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DECISION NOTICE - APPROVAL

Given under Section 282 of the Planning Act 2016 for a Decision Notice (Approval) under Section 63(2) of
the Planning Act 2016

Approval Number: 030&035.2024.836.001
File References: A12651, LG7.6.1 and LG7.9.1 DMB:ALO
Council Contact: Dominic Bradley
PLANNING OFFICER DEVELOPMENT ASSESSMENT
Officer's Contact Details: Ph: (07) 4679 4331
Email:  dominic.bradley@wdrc.gld.gov.au
Date of Decision Notice: 5 March 2025
Applicant's Name: Queensland BESS Pty Ltd
Applicant's Postal Address: C/- GHD Pty Ltd
GPO Box 668
Brisbane Qld 4001
Applicant's Email Address: Laura Shobbrook
Applicant's Reference No: 12646897

Dear Madam

RE: DEVELOPMENT APPLICATION FOR MATERIAL CHANGE OF USE TO ESTABLISH A MAJOR
ELECTRICITY INFRASTRUCTURE (BATTERY ENERGY STORAGE SYSTEM) AND
RECONFIGURING A LOT (ACCESS EASEMENT TO A FORMED ROAD) ON LAND DESCRIBED
AS LOT 1 ON RP117442 AND LOT 32 ON SP232241 AND SITUATED AT 16 MILE HALL ROAD
AND 106 FREES ROAD HOPELAND

| advise that on 26 February 2025, it was decided to issue a Development Permit for the above Development
Application. This application was approved in full with conditions (refer to the conditions attached).

1. Further Permit

The following Permit is required to be obtained before the development can be carried out:

" Development Permit for Operational Work
" Development Permit for Building Work; and
" Compliance Permit for Plumbing Work.
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2. Approved Plans and Documents

The following Approved Plans and Documents for this development approval are attached:

MATERIAL CHANGE OF USE

Plan No./ Document Reference Title and Details Dated
12646897-GHD-00-00-DRG-CV- Locality Plan - General Arrangement and Road | 18.11.24
0001, Rev PO3 Typical Section, prepared by GHD
12646897-GHD-00-00-DRG-EL- 275/33kV Substation and BESS Overall Site GA, | 10.10.24
0001, Rev P02 prepared by GHD
12646897-Rep_AGL Queensland Preliminary Stormwater Management Plan, | 12.12.24
Battery SWMP, Rev 1 prepared by GHD
12646897-Rep_AGL Queensland Queensland Battery Hazard and Risk Report, | 16/12/24
Battery Hazard and Risk prepared by GHD
Report_Rev 1
7-36-12_RP_BMP_Queensland Bushfire Hazard Assessment and Management | 5/12/2024
BESS 1 v2.1 Plan, prepared by Ecosystems Management

RECONFIGURING A LOT
Plan No., Revision Title and Details Dated
Plan of Easement A in Lot 32 on SP232241, prepared by e
Sheet 1 of 2 Collett Survey Holdings Pty Ltd 8-11-2024
12646897-GHD-00-00- Locality Plan - General Arrangement and Road Typical 18.11.24
DRG-CV-0001, Rev PO3 | Section, prepared by GHD T

This development approval will lapse at the end of the period set out in Section 85 of the Planning Act

This approval lapses if the first change of use does not happen within six (6) years of the

This approval lapses if the plan for the reconfiguration is not given to Council within four (4)

3. Currency Period for the Approval (Section 85)
2016:
" For Material Change of Use -
date of this Notice.
L] For Reconfiguring a Lot -
years of the date of this Notice.
4. Appeal Rights

The rights of an applicant to appeal to a tribunal or the Planning and Environment Court against a
decision about a development application are set out in Chapter 6, Part 1 of the Planning Act 2016.
For particular applications, there may also be a right to make an application for a declaration by a
tribunal (refer Chapter 6, Part 2 of the Planning Act 2016).

The Appeal Rights are attached to this Decision Notice.

Should you have any queries in regard to this matter, please contact Council's Planning Officer Development
Assessment, Dominic Bradley via email dominic.bradley@wdrc.qgld.gov.au or telephone (07) 4679 4331.

