preparation.
No protected Bush Forever
sites have been identified
within the project area or
surrounding land.
No DBCA managed or
legislated land and waters
were identified within or
adjacent to the project area.

✓

No information has been
provided by the client
regarding Conservation
Covenants.

✓

No aboriginal heritage sites
were mapped on the project
area.

✓

No Crown Reserves were
identified within or adjacent to
the project area.

Revegetation / Landscape Plans

No revegetation is proposed as part of the proposal. The evaporation pond which located outside
the facility fence line, is to be lined and filled with saline wastewater and will be partially emptied on
periodic basis. Based on the above, revegetation of the pond is considered unlikely, however a
Class G grassland classification has been extended over this area should have unmanaged
vegetation for short periods of time.
Any landscaping proposed will consist of low threat landscaping in accordance with AS 3959—2018
Clause 2.2.3.2 (f) and Schedule 1 of the Guidelines (refer to Appendix 2).

2020110597GHD-BMP-001_0
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3.0

Bushfire assessment results

3.1

Assessment inputs

3.1.1

Vegetation classification

Linfire assessed classified vegetation and exclusions within 150 m of the project area through onground verification on 7 December 2020 in accordance with AS 3959—2018 Construction of
Buildings in Bushfire-Prone Areas (AS 3959; SA 2018) and the Visual Guide for Bushfire Risk
Assessment in Western Australia (DoP 2016). Georeferenced site photos and a description of the
vegetation classifications and exclusions are contained in Appendix 1 and depicted in Figure 3 and
Table 2.
3.1.2

Effective slope

Linfire assessed effective slope under classified vegetation through on-ground verification on 7
December 2020 in accordance with AS 3959. Results were cross-referenced with Landgate 5m
contour data and are depicted in Table 2 and Figure 3.
Site observations indicate that land within the project area, and within the assessment area
surrounding the proposed development has an effective slope beneath classified vegetation that is
predominantly flat or upslope, with only a gentle slope in land to the west of the site.
3.1.3

Summary of inputs

Table 2 illustrates the anticipated post-development vegetation classifications and exclusions
following completion of development works and modification of existing vegetation to a nonvegetated or low threat state, throughout the project area and immediately to the south. The postdevelopment vegetation classifications/exclusions and effective slope are summarised in Table 2.
Table 2: Post-development vegetation classifications/exclusions and effective slope
Vegetation
plot

Vegetation classification

Effective slope

Comments

1

Class G Grassland

Flat/upslope (0°)

Crops that exceed 100 mm at maturity.
The evaporation pond is to be lined
and filled with saline wastewater which
will be partially emptied on periodic
basis. Revegetation is considered
unlikely within the pond.

2

Class G Grassland

Downslope >0–5°

Crops that exceed 100 mm at maturity

3

Class A Forest

Downslope >0–5°

Small plot of forest vegetation to west
of the project area

4

Excluded – Clause 2.2.3.2 [a]

N/A

Plots of vegetation further than 100 m
from the project area

5

Excluded – Non-vegetated
(Clause 2.2.3.2 [e])

N/A

Existing non-vegetated road adjacent
to the project area

6

Excluded – Non-vegetated
and Low threat (Clause
2.2.3.2 [e] and [f])

N/A

Existing classified vegetation within the
project area, to be modified to nonvegetated or low threat vegetation as
part of the proposed development

2020110597GHD-BMP-001_0
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3.2
3.2.1

Assessment outputs
Bushfire Attack Level (BAL) contour assessment

Linfire has undertaken a BAL contour assessment in accordance with Method 1 of AS 3959 for the
project area (see Figure 4). The Method 1 procedure incorporates the following factors:
•

state-adopted FDI 80 rating

•

vegetation classification

•

effective slope

•

distance maintained between proposed development areas and the classified
vegetation.

The BAL rating gives an indication of the level of bushfire attack (i.e. the radiant heat flux) that may
be received by proposed future development and subsequently informs the standard of building
construction and/or setbacks required for proposed habitable development to potentially withstand
such impacts.
The BAL contours are based on:
•

the vegetation classifications and effective slope observed at the time of inspection as
well as consideration of the post-development conditions resulting from proposed onsite clearing extent and vegetation management, resultant vegetation exclusions and
separation distances achieved in line with the Development Plan

•

construction of access road to the project area, from Garibaldi Willis Road to the east

Should there be any changes in development design or classified vegetation extent that results in a
modified BAL outcome, then the BAL contours will need to be reassessed.
The results of the BAL contour assessment are detailed in Table 3 and illustrated in Figure 4. The
highest BAL applicable to the proposed buildings and elements is BAL–29, with the proposed Asset
Protection Zones ensuring all development will be in BAL-29 or less.
Table 3: BAL contour assessment results
Method 1 BAL determination
Plot

Vegetation classification

Effective slope

Separation
distance

Highest BAL

1

Class G Grassland

Flat/upslope (0°)

20 m

BAL–12.5

2

Class G Grassland

Downslope >0–5°

9m

BAL–29

3

Class A Forest

Downslope >0–5°

27 m

BAL–29

4

Excluded – Clause 2.2.3.2 [a]

N/A

>100 m

BAL–Low

5

Excluded – Non-vegetated (Clause
2.2.3.2 [e])

N/A

N/A

BAL–Low

6

Excluded – Non-vegetated and Low
threat (Clause 2.2.3.2 [e] and [f])

N/A

N/A

BAL–Low

Table 4 lists the BAL applicable to each building or element within the proposed development.
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Table 4: BAL applicable to each building/element
Building / element

Initial BAL

APZ

Revised
BAL

Integrated Facilities Building

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

Utilities Building

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

Electrolyser Building

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

Compression and Storage Building

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

Truck Loading area

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

HV/LV Switch room

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

Auxiliary Transformer

BAL–FZ

Entirety of project area to be APZ
plus internal driveway/s to the south

BAL–12.5

Power Metering Station

BAL-FZ

9 m wide APZ around Power
Metering Station

BAL-29

2020110597GHD-BMP-001_0
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4.0

Identification of bushfire hazard issues

4.1

Bushfire context

The project area is located within existing agricultural land, with discrete plots of remnant scrub and
forest retained throughout the lot. Lot 10850 also contains an existing wind farm facility with
approximately 50 wind turbines scattered throughout several lots, and reticulating power to a
substation on the eastern boundary of Lot 10850.
Given the location of the proposed facility, the greatest bushfire threat to the development is from
the grassland vegetation associated with cropping in the agricultural land that will surround the
project area. Fire runs in all directions are extensive, with little non-vegetated land to prevent fire
spread to the project area, and the rate of spread through the grassland could be relatively rapid,
depending on prevailing wind speed. It is noted that fire spread through the remnant scrub and
forest vegetation will be sporadic due to the fragmentation by agricultural land, with larger plots over
1.5 km away from the project area.
Based on the above, bushfire impact on the proposed development is expected to be relatively short,
given the quick residence time for fire within grassland vegetation, and will likely be moderate radiant
heat and minor ember attack. It is acknowledged that the bushfire risk to the proposed development
posed by these hazards can be managed through standard application of acceptable solutions under
the Guidelines, as well as through a direct bushfire suppression response if required. Bushfire
mitigation strategies applicable to the proposed development are addressed in Sections 4.3 and 5.0
of this BMP.
4.2

Bushfire hazard issues

Examination of the environmental considerations (Section 2.0) and the bushfire risk assessment
(Section 3.0) has identified the following bushfire hazard issues:
1. Based on the existing extent of vegetation outside proposed buildings and roads, the
proposed facility is subject to an initial BAL of BAL-FZ. In order for the facility to achieve
a compliant rating of BAL-29 or less, the entire project area is to be maintained as an
APZ in addition to a 9 m wide APZ around the power metering station and proposed
access roads to Garibaldi Willis Road and to the existing internal driveway also being
kept in a non-vegetated or low threat condition. Implementation and enforcement of the
APZ’s is further addressed in Section 5.2.
2. Given the remote location, having alternative evacuation routes from the facility, to
enable for emergency egress by onsite staff and transport trucks and reduce the
likelihood of sheltering in place onsite. This is addressed in Section 5.2.
3. The proposed development constitutes a high-risk development. A BRMP has been
prepared in accordance with Policy Measure 6.7 of SPP 3.7 to address the storage of
on-site flammable hazards in relation to bushfire risk (refer to Linfire 2020).
4.3

Bushfire safety strategy

The following bushfire safety strategy is proposed to demonstrate compliance with the Bushfire
Protection Criteria of the Guidelines and address the bushfire hazards identified above:
1. Create sufficient separation from surrounding classified grassland vegetation, by
ensuring all land within the project area is either non-vegetated or any landscaping
complies with the APZ standards of the Guidelines. Implementation and enforcement
of the APZ and off-site vegetation management zone is further addressed in Section
5.2.
2. Ensure vehicular access to and from the proposed development limits the chance of
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occupants being trapped onsite, by providing more than one vehicular access route
from the facility. The nominated evacuation routes are depicted on Figure 6 and are as
follows:
a. Primary evacuation route to Garibaldi Willis Road, then north or south away
from the bushfire
b. Alternative evacuation route to Garibaldi Willis Road, then north or south away
from the bushfire
c.

Possible alternative evacuation route to Rose Thompson Road, then north or
south away from the bushfire
i. This is currently a commonly used route within the windfarm
development, and could be used for evacuation
ii. this option is only to be used if it is known this route is available to be
used by this facility and the road is suitable standard for the vehicles.
iii. This availability and appropriateness of this route for off-site evacuation
should be reviewed on an annual basis.

3. Providing a secure bushfire fighting water supply utilising the following:
a. the proposed on-site fire hydrant and fire hose reel system to provide external
hydrant to provide coverage of the entire facility (other than power metering
station) and hose reel coverage of the Integrated Facilities, Utilities,
Electrolyser and Compression and Storage areas. Static water tanks on the
hydrant system will also enable refill of bushfire fighting appliances
b. fire sprinkler systems are also proposed to the Electrolyser, Compression and
Storage areas and the Truck Loading bays.
c.

use the quickfill facility located adjacent to the existing turkeys nest water
supply approximately 350 m north of the main facility, while it remains (see
Plate 2)

4. Ensure the following construction elements are incorporated into the design:
a. The Integrated facilities building is constructed in accordance with AS 3959
BAL-12.5 construction standards
5. Ensure appropriate bushfire emergency management procedures are incorporated into
the site emergency plan, to enable onsite staff to appropriately manage a bushfire event,
including the transportation of hydrogen product.
Based on the above, Linfire considers the bushfire hazards within and adjacent to project area and
the associated bushfire risks are manageable through standard management responses outlined in
the Guidelines and AS 3959. These responses will be factored into proposed development as early
as possible at all stages of the planning process to ensure a suitable, compliant and effective
bushfire management outcome is achieved for protection of future life, property and environmental
assets.
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Plate 2: Existing quickfill facility and turkeys nest to north of project area
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5.0

Assessment against the bushfire protection criteria

5.1

Compliance table

An acceptable solutions assessment against the bushfire protection criteria is provided in Table 5.
Table 5: Compliance with the bushfire protection criteria of the Guidelines
Bushfire protection criteria
Element

Intent

Performance Principle

Element 1:
Location

To ensure that
strategic planning
proposals,
subdivision and
development
applications are
located in areas
with the least
possible risk of
bushfire to facilitate
the protection of
people, property
and infrastructure.

Performance Principle P1

Element 2:
Siting and
design of
developme
nt

To ensure that the
siting and design of
development
minimises the level
of bushfire impact.

Performance Principle P2

Development location
The strategic planning proposal, subdivision
and development application is located in an
area where the bushfire hazard assessment
is or will, on completion, be moderate or low,
or a BAL-29 or below, and the risk can be
managed. For unavoidable development in
areas where BAL-40 or BAL-FZ applies,
demonstrating that the risk can be managed
to the satisfaction of the Department of Fire
and Emergency Services and the decisionmaker.
The siting and design of the strategic
planning proposal, subdivision or
development application, including roads,
paths and landscaping, is appropriate to the
level of bushfire threat that applies to the
site. That it incorporates a defendable space
and significantly reduces the heat intensities
at the building surface thereby minimising
the bushfire risk to people, property and
infrastructure, including compliance with AS
3959 if appropriate.

Linfire response
Acceptable solutions

Method of
compliance

Proposed bushfire management measures

Compliance Comment

A1.1 Development location
The strategic planning proposal, subdivision
and development application is located in an
area that is or will, on completion, be subject
to either a moderate or low bushfire hazard
level, or BAL–29 or below.

Acceptable Solution

The BAL contour map (see Figure 4) indicates that the proposed
development can be sited in an area of BAL-29 or lower, upon
implementation of the Asset Protection Zones (APZs) and construction
of the access roads.

•

Compliance of the
Performance Principle
and Intent of Element 1
is achieved through
compliance with
Acceptable Solution
A1.1

A2.1 Asset Protection Zone (APZ)
Every habitable building is surrounded by,
and every proposed lot can achieve, an APZ
depicted on submitted plans, which meets the
following requirements:

Acceptable Solution

On completion of development, the entire project area is to be nonvegetated or landscaped and maintained in a low threat state as an
APZ.

•

Compliance of the
Performance Principle
and Intent of Element 2
is achieved through
compliance with
Acceptable Solution
A2.1

•

Compliance of the
Performance Principle
and Intent of Element 2
is achieved through
compliance with
Acceptable Solution
A3.1, A3.5 and A3.8

Around the main facility, the APZ will also extend to the south of the
fenced facility and over a portion of the proposed access road and fire
booster cabinet. The remainder of the access road is expected to be
non-vegetated due to the constant use by large trucks. The APZ and
access road will ensure sufficient separation from grassland vegetation
to achieve BAL-12.5 rating on all buildings and infrastructure.

Width: Measured from any external wall or
supporting post or column of the proposed
building, and of sufficient size to ensure the
potential radiant heat impact of a bushfire
does not exceed 29kW/m² (BAL–29) in all
circumstances.

In order to provide sufficient separation between the power metering
station and the unmanaged grassland vegetation that surrounds it, a
9 m wide APZ is proposed to extend around the perimeter to achieve
BAL-29 or lower.

Location: the APZ should be contained
solely within the boundaries of the lot on
which the building is situated, except in
instances where the neighbouring lot or lots
will be managed in a low-fuel state on an
ongoing basis, in perpetuity (see explanatory
notes)

The APZ is to be implemented and maintained in accordance with
Schedule 1 of the Guidelines (see Appendix 2).

Management: the APZ is managed in
accordance with the requirements of
‘Standards for Asset Protection Zones’ (see
Guidelines Schedule 1).
Element 3:
Vehicular
access

To ensure that the
vehicular access
serving a
subdivision/develop
ment is available
and safe during a
bushfire event.

2020110597GHD-BMP-001_0

Performance Principle P3
The internal layout, design and construction
of public and private vehicular access and
egress in the subdivision / development
allow emergency and other vehicles to move
through it safely and easily.

A3.1 Two access routes
Two different vehicular access routes are
provided, both of which connect to the public
road network, provide safe access and
egress to two different destinations and are
available to all residents/the public at all times
and under all weather conditions.

Acceptable Solution

The existing public road network will provide all occupants with the
option of travelling to more than two different destinations:
•

•

connection to Garibaldi Willis Road providing the option of
travelling south to Warradarge or Coorow (via Coorow-Green
Head Rd)
connection to Garibaldi Willis Road providing the option of
travelling north to Eneabba, Carnamah or Three Springs (via
Carnamah - Eneabba Rd)

Page 20

ATCO CEIP – Hydrogen Process Plant
Bushfire Management Plan

Bushfire protection criteria
Element

Intent

Performance Principle

Linfire response
Acceptable solutions

Method of
compliance

Proposed bushfire management measures

Compliance Comment

In this regard, the proposed development is provided with at least two
access routes which meets and exceeds the requirements of
Acceptable Solution A3.1.
A3.2 Public road
A public road is to meet the requirements in
Table 2, Column 1.