Yours faithfully

Dochigned by:

BDB249D129D74C2...
Bridget Moodley
PRINCIPAL PLANNER

Encls
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MATERIAL CHANGE OF USE

SCHEDULE OF CONDITIONS

APPROVED PLANS AND DOCUMENTS
1. The development shall be carried out generally in accordance with the Approved Plans and
Documents listed below, subject to and modified by the conditions of this approval:
Plan No./ Document Reference Title and Details Dated
12646897-GHD-00-00-DRG-CV- Locality Plan - General Arrangement and Road | 18.11.24
0001, Rev PO3 Typical Section, prepared by GHD
12646897-GHD-00-00-DRG-EL- 275/33kV Substation and BESS Overall Site GA, | 10.10.24
0001, Rev P02 prepared by GHD
12646897-Rep_AGL Queensland Preliminary Stormwater Management Plan, | 12.12.24
Battery SWMP, Rev 1 prepared by GHD
12646897-Rep_AGL Queensland Queensland Battery Hazard and Risk Report, | 16/12/24
Battery Hazard and Risk prepared by GHD
Report_Rev 1
7-36-12 RP_BMP_Queensland Bushfire Hazard Assessment and Management | 5/12/2024
BESS 1_v2.1 Plan, prepared by Ecosystems Management
2. Where there is any conflict between the conditions of this development approval and the details shown
on the Approved Plans and Documents, the conditions of this development approval must prevail.
3. The Approved Plans are to be amended in accordance with the conditions of this approval and as
outlined below:
3.1 Provide details of all proposed buildings and structures to be retained on-site for the life of the
project. Building Floor Plans and Elevations must also be provided.
Note: Infrastructure charges will be levied for the gross floor area of all administration and control
buildings including storage sheds and site offices. Once detailed plans are provided, an
Infrastructure Charges Notice will be issued by Council.
3.2 Update the Site Plan to illustrate the location of all proposed buildings and structures on the
property.
4, The following further Development Permits must be obtained prior to commencement of any work

associated with the process:

4.1 Building Works
4.2 Operational Work
4.3 Plumbing Works

APPROVED DEVELOPMENT

5. The approved development is a Material Change of Use for Major Electricity Infrastructure (Battery
Energy Storage System) as illustrated by the Approved Plans and Documents.

TERM OF APPROVAL

6. The use of the land for the purpose of Major Electricity Infrastructure (Battery Energy Storage System)
is approved for a period of thirty (30) years only, from commencement of the use.

COMPLIANCE, TIMING AND COSTS

7. All conditions of the approval shall be complied with prior to commencement of the use and whilst the
use continues, unless otherwise noted within these conditions.

8. All costs associated with compliance with these conditions shall be the responsibility of the developer
unless otherwise noted.
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MAINTENANCE

9. The development (including parking, driveways and other external spaces) shall be maintained in
accordance with the Approved Plans and Documents, subject to and modified by any conditions of
this approval.

FEES AND CHARGES

10. All fees, rates, interest and other charges levied on the property, shall be paid in full, in accordance
with the rate at the time of payment.

LANDSCAPING — MISCELLANEOUS

11. The land owner must ensure compliance with the requirements of the Land Protection (Pest and Stock
Route Management) Act 2002 and any subsequent legislation.

12. Apart from declared weeds and pests, trees, shrubs and landscaped areas currently existing on the
subject land must be retained where possible, and action taken to minimise disturbance during
construction work.

13. Landscaped areas must be maintained and the site must remain in a clean and tidy state at all times.
REHABILITATION AND EXIT PLAN
14. One (1) year prior to decommissioning, the Operator must submit to Council for endorsement, a

Rehabilitation and Exit Plan prepared by a suitably qualified person that, at a minimum:

14.1  demonstrates that the site will be restored to a standard capable of the level of productivity
that was available prior to the Material Change of Use upon decommissioning of the Battery
Energy Storage System;

14.2  identifies possible land use (eg grazing, cropping) following cessation of the approved use;
14.3  clearly establishes the objectives of the Plan;
14.4  adopted performance criteria for rehabilitation efforts;

14.5 includes an Action Plan, with timing for remedial work such as structure removal, removal of
imported materials such as gravel, any soil erosion, drainage, and vegetation cover work,
along with weed and pest animal control activities required to meet the adopted rehabilitation
performance criteria; and

14.6  outlines a program for monitoring rehabilitation success using appropriate indicators.

15. Post-operational rehabilitation of the site is to be carried out generally in accordance with the strategies
identified in the Approved Rehabilitation and Exit Plan.

16. Rehabilitation work must commence immediately upon cessation of the approved use and be carried
out in accordance with the endorsed Rehabilitation and Exit Plan for the length of time included in the
Action Plan.

ACOUSTIC AMENITY - NOISE LIMITS

17. Noise from activity associated with the use of the site must not exceed the Acoustic Quality Objectives
listed in the Environmental Protection (Noise) Policy 2019 when measured at any sensitive place or
commercial place.

ACOUSTIC AMENITY - MECHANICAL PLANT

18. All regulated devices as defined by the Environmental Protection Act 1994 must be installed, operated

and maintained to comply with the noise limits as specified within the Environmental Protection Act
1994.

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



AIR QUALITY AND AMENITY - AIR RELEASE LIMITS

19. Odours or airborne contaminants which are noxious or offensive to public amenity or safety, likely to
cause environmental harm or environmental nuisance, or exceed the Air Quality Objectives listed in
the Environmental Protection Policy (Air) 2019 as measured at any sensitive place or commercial
place, must not be released into the atmosphere.

OUTDOOR LIGHTING IMPACT MITIGATION

20. Outdoor lighting associated with the use must be designed, sited, installed and tested to comply with
Tables 2.1 and 2.2 of Australian Standard 4282-1997 Control of the Obtrusive Effects of Outdoor
Lighting Using a Control Level of 1.

VISUAL AND GENERAL AMENITY

21. Any graffiti on the buildings or structures must be immediately removed.
22. The buildings and the site must be maintained in a clean and tidy manner at all times.
23. The external finishes of the buildings on-site shall comprise neutral, low reflective colours consistent

with the surrounding environment.

FENCING
24. Fencing shall be erected as indicated on the Approved Plans.
25. Fencing installed around the boundary of the development footprint must be maintained in a good

state of repair.
WASTE MANAGEMENT

26. All waste generated from construction of the development must be effectively controlled on-site before
disposal. All waste must be disposed of in accordance with the Environmental Protection (Waste
Management) Regulation 2000.

27. All waste generated on-site must be managed in accordance with the waste management hierarchy
as detailed in the Waste Reduction and Recycling Act 2011.

OPERATING HOURS - DURING CONSTRUCTION

28. Construction work shall occur only between the hours of 6:00am and 6:00pm Monday to Sunday.

FIRE HAZARD AND RISK MANAGEMENT

29. The developer and Operator of the development are to implement the strategies and
recommendations as outlined in the Approved Queensland Battery Hazard and Risk Report prepared
by GHD for the construction and operation of the development.

30. The developer and Operator of the development are to implement the bushfire strategies and
recommendations outlined in the Approved Bushfire Assessment and Management Plan, prepared by
Ecosystems Management for the construction and operation of the development.

FIRE FIGHTING REQUIREMENTS

31. Fire fighting equipment and materials for electrical and electronic equipment fires must be installed at
appropriate locations.

32. The applicant shall maintain a perimeter fire break around the development footprint of the approved
development.

33. Ensure the Emergency Access to the development remains unobstructed for emergency vehicles at
all times.
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ENGINEERING WORKS

34.

35.

36.

37.

Submit to Council, an Operational Work application for all work that will become Council infrastructure,
and for earthworks.

Complete all works approved and works required by conditions of this development approval and/or
any related approvals at no cost to Council, prior to commencement of the approved use, unless stated
otherwise.

Undertake Engineering designs and construction in accordance with Council's Planning Scheme,
Development Manual and Standard Drawings, and relevant Australian Standards.

Be responsible for the full cost of any alterations necessary, to easements and/or other public utility
installations in connection with the development.