Not applicable

A3.3 Cul-de-sac (including a dead-end-road)
A cul-de-sac and/or a dead-end road should
be avoided in bushfire prone areas. Where
no alternative exists (i.e. the lot layout already
exists and/or will need to be demonstrated by
the proponent), detailed requirements will
need to be achieved (refer to the Guidelines
for detailed cul-de-sac requirements).

Not applicable

No cul-de-sacs are proposed as part of the development and the
project area is not serviced by an existing cul-de-sac.

A3.4 Battle-axe
Battle-axe access leg’s should be avoided in
bushfire prone areas. Where no alternative
exists, (this will need to be demonstrated by
the proponent) detailed requirements will
need to be achieved (refer to the Guidelines
for detailed battle-axe requirements).

Not applicable

No battle-axe legs are proposed as part of the development and the
project area is not serviced by an existing battle-axe.

A3.5 Private driveway longer than 50 m
A private driveway is to meet detailed
requirements (refer to the Guidelines for
detailed private driveway requirements).

Acceptable Solution

The access road to the project area, from a new entrance proposed
from Garibaldi Willis Road, in addition to the internal driveway within
the project area, is to be constructed in accordance with the technical
requirements of the Guidelines for private driveways (see Appendix 3),
including turn-around areas within 50 m of each building, passing bays
if driveways are longer than 200 m and additional turn-around areas
for fire appliances every 500 m.

No public roads are proposed as part of the development.
The existing public roads sighted whilst travelling to the site appeared
compliant with public road specifications of the Guidelines. These
roads have recently been used for transportation of materials
associated with the construction of the wind farm, and have
accommodated large trucks bringing the wind turbines to site.

Given the proposed access road will be greater than 6 m wide,
passing bays will not be required. Sufficient area for 17.5 m diameter
turn-arounds will be required at the two changes in direction of new
access road. As the proposed use of the facility by semi-trailers and
road train trucks, it is expected that the on-site vehicular access will be
sufficient for any attending fire appliances.
While a single access road within Lot 10850 to the project area, from
Garibaldi Willis Road, is the minimum requirement to comply with
A3.5, given the high risk nature of the proposed development, it is
considered that providing an alternative access road from the project
area is appropriate to facilitate egress by onsite personnel and access
by fire appliances and to avoid a single point of failure. An alternative
access road has been proposed to the north-west of the project area,
to connect to the existing internal access road which connects to the
existing entrance to Lot 10850 (and the wind farm) on Garibaldi Willis
Road. Access to this alternative exit is for emergencies only and will
be restricted by a locked gate which can be unlocked by onsite staff.
This road is used as the main wind farm access road and was used for
the construction of the wind farm including delivery of the turbines.
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Bushfire protection criteria
Element

Element 4:
Water

Intent

To ensure that
water is available to
the subdivision,
development or
land use to enable
people, property
and infrastructure to
be defended from
bushfire.

Performance Principle

Performance Principle P4
The subdivision, development or land use is
provided with a permanent and secure water
supply that is sufficient for firefighting
purposes.

Linfire response
Acceptable solutions

Method of
compliance

Proposed bushfire management measures

A3.6 Emergency access way
An access way that does not provide through
access to a public road is to be avoided in
bushfire prone areas. Where no alternative
exists (this will need to be demonstrated by
the proponent), an emergency access way is
to be provided as an alternative link to a
public road during emergencies. An
emergency access way is to meet detailed
requirements (refer to the Guidelines for
detailed EAW requirements).

Not applicable

The proposed development does not require Emergency Access Ways
(EAWs) to provide through access to a public road. An alternative
internal driveway is provided for use in emergencies.

A3.7 Fire service access routes (perimeter
roads)
Fire service access routes are to be
established to provide access within and
around the edge of the subdivision and
related development to provide direct access
to bushfire prone areas for fire fighters and
link between public road networks for
firefighting purposes. Fire service access
routes are to meet detailed requirements
(refer to the Guidelines for detailed fire
service access route requirements).

Not applicable

The proposed development does not require fire service access routes
(FSARs) to achieve access within and around the perimeter of the
project area.

A3.8 Firebreak width
Lots greater than 0.5 hectares must have an
internal perimeter firebreak of a minimum
width of three metres or to the level as
prescribed in the local firebreak notice issued
by the local government.

Acceptable Solution

On completion of development, the project area will be developed with
non-vegetated surfaces, cleared land or low threat landscaping
(compliant with the APZ standards), and as such, perimeter firebreaks
are not considered to be required within the main facility.

A4.1 Reticulated areas
The subdivision, development or land use is
provided with a reticulated water supply in
accordance with the specifications of the
relevant water supply authority and
Department of Fire and Emergency Services.

Not applicable

The proposed development is not located within an existing reticulated
area, nor will it be provided with a reticulated town main water supply

A4.2 Non-reticulated areas
Water tanks for firefighting purposes with a
hydrant or standpipe are provided and meet
detailed requirements (refer to the Guidelines
for detailed requirements for non-reticulated
areas).

Acceptable Solution

The proposed development is to have an on-site fire hydrant system,
designed, installed and maintained in accordance with the National
Construction Code and relevant Australian Standards.

Compliance Comment

The proposed development shall comply with Shire of Coorow
guidance regarding burning time and lighting fires, as per the Shire
firebreak notice (see Appendix 5)
•

Compliance of the
Performance Principle
and Intent of Element 4
is achieved through
compliance with
Acceptable Solution
A4.2

The fire hydrant system is expected to include dedicated firewater
storage tanks (nominally 1,000,000 L capacity), duty/standby pumpset,
booster connection at the main entrance and onsite external fire
hydrants throughout the main facility. This will provide attending fire
fighters with fire hydrant coverage of the project area, other than the
power metering station.
Fire hosed reel coverage is also provided to Integrated Facilities,
Utilities, Electrolyser and Compression and Storage areas. Fire
sprinkler systems are also proposed to the Electrolyser, Compression
and Storage areas and the Truck Loading bays.
Given the significant onsite water storage associated with the
proposed wet fire systems, the addition of an extra 50,000 L to the
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Bushfire protection criteria
Element

Intent

Performance Principle

Linfire response
Acceptable solutions

Method of
compliance

Proposed bushfire management measures

Compliance Comment

proposed storage capacity for bushfire fighting purposes is considered
appropriate. This static water supply will be available for attending
firefighters from the firewater storage tanks, via the booster connection
as the main gate. Vehicle turnaround will be achieved using the loop
road within the main facility.
The firewater tank/s are to be installed, filled and maintained for the
life of the project by the Proponent.
In addition to the onsite firewater supply, it may also be possible to use
the quickfill facility located adjacent to the existing turkeys nest water
supply approximately 350 m north of the main facility. The long-term
future of this quickfill facility is not known, however it currently exists
and could be used for additional water, however it has not been relied
upon as part of assessing compliance with A4.2.
A4.3 Individual lots within non-reticulated
areas (Only for use if creating 1 additional lot
and cannot be applied cumulatively)

Not applicable

The proposed development is being addressed in accordance with
A4.2

Single lots above 500 m2 need a dedicated
static water supply on the lot that has the
effective capacity of 10,000 L.
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5.2

Additional management strategies

Linfire makes the following additional bushfire management recommendations to inform ongoing
planning stages of the development and increase the level of bushfire risk mitigation across the site.
5.2.1

Project Bushfire Risk Management Plan (high-risk land uses)

The proposed development constitutes a high-risk land use. On this basis, a Bushfire Risk
Management Plan (BRMP) has been prepared to address the requirements of Policy Measure 6.7,
and accompanies this BMP. The BRMP addresses bushfire risk management measures for
flammable on-site hazards associated with hydrogen gas production and storage. The BRMP
demonstrates that the risk associated with the proposed development is manageable, provided the
risk management measures detailed in the BRMP are complied with including:

5.2.2

•

Onsite vegetation management

•

Fire hydrant, fire hose reel and fire sprinkler systems

•

Fire and gas detection and warning system

•

Process control measures

•

Emergency management and evacuation measures (see Section 5.2.5 below)

•

Personnel training

•

Dangerous Goods compliance

Emergency access gate

An emergency access gate is proposed in the fence surrounding the project area (refer Figure 1b),
to permit egress by on-site occupants, should the primary access route be blocked.
The gate is to have a minimum width of no less than 3.6m to enable a fire appliance to pass through,
however should be wider if required by the transport trucks. As the gate will be locked to restrict
access, a common key system is to be used with keys made available to ATCO site personnel and
to local fire brigade personnel. Installation and ongoing maintenance of the gate is to be the
responsibility of the Proponent.
5.2.3

Building construction standards

The proposed development does not include any Class 1, 2, or 3 residential buildings and associated
Class 10a structures, and as such, there is no statutory requirement for proposed buildings to meet
the construction requirements of AS 3959.
Notwithstanding, given the high-risk nature of the proposed use, Linfire recommends that
compliance with the AS 3959 construction requirements of BAL-12.5 are considered for
implementation where practical, as these are primarily related to ember protection.
Given the proposed use of the Integrated Facilities building for last resort onsite shelter, this building
is to be constructed in accordance with the AS 3959 construction requirements for BAL-12.5 rating.
5.2.4

On-site staging buffers

If development (and therefore clearing) is to occur on a staged basis, clearing in advance will need
to occur to ensure building construction is not inhibited by a temporary vegetation extent located
within adjacent development stages yet to be cleared. This can be achieved by ensuring that each
approved stage subject to construction is surrounded by a suitably sized, on-site cleared or low
2020110597GHD-BMP-001_0
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threat buffer to development (not including vegetation proposed to be retained). Once the buffers
are created, they will need to be maintained on a regular and ongoing basis in accordance with
AS 3959 Clause 2.2.3.2 (f) and Schedule 1 of the Guidelines (refer Appendix 2). Management will
include slashing of grassland at 100 mm or lower, to achieve a low threat minimal fuel condition all
year round, until such time that the buffer area is developed as part of the next development stage.
This will assist in managing the current on-site temporary vegetation hazards.
5.2.5

Bushfire Emergency Management Procedures

An emergency response plan, detailing the response procedures for both onsite and off-site
emergencies, is to be developed for the facility. This emergency response plan will address both
building/structure/process fires and bushfires. Linfire understand that there is an emergency
response plan for the existing windfarm, and given the close proximity of the two facilities, any
emergency response plan for the hydrogen plant, should align with that for the windfarm to ensure
a coordinated response.
In the event of an onsite or off-site emergency, trained staff will be able to manage the site muster
and account for all staff on site. It is expected that the procedures will also include the following for
fire emergencies:
•

the procedures detailing the activation of the site 'Fire Alarm' which triggers an onsite
response by all staff and visitors

•

in the event of any actual fire, '000' is called to immediately contact fire brigade and
advise of the situation

•

inform staff and visitors at the facility of the emergency using the appropriate site
communications

•

staff are to proceed to designated muster points upon hearing any fire alarm, or gas
alarm (if provided)

•

designated area wardens then account for staff mustered at the safe muster location.

The emergency response plan shall also include a plan for evacuation of the site. A bushfire
emergency is an example where the site 'evacuation plan' could be triggered. It should be noted
that muster points and evacuation procedures for an external hazard, such as bushfire, may differ
from those occurring from within the facility.
The following bushfire emergency management measures shall also be considered and
incorporated into the facility emergency response plan:
•

Awareness and Pre-emptive Actions
o

Fire Danger Rating (FDR) forecast: Consult Emergency WA website, DFES
phone (13 3337), DFES Twitter and local ABC radio for Fire Danger Rating
(FDR) forecast, which are usually issued the evening before (after 4pm).
▪

2020110597GHD-BMP-001_0

Days with forecast FDR of Extreme or Catastrophic
•

Ensure onsite staff, transport staff/contractors and any other
relevant personnel are aware of increased bushfire risk

•

Consider pre-emptively ceasing or reducing operations and
limiting site visitation (including transport trucks)

•

If operations need to continue, consider additional onsite staff
to react to a bushfire event

•

Ensure staff are prepared for a rapid, controlled shutdown on
these days, should it be required.

•

Maintain situational awareness throughout the day by:
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▪

▪

o

monitoring the Emergency WA website, DFES phone (13
3337), DFES Twitter and local ABC radio for current
emergency warning status and bushfire information.

o

If a bushfire is detected, either visually or via
website/radio/social media, obtain information on the fire
location and direction and speed of travel

•

Ensure onsite staff, transport staff/contractors and any other
relevant personnel are aware of bushfire risk

•

Maintain situational awareness throughout the day

Days with forecast FDR of High or Low
Maintain situational awareness throughout the day

Total Fire Ban: Consult Emergency WA website, DFES phone (13 3337), Total
Fire Ban Hotline (1800 709 355) or DFES Twitter to determine if a Total Fire
Ban has been declared (evening after 6pm and prior to 8.15am). If a Total Fire
Ban is declared:
▪

▪

•

having nominated staff visually monitor land around the
site for signs of bushfire (signs or smell of smoke etc)

Days with forecast FDR of Very High or Severe

•
o

o

ensure all relevant staff and contractors are notified to ensure all
relevant actions are undertaken including:
•

no fire or flames allowed in the open air

•

no open fires for the purpose of cooking or camping are not
allowed (including use of the fire pit)

•

no ‘hot work’ such as metal work, grinding, welding, soldering,
gas cutting or similar is allowed unless a formal exemption has
been obtained

•

no use of chainsaws, plant or grass trimmers or lawn mowers
in bushland areas

•

no other activities that may start a fire

•

ensure equipment or machinery is mechanically sound

•

ensure all reasonable precautions are taken to prevent a
bushfire igniting including postponing any activity that could
result in a bushfire ignition.

Consideration should also be given to pre-emptively ceasing, or
managing the timing, of transportation of hydrogen gas on total fire ban
days

Actions on Alert Warnings
o

Days with an ‘Advice’ alert or bushfire within 40 km
▪

▪

2020110597GHD-BMP-001_0

assess the situation relating to level of bushfire threat and potential
impact on the facility and occupants through the following:
•

using information obtained from DFES or any other relevant
agencies

•

obtain aerial photo/map and plot where bushfire is located and
direction and speed of spread (if known)

•

consider Fire Danger Rating for the day

Contact DFES (000) if not already undertaken
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▪

Advise all onsite staff, transport staff/contractors and any other relevant
personnel of the bushfire situation.

▪

Consideration should also be given to pre-emptively ceasing, or
managing the timing, of transportation of hydrogen gas, including the
turnaround of any inbound trucks.

▪

Account for any visitor whereabouts using visitor register

▪

ensure onsite communication systems are ready for use and the
internal evacuation routes are unlocked

▪

Prepare facility and staff for a rapid, controlled shutdown, should it be
required.

▪

Maintain situational awareness throughout the day

▪

consider activating the Evacuation procedure if bushfire could possibly
result in closure of public roads from the site
•

o

Days where a Watch and Act’ or ‘Emergency Warning’
▪

assess the situation relating to level of bushfire threat and potential
impact on the facility and occupants as per “Advice” alert

▪

Immediately advise all onsite staff, transport staff/contractors and any
other relevant personnel including visitors of the bushfire situation and
the need for emergency site shutdown and offsite evacuation.
•

Priority offsite evacuation of any trucks transporting hydrogen
to be actioned.

•

If unsafe to evacuate using one of the evacuation routes, the
trucks should be parked within the main facility as far from the
fire front as possible

▪

Stop transportation of hydrogen gas and turnaround any inbound
trucks.

▪

Undertake rapid emergency shutdown of the facility, if possible,
including:

▪
•

Priority evacuation of any trucks transporting hydrogen should
be seriously considered

•

Isolation of power to the site

•

Venting/purging of stored gas as required, to limit the chance
of bushfire impact on hydrogen storage

Should off-site evacuation not be possible for all site occupants, shelter
in place should be undertaken in the Integrated Facilities building.