LOCATION, PROTECTION AND REPAIR OF DAMAGE TO COUNCIL AND PUBLIC UTILITY SERVICES
INFRASTRUCTURE AND ASSETS

38.

39.

STORM

40.

41.

42.

43.

44,

Be responsible for the location and protection of any Council and public utility services infrastructure
and assets that may be impacted during construction of the development.

Repair all damage incurred to Council and public utility services infrastructure and assets, as a result
of the proposed development immediately should hazards exist for public health and safety or
vehicular safety. Otherwise, repair all damage immediately upon completion of work associated with
the development.

WATER MANAGEMENT

Provide stormwater management generally in accordance with the Approved Preliminary
Stormwater Management Report, prepared by GHD dated 12 December 2024.

Discharge any surface water collected from the proposed battery storage development in a
northerly direction, to maintain the behaviour of the existing overland flow paths.

Ensure that adjoining properties and roadways are protected from ponding due to any site
works undertaken.

Do not construct any temporary laydown or storage areas such that these areas would obstruct any
major stormwater flow paths.

Divert upstream clean stormwater run-off around the temporary laydown and storage areas.

WATER SUPPLY

45,

Provide a potable water supply for the use of staff and visitors.

ON-SITE WASTEWATER DISPOSAL

46.

47.

Prior to commencement of Stage 1, connect the staff amenities to an on-site wastewater disposal
system, in accordance with AS1547 Onsite Domestic Wastewater Management and the Queensland
Plumbing and Wastewater Code.

Obtain a Development Permit for Plumbing Work for the on-site sewerage treatment system.

PARKING AND ACCESS - GENERAL

48.

49.
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Design and construct a vehicle turnout to 16 Mile Hall Road from Lot 32 on SP232241 as shown on
the Approved Plans generally in accordance with Council's Standard Drawing No. R-004, between the
property boundary and the edge of the 16 Mile Hall Road road pavement. Ensure that crossover
splays are designed to accommodate left only turning movements of a B-double vehicle.

Design and construct an emergency access vehicle turnout to Lot 1 on RP117442 as shown on the
Approved Plans generally in accordance with Council's Standard Drawing No. R-004.

1/03/2025



50.

51.

52.

Provide adequate on-site parking for all vehicles including staff, deliveries and visitors. All vehicle
parking shall be internal to the development.

Provide signage that indicates the locations of parking and flow of traffic through the site.

Ensure loading and unloading operations are conducted wholly within the site.

TRANSPORT ROUTE AND VEHICLE ACCESS

53.

The approved transport route to/from the site shall be from the nominated access point to the site
along 16 Mile Hall Road directly to Kogan-Condamine Road and vice versa. The transport route shall
be upgraded per the Road Upgrades requirements below.

ROAD UPGRADES

54.

Prior to commencement of construction of the BESS, construct 16 Mile Hall Road, from Kogan-
Condamine Road to the site access, to provide an all-weather 7 metre wide gravelled pavement on
an 8 metre formation (Rural Access 2) for a Rural Access Non-bitumen Road, with a minimum gravel
depth of 125mm, generally in accordance with Council's Standard Drawing R-002, Rev F.

Comment: There are currently multiple developments occurring that require the use of the 16 Mile Hall Road

55.

56.

57.

58.

59.

60.

61.

62.

transport route. It is recommended that the applicant communicate with the other nearby
developments in relation to maintaining a suitable road standard at all times.

Prior to commencement of construction, a road geometry design in accordance with Austroads’ and
the Department of Transport and Main Roads’ Road Planning and Design Manual is to be submitted
to Council for endorsement, to ensure the safety of traffic expected on 16 Mile Hall Road, and certified
by a suitably qualified Registered Professional Engineer Queensland (RPEQ).

During the construction phase, sufficient signage shall be installed and maintained, advising road
users of the increased traffic (both light and heavy vehicles).

Provide a roadworks maintenance bond/bank guarantee of $200,000.00 to Western Downs Regional
Council to be used by Western Downs Regional Council for any road maintenance, upgrade or road
damage repair required as a result of traffic generated by the development on 16 Mile Hall Road.