Off-site Evacuation
o

o

Once decision is made to conduct off-site evacuation, following site shutdown
(if safe to undertake), advise the evacuating occupants of the following:
▪

nominated off-site location (will depending on bushfire direction of
approach)

▪

the evacuation route to travel to the off-site location

▪

direction and speed of bushfire approach

▪

prevailing and forecast wind conditions

▪

road closures (e.g. bushfire related or those already in place for
maintenance, construction etc)

where possible, send occupants to an off-site location in convoy (not in single
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cars), to ensure any mechanical failures don’t leave anyone stranded
o

o

Upon arrival of occupants at nominated off-site location:
▪

confirm all relocated occupants are accounted for and safe

▪

advise Emergency Services Incident Controller of relocation to off-site
location and whether anyone is missing

▪

Maintain situational awareness

Any evacuation off-site should be via (see Figure 6):
▪

Primary evacuation route to Garibaldi Willis Road, then north or south
away from the bushfire

▪

Alternative evacuation route to Garibaldi Willis Road, then north or
south away from the bushfire

▪

Possible alternative evacuation route to Rose Thompson Road, then
north or south away from the bushfire
•

•

this option is only to be used if it is known this route is available
to be used by this facility and the road is suitable standard for
the vehicles. This should be reviewed on an annual basis.

o

Off-site locations should be considered towns such as Eneabba, Carnamah,
Cooroow etc.

o

Implement Recovery procedures once emergency services declare it is safe to
return to the site.

On-site shelter-in-place (last resort action)
o

Early evacuation should always be the primary action with onsite shelter
consider the last resort

o

Where evaluation of the safety of occupants has determined that there is
insufficient time to conduct a safe offsite evacuation, including the safety of the
travel route, remaining on-site should be undertaken at the Integrated Facilities
building, or as far from the approaching bushfire as possible. The Integrated
Facilities building is to be constructed to the assessed BAL rating and provided
with external fire hose reel protection to the external façade.

o

Once decision is made to shelter-in-place, following site shutdown (if safe to
undertake), advise the occupants of the following:

o

▪

Direct them to the Integrated Facilities building

▪

confirm all occupants are accounted for and safe

▪

explain shelter-in-place procedures to occupants and strictly manage
any movements

To improve resilience of Integrated Facilities building during bushfire impact to
the site:
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▪

close all doors and windows

▪

soak towels and rugs in water and lay them along the inside of external
doorways

▪

soak woollen blankets and keep them available for protection against
radiant heat

▪

ensure occupants to get down low to limit exposure to smoke and drink
plenty of water to avoid becoming dehydrated

▪

monitor health of people using the open space refuge (if any) and
relocate to the refuge buildings if unwell.
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▪

5.2.6

nominate teams of no less than two persons to regularly inspect the
building exterior and roof cavity (wearing suitable protective clothing at a minimum long sleeves, trousers and leather boots) to identify
embers and extinguish where possible using fire hose reels or
extinguishers.

o

advice DFES (or Emergency Services Incident Controller) the intent is to
shelter-in-place

o

ensure onsite internal evacuation routes are unlocked for fire brigade
appliances

o

Stay in the Integrated Facilities building while the fire front is passing, if the
building catches fire and conditions inside become unbearable:
▪

leave through the door furthest from the approaching fire

▪

go to another unaffected building onsite or an area that has already
burnt.

o

Maintain situational awareness

o

Implement Recovery procedures following passing of the fire front

BAL compliance and/or BAL assessment report

A BAL compliance and/or BAL assessment report may be prepared at the discretion of the Shire
following completion of construction works and prior to issue of certificate of occupancy to validate
and confirm the accuracy of the BAL contour assessment.
5.2.7

Compliance with annual firebreak notice

The developer/land manager are to comply with the current Shire of Coorow annual firebreak notice
as amended (refer Appendix 5).
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6.0

Responsibilities for implementation and management of the bushfire
measures

Implementation of the BMP applies to the Proponent (landowner, facility manager) to ensure bushfire
management measures are adopted and implemented on an ongoing basis. A bushfire
responsibilities table is provided in Table 6 to drive implementation of all bushfire management works
associated with this BMP.

Table 6: Responsibilities for implementation and management of the bushfire measures
Implementation/management table

Proponent – prior to development occupation
No.

Implementation action

1

If required by the City, individual BAL assessment prior to issuing of building permits.

2

Establish low threat landscaping across the project area to establish the APZ in accordance with the
dimensions and standards outlined in the BMP.

3

Install the private driveway network to, and throughout, the proposed development to relevant
technical requirements under the Guidelines (refer to Appendix 3), including passing bays if driveways
are longer than 200 m and turn-around areas for fire appliances where driveways are longer than
500 m.

5

Construct the emergency access gate within fence to the standards stated in the BMP.

6

Construct proposed internal fire hydrant, hose reel and fire sprinkler systems for the proposed
development, including the additional 50 kL firewater capacity in the tanks for bushfire fighting
purposes as stated in this BMP.
Ensure the fire hose reel system design is sufficient to achieve full external perimeter coverage of the
Integrated Facilities building.

7

8

Implement any required management measures outlined in the project Bushfire Risk Management
Plan (BRMP) including:
•

Onsite vegetation management

•

Fire hydrant, fire hose reel and fire sprinkler systems

•

Fire and gas detection and warning system

•

Process control measures

•

Emergency management and evacuation measures

•

Personnel training

•

Dangerous Goods compliance

Incorporate the recommended Bushfire Emergency Management Procedures documented in this
BMP, into the facility Emergency Response Plan.
Ensure that the availability of the Evacuation Route to Rose Thompson Road is reviewed on an
annual basis, and the emergency response plan adjusted accordingly.

9

Adopt construction requirements for buildings and structures as identified in this BMP and BRMP, in
particular the construction of the Integrated Facilities building in accordance with the BAL-12.5
construction requirements of AS 3959.

10

If development is staged, maintain on-site staging buffers to achieve exclusion Clause 2.2.3.2 (f) of
AS 3959, including slashing/mowing of grassland and weeds to height of less than 100 mm.

11

Comply with the Shire of Coorow annual firebreak notice issued under s33 of the Bush Fires Act
1954.
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Implementation/management table

Proponent – ongoing
No.

Implementation action

1

Maintain the on-site Asset Protection Zone (APZ) to the dimensions and standards stated in the BMP
and Appendix 2.

2

Maintain the private driveway to the standards stated in the BMP.

3

Maintain the emergency gates to the standards stated in the BMP.

4

Maintain the internal fire hydrant, hose reel and fire sprinkler systems in accordance with relevant
Australian Standards and the standard stated in the BMP.

5

Ongoing review and implementation of the project Bushfire Risk Management Plan (BRMP).

6

Ongoing review of the Bushfire Emergency Management Procedures documented in the facility
Emergency Response Plan.
Conduct annual review of the availability of the Evacuation Route to Rose Thompson Road and adjust
the facility Emergency Response Plan accordingly

7

Ongoing maintenance of any construction requirements for buildings and structures as identified in
this BMP and BRMP
Ensure ongoing compliance of the Integrated Facilities building with the BAL-12.5 construction
requirements of AS 3959.

8

Comply with the Shire of Coorow annual firebreak notice issued under s33 of the Bush Fires Act
1954.
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Appendix 1: Vegetation plot photos and description

Photo ID: 1a

Photo ID: 1b
Plot number
Vegetation
classification

Plot 1
Pre-development

Class G Grassland

Post-development

Class G Grassland

Description / justification
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Grassland at maturity, greater than 100 mm in height
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Photo ID: 1c

Photo ID: 1d
Plot number
Vegetation
classification

Plot 1
Pre-development

Class G Grassland

Post-development

Class G Grassland

Description / justification
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Grassland at maturity, greater than 100 mm in height
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Photo ID: 1e

Photo ID: 1f
Plot number
Vegetation
classification

Plot 1
Pre-development

Class G Grassland

Post-development

Class G Grassland

Description / justification
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Grassland at maturity, greater than 100 mm in height
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Photo ID: 1g

Photo ID: 1h
Plot number
Vegetation
classification

Plot 1
Pre-development

Class G Grassland

Post-development

Class G Grassland

Description / justification
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Grassland at maturity, greater than 100 mm in height
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Photo ID: 2a

Photo ID: 2b
Plot number
Vegetation
classification

Plot 2
Pre-development

Class G Grassland

Post-development

Class G Grassland

Description / justification
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Grassland at maturity, greater than 100 mm in height

Page 39

ATCO CEIP – Hydrogen Process Plant
Bushfire Management Plan

Photo ID: 3a
Plot number
Vegetation
classification

Plot 3
Pre-development

Class A Forest

Post-development

Class A Forest

Description / justification
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Trees 10-30 m high at maturity, dominated by Eucalypts, multi-tiered
structure comprising tall canopy layer, shrubby middle layer and
grass/herb/sedge understorey
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Photo ID: 4a

Photo ID: 4b

Photo ID: 4c
Plot number
Vegetation
classification

Plot 4
Pre-development

Excluded – Clause 2.2.3.2 [a]

Post-development

Excluded – Clause 2.2.3.2 [a]

Description / justification
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Photo ID: 5a

Photo ID: 5b
Plot number
Vegetation
classification

Plot 5
Pre-development

Excluded – Non-vegetated (Clause 2.2.3.2 [e])

Post-development

Excluded – Non-vegetated (Clause 2.2.3.2 [e])

Description / justification
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Appendix 2: APZ standards (Schedule 1 of the Guidelines)
Schedule 1: Standards for Asset Protection Zones
•

•
•
•

•

•

•

Fences: within the APZ are constructed from non-combustible materials (e.g. iron, brick, limestone,
metal post and wire). It is recommended that solid or slatted non-combustible perimeter fences are
used.
Objects: within 10 metres of a building, combustible objects must not be located close to the vulnerable
parts of the building i.e. windows and doors.
Fine Fuel load: combustible dead vegetation matter less than 6 millimetres in thickness reduced to and
maintained at an average of two tonnes per hectare.
Trees (> 5 metres in height): trunks at maturity should be a minimum distance of 6 metres from all
elevations of the building, branches at maturity should not touch or overhang the building, lower
branches should be removed to a height of 2 metres above the ground and or surface vegetation,
canopy cover should be less than 15% with tree canopies at maturity well spread to at least 5 metres
apart as to not form a continuous canopy.

Shrubs (0.5 metres to 5 metres in height): should not be located under trees or within 3 metres of
buildings, should not be planted in clumps greater than 5 m2 in area, clumps of shrubs should be
separated from each other and any exposed window or door by at least 10 metres. Shrubs greater than
5 metres in height are to be treated as trees.
Ground covers (<0.5 metres in height): can be planted under trees but must be properly maintained
to remove dead plant material and any parts within 2 metres of a structure, but 3 metres from windows
or doors if greater than 100 millimetres in height. Ground covers greater than 0.5 metres in height are
to be treated as shrubs.
Grass: should be managed to maintain a height of 100 millimetres or less.
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Appendix 3: Vehicular access technical standards of the
Guidelines
Private driveway longer than 50 metres
Acceptable
A3.5

solution

A private driveway is to meet all of the following requirements:
•
•
•

•

•
•
Explanatory note E3.5

Requirements in Table 1, Column 3
Required where a house site is more than 50 metres from a public road
Passing bays: every 200 metres with a minimum length of 20 metres and
a minimum width of two metres (i.e. the combined width of the passing bay
and constructed private driveway to be a minimum six metres)
Turn-around areas: designed to accommodate type 3.4 fire appliances
and to enable them to turn around safely every 500 metres (i.e. kerb to kerb
17.5 metres) and within 50 metres of a house
Any bridges or culverts: are able to support a minimum weight capacity
of 15 tonnes
All-weather surface (i.e. compacted gravel, limestone or sealed).

For a driveway shorter than 50 metres, fire appliances typically operate from the
street frontage however where the distance exceeds 50 metres, then fire
appliances will need to gain access along the driveway in order to defend the
property during a bushfire. Where house sites are more than 50 metres from a
public road, access to individual houses and turnaround areas should be
available for both conventional two-wheel drive vehicles of residents and type
3.4 fire appliances.
Turn-around areas should be located within 50 metres of a house. Passing bays
should be available where driveways are longer than 200 metres and turnaround areas in driveways that are longer than 500 metres. Circular and loop
driveway designs may also be considered. These criteria should be addressed
through subdivision design.
Passing bays should be provided at 200 metre intervals along private driveways
to allow two-way traffic. The passing bays should be a minimum length of 20
metres, with the combined width of the passing bay and the access being a
minimum of six metres.
Turn-around areas should allow type 3.4 fire appliances to turn around safely
(i.e. kerb to kerb 17.5 metres) and should be available at the house sites and at
500 metre intervals along the driveway.
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Technical
requirement

1

2

3

4

5

Public road

Cul-de-sac

Private
driveway
longer than 50
m

Emergency
access way

Fire service
access routes

Minimum
trafficable
surface (m)

6*

6

4

6*

6*

Horizontal
distance (m)

6

6

6

6

6

Vertical
clearance (m)

4.5

N/A

4.5

4.5

4.5

Maximum grade
<50 m

1 in 10

1 in 10

1 in 10

1 in 10

1 in 10

Minimum weight
capacity (t)

15

15

15

15

15

Maximum
crossfall

1 in 33

1 in 33

1 in 33

1 in 33

1 in 33

Curves minimum
inner radius

8.5

8.5

8.5

8.5

8.5

* Refer to E3.2 Public roads: Trafficable surface
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Appendix 4: Water technical standards of the Guidelines
Non-reticulated areas
Acceptable solution A4.2

Water tanks for firefighting purposes with a hydrant or standpipe are provided and
meet the following requirements:
•
•
•

•
•
Explanatory note E4.2

2020110597GHD-BMP-001_0

Volume: minimum 50,000 litres per tank
Ratio of tanks to lots: minimum one tank per 25 lots (or part thereof)
Tank location: no more than two kilometres to the further most house site
within the residential development to allow a 2.4 fire appliance to achieve a
20 minute turnaround time at legal road speeds
Hardstand and turn-around areas: suitable for a type 3.4 fire appliance (i.e.
kerb to kerb 17.5 metres) are provided within three metres of each water tank
Water tanks and associated facilities: are vested in the relevant local
government.

A procedure must be in place to ensure that water tanks are maintained at or
above the designated capacity, including home tanks on single lots, at all times.
This could be in the form of an agreement with the local government and the fire
service.

ATCO CEIP – Hydrogen Process Plant
Bushfire Management Plan

Appendix 5: Shire of Coorow Firebreak Notice
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Disclaimer and Limitation
This report is prepared solely for the nominated client, and any future residents of the subject lot(s),
and is not for the benefit of any other person and may not be relied upon by any other person.
To the maximum extent permitted by the law, Linfire Consultancy, its employees, officers, agents
and the writer (“Linfire”) excludes all liability whatsoever for:
1. claim, damage, loss or injury to any property and any person caused by fire or as a
result of fire or indeed howsoever caused;
2. errors or omissions in this report except where grossly negligent; and the proponent
expressly acknowledges that they have been made aware of this exclusion and that
such exclusion of liability is reasonable in all the circumstances.
If despite the provisions of the above disclaimer Linfire is found liable then Linfire limits its liability to
the lesser of the maximum extent permitted by the law and the proceeds paid out by Linfire’s
professional or public liability insurance following the making of a successful claim against such
insurer.
Fire is an unpredictable force of nature. Changing climatic factors (whether predictable or otherwise)
either before or at the time of a fire can also significantly affect the nature of a fire and in a bushfire
prone area it is not possible to completely guard against bushfire. The mitigation strategies contained
in this Bushfire Management Plan (BMP) are considered to be prudent minimum standards only,
based on the standards prescribed by relevant authorities. It is expressly stated that Linfire do not
guarantee that if such standards are complied with or if a property owner exercises prudence, that
a building or property will not be damaged or that lives will not be lost in a bush fire.
Further, the achievement of the level of implementation of fire precautions will depend on the actions
of the landowner or occupiers of the land, over which Linfire has no control. If the proponent
becomes concerned about changing factors then either a review of the existing BMP, or a new BMP,
should be requested. Linfire accepts no liability or responsibility whatsoever for or in respect of any
use or reliance upon this report and its supporting material by any third party.

2020110597GHD-BRMP-001_0

Page 2

ATCO CEIP – Hydrogen Process Plant
Bushfire Risk Management Plan (Flammable Hazards)

Table of Contents
1.0

Introduction ............................................................................................................................ 5

1.1

Background ........................................................................................................................ 5

1.2

Regulatory Context ............................................................................................................ 5

1.3

Relevant Legislation and Guidance ................................................................................... 6

1.4

Aim and objectives ............................................................................................................. 6

2.0

Bushfire risk assessment methodology ................................................................................. 7

2.1

Assessing likelihood .......................................................................................................... 8

2.2

Assessing consequence .................................................................................................... 8

2.3

Determining the risk rating ................................................................................................. 9

2.4

Risk evaluation .................................................................................................................. 9

2.5

Risk treatment .................................................................................................................. 10

2.6

Monitoring and review ...................................................................................................... 10

3.0

On-site assets, process and flammable hazards ................................................................ 11

4.0

Potential fire scenarios ........................................................................................................ 12

4.1
Scenario 1: Bushfire approaching the project area from the north-west, north, north-east,
east, south-east and south ........................................................................................................... 12
4.2
west

Scenario 2: Bushfire approaching the project area from the north-west, west and south13

4.3

Scenario 3: Fire originating within project area ............................................................... 13

4.4

Summary of potential bushfire scenarios ........................................................................ 14

5.0

Bushfire risk assessment ..................................................................................................... 15

5.1

Risk context ..................................................................................................................... 15

5.2

Risk identification ............................................................................................................. 15

5.3

Risk analysis and evaluation ........................................................................................... 15

5.4

Risk treatment .................................................................................................................. 15

6.0

Bushfire management measures ......................................................................................... 17

6.1

Vegetation management .................................................................................................. 17

6.2

Fire safety and protection systems .................................................................................. 17

6.2.1

Fire hydrant and hose reel system .............................................................................. 17

6.2.2

Fire sprinkler system .................................................................................................... 17

6.2.3

Fire Extinguishers ........................................................................................................ 17

6.2.4

Fire/gas detection and warning systems ..................................................................... 17

6.3

Process control ................................................................................................................ 18

6.4

Electrical infrastructure .................................................................................................... 18

6.5

Building/Infrastructure Construction ................................................................................ 18

6.6

Emergency Management and Evacuation....................................................................... 19

2020110597GHD-BRMP-001_0

Page 3

ATCO CEIP – Hydrogen Process Plant
Bushfire Risk Management Plan (Flammable Hazards)

6.7

Personnel training ............................................................................................................ 19

6.8

Bushfire suppression ....................................................................................................... 20

6.9

Additional measures ........................................................................................................ 20

6.9.1

Dangerous Goods ........................................................................................................ 20

6.9.2

Manifest ....................................................................................................................... 20

6.9.3

Ignition sources ............................................................................................................ 20

6.9.4

Placard and marking .................................................................................................... 20

6.10

Document review ............................................................................................................. 21

6.11

Residual bushfire risk ...................................................................................................... 21

7.0

References .......................................................................................................................... 22

Tables List
Table 1: Likelihood rating system ...................................................................................................... 8
Table 2: Consequence rating system ................................................................................................ 8
Table 3: Risk assessment matrix and treatment priorities ................................................................. 9
Table 4: Risk acceptability ............................................................................................................... 10
Table 5: Bushfire risk assessment ................................................................................................... 16

Plates List
Plate 1: Risk management process as per DFES Guidelines (Source: DFES, 2015) ..................... 7

2020110597GHD-BRMP-001_0

Page 4

ATCO CEIP – Hydrogen Process Plant
Bushfire Risk Management Plan (Flammable Hazards)

1.0

Introduction

1.1

Background

ATCO Australia Pty Ltd (ATCO; the Proponent) is seeking to lodge a development application for a
proposed new hydrogen production facility within a leased portion of Lot 10850 (No. 1433) Garibaldi
Willis Road, Warradarge (the project area), located in the Shire of Coorow.
The development plan (see Figures 1a and 1b in the BMP) identifies that the proposed development
will comprise the following elements:
•

Integrated facilities building containing warehouse, workshop and office uses

•

Utilities area containing services such as water treatment, air, nitrogen, cooling water
and fire water

•

Electrolyser shed containing a 4.0- 4.6 tpd Electrolyser (~10MW)

•

Hydrogen compression and storage area

•

HV/LV switch room

•

Auxiliary transformer

•

Truck loading area

•

Evaporation pond

•

Internal driveways and light vehicle (LV) parking

•

Perimeter fencing and gates

•

Power Metering Station
o

•
1.2

standard modularized steel framed structures (approx. 2.0m x 0.8m x 2.4m in
size) containing metering and switchgear

Access roads to Garibaldi Willis Road and to the existing onsite driveway

Regulatory Context

Whilst much of the proposed development is not currently designated as bushfire prone on the Map
of Bush Fire Prone Areas (DFES 2020), the proposed power metering and portions of internal
driveway, are designated as bushfire prone, which has been deemed to trigger bushfire planning
requirements under State Planning Policy 3.7 Planning in Bushfire-Prone Areas (SPP 3.7; WAPC
2015).
A Bushfire Management Plan (BMP) is required to accompany the development application, as per
SPP 3.7 Policy Measure 6.5. The BMP prepared for the proposed development (Linfire 2020),
identifies the project area as being located within an area of BAL-12.5 or greater.
Additionally, in accordance with SPP 3.7 Policy Measure 6.6, development applications for “highrisk land uses” located in areas between BAL-12.5 and BAL-29, are to have a bushfire risk
management plan (BRMP) for any flammable on-site hazards to accompany the BMP. Linfire has
prepared this BRMP to satisfy the requirements triggered under SPP 3.7 Policy Measure 6.6 and
the Guidelines.
Under the Dangerous Goods Safety (Storage and Handling of Non-Explosives) Regulations 2007,
the operator may also be required to complete a separate risk assessment that addresses risks
other than bushfire for the proposed development and the associated Dangerous Goods. Linfire
understand that as part of future design stages, a Quantitative Risk Assessment will be conducted
by the Proponent to ensure the final plant design incorporates all required mitigation measures to
manage the risk to personnel, plant and surrounding infrastructure.

2020110597GHD-BRMP-001_0
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1.3

1.4

Relevant Legislation and Guidance
•

State Planning Policy 3.7 Planning in Bushfire Prone Areas (SPP 3.7) and associated
Guidelines.

•

AS/NZS ISO 31000:20018 Risk management – Guidelines

•

Australian Disaster Resilience Handbook 10: National Emergency Risk Assessment
Guidelines (NERAG) 2015.

•

DFES Guidelines for Preparing Risk Management Plan

•

AS 3745-2010 Planning for Emergencies in Facilities

•

Dangerous Goods Safety Act 2004

•

Dangerous Goods Safety (Storage and Handling of Non-Explosives) Regulations 2007
(the Regulations)

•

Australian Dangerous Goods Code (ADG Code) for transport by Road and Rail.

•

Building Code of Australia / National Construction Codes (BCA/NCC)

Aim and objectives

The Guidelines states that “…certain land uses may potentially ignite a bushfire, prolong its duration
or increase its intensity” and that these land uses “…may also expose the community, fire fighter
and the environment to dangerous uncontrolled substances during a bushfire event”.
The aim of this BRMP is to guide the appropriate mitigation of bushfire risk to, and from, the on-site
flammable hazards within the proposed development, in order to protect people, assets and
environmental values.
Key objectives include:
1. Identification of on-site flammable materials that could ignite a bushfire, prolong its
duration and/or increase intensity and/or release dangerous, uncontrolled substances
2. Undertake a bushfire risk assessment of the potential bushfire scenarios that could lead
these on-site flammable materials increasing bushfire risk.
3. Identify risk treatment measures that would mitigate the potential impact of the above
bushfire scenarios to produce a tolerable level of risk that promotes the protection of life
and property as a priority
4. Provide advice and recommendations on the implementation of the proposed risk
treatment measures to support facility personnel who have corporate and emergency
management accountability.

2020110597GHD-BRMP-001_0
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2.0

Bushfire risk assessment methodology

Australian Standard AS ISO 31000:2018 Risk Management–Principles and Guidelines (SA 2018)
provides an internationally recognised approach to risk management. ISO 31000 has been broadly
adopted by Australian Disaster Resilience Handbook 10: National Emergency Risk Assessment
Guidelines (NERAG) 2015 and the Department of Fire and Emergency Services (DFES) Office of
Bushfire Risk Management (OBRM), as documented in the agency’s Guidelines for Preparing a Risk
Management Plan (DFES 2015) to formalise and communicate the approach of managing bushfire
risk across the department in the aim of leading to improved coordination and effectiveness of
bushfire risk management processes. These Guidelines have been designed for use by Local
Governments as a framework to develop bushfire specific risk management plans for their local
area.
Plate 1 provides a summary of the risk management process in accordance with the DFES
Guidelines. Each of the steps in the process are further described in the following subsections.

Plate 1: Risk management process as per DFES Guidelines (Source: DFES, 2015)
Linfire has adopted the methodology described in the DFES Guidelines on the basis that this
approach provides a bushfire specific assessment of risk. Some of the definitions for likelihood and
consequence ratings have been modified to suit the scope of this BRMP which is at the facility level,
rather than the community level which is relevant to Local Governments.
From a bushfire management perspective, this methodology can be useful in determining:
1. The inherent bushfire risk (i.e. the initial level of risk prior to risk treatment and
mitigation).
2. The residual bushfire risk (i.e. the level of risk remaining following risk treatment and
mitigation).
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2.1

Assessing likelihood

Likelihood is defined as the chance of a bushfire igniting, spreading and reaching an asset.
Table 1: Likelihood rating system
Likelihood rating

Description

Almost certain (sure to happen)

•
•

Likely (probable)

Possible (feasible but less than
probable)

•
•
•
•
•
•
•
•

Unlikely (improbable, not likely)

•
•

2.2

Expected to occur in most circumstances
High level of recorded incidents and/or strong anecdotal evidence;
and/or
Strong likelihood that event will recur; and/or
Great opportunity, reason or means to occur
May occur more than once in five years.
Regular recorded incidents and strong anecdotal evidence and/or
Considerable opportunity, reason or means to occur
May occur at least once in five years.
Should occur at some stage; and/or
Few, infrequent, random recorded incidents or little anecdotal
evidence; and/or
Some opportunity, reason or means to occur.
Would only occur under exceptional circumstances.

Assessing consequence

Consequence is defined as the outcome or impact of a bushfire event on people, property and the
environment, taking into consideration the degree and severity of potential bushfire scenarios,
location of bushfire hazard areas, assets present in the area and the level of management and
suppression response available.
Table 2: Consequence rating system
Consequence rating
Catastrophic

Description
•
•
•
•
•
•
•

Major

•
•
•
•
•
•
•
•
•
•

2020110597GHD-BRMP-001_0

Multiple cases of fatalities and extensive number of severe injuries.
Large proportion of people requiring hospitalisation.
Extensive displacement of persons for extended duration.
Extensive resources required for personal support.
Extensive damage to assets that will require significant ongoing recovery
efforts and extensive external resources.
Facility unable to function without significant support.
Long-term failure of significant infrastructure and service delivery affecting
all parts of the facility.
Permanent damage to environmental or cultural assets.
Isolated cases of fatalities.
Multiple cases of serious injuries. Significant hospitalisation.
Large number of persons displaced for more than 24 hours.
Significant resources required for personal support.
Significant damage to assets, ongoing recovery efforts and external
resources required.
Facility only partially functioning, widespread inconvenience with services
unavailable.
Mid-to long term failure of significant infrastructure and service delivery
affecting large parts of the facility.
Economic impacts for a significant period of time with significant financial
assistance required.
Significant damage to environmental or cultural assets that require major
rehabilitation or recovery efforts.
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Consequence rating

Description
•
•
•
•
•
•

Moderate

•
•
•
•

Minor

•
•
•
•
•
•

2.3

Isolated cases of injuries, but no fatalities. Some hospitalisations required.
Isolated cases of displaced persons who return within 24 hours.
Personal support satisfied through facility arrangements.
Localised damage to assets rectified by routine arrangements.
Facility functioning as normal with some inconvenience.
Isolated cases of short to mid-term failure of infrastructure and disruption
to service delivery.
Economic impacts with additional financial support required to recover.
Isolated cases of damage to environmental or cultural assets.
No fatalities.
Near misses or minor injuries with first aid treatment possibly being
required.
No persons displaced.
Little or no personal support required.
Inconsequential or no damage to an asset, with little or no specific recovery
effort required beyond the immediate clean-up.
Inconsequential or no disruption to facility.
Inconsequential short-term failure of infrastructure or service delivery.
Inconsequential or no financial loss.

Determining the risk rating

The five bushfire scenarios discussed in Section 2.0 have been subject to bushfire risk assessment
through determination of likelihood and consequence in accordance with the rating tables outlined
in Table 1 and Table 2.
This process determines the inherent bushfire risk of the event and informs the level of mitigation or
management response required to reduce the risk to an acceptable level. The risk assessment
matrix used to determine inherent and residual bushfire risk is outlined in Table 3.
Table 3: Risk assessment matrix and treatment priorities

Likelihood
rating

Consequence rating
Minor

Moderate

Major

Catastrophic

Almost certain

High (3D)

Very High (2C)

Extreme (1C)

Extreme (1A)

Likely

Medium (4C)

High (3A)

Very High (2A)

Extreme (1B)

Possible

Low (5A)

Medium (4A)

High (3B)

Very High (2B)

Unlikely

Low (5C)

Low (5B)

Medium (4B)

High (3C)

The risk ratings also provide a treatment priority which determines the order, importance or urgency
for allocation of resources to apply the treatment strategies. Treatment of assets with an extreme
risk rating should be addressed before assets with lower risk ratings. A treatment priority of 1A is
the highest priority and a treatment priority of 5C is the lowest priority.
2.4

Risk evaluation

The purpose of evaluating risk is to confirm that the risk ratings for each asset are appropriate,
identify treatment priorities (as discussed previously) and identify which assets require treatment.
The acceptability of a risk level can be evaluated using the criteria listed in Table 4. Some risk
ratings may be acceptable without any treatment (e.g. Low risk ratings) while the risk to others may
be suitable with standard management controls (e.g. Medium and High risk ratings). Determining
the acceptability of risk allows decisions to be made on whether treatment is required or whether
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routine controls are sufficient.
Table 4: Risk acceptability
Risk rating

Priority

Risk acceptability

Extreme

1A, 1B, 1C

Unacceptable risk – only acceptable with excellent controls. An urgent
mitigation response is required to lower the risk level.

Very High

2A, 2B, 2C

Unacceptable risk – only acceptable with excellent controls. A mitigation
response is required to lower the risk level.

High

3A, 3B, 3C, 3D

Potentially unacceptable risk - only acceptable with adequate controls.
Development of a mitigation response may be required to lower the risk
level.

Medium

4A, 4B, 4C

Potentially unacceptable risk - only acceptable with adequate controls.
A mitigation response may not be required to lower the risk level but the
risk must be monitored regularly.

Low

5A, 5B, 5B

Acceptable risk with routine controls.
Application of standard
management measures will ensure risk level remains low. Treatment
action is not required, but the risk must be monitored.

2.5

Risk treatment

The purpose of risk treatment is to reduce the likelihood of a bushfire occurring and/or the potential
impact of a bushfire on and asset or facility. This is achieved by implementing treatment strategies
that modify the characteristics of the risk, the asset/facility or the environment.
Treatment strategies will depend on the level of risk to the asset and the type of asset being treated.
Asset specific bushfire mitigation strategies are generally based on fuel management, ignition
management, preparedness, planning and engagement of personnel.
2.6

Monitoring and review

The effectiveness of each stage and effectiveness of risks and treatment strategies are monitored
and any new risks are detected.