If, during and upon completion of the construction phase of the BESS Facility, another development
is proposed or approved that requires heavy vehicle usage of 16 Mile Hall Road between the Kogan-
Condamine Road intersection and the furthest access point to the Battery Storage Facility, discussions
are to be conducted with the third party regarding road maintenance repairs.

Upon completion of construction of the Battery Storage Facility or for any period where construction
between stages is paused for more than three calendar months, the approved transport route shall be
left in the condition as required by Condition 54, unless otherwise agreed by Council's Planning and
Environment Manager or an authorised delegate.

The applicant is responsible for the carrying out of, and cost of maintenance, including dust
suppression of unsealed sections of approved transport routes for the duration of the construction
phase of the Battery Storage Facility.

In the event that road maintenance work is not carried out in a timely manner, Council reserves the
right to use part or all of the bond money to carry out the necessary maintenance work.

All road maintenance work must be conducted with prior approval from Council.

ELECTRICITY

63.

Connect the development to electricity services.

EARTHWORKS - GENERAL

64.
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Undertake any earthworks in accordance with the provisions of AS3798 Guidelines on Earthworks for
Commercial and Residential Developments.
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EROSION AND SEDIMENT CONTROL - GENERAL

65. Ensure that all reasonable action is taken to prevent sediment or sediment laden water from being
transported to adjoining properties, roads and/or stormwater drainage systems.

ENVIRONMENTAL HEALTH
66. Undertake operations and construction work associated with this development to the requirements of

Council, including the following:

66.1  do not cause nuisance to adjoining residents by the way of smoke, dust, stormwater discharge
or siltation of drains, at any time, including non-working hours; and

66.2 remove immediately, any material spilled or carried onto existing roads to avoid dust nuisance
and to ensure traffic safety.

Timing: During the construction and on-maintenance period and the establishment period of the landscaping
or areas disturbed during construction.

RECONFIGURING A LOT

APPROVED PLANS

1. The development shall be carried out generally in accordance with the Approved Plan listed below,
subject to and modified by the conditions of this approval:
Plan No., Revision Title and Details Dated
Plan of Easement A in Lot 32 on SP232241, prepared by e
Sheet 1 of 2 Collett Survey Holdings Pty Ltd 8-11-2024
12646897-GHD-00-00- Locality Plan - General Arrangement and Road Typical 18.11.24
DRG-CV-0001, Rev PO3 | Section, prepared by GHD T
2. Where there is any conflict between the conditions of this development approval and the details shown
on the Approved Plans, the conditions of this development approval must prevail.
APPROVED DEVELOPMENT
3. The approved development is Reconfiguring a Lot (Access Easement to a Formed Road) as shown
on the Approved Plans.
COMPLIANCE, TIMING AND COSTS
4. All conditions of the approval shall be complied with before Council's endorsement of the Plan of
Survey (Form 18B), unless otherwise noted within these conditions.
5. All costs associated with compliance with these conditions shall be the responsibility of the developer
unless otherwise noted.
6. The Plan of Survey (Form 18B) shall not be executed until a letter of compliance is received
demonstrating the development's compliance with all conditions of this approval.
MAINTENANCE
7. The development shall be maintained in accordance with the Approved Plans, subject to and modified
by any conditions of this approval.
LOT NUMBERING
8. The numbering of all approved lots shall remain as indicated on the Approved Plans (unless otherwise
amended/approved by Council).
FEES AND CHARGES
9. All fees, rates, interest and other charges levied on the property, shall be paid in full, in accordance

with the rate at the time of payment.
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ENGINEERING WORKS

10. Complete all works approved and works required by conditions of this development approval and/or
any related approvals at no cost to Council, prior to Council's endorsement of the Survey Plan (Form
18B) unless stated otherwise.

11. Undertake Engineering designs and construction in accordance with Council's Planning Scheme,
Development Manual and Standard Drawings, relevant Australian Standards, Codes of Practice, and
relevant design manuals.

12. Be responsible for any alteration necessary, to easements and/or other public utility installations
resulting from the development or from road and drainage works required in connection with the
development.