2020110597GHD-BRMP-001_0
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3.0

On-site assets, process and flammable hazards

The proposed development is to include the following assets:
•

•

Integrated facilities building
o

Shed containing warehouse, workshop and office uses

o

Will contain minor amounts of maintenance consumables and spare parts e.g.
lubricants

Utilities area
o

•

Electrolyser building
o

•

Open area with hydrogen loading equipment to fill trucks

Power Metering Station
o

•

Electrical equipment

Truck loading facility
o

•

Hardstand area containing the hydrogen compression and storage equipment

HV/LV switch room and auxiliary transformer
o

•

contains a 4.0- 4.6 tpd Electrolyser (~10MW)

Hydrogen compression and storage area
o

•

Hardstand area containing services such as water treatment, air, nitrogen,
cooling water and fire water

standard modularized steel framed structures (approx. 2.0m x 0.8m x 2.4m in
size) containing metering and switchgear

Onsite fire hydrant, hose reel and sprinkler system infrastructure including firewater
tank/s, booster connection and reticulated ring main with external hydrants

The facility produces hydrogen and oxygen gas by electrolysis at 2Mpa. The hydrogen gas will be
compressed to 30MPag and either stored in gas bottles or direct loaded to trucks. The oxygen gas
will be vented to atmosphere.
System will be design with instrumentation, process controls and interlocks to prevent fire, explosion
and loss of hydrogen. Oxygen gas will be continuously vented during the production process, with
the vent designed for suitable dispersion to avoid creating a hazard to plant, personnel or
surrounding infrastructure. Hydrogen gas will only be vented in the case of a process interruption
and will either be via:
•

Low pressure hydrogen vent (0-2Mpa) which will vent the inventory in the low pressure
pipework with the vent designed for suitable dispersion

•

High pressure hydrogen vent (30Mpa) for emergency purging via high pressure piping
system and 24 hrs of storage, to vent 50% of pressure in 15 minutes and plant empty within
approximately 45 minutes.

Based on the information provided, the on-site flammable hazards associated with the proposed
development are as follows:
•

Hydrogen gas

•

Oxygen gas (vented by-product)

•

Minor quantities of maintenance consumables

Hydrogen gas, when in compressed form, is classified as a Dangerous Good (Class 2.1 [Flammable
Gas]).

2020110597GHD-BRMP-001_0
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4.0

Potential fire scenarios

The BMP (Linfire, 2020) identifies and classifies the existing bushfire hazards within 150 m of the
development, based on separation of the proposed development from existing vegetation and
effective slope below classified vegetation.
Based on this information, Linfire has assessed the potential bushfire scenarios that could affect the
project area. The potential bushfire scenarios have been used to inform a bushfire risk assessment
(refer to Section 5.0) and assist in development of appropriate bushfire mitigation responses (refer
to Section 6.0). The following bushfire scenarios were assessed:
1. Bushfire approaching the project area from the north-west, north, north-east, east, southeast and south.
2. Bushfire approaching the project area from the north-west, west and south-west.
3. Fire originating within the project area, igniting a bushfire.
A description of each potential bushfire scenario is provided in the following subsections.
4.1

Scenario 1: Bushfire approaching the project area from the north-west, north, northeast, east, south-east and south

Vegetation in this scenario is primarily grassland vegetation, with isolated plots of scrub and forest
vegetation no closer than 150 m to the project area. A potential bushfire approaching the project
area from these directions could have very long fire-runs through continuous grassland vegetation
on relatively flat land but descending on a gentle upslope as it approaches the project area. Bushfire
approaching from these directions has potential to be a fully developed, steady state bushfire
behaviour once it reached the project area, due to the fire run length and the relatively continuous
fuel structure.
In this scenario, if left unprotected, the project area would be expected to receive moderate to high
levels of radiant heat and ember attack from a bushfire approaching from these directions. The
greatest impact to onsite assets from a bushfire from these directions is likely to be to the proposed
Compression and Storage area, Integrated facilities building and the power metering station, with
the remainder of the facility assets having greater separation from the approaching bushfire
interface. Protection of these onsite assets from bushfire will be via a combination of on-site
vegetation management and physical separation from unmanaged vegetation, provision of
compliant vehicular access and firefighting water, inherent protection afforded by proposed noncombustible construction, in addition to onsite fire hydrant, fire hose reel and fire sprinkler systems.
Vehicular access for evacuation purposes will be available from the proposed development, via the
proposed driveway, to the new entrance at Garibaldi Willis Road, located directly east of the project
area. An alternative emergency access route will also be created to the existing wind farm driveway,
which will enable egress via the windfarm main entrance on Garibaldi Willis Road, about 900 m to
the north. From Garibaldi Willis Road, egress is possible either north or south to Warradarge,
Eneabba, Carnamah, Three Springs and Coorow, depending on the bushfire behaviour and direction
of approach.
Firefighter access to the project area is also via Garibaldi Willis Road to the main entrance to the
site, and then using the access driveway. Alternative access will be via the windfarm entrance and
access road, with access to the main facility to be via an emergency access gate installed within the
perimeter fence. The emergency access gate will be at least 3.6 m wide and will be locked, other
than emergencies, with keys provided to authorised ATCO site personnel, local fire brigade to enable
use by onsite occupant or fire brigade in a bushfire emergency.

2020110597GHD-BRMP-001_0

Page 12

ATCO CEIP – Hydrogen Process Plant
Bushfire Risk Management Plan (Flammable Hazards)

Bushfire fighting water supply will be provided by onsite fire hydrant system, with an additional 50 kL
added for bushfire fighting purposes.
4.2

Scenario 2: Bushfire approaching the project area from the north-west, west and southwest

A potential bushfire from the north-west, west and south-west of the project area could have
extended fire runs through predominantly grassland vegetation on a gentle downslope, however
with plots of forest vegetation in close proximity to the proposed development. Similar to Scenario
1, significant fire runs through relatively continuous vegetation would be expected to result in
moderate to high levels of radiant heat and ember attack on the proposed development, if not
managed, from fully developed, steady state bushfire behaviour.
The greatest impact to onsite assets from a bushfire from these directions is likely to be to the
Integrated facilities building, truck loading area and the power metering station with the remainder
of the facility assets having greater separation from the approaching bushfire interface, other than
minor ember attack.
Similar to Scenario 1, separation of the proposed development will be protected from bushfire impact
through a combination of on-site vegetation management and physical separation from unmanaged
vegetation, provision of compliant vehicular access and firefighting water, inherent protection
afforded by proposed construction in addition to onsite fire hydrant, fire hose reel and fire sprinkler
systems. These measures will ensure that the any radiant heat impact is minimised and ember
attack is relatively minor.
Vehicular egress, and firefighter access, will be via the main access road or the alternative
emergency road to Garibaldi Willis Road, where travel possible north and south. Bushfire fighting
water supply will be provided by onsite fire hydrant system, with an additional 50 kL added for
bushfire fighting purposes.
4.3

Scenario 3: Fire originating within project area

The previous scenarios have reviewed the likelihood of bushfire impacting on the proposed
development. Scenario 3 reviews the potential risk of the proposed development to increase the
likelihood of bushfire.
The main hazards identified with potential to igniting a bushfire or otherwise exposing the occupants
or firefighters to dangerous uncontrolled substances during a bushfire event include:
•

Ignition of on-site fire or explosion from the hydrogen production and storage process
onsite, which could spread to nearby unmanaged vegetation,

•

Ignition of nearby unmanaged vegetation from faulty electrical equipment

•

Ignition of nearby unmanaged vegetation from activities such as hot works or

Due to the presence of Dangerous Goods at the site, the operators will be required to ensure there
are strict controls on these potential ignition sources, such as storage and handling controls in
accordance with Australian Standards and restrictions on hot works and electrical equipment within
any on-site hazardous areas.
Additionally, onsite vegetation will be avoided through the implementation of an APZ across the
entire site, to avoid creating an on-site ignition risk and to minimise radiant heat impact from
approaching bushfire.
Following completion of the development and the above vegetation management measures, radiant
heat flux on the various buildings and infrastructure will be limited to 12.5 kW/m2 or less (main
facility), which is less than the 13 kW/m2 referenced in that AS 3959-2018 as being required for
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piloted ignition of cotton fabric. Given the relatively quick residence time for a bushfire in the nearby
grassland vegetation, the vegetation management measures are considered to be appropriate to
ensure the hydrogen production and storage facility has sufficient resilience to the quick burst of
radiant heat impact anticipated. Whilst the main facility is subject to radiant heat flux of 12.5 kW/m2
or less, the power metering station will be subject to 29 kW/m2 or less, although it is noted it will be
contained within a modularized steel framed structure, which will provide a level of shielding.
Given the industrial land use, it is expected that an emergency response plan (for both onsite and
off-site emergencies) will be developed for the facility. This emergency response plan will address
both building/structure/process fires and bushfires. The management of onsite personnel will also
be a key requirement of the emergency response plan to ensure staff and visitors are relocated to
a place of relative safety as quickly as possible.
The bushfire risk to the project area expected to be managed using the bushfire management
measures proposed in the BMP (Linfire, 2020) which are summarised in Section 6.0.
4.4

Summary of potential bushfire scenarios

Due to the presence of classified vegetation with long fire runs, and the proximity of unmanaged
vegetation to the proposed development, both Scenario 1 and 2 are considered to pose the highest
residual bushfire risk with the potential to impact life and property assets within the project area.
Given the separation from this classified vegetation provided by the low-threat and non-vegetated
nature of the proposed development, the maximum radiant heat received by the building and
infrastructure is 12.5 kW/m2, other than the power metering station. Both scenarios are considered
manageable through using the bushfire management measures proposed in the BMP (Linfire, 2020),
and fire suppression operations.
Scenario 3 addresses the bushfire risk associated with the potential ignition or intensification of
bushfire, due to onsite hazards. The main hazards identified are considered manageable through
using the bushfire management measures proposed in the BMP (Linfire, 2020) and in this BRMP,
which are considered to result in a relatively low risk of igniting a bushfire.
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5.0

Bushfire risk assessment

5.1

Risk context

Risk is being assessed to inform bushfire mitigation for the project area for the protection of life and
property within and adjacent to the site. The risk assessment adopts a broad area and supports a
tenure blind approach to ensure wider risk impacts and adjoining lands are captured to suitably
address potential risk.
5.2

Risk identification

Bushfire risk is identified in the potential bushfire scenarios outlined in Section 2.0, which indicate
the potential bushfire events that could impact life and property within the project area and adjacent
land. These scenarios are considered to cover the majority of bushfire events that could occur in
order to develop suitable mitigation and manage as much of the bushfire risk as possible.
5.3

Risk analysis and evaluation

Risk analysis and evaluation for each of the potential bushfire scenarios is provided in Table 5, which
specifies the likelihood and consequence of each scenario with and without management measures
to determine inherent and residual risks.
Due to the storage and handling of flammable materials within the project area, the potential
consequence of a bushfire entering the site would be greater than if flammable materials were not
present.
Linfire is of the view that following implementation of management measures, the risk of ignition will
not be reduced due to the ongoing level of staff and visitor occupancy and presence of off-site
bushfire prone vegetation and on-site flammable goods. Therefore, bushfire risk management
measures are likely to reduce the level of consequence resulting from the bushfire event, rather than
the likelihood of the event occurring. For example, an evacuation plan will reduce the potential
impacts on life; thus reducing the level of consequence received from the bushfire event, but the
likelihood of the event occurring will not be reduced.
5.4

Risk treatment

Risk treatment is discussed in Section 6.0, which outlines the management measures that will be
implemented.
As with all bushfire management work, protection of life and property is afforded the highest priority.
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Table 5: Bushfire risk assessment
Bushfire scenario

Scenario 1
Bushfire approaching the
project area from the northwest, north, north-east, east,
south-east and south
Scenario 2
Bushfire approaching the
project area from the northwest, west and south-west
Scenario 3
Fire originating within project
area
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Comments

Inherent Risk

Mitigation/management

Likelihood

Consequence

Risk

See
Section 4.1

Likely

Catastrophic

Extreme
(1B)

See
Section 4.2

Likely

Catastrophic

See
Section 4.3

Possible

Catastrophic

Residual Risk

Likelihood

Consequence

Risk

Implementation of
management measures
identified in Section 6.0

Likely

Minor

Medium
(4C)

Extreme
(1B)

Implementation of
management measures
identified in Section 6.0

Likely

Minor

Medium
(4C)

Very
High (2B)

Implementation of
management measures
identified in Section 6.0

Unlikely

Minor

Low (5C)
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6.0

Bushfire management measures

Implementation of the management measures provided in the following subsections prioritises
protection of life and property and will mitigate inherent bushfire risk within the project area.
Vegetation management

6.1

In order to ensure sufficient separation is maintained between proposed development and
unmanaged vegetation, the following vegetation modification and management is proposed to
prevent any unmanaged vegetation occurring within the proposed development:
•

An Asset Protection Zone (APZ) is to be established across the entire main facility and
outside the fence to the south as depicted in the BMP

•

A 9 m wide APZ is to be established around the power metering station,

The APZ are both to be established in accordance with Schedule 1 of the Guidelines, and are subject
to ongoing management to ensure compliance in perpetuity.
Fire safety and protection systems

6.2

The proposed facility will be provided with a variety of fire safety and protection systems, primarily
to address onsite fire risk, however this also has application for bushfire fighting purposes including
emergency management and evacuation.
6.2.1

Fire hydrant and hose reel system

The proposed onsite fire hydrant and hose reel system will provide hydrant and hose reel coverage
of the main facility, and access to a firefighting water supply within the project area, and will be
designed, installed and maintained in accordance with the National Construction Code and relevant
Australian Standards. In addition to these requirements, the following is also to be provided:
•

Fire hose reels are to be installed within the fence line, to enable full external perimeter
coverage of the Integrated Facilities building

The fire hydrant system is for use by trained personnel only, typically attending firefighters, however
fire hose reels may be used by trained staff, however fire intervention should only be conducted if it
is safe to do so.
6.2.2

Fire sprinkler system

Fire sprinkler systems are also proposed to the Electrolyser, Compression and Storage areas and
the Truck Loading bays. A risk assessment will determine the final sprinkler system design but there
are expected to be activated via heat and/or flame detection are expected to comply with relevant
Australian Standards and standard industry practice.
6.2.3

Fire Extinguishers

Fire extinguishers are to be located within the project area, in accordance with the National
Construction Code and AS 2444. Only personnel trained in the use of extinguishers should be
utilising this equipment and only if safe to do so.
6.2.4

Fire/gas detection and warning systems

The proposed facility will be provided with fire and gas detection systems, including flame detection,
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as required by the National Construction Code and standard industry practice. Gas detection is to
be risk assessed but will likely be installed in all locations where hydrogen gas will be expected
including the Electrolyser, Compression and Storage area and the truck loading area. An occupant
warning system, supplemented by other communication methods, will also be installed to enable
rapid notification to all occupants onsite to permit any emergency to be appropriately managed
including the issuing of evacuation advice. All detection and occupant warning systems will be
designed and installed in accordance with relevant Australian Standards.
6.3

Process control

As part of future design stages, a Quantitative Risk Assessment will be conducted by the Proponent
to ensure the final plant design incorporates all required mitigation measures to avoid damage to
personnel, plant and surrounding infrastructure.
The facility will be designed with instrumentation, process controls and interlocks to:

6.4

•

Ensure oxygen gas will be continuously vented during the production process, with the
vent designed for suitable dispersion to avoid creating a hazard

•

Vent hydrogen gas will only in the case of a process interruption and:

•

Prevent fire, explosion and loss of hydrogen

Electrical infrastructure

The proposed onsite electrical infrastructure consists of:
•

HV/LV switch room (within main facility)

•

Auxiliary transformer (within main facility)

•

Power metering station (outside main facility

Although the proposed electrical infrastructure is not a power generation facility, is could be capable
of igniting a bushfire if located in close proximity to unmanaged vegetation. The switch room and
transformer are located within the main facility fence line, with the onsite APZ ensuring they are at
least 20 m from surrounding grassland. All vegetation within the APZ is to be managed in a nonvegetated or low threat state. The power metering station will have, a 9 m wide APZ provides
separation from unmanaged grassland vegetation to the south, east and north-east. The proposed
separation ensures that any potential ignition sources from this electrical equipment, is unlikely to
ignite adjacent unmanaged grassland.
In the event of bushfire impacting the site, or where otherwise appropriate, power at the facility can
also be isolated and further reduce the potential for ignition sources. Discussion should be had with
the electricity provider about how best to respond to a bushfire emergency, with any required
management actions detailed in the facility emergency response plan which should include
notification of the provider if a bushfire is detected.
6.5

Building/Infrastructure Construction

BAL contour assessment over the project area indicates that proposed buildings and infrastructure
are partially affected by ratings of BAL–29 (power metering station only) and BAL-12.5 (main facility),
which is compliant with the Acceptable Solution A1.1 of the Guidelines.
Bushfire construction provisions of the National Construction Code require that buildings comply
with the AS 3959 construction requirements in accordance with the assessed BAL under AS 3959,
provided the building is a Class 1, 2 or 3 building, or a Class 10a building associated with a Class 1,
2 or 3 building.
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Given that the proposed buildings will not include Class 1, 2, 3 or 10a buildings (in accordance with
the National Construction Code), there is no statutory requirement for proposed building to meet the
construction requirements of AS 3959.
Notwithstanding, given the high-risk nature of the proposed use, Linfire recommends that
compliance with the AS 3959 construction requirements of BAL-12.5 are considered for
implementation where practical, as these are primarily related to ember protection.
Given the proposed use of the Integrated Facilities building as for onsite shelter in the unlikely event
this is required, this building is to comply with the AS 3959 construction requirements for BAL-12.5
rating.
6.6

Emergency Management and Evacuation

An emergency response plan, detailing the response procedures for both onsite and off-site
emergencies, is to be developed for the facility. This emergency response plan will address both
building/structure/process fires and bushfires.
Linfire understand that there is an emergency response plan for the existing windfarm, and given
the close proximity of the two facilities, any emergency response plan for the hydrogen plant, should
align with that for the windfarm to ensure a coordinated response.
In the event of an onsite or off-site emergency, trained staff will be able to manage the site muster
and account for all staff on site. It is expected that the procedures will also include the following for
fire emergencies:
•

the procedures detailing the activation of the site 'Fire Alarm' which triggers an onsite
response by all staff and visitors

•

in the event of any actual fire, '000' is called to immediately contact fire brigade and
advise of the situation

•

inform staff and visitors at the facility of the emergency using the appropriate site
communications

•

staff are to proceed to designated muster points upon hearing any fire alarm, or gas
alarm (if provided)

•

designated area wardens then account for staff mustered at the safe muster location.