LOCATION, PROTECTION AND REPAIR OF DAMAGE TO COUNCIL AND PUBLIC UTILITY SERVICES
INFRASTRUCTURE AND ASSETS

13. Be responsible for the location and protection of any Council and public utility services infrastructure
and assets that may be impacted during construction of the development.

14, Repair all damage incurred to Council and public utility services infrastructure and assets, as a result
of the proposed development immediately should hazards exist for public health and safety or
vehicular safety. Otherwise, repair all damage immediately upon completion of works associated with
the development.

STORMWATER MANAGEMENT

15. Provide overland flow paths that do not adversely alter the characteristics of existing overland flows
on other properties or that create an increase in flood damage on other properties.

16. Discharge all minor storm flows that fall or pass onto the site to the lawful point of discharge in
accordance with the Queensland Urban Drainage Manual (QUDM).

ADVISORY NOTES

NOTE1 - Currency Periods
"A part of a development approval lapses at the end of the following periods (the currency
periods)—
@ for any part of the development approval relating to a Material Change of Use—if
the first change of use does not happen within—
0] the period stated for that part of the approval; or
(i) if no period is stated—6 years after the approval starts to have effect.

(b) for any part of the development approval relating to Reconfiguring a Lot - if a plan
for the reconfiguration that, under the Land Title Act, is required to be given to a Local
Government for approval is not given to the Local Government within-

0] the period stated for that part of the approval; or
(ii) if no period is stated - 4 years after the approval starts to have effect.”
NOTE2 - Aboriginal Cultural Heritage

It is advised that under Section 23 of the Aboriginal Cultural Heritage Act 2003, a person who
carries out an activity must take all reasonable and practicable measures to ensure the activity
does not harm Aboriginal cultural heritage (the “cultural heritage duty of care”). Maximum
penalties for breaching the duty of care are listed in the Aboriginal cultural heritage legislation.
The information on Aboriginal cultural heritage is available on the Department of Aboriginal
and Torres Strait Islander and Partnerships' website www.datsip.gld.gov.au.
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NOTE3 -

NOTE4 -

NOTES -

NOTE6 -

General Environmental Duty

General environmental duty under the Environmental Protection Act 1994 prohibits unlawful
environmental nuisance caused by noise, aerosols, particles, dust, ash, fumes, light, odour or
smoke beyond the boundaries of the development site during all stages of the development
including earthworks, construction and operation.

General Safety of Public During Construction

The Work Health and Safety Act 2011 and Manual of Uniform Traffic Control Devices must be
complied with in carrying out any construction works, and to ensure safe traffic control and
safe public access in respect of works being constructed on a road.

Property Note (Audit of Conditions)

An inspection of the property to ascertain compliance with conditions will be undertaken twelve
(12) months after the approval takes effect. If the works are completed prior to this time,
please contact Council for an earlier inspection. A property note to this effect will be placed
on Council’s records.

Duty to Notify of Environmental Harm
If a person becomes aware that serious or material environmental harm is caused or

threatened by an activity or an associated activity, that person has a duty to notify Western
Downs Regional Council.

APPEAL RIGHTS

An applicant may elect to appeal against Council's decision in accordance with the relevant Section of the
Planning Act 2016, which states:

"Chapter 6

Part 1
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Dispute Resolution
Appeal Rights
229 Appeals to Tribunal or P&E Court

Q) Schedule 1 states -

(a) matters that may be appealed to -
0] either a tribunal or the P&E Court; or
(ii) only a tribunal; or

(iii) only the P&E Court; and

(b) the person -

0] who may appeal a matter (the appellant); and
(ii) who is a respondent in an appeal of the matter; and
(iii) who is a co-respondent in an appeal of the matter; and
(iv) who may elect to be a co-respondent in an appeal of the
matter.
(2) An appellant may start an appeal within the appeal period.

3) The appeal period is -

(a) for an appeal by a building advisory agency - 10 business days after
a Decision Notice for the decision is given to the Agency; or

(b) for an appeal against a deemed refusal - at any time after the deemed
refusal happens; or
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()

(d)

()

--(9)

for an appeal against a decision of the Minister, under Chapter 7, Part
4, to register premises or to renew the registration of premises - 20
business days after a Notice is published under Section 269(3)(a) or
(4); or

for an appeal against an Infrastructure Charges Notice - 20 business
days after the Infrastructure Charges Notice is given to the person;
or

for an appeal about a deemed approval of a development application
for which a Decision Notice has not been given - 30 business days
after the applicant gives the Deemed Approval Notice to the
Assessment Manager; or...

for any other appeal - 20 business days after a Notice of the decision
for the matter, including an Enforcement Notice, is given to the
person.

Note - See the P&E Court Act for the Court's power to extend the appeal period."”
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Terminology

Proposed
development/ The
Project

Project area

Project footprint

BESS footprint
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The proposed development/Project is for a BESS (Battery Energy Storage System) (Project
titled ‘Queensland Battery’) on Lot 1 RP117442, with the access driveway passing through the
southern portion of Lot 32 SP232241

The Project area encompasses the entire area associated with the Project footprint, which
includes all of Lot 1 on RP117442 and part of Lot 32 on SP232241. This also covers the
section of 16 Mile Hall Road from the southwestern corner of Lot 1 RP117442 to the access
driveway location.

The Project footprint represents the areas subject to direct disturbance for the proposed BESS
and includes the extent of proposed access works within the Project area.

The BESS footprint represents the areas subject to direct disturbance for the proposed BESS.



1. Introduction

GHD Pty Ltd (GHD) has been engaged by Queensland BESS Pty Ltd, a wholly owned subsidiary of AGL Power
Generation (Wind) Pty Ltd (AGL) for environmental, engineering and planning services associated with the
proposed development of the Queensland Battery Energy Storage System (BESS) 1 (the Project) at 16 Mile Hall
Road, Hopeland. The Project area encompasses Lot 1 on RP117442 and part of Lot 32 SP232241 and is located
within the Western Downs Regional Council (WDRC) local government area.

The Project is expected to result in initial capacities of 500MW/2000MWh of storage and is anticipated to be
deployed across the National Electricity Market (NEM), initially with high capacity - lower duration systems. The
BESS includes infrastructure related to:

—  The BESS substation and on-site infrastructure

— Access driveway from Project area entrance to the BESS.

1.1  Purpose of this report

GHD has been commissioned to prepare a preliminary Stormwater Management Plan (SWMP) for the proposed
Queensland Battery Project area. A preliminary SWMP for the BESS footprint is part of the technical studies
required to support AGL’s Material Change of Use (MCU) Development Application (DA). This SWMP is generally
in accordance with the Western Downs Planning Scheme 2017, Queensland Urban Drainage Manual (QUDM)
(2016), and Project-specific objectives.

1.2  Scope and limitations

1.2.1 Scope of work
The scope of work for the SWMP includes the following:

— Review potential surface water, stormwater, and groundwater receptors relative to the Project area to inform
potential impacts to water quality, erosion, and sedimentation during the construction and operational phase
of the BESS and measures to avoid and/or mitigate impacts to water quality.

—  Development of a runoff quality model using MUSIC software to determine the potential BESS footprint
runoff pollution, and to investigate and quantify a runoff treatment train to mitigate pollutants to comply with
runoff pollutant reduction targets nominated by the Planning Scheme requirements.

—  Preparation of a preliminary SWMP:

e Describe the measures to convey and transfer stormwater runoff within the Project area, minimise
flooding and prevent adverse impacts on the downstream environment

e  Consider any requirements known to have been nominated by Council
e  Outline measures to improve water quality of the BESS footprint runoff

e Analysis of stormwater runoff quantity and quality using outputs from MUSIC modelling, including
recommendations for stormwater re-use

e  Provision of an indicative stormwater layout.

1.2.2 Limitations

This report: has been prepared by GHD for Queensland BESS Pty Ltd and may only be used and relied on by Queensland
BESS Pty Ltd for the purpose agreed between GHD and Queensland BESS Pty Ltd as set out in section 1.1 of this report.
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GHD otherwise disclaims responsibility to any person other than Queensland BESS 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 (refer section(s) 1.3 of this report). GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared the MUSIC model (“Model’) for, and for the benefit and sole use of, Queensland BESS Pty Ltd to support
this stormwater management plan and must not be used for any other purpose or by any other person

The Model is a representation only and does not reflect reality in every aspect. The Model contains simplified assumptions to
derive a modelled outcome. The actual variables will inevitably be different to those used to prepare the Model. Accordingly,
the outputs of the Model cannot be relied upon to represent actual conditions without due consideration of the inherent and
expected inaccuracies. Such considerations are beyond GHD'’s scope.