The emergency response plan shall also include a plan for evacuation of the site. A bushfire
emergency is an example where the site 'evacuation plan' could be triggered. It should be noted
that muster points and evacuation procedures for an external hazard, such as bushfire, may differ
from those occurring from within the facility.
A series of bushfire emergency management measures have been outlined in the BMP and shall be
considered and incorporated into the facility emergency response plan to:

6.7

•

improve awareness and pre-emptive actions

•

actions to respond to alert triggers

•

off-site evacuation procedures

•

on-site shelter-in-place procedures

Personnel training

All personnel working at the project area are trained in safe working and emergency response
procedures. In addition, they receive training in first response firefighting, basic First Aid and other
credible emergency scenarios. This training equips individuals with the ability to respond and
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manage emergency incidents in accordance with the facility emergency management plan for the
site.
Training records for all staff kept, with debrief sessions held after all training exercises or incidents.
6.8

Bushfire suppression

The nearest Career Fire and Rescue Service Units are stationed at Geraldton and Joondalup,
however closer Volunteer Fire and Rescue units stationed at Jurien Bay and Dongara are expected
to provide an emergency response should a bushfire threaten lives or infrastructure within or
adjacent to the project area. Given the time for attending brigades to travel to the site, likely over 1
hour away, onsite personnel should not rely on suppression by firefighters to manage a bushfire
emergency.
Facility staff who are trained in using the facility’s fire suppression equipment are to manage spot
fires at the facility should they occur as a result of ember attack from a nearby bushfire (if early
evacuation not undertaken), or in the event of a fire originating on site.
6.9
6.9.1

Additional measures
Dangerous Goods

The proposed facility will contain dangerous goods, with the storage and use of these onsite
increases the risk of fire ignition at the proposed development.
The Proponent will be required to ensure there are strict controls on these potential ignition sources,
such as storage and handling controls in accordance with the Dangerous Goods legislation and
code, relevant Australian Standards and restrictions on hot works and electrical equipment within
any on-site hazardous areas.
6.9.2

Manifest

Dangerous goods sites must maintain a current manifest and a dangerous goods site plan, to allow
an appropriate response by DFES in the event of an emergency, such as a fire.
Information retained onsite should include the Emergency Plan, Dangerous Goods Manifest,
Register of Dangerous Goods and Hazardous Materials, Safety Data Sheets for bulk products kept
on site and dangerous goods site layout plan.
6.9.3

Ignition sources

Operators of dangerous goods sites are required to manage potential ignition sources, such as hot
works and electrical equipment, within any on-site hazardous areas.
This is managed by a Permit System, with linkage to declared 'Total Fire Bans’. During a Total Fire
Ban, hot works is deferred unless essential for plant operations. Documented additional fire safety
provisions are required during Total Fire Ban days.
6.9.4

Placard and marking

A placard, readily visual for DFES personnel and providing visual warnings of the hazards
associated with storage of flammable liquids, will be required at the proposed tank site in the
northeast in accordance with DMP Storage and handling of dangerous materials Code of Practice
(DMP 2010).
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Signage and notices will also be required in accordance with AS 1940-2004.
6.10 Document review
This BRMP will be reviewed and updated after five years following endorsement, or after major fire
events or changes to site conditions such as the type and amount of stored flammable goods.
6.11 Residual bushfire risk
Linfire expects that through implementation of the management measures outlined in this BRMP,
inherent bushfire risk to life and property within and surrounding the project area can be mitigated
to suitable levels.
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1.

Introduction
1.1

Background

ATCO is developing the Clean Energy Innovation Park (CEIP), a circa ten megawatt (MW)
hydrogen production facility planned to begin operation in 2022. The site is located at Lot 10850
(No. 1433) Garibaldi Willis Road, Warradarge within the Shire of Coorow. Hydrogen produced at
the CEIP will be distributed from the facility by truck.
The site location is shown in Figure 1.

Figure 1 Site location

1.2

Scope of work

This document provides a Traffic Impact Statement for the Development Application for the
construction of a Hydrogen Processing Plant. This Traffic Impact Statement is provided in
accordance with Western Australian Planning Commission (WAPC) Guidelines and includes the
following sections:
•

Proposed development

•

Vehicle access and parking

•

Provision for maintenance/service vehicles

•

Hours of operation

•

Daily traffic volume and vehicle types

•

Traffic management on frontage street

•

Pedestrian access

•

Site specific issues
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•

1.3

Safety issues

Disclaimer

This report has been prepared by GHD for ATCO Australia Pty Ltd and may only be used and relied on by
ATCO Australia Pty Ltd for the purpose agreed between GHD and the ATCO Australia Pty Ltd as set out in
this report.
GHD otherwise disclaims responsibility to any person other than ATCO Australia Pty Ltd arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those specifically
detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions encountered
and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation
to update this report to account for events or changes occurring subsequent to the date that the report was
prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions made by
GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.
GHD has prepared this report on the basis of information provided by ATCO Australia Pty Ltd and others
who provided information to GHD (including Government authorities)], which GHD has not independently
verified or checked beyond the agreed scope of work. GHD does not accept liability in connection with
such unverified information, including errors and omissions in the report which were caused by errors or
omissions in that information.
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2.

Proposed development
2.1

CEIP facility

The purpose of the CEIP facility is to produce and deliver compressed gaseous hydrogen to
market via road transport using green power. The process will be designed to achieve low cost
hydrogen production, high availability, and reliability in a safe manner.
The facility will produce green hydrogen from electrolysis and compress conditioned hydrogen
to 30 MPag for transport via road to market. The following units are included on site:
•

Large scale renewable energy offtake for the site

•

Water treatment (demineralised water production) package, which includes wastewater
treatment

•

Electrolyser package and gas conditioning. Oxygen is vented

•

Compressor package (staged compressor with inter-cooling)

•

Compressed hydrogen storage

•

Truck loading equipment, including metering skid (with flow meter to control loading)
and isolation skid

•

Utilities, including raw water import, cooling water treatment, cooling tower, instrument
air, nitrogen purge system, fire water systems.

The plant requires the ability to expand overall plant capacity for future requirements, such as
increased electrolyser capacity to up to 22 MW, increased site storage and provision of
additional process plant infrastructure (such as fuel cells and pipeline injection offtake facilities).
The plant will operate on a 24/7 basis with power supplied from a local wind power farm,
supplemented by green power from the grid as and if available / required.
The electrolyser unit starts up within a very short period, so that no additional considerations are
required for start-up.
The following principles apply:
•

Operations will be carried out from a centralised control room, with minimum staffing.

•

Instrument systems will generally be based upon proven electronic technology.

•

Digital electronics systems will employ standard hardware and software. Customisation
beyond the user level will be minimised.

The site layout is shown in Figure 2.
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Figure 2 Site layout

2.2

Vehicle access and parking

Access to the site is via Garibaldi Willis Road. The access is located approximately one
kilometre (km) north of Willmott Road. Figure 3 refers.

Figure 3 Location of site access
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The access with Garibaldi Willis Road should be designed to allow a truck (B-Double) to enter
with no conflict with a vehicle waiting to exit. Figure 4 refers.

Figure 4 Site access and swept paths
The access road from Garibaldi Road is unsealed and to be 8.2 metres (m) wide. This is wide
enough to allow two opposing trucks to pass.
Main Roads WA standard drawing for a crossover to accommodate B-Doubles is shown in
Figure 5.

Figure 5 Main Roads WA standard drawing (B-Double)

GHD | Report for ATCO Australia Pty Ltd - H2 FEED Lot 10850 (No 1433) Garibaldi Willis Road, Warradarge, 12538003
|8

2.2.1

Sight distance

Adequate clearing will be required at the Garibaldi Willis Road intersection to achieve sight
distance. Sight distance should be provided in accordance with Austroads Guide to Road
Design Part 4A (Figure 6).

Figure 6 Sight distance diagram
Assuming a design speed of 110 kilometres per hour (km/h) on Garibaldi Willis Road, a sight
distance of 5 m x 285 m is recommended.
Photos taken in the vicinity of the proposed access are shown in Figure 7 and Figure 8.

Figure 7 View to North vicinity of access
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Figure 8 View to south vicinity of access

2.2.2

Parking

Staff car parking provision on site will be 11 bays, sufficient to accommodate operations and
maintenance staff.

2.3

Provision for maintenance/service vehicles

Adequate provision is made on site for maintenance/service vehicles to access the site,
circulate and park.

2.4

Hours of operation and staff numbers

The plant will operate 24 hours a day and seven days a week. 1-3 staff will be located on site at
any one time.

2.5

Daily traffic volume and vehicle types

A review of Main Roads WA Traffic Map indicates no current traffic data is available for
Garibaldi Willis Road, however it is anticipated to be less than 500 vehicles per day (vpd).
Table 1 summarises the forecast traffic volumes generated by the facility including vehicle type.
Table 1 Traffic volume and vehicle type
Use

Vehicle type

Vehicles/day two way

Staff vehicles

Light vehicles

2-6

Services/maintenance

Light vehicles/single unit truck

2
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Use

Vehicle type

Vehicles/day two way

Product truck

B-Double

10

Total

14-18 vehicles per day

The forecast traffic volumes using the facility can be accommodated within the access road and
at its intersection with Garibaldi Willis Road. Traffic volumes on Garibaldi Willis Road are very
low and well within capacity. As a result, no adverse traffic impacts are anticipated due to the
proposed development.

2.6

Traffic management on frontage street

An inspection was undertaken of Garibaldi Wills Road (Carnabah Eneabba Road-Coorow
Greenhead Road) for another project in October 2020 and the following was identified:
•

There are several unsigned crests along Garibaldi Wills Road.

•

Loose material exists on the Garibaldi Wills Road surface at several locations, this
could be hazardous for traffic, particularly at night and in wet weather conditions.

•

There is a lack of guideposts along Garibaldi Wills Road and together with soft edges,
could be hazardous for traffic, particularly at night and in wet weather conditions.
Additional guideposts are required to guide traffic onto the formed surface.

•

There is some corrugation at the southern end of Garibaldi Willis Road.

•

There are several access points with poor sight distance along Garibaldi Willis Road
due to vegetation. Informal access points should be closed/rationalised and appropriate
sight distance achieved.

•

A 90 km/h speed limit sign is in place on Garibaldi Willis Road, however Main Roads
WA does not support speed signing of unsealed roads due to their varying condition,
i.e. wet, dry, dust, etc.

•

The northbound advanced intersection warning sign for Wilmott Road on Garibaldi
Willis Road does not have a name tag.

•

There are no intersection advanced warning signs with drop tags for the windfarm on
Garibaldi Willis Road.

•

Some rutting occurs on Garibaldi Willis Road approximately nine kilometres from the
northern end.

•

The intersections at either end of Garibaldi Willis Road have loose material on the
surface which could impact turning traffic and braking performance. A short section of
seal at either end would improve this.

•

Dust restricts visibility when following a vehicle or passing an approaching vehicle on
Garibaldi Willis Road.

•

Curve warning signs and chevron may be required on Garibaldi Willis Road
approaching Coorow Greenhead Road, as there is a potential misleading visual cue at
night due to view of Tootbardi Road ahead.

It is recommended that signage and guideposts are upgraded along Garibaldi Willis Road by
the Shire of Coorow/Main Roads WA.
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2.7

Pedestrian access

Pedestrian access within the site will be achieved by designated pedestrian routes.

2.8

Site specific issues

A swept path analysis has been undertaken for all movements in and around the site for a BDouble design vehicle. All movements can be accommodated. Figure 9 refers.

Figure 9 Swept path analysis

2.9

Safety issues

A review of Main Roads WA Crash Analysis Reporting System for Garibaldi Willis Road for the
last five years (January 2015-December 2019) indicates no reported crashes.
The reported crash history for Garibaldi Willis Road over the last five years does not indicate a
safety issue.

2.10

Restricted Access Vehicle access

A review of Main Roads WA Mapping Tool indicates that Garibaldi Willis Road has conditional
approval for Network 5 trucks. These are trucks 27.5 m - 36.5 m in length. Figure 10 refers.
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Figure 10 RAV Network 5
Main Roads WA conditional approval is shown below in Figure 11.

Figure 11 Main Roads WA Conditional approval for RAV Network 5 vehicles
It is apparent that the Shire of Coorow (the Shire) approval is required to operate during wet
conditions. In liaison with Main Roads WA, it was advised that the operator needs to contact the
Shire and seek their permission to travel in wet conditions. A driver must carry the letter of
approval from the Shire in the cab. Main Roads WA advised this is not usually an issue.
It is recommended therefore that seasonal approval is sought from the Shire of Coorow to
access Garibaldi Willis Road in wet conditions.

GHD | Report for ATCO Australia Pty Ltd - H2 FEED Lot 10850 (No 1433) Garibaldi Willis Road, Warradarge, 12538003
| 13

3.

Summary and conclusions
A review of the proposed development from a traffic and safety perspective indicates all traffic,
including truck movements, can be accommodated with no impacts to Garibaldi Willis Road or
its intersection with the site access.
Sight distance will need to be considered at the access to Garibaldi Willis Road to include
appropriate clearing.
The access with Garibaldi Willis Road should be designed to allow a truck to enter with no
conflict with a vehicle waiting to exit, as confirmed by a swept path analysis.
Whilst there is no reported crash history, the current safety/conditions in Garibaldi Willis Road
could be improved by the installation of signage for curves/crests and guideposts by the Shire of
Coorow/Main Roads WA.
It is recommended that seasonal approval is sought from the Shire of Coorow to access
Garibaldi Willis Road in wet conditions.
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Appendix D – Risk Assessment and Preliminary
Consequences Modelling

RISK ASSESSMENT COVER PAGE
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17-Jun-20

Project Number

12535306

Project Description:

CEIP Concept Study Hydrogen Project
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ATCO Gas

Risk Assessment Title /
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Risk Assessment Scope:
(Boundary of
assessment/Subject)
Risk Assessment type:

CEIP Hydrogen Project Risk Assessment
Assessment (and mitigation) of major project and technical risk

Project Risk Review

Other References:
Documents/Photographs:

Assumptions

The site has two days worth of storage of hydrogen tube trailers. Each tube is expected to store 250 kg of hydrogen. A total of 16 trucks a day will be travelling to site for
loading before unloading the hydrogen at another transfer point. The nominal pressure of the hydrogen is 30 MPa (300 bar). Oxygen byproduct will be produced that is
currently assumed to be vented. It can be compressed and exported as well, but this is not within the current scope. Water is obtained from a site bore and treated
before being processed in the electrolyser unit (PEM unit - polymer electrolyte membrane). Electrolysis will use small quantities of hazardous chemicals. Some
hazardous chemicals will also be used for water treament and for cooling water.
There is provision for an additional electrolyser and storage space. This should be provided with sufficient separation distance for on-site and off-site locations.
The plant will be highly automated, but is classed as a semi unmanned operation. There will be personnel for day to day operations and maintenance activities.
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CURRENT RISK RATING
(including effectiveness of current controls)

CONTROLS
Risk
No.

Category

1

Safety

Phase
Operation

Risk Issue
(events that might enhance, prevent,
accelerate or delay the achievement
of objectives)

Cause
(the source of risk)

Flammable gas storage at high pressures and
large quantities,
Corrosion,
Note: An H2 flame is difficult to see in the Escalation (e.g. bushfire),
open and can be considered colourless. Vibration over time causing structural integrity
loss of components,
Corrosion for swivels on flame arrestors (e.g.
insect infestation),
Hydrogen above 30 MPa can lead to selfignition,
Reverse JT effect when Hydrogen
depressurises leading to heating up leading to
erosion effect,

Loss of Containment (LOC) of H2
(processing, storage and handling)

Current Controls and
Impact / Consequence
Status
(the outcome of an event
(What is in place to prevent,
affecting objectives)
detect and manage risk?)
Fire and explosion multiple fatalities,
Production loss,
Equipment damage

Cut-off devices,
Equipment selection,
F&G detection

Effectiveness
Rating
(1-5)
4 - Poor

Consequence
Category
Health and Safety

RESIDUAL RISK RATING
(including implementation of proposed actions)

RISK TREATMENT / ACTIONS

Consequence
(maximum
reasonable
outcome)

Likelihood (of
the
consequence
occurring)

Rating

Proposed Treatment Strategies and Actions

Responsible

Consequence
(maximum
reasonable
outcome)

Likelihood
(of the
consequence
occurring)

Rating

4-Major

C-Unlikely

High

1. Undertake a discussion with DBP and the Wind Farm
operator to understand their strategies to mitigate risk from
bushfires.

TBA

4-Major

D-Remote

Intermediate

2. Review the Gexcon study regarding explosion risk
associated with a refuelling station with high pressure
storage vessels and integrate lessons learnt into system
design.
3. Ensure that appropriate intrinsically safe equipment is
used throughout the site based on hazardous area
classification studies.
4. Ensure that F&G detection considers the potential for
microfires taking into consideration the property of a
hydrogen flame.
5. Engage with local fire authorities and BOC to discuss and
understand the consequences associated with hydrogen
fires and its properties.
6. Equipment selection is to consider the properties of
hydrogen such as its ability to self ignite above certain
pressures and the reverse JT effect.
7. Design is to consider the utilisation of fully welded piping
where possible or the use of locked tight (e.g. Swagelok)
double feral fittings.

2

Safety

Operation

LOC of H2 during H2 tube trailer
loading/unloading at transfer points.
Base case: H2 is to be unloaded and
injected into a pipeline located from
Kwinana

3

Safety

Operation

LOC of O2 (reacting with LOC of H2)
Note: O2 is currently planned to be
vented, but can be compressed, stored
and transported. Compression, storage
and handling are not covered at this
stage.

Hydrogen tube trailer loading/unloading
activities,
flexible couplings and hoses (higher failure
frequencies),
Impact damage from whipping flexible hoses

Fire and explosion multiple fatalities,
Production loss,

Specialised flexible couplings
and hoses for hydrogen use,
Specialised trained tanker
drivers,
Hose whip checks,

4 - Poor

Health and Safety

4-Major

C-Unlikely

High

1. Verify a 2-man or 1-man loading operation for the tankers
and tube trailers. Ensure that there is a man down alarm inplace for the loading operation.

TBA

4-Major

D-Remote

Intermediate

Oxidising agent storage and processing at high
pressures and large quantities,
Inappropriate jointing (hydrocarbon greases and
lubricants),
Poor maintenance practices for O2 areas
(inadvertent introduction of hydrocarbons)

Fire and explosion multiple fatalities,
Production loss,
Equipment damage

Appropriate distance between
H2 and O2 vent pipe,
Material selection (for jointing
compounds e.g. grease and
lubricants),

4 - Poor

Health and Safety

4-Major

C-Unlikely

High

1. Assess the dispersion qualities of oxygen taking into
consideration that it is heavier than air.

TBA

4-Major

D-Remote

Intermediate

Separate HV/LV site entrances,
One-way route for HVs,
Dedicated loading areas,

3 - Fair

TBA

4-Major

D-Remote

Intermediate

TBA

4-Major

D-Remote

Intermediate

4

Safety

Operation

Vehicle impact on-site

Loading / unloading operations,
Loading hose failure,

Single fatality,
Equipment damage,
Production loss

5

Safety

Operation

Vehicle impact off-site

Transport route,
Human error,
Traffic (other industries)

Fire and explosion multiple fatalities,
Production loss

2. Ensure that the H2 and O2 vents are oriented away from
each other.

Health and Safety

4-Major

D-Remote

Intermediate

5 - Unsatisfactory Health and Safety

4-Major

D-Remote

Intermediate

1. Engage with the regulator to determine requirements
associated with transport (e.g. DG transport, etc.).
2. Determine additional works required for road
access/egress for the road tankers.

6

Technical

Investigation and Validation of new battery technology Design
Technology is not fully commercialised

Pushing existing battery technology due to low
power to storage ratio

Commercial risk,
Project delay

5 - Unsatisfactory Cost (to ATCO) /
Overrun

3-Severe

E-Hypothetical

Negligible

TBA

3-Severe

E-Hypothetical

Negligible

Incorrect specification and / or installation of
battery

Multiple fatalities,
Production loss,
Equipment damage

5 - Unsatisfactory Health and Safety

3-Severe

D-Remote

Low

TBA

3-Severe

D-Remote

Low

5 - Unsatisfactory Delay in delivery
from agreed date

3-Severe

C-Unlikely

Intermediate

TBA

3-Severe

C-Unlikely

Intermediate

TBA

3-Severe

D-Remote

Low

TBA

4-Major

E-Hypothetical

Low

Note: Current design only considers
batteries for UPS - not assessed further.

7

Safety

Operation

Potential battery explosion and fire from
UPS power supply battery
Note: Current design only considers
batteries for UPS - not assessed further.

8

Schedule

Setup
Vendor unable to deliver to required
Construction and performance specification
Commissioning

Contracting strategy - Low or no experienced of Project delay,
vendors,
Reputation impact
Relatively immature industry,
Global boom in H2 industry leading to long lead
times for equipment,
COVID19 pandemic impacts (i.e. border
restrictions, etc.),

9

Reputational

Investigation and Lack of familiarity of H2 industry and
Design
designs, leading to poor design basis

Evolving Australian and International design
standards,
Limited industry experience on H2 generation,
Immature industry

Government approval
delays,
Fire and explosion - multiple
fatalities,
Project delay,
High CAPEX due to
changes during project
design,
Failure to meet business
case of producing green H2
(reputation impact),
OPEX overruns

ATCO's familiarity and
experience with the gas
industry,
Governance structure and
project management set up for
information flow between ATCO
and contractor

3 - Fair

Quality of issued
deliverables

3-Severe

D-Remote

Low

10

Safety

Investigation and Inadequate separation distances on
Design
layout

Insufficient space on plant site,
Wind turbine distance restrictions,

Escalation leading to fire
and explosion multiple fatalities,
Production loss,
Equipment damage

Engineering processes for
design to meet legislative
requirements,
Appropriate consequence
modelling,
Snake deterrence at fence lines,

3 - Fair

Health and Safety

4-Major

D-Remote

Intermediate

1. Assess impacts to the supply chain due to COVID19.

1. Ensure that there are appropriate anti-theft and
vandalism systems in place as part of the design.
2. Separation applied in accordance with appropriate
Australian Standard and Dangerous Goods Regulations
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CURRENT RISK RATING
(including effectiveness of current controls)

CONTROLS
Risk
No.

Category

11

Environmental

12

13

14

Phase

Risk Issue
(events that might enhance, prevent,
accelerate or delay the achievement
of objectives)

Cause
(the source of risk)

Current Controls and
Impact / Consequence
Status
(the outcome of an event
(What is in place to prevent,
affecting objectives)
detect and manage risk?)
Geotechnical investigation,
Pre-construction investigation
works,
Existing site infrastructure,
Existing water bore field data to
be utilised,
Freehold land (exempt from
native title requirements)

Effectiveness
Rating
(1-5)
3 - Fair

Consequence
Category
Environment

Consequence
(maximum
reasonable
outcome)

Likelihood (of
the
consequence
occurring)

Rating

3-Severe

D-Remote

Low

RESIDUAL RISK RATING
(including implementation of proposed actions)

RISK TREATMENT / ACTIONS

Responsible

Consequence
(maximum
reasonable
outcome)

Likelihood
(of the
consequence
occurring)

Rating

1. Review the wind farm geotechnical investigation to
determine potential unforeseen site conditions at the
proposed plant site.

TBA

3-Severe

E-Hypothetical

Negligible

Proposed Treatment Strategies and Actions

Investigation and Unforeseen site conditions
Design

Soil contamination (e.g. lead, arsenic,
asbestos),
Endangered flora and fauna,
Native title

Site remediation costs,
Potential health issues
during construction

Technical

Investigation and Electrolyser technology evolving
Design

Step change in electrolyser technology (e.g.
significant CAPEX or efficiency (OPEX)
reductions)

Purchase of superseded
technology, leading to
increased financial cost

5 - Unsatisfactory Cost (to ATCO) /
Overrun

3-Severe

C-Unlikely

Intermediate

1. Monitor changes in hydrogen technologies over the
subsequent design phases prior to finalising procurement of
the electrolyser.

TBA

3-Severe

D-Remote

Low

Financial

Investigation and Stakeholder approvals
Design

Delay in approvals (government, ARENA
funding, power companies, etc.),
Clean energy finance corp approvals,

Project delay,
Reputation impact,
Financial impact

5 - Unsatisfactory Cost (to ATCO) /
Overrun

2-Minor

C-Unlikely

Low

1. Be cognisant of the obligations with ARENA and CEFCC.

TBA

2-Minor

D-Remote

Negligible

TBA

3-Severe

D-Remote

Low

TBA

3-Severe

E-Hypothetical

Negligible

TBA

3-Severe

D-Remote

Low

TBA

3-Severe

C-Unlikely

Intermediate

Financial

2. Develop a plan and schedule for the required approvals
taking into consideration the dependencies between some
of the approvals and stakeholders.

Site selection criteria (5
proposed sites),
CEIP Concept Definition Report
(includes site selection)
[12525306-MD-REP-001]

2 - Good

Cost (to ATCO) /
Overrun

3-Severe

D-Remote

Low

1. Project is to be staged to avoid securing long lead items
which may be irrelevant.

Investigation and Poor site selection
Negotiations to expand existing lease
Design
agreement to include hydrogen production
Note: Site selection relies on the business facility fail or unreasonable terms,
case

Project delay,
Reputation impact,
Project viability (does not
proceed)

Uncontrolled release of N2 being stored and
handled,
Inadequate storage and handling
Vertical vent stacks = susceptible to rainwater
and fauna ingress,
Horizontal vent stacks = impacts to hazardous
areas zones,
Gooseneck - Potential blockage

Single fatality (asphyxiation) DG regulations and
requirements

3 - Fair

Health and Safety

3-Severe

E-Hypothetical

Negligible

Production impact,
Financial impact

3 - Fair

Cost (to ATCO) /
Overrun

3-Severe

D-Remote

Low

Design standards still under development
internationally and in Australia.
e.g. transport pressures differ.

Cost impact,
Project schedule impact,
Reputation impact

5 - Unsatisfactory Cost (to ATCO) /
Overrun

3-Severe

C-Unlikely

Intermediate

3-Severe

E-Hypothetical

Negligible

1. Assess the trade-off and practicality between the
response delay to on-site faults and maintenance, and
making the site a semi unmanned site.

TBA

3-Severe

E-Hypothetical

Negligible

1. Gain a liability exemption associated with issues
associated with the CEIP plant obstructing wind flow from
the turbines.

TBA

2-Minor

D-Remote

Negligible

1. Determine during detailed design the mode of data
transfer and other associated issues.

TBA

4-Major

D-Remote

Intermediate

1. Verify the potential impacts of resonance from the wind
turbines onto the site facilities.

TBA

2-Minor

D-Remote

Negligible

TBA

3-Severe

B-Occasional

Intermediate

15

Safety

Operation

LOC of N2

16

Technical

Operation

Inappropriate vent stack design

17

Technical

Investigation and Over-design or under-design of
Design
equipment, leading to incorrect design
basis.

18

Operational

19

Operational

20

Operational

21

Technical

Operation

Site security
Semi unmanned remote site with regular visits
from trucks loading/unloading and maintenance
Note: Closest town is Jurien Bay, which is visits,
Constructed in an area which may attract tourist
far away.
traffic
Investigation and Interference from plant obstructing wind Site location in relation to the wind farm
Design
flow from turbines

Operation

Loss of data communications, impacts to Cable failure,
emergency response and operations
wireless packet loss,

Investigation and Resonance from wind turbines potentially Resonance from wind turbines
Design
affecting site facilities and equipment

Reputation impact,
Cost impact,
Equipment damage

Hazardous areas are not
significantly constrained due to
open nature of sites being
selected

CCTV,
Access controls (e.g. swipe
access),
Palisade fence

2. Ensure that the site selection report assesses the
advantages and disadvantages of each site.

2 - Good

Cost (to ATCO) /
Overrun

Production impact,
Cost impact,
Impact to the design leading
to project delay

5 - Unsatisfactory Cost (to ATCO) /
Overrun

2-Minor

D-Remote

Negligible

Unwanted operational
excursions not being
communicated to external
control,
production impact,
cost impact,

5 - Unsatisfactory Cost (to ATCO) /
Overrun

4-Major

D-Remote

Intermediate

Financial impact (equipment
damage),

5 - Unsatisfactory Cost (to ATCO) /
Overrun

2-Minor

D-Remote

Negligible

1. Undertake an option study for the vent stack design.

2. Flag any potential negotiations with the wind farm
operator.

22

Lifecycle

Investigation and Negative change in exchange rate,
Design
leading to additional costs

Exchange rate fluctuations,
Significant amount of equipment purchased
overseas,
Import duty costs
Limited market knowledge of H2 production,

23

Lifecycle

24

Lifecycle

Investigation and Increased insurance premium
Design
Investigation and Energy supply and hydrogen offtake term Primary off-taker locked in regulatory review
Design
significantly shorter than life expectancy period, unable to commit longer contract,
Significant loss in competitiveness to market
of asset

25

Lifecycle

Investigation and Poor stakeholder engagement
Design

Multiple stakeholders (more than other projects) Financial impact,
Reputation impact

26

Technical

Investigation and Potential pipeline and other expansion
Design
options

Various hurdles for future expansion options

Financial impact

Contract agreements with
overseas suppliers

Financial impact
Financial impact

Financial impact,
Reputation impact

Cost shield (from government
grants),
Low interest debt facilities,
High barriers to entry (standards
for alternative suppliers to enter
the market)

3 - Fair

Cost (to ATCO) /
Overrun

5 - Unsatisfactory Cost (to ATCO) /
Overrun
3 - Fair
Cost (to ATCO) /
Overrun

3-Severe

B-Occasional

Intermediate

2-Minor

B-Occasional

Low

3-Severe

C-Unlikely

Intermediate

5 - Unsatisfactory Cost (to ATCO) /
Overrun

2-Minor

B-Occasional

Low

5 - Unsatisfactory Cost (to ATCO) /
Overrun

3-Severe

D-Remote

Low
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1. Ensure engagement with insurer once commercial terms
are available.

TBA

2-Minor

C-Unlikely

Low

TBA

3-Severe

C-Unlikely

Intermediate

1. Develop a comprehensive list of stakeholders and a
communications strategy.

TBA

2-Minor

D-Remote

Negligible

1. Ensure that there is consideration of expandability in
base design.

TBA

3-Severe

D-Remote

Low

The following tables provide guidance for Project Managers when formulating project risk registers. The intent is to identify those risks within a specific project that are not “Business as usual” risks.
Consequence Descriptors (severity of event)
Descriptor

Business Impact

People

Environmental

More than 3 fatalities

Effects widespread; Viability of
threatened ecosystems or species Supply interruption of >100,000
consumer weeks
affected or permanent major
changes

Supply

Reputation

Financial (NPAT)

Irreversible loss of confidence from regulators,
>$8M
government or public in ATCO Gas Australia

Catastrophic

Threatens the survival of ATCO
Gas Australia

Major

Threatens the effective operation
of ATCO Gas for a substantial
Up to 3 fatalities; Several people Major offsite impact; Long term
period - including the ability to
with life threatening or permanently (2yrs or more), severe effects or
raise capital - or significantly
rectification difficult
disabling injuries
affects the operation of ATCO Gas
Australia in the future

Supply interruption of > 50,000
consumer weeks

High profile adverse attention/concerns from – Regulators;
>$4M to 8 M
– Government;
– State/National /international media; or
– Public

Severe

No Threat to the affective
Localised (<1 ha) with short term
operation of ATCO Gas Australia,
Injuries or illness requiring hospital
effects (<10yrs); rectification
but exposes ATCO Gas Australia;
treatment as an inpatient
moderate
to unacceptable cost
consequences

Supply interruption of (i) >2,000
consumer weeks; or (ii) impacting
>1000 consumers; or (iii)
prolonged interruption to critical
customers

Adverse attention/concerns from – Regulators;
– Government;
– State/National/international media; or
– Public

Minor

Minor attention/concerns from Supply interruption of (i) >20
– Regulators;
Effect localised (<0.1ha) and short
No material impact on ATCO Gas
consumer weeks; or (ii) impacting
Injuries or illness requiring first aid
– Government;
term (<1 year). Minimal
Australia; Issues are dealt with
≥100 consumers; or (iii) short-term
or medical treatment
– State/National/international media; or
rectification
internally
interruption to critical customers
– Public

Trivial

No material impact on ATCO Gas
Minimal impact on health and
Australia; Issues are dealt with
safety
routinely by operational areas

No effect or minor onsite effects
that are rectified rapidly with a
negligible, residual effect

Frequency
Descriptor
Frequent

Definition - Network Related
Risk
The event is expected to occur
once per year or more

Definition - Non-network
Related Risk
Expected to happen

Occasional

The event may occur occasionally Could occur in many
in the life of the asset
circumstances

Unlikely

The event is unlikely to occur
within the life of the asset, but it is May happen
possible

Remote

The event is not anticipated to
Not expected to occur but may
occur for the asset at this location happen sometime.

Hypothetical

The event is theoretically possible,
Very unlikely to occur May happen
but has never occurred on a
in extreme circumstances.
similar asset
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Supply interruption of (i) ≤ 20
consumers weeks; or (ii) impacting Minor concerns from isolated members of the
< 100 consumers, and no impact public.
to critical customers

>$2M to 4M

>$400K to $2M

$400K

Risk Level
Consequence
Likelihood

1-Trivial

2-Minor

3-Severe

4-Major

5-Catastrophic

A-Frequent
B-Occasional
C-Unlikely
D-Remote
E-Hypothetical

Low
Low
Negligible
Negligible
Negligible

Intermediate
Low
Low
Negligible
Negligible

High
Intermediate
Intermediate
Low
Negligible

Extreme
High
High
Intermediate
Low

Extreme
Extreme
High
High
Intermediate

Extreme

Modify the threat, frequency or consequence so that the risk is reduced to “Intermediate” or lower.
Reduce the risk immediately.
Management responsibility must be specified.

High

Modify the threat, frequency or consequence so that the risk is reduced to “Intermediate” or lower.
Management responsibility must be specified

Intermediate

Where a risk validation review of the threat, risk control measures and the risk evaluation process confirms the risk rank is “Intermediate”;
assess whether or not it is reasonably practicable to modify the threat, frequency or consequence to reduce the risk rank to “Low” or
“Negligible”.
Where the risk cannot be reduced to “Low” or “Negligible”, action shall be taken to:
a. Remove threats, reduce frequencies and/or reduce severity of consequences where reasonably practicable to do so; and
b. Demonstrate ALARP.
Management responsibility must be specified.

Low

Review threat risk management plan, monitor changes which could affect the risk ranking and reassess as required, but not exceeding the
next review interval.
Management responsibility must be specified.

Negligible

Review threat at the next review interval. Manage with routine procedures.

Risk Treatment Actions

Effectiveness Rating

Description

1 - Excellent

The control is effective in mitigating the risk.
Systems and processes exist to manage the control and management accountability is assigned and understood.
The systems and processes are well documented and understood by personnel.
Regular monitoring and review of the control takes place and indicates high compliance of the control with the performance requirements.

2 - Good

Systems and processes exist to manage the control and management accountability is assigned.
Some improvement opportunities have been identified but not yet actioned.
Formal documentation exists for key systems and processes in place to manage the control that is reasonably understood by personnel.
Some monitoring and review of the control takes place and indicates general compliance of the control with the performance requirements, but with some exceptions.

3 - Fair

Systems and processes exist which partially manage the control, but management accountability has not been formally assigned or is informal.
Some formal documentation exists and personnel have a basic understanding of the systems and processes in place to manage the control.
Some monitoring and review of the control takes place and indicates that although compliant with the performance requirements there are significant exceptions.

4 - Poor

The system and process for managing the control have been subject to major change or are in the process of being implemented and overall the effectiveness of the
control cannot be confirmed.
There is no management accountability assigned, either formal or informal.
Some informal documentation exists, however personnel are not aware or do not understand the systems or processes to manage the control.
There is little or no monitoring and review of the control.

5 - Unsatisfactory

No system or process exists to manage the control.
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1

Introduction

This memorandum summarises the results of the consequence modelling conducted for the CEIP Green
Hydrogen Concept Study.

2

Calculation Basis

2.1

Modelled Scenarios

The following scenarios were considered:


Case 1: Catastrophic rupture occurring in the Hydrogen Storage area, leading to explosion. Note that
the hydrogen is stored in manifolded tubes with each bank storing approximately 20 kg of hydrogen.
This scenario has been modelled based on rupture of one storage bank.



Case 2: Venting from the Electrolyser via the Electrolyser building vent, leading to a jet fire. In the
event of a shutodown of the electrolyser, hydrogen will be vented outside the building at a safe point.

Note that loss of containment of Hydrogen within the Electrolyser building has not been modelled as the
consequence modelling package has limitations for indoor releases. It is assumed that the building will
be provided with sufficient extraction to remove released H2 and prevent a build-up inside the building.
2.2

Exposure Limits

Table 1 and Table 2 list the overpressure and radiation limits which are from NSW Government Planning
Hazardous Industry Planning Advisory Papers (HIPAP).
Table 1

Overpressure Levels and Consequences

Overpressure

Overpressure consequence (according to HIPAP 6)

3.5 kPa

90% glass breakage. No fatality and very low probability of injury from
overpressure.

7 kPa

Damage to internal partitions and joinery, but can be repaired
Probability of injury is 10%. No fatality.

Overpressure

Overpressure consequence (according to HIPAP 6)

70 kPa

Threshold of lung damage. 100% chance of fatality for a person in a building or
in the open. Complete demolition of houses.

Table 2

Radiation Levels and Consequences

Radiation level

Radiation consequence (according to HIPAP 4)

4.7 kW/m2

Will cause pain in 15-20 seconds and injury after 30 seconds’ exposure (at
least second degree burns will occur)

12.6 kW/m2

Significant chance of fatality for extended exposure. High chance of injury
Causes the temperature of wood to rise to a point where it can be ignited by a
naked flame after long exposure
Thin steel with insulation on the side away from the fire may reach a thermal
stress level high enough to cause structural failure
Cellulosic material will pilot ignite within one minute’s exposure

35 kW/m2

Significant chance of fatality for people exposed instantaneously.
2.3

Phast Model Inputs

Table 3 summarises the inputs for the Phast model.
Table 3

Phast inputs
Units

Case 1

Case 2

Rupture of 1 H2 storage bank

Venting from Electrolyser

20

80

3000

150

20 (0.9 m3)

n/a

Scenario

-

Temperature

°C

Pressure

kPag

Inventory

kg

Flowrate

kg/h

n/a

194

Jet velocity

m/s

n/a

12.5

Elevation

m

1

5

The Electrolyser vent is assumed to be 5 m tall.

2

2.4

Weather Profiles

Two generic wind speeds (min and max) were considered and ambient conditions based on data from
the Bureau of Meteorology for Jurien Bay (Site no. 009131) was used to form the 2 weather profiles in
Table 4. The average annual temperature used was 19°C and the lowest annual mean relative humidity
of 56% was adopted. Note that lower humidity leads to more conservative radiation results.
Table 4

Weather Profiles

Wind Speed
(m/s)

Pasquil Stability

Notes

1 m/s

F – Stable

Represents calm night time conditions with average ambient
conditions. Lower wind speeds give maximum vertical distance
for radiation and dispersion.

12 m/s

D – Neutral

Selected 12 m/s wind speed to represent a high wind case with
average conditions. Higher wind speeds give maximum
horizontal distance for radiation and dispersion.

Note 1: Solar radiation heat flux was conservatively set to a value of 1.04 kW/m2, source: API 521
section 5.7.2.3.1 states that “the intensity of solar radiation is in the range of generally 0.79 kW/m2 to
1.04 kW/m2”. Solar radiation is included in the radiation calculations.
Note 2: Detailed meteorological analysis should be conducted to produce a set of weather profiles that
are representative of the site conditions during later stages of the project. The generic wind speeds used
in this study are considered to be adequate for the purpose of determining worst case consequence
distances.

3

Results

The two loss of containment scenarios were modelled in Phast v8.22. The model outputs are included in
the attachment and a summary of the results are shown in Table 5 and Table 6 below.
Table 5

Case 1 – Explosion Overpressure Results

Overpressure

Distance from Source

3.5 kPa

103 m

7 kPa

60 m

70 kPa

34 m

The results indicate that catastrophic rupture of one H2 storage bank could result in a fatality zone of
approximately 34 m. Given that the H2 storage banks are stored in close proximity to one another,
additional protections such as blast walls may be required between banks.

3

Table 6

Case 2 – Jet Fire Radiation Results

Radiation

Maximum Downwind distance

Maximum Vertical Distance from grade

4.7 kW/m2

9.4 m @ 6.7 m above grade

17.5 m (12.5 m above vent tip)

12.6 kW/m2

7.3 m @ 6.7 m above grade

15.3 m (10.3 m above vent tip)

35 kW/m2

6.2 m @ 6.4 m above grade

8.1 m (3.1 m above vent tip)

The radiation results indicate that if the H2 released from the electrolyser during venting ignites, the
fatality zone is approximately 6.2 m around the vent. It is common practice to use the 4.7 kW/m2 radiation
level as the exclusion zone around the vent.

Regards

Kelly Chu
Senior Process Engineer

4

Attachment A – Phast outputs

5

6

Case 1: Catastrophic Rupture of 1 Hydrogen Storage Bank

Case 2: Jet Fire From Electrolyser Venting

Appendix E – Hydrogen Storage and Transportation
Technical Specifications

SUSTAINABLE
GAS PRODUCTION
& MOVEMENT SPECIALISTS

PRODUCTION

INTEGRATION

TRANSPORT

STORAGE

Truck Axle Group Loadings with Hexagon X-store Containers
Notes for following pages:
• Slides show group axle loads in kg.
• Weights due to trailers and prime mover are shown, based on mass
estimates from Volvo, Maxitrans and hybrid Hexagon X-store quotes and
data.
• “Group Totals” give the calculated axle group total weights.
• “Regulation” shows the maximum axle loads allowed in Victoria for General
Access vehicles and normal B Doubles

• “HML” shows the maximum axle loads allowed for Higher Mass Limits
operation on HML approved routes.

PRODUCTION
PRODUCTION

INTEGRATION
INTEGRATION

TRANSPORT
TRANSPORT

STORAGE
STORAGE

2 x 20 Foot Hybrid Hexagon X-store as B Double Fully Loaded

PRODUCTION
PRODUCTION

INTEGRATION
INTEGRATION

TRANSPORT
TRANSPORT

STORAGE
STORAGE

2 x 20 Foot Full Carbon Hexagon X-store as B Double Fully Loaded

PRODUCTION
PRODUCTION

INTEGRATION
INTEGRATION

TRANSPORT
TRANSPORT

STORAGE
STORAGE

2 x 20 Foot Hi Cube Hexagon X-store as B Double Fully Loaded

PRODUCTION
PRODUCTION

INTEGRATION
INTEGRATION

TRANSPORT
TRANSPORT

STORAGE
STORAGE

X-STORE® GAS CONTAINER MODULES, VERSION ADR V2
FULL CARBON DESIGN, 300 BAR, H 2

2

X-STORE 10 ft
Approval
Hydraulic capacity, approx.
1)
Nominal transport capacity H2 (15 °C)
Container (length x width x height)
Net weight container, approx. 2)
Gas weight H2 (D=0.084 kg/m3) 1)
1) 2)
Total container weight + H2
Quantity cylinders, 350 l
Minimum residual pressure (15 °C)
Operating pressure (15 °C)
Burst pressure, min.
Cylinder operating temperature min./max.
Cylinder type
Cylinder marking
Cylinder design
Cylinder liner material
Service lifetime
Inspection standard

Cylinders
System
Container
Corner castings
l
3

m
mm
kg
kg
kg
pcs
MPa (bar)
MPa (bar)
MPa (bar)
°C

8,400
2,100
3,048 x 2,438 x 2,743
4,695
175
4,870
24

X-STORE 20 ft

X-STORE 30 ft

X-STORE 40 ft

According to ISO 11119-3 / EN 12245
ADR approved and leak tested according to DIN EN 1779
According to ISO 668 including CSC approval
According to ISO 668
18,900
29,400
39,900
4,720
7,345
9,965
6,058 x 2,438 x 2,743
9,087 x 2,438 x 2,743
12,192 x 2,438 x 2,743
9,700
14,610
19,365
395
615
835
10,095
15,225
20,200
54
84
114
1 (10)
30 (300)
90 (900)
-40 / +65
Type 4
TC_500_5
Full carbon
High density polyethylene (HDPE)
Unlimited
ISO 11623

X-STORE 45 ft

According to CSC
45,150
11,280
13,176 x 2,438 x 2,743
21,800
950
22,750
129

1) The filling process underlies the complex physical laws of fluid mechanics. The actual filling volume depends on several factors: chemical composition of gas, ambient temperature, filling speed and inlet temperature which in turn, depend on the
equipment of the compressor station (compressors, chillers, piping, valves and fittings). Therefore an exact statement about the real filling volume cannot be given. Typically filling efficiencies of 75-95% are reached.
2) +1 % tolerance due to manufacturing reasons

Metric unit system

CONTACT US:
300 BAR
H2

Hexagon xperion GmbH
Otto-Hahn-Straße 5
34123 Kassel, Germany
Phone +49!561!58549 0
contact@hexagonxperion.com
www.hexagonxperion.com
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