The information, data and assumptions (“Inputs”) used as inputs into the Model are from publicly available sources or provided
by or on behalf of the Queensland BESS Pty Ltd, (including possibly through stakeholder engagements). GHD has not
independently verified or checked Inputs beyond its agreed scope of work. GHD’s scope of work does not include review or
update of the Model as further Inputs becomes available.

The Model is limited by the mathematical rules and assumptions that are set out in the Report or included in the Model and by
the software environment in which the Model is developed.

The Model is a customised model and not intended to be amended in any form or extracted to other software for amending.
Any change made to the Model, other than by GHD, is undertaken on the express understanding that GHD is not responsible,
and has no liability, for the changed Model including any outputs.

GHD has prepared this report on the basis of information provided by Queensland BESS 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.

Accessibility of documents

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an
additional cost if necessary.

1.3  Assumptions

This preliminary SWMP is to be conceptual only. Sizing of stormwater infrastructure is to be confirmed during
future detailed design stages.

No hydraulic or stormwater quantity assessment has been prepared as part of this SWMP as the objective of this
SWMP is to address the stormwater management and quality provisions of the Planning Scheme. A detailed flood
assessment is currently being prepared separately to this study by GHD (2024) as part of the hydraulic
assessment of the Project area which assesses the potential flood impacts of the proposed development.

1.4  Design criteria
The following design criteria has been adopted for the SWMP:

—  The proposed Project area is zoned rural. There are specific design requirements for water quality, erosion
and sediment control (Total Suspended Solids (TSS) value) during operational and construction phases
under the WDRC Planning scheme Amendment 1, 2017, rural zone code - Table 6.2.10.2 - Construction
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Phase - Stormwater Management Design Objectives. These design objectives of the rural zone stormwater
requirements include:

e  Minimising exposure of disturbed soils at any time
e Diverting water run-off from undisturbed areas around disturbed areas

e Determining the erosion risk rating using local rainfall erosivity, rainfall depth, soil loss rate or other
acceptable methods

e Implementing erosion control methods corresponding to identified erosion risk rating
e  Avoiding wind-blown litter; remove gross pollutants

e  Ensuring there is no visible oil or grease sheen on released waters

e Disposing of waste containing contaminants at authorised facilities.
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2.  Site description

2.1  Existing Project area

The Project area consists of 316 hectares and encompasses the entire area associated with the Project footprint,
which includes all of Lot 1 on RP117442, the southern part of Lot 32 on SP232241 and the section of 16 Mile Hall
Road from the southwestern corner of Lot 1 RP117442 to the access driveway location. The Project area is
approximately 20 km south-east of Chinchilla and 60 km north-west of Dalby.

There is currently no infrastructure within the Project area or surrounding land, which is dominated by rural
grazing areas, natural vegetation, and few small farm dams. Access to the Project area is via an unsealed gravel
road.

There are no major creeks or rivers nearby or impacting the Project area. Minor overland flow paths are located
south of the Project area which drain flows into 16 Mile Creek, located approximately 2 km west and 7 km south
of the Project area. The Project area drains from west to east with an elevation ranging from 322.5 m Australian
Height Datum (AHD) to 321.3 m AHD. The existing Project area and neighbouring locality are illustrated in
Figure 1.
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Figure 1 Existing Project area
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2.2  Proposed Project area

The proposed development includes the following infrastructure:

— BESS and on-site infrastructure

—  Sealed access road from the Project area entrance to the BESS area

— Paved access roads within the BESS footprint.

A bio-retention basin is proposed as part of this SWMP to reduce the exportation of pollutants via stormwater from
the Project area. For this assessment, the bio-retention basin has been located in the south-western corner of the

BESS development area (selected as this is the low point of the grading for the proposed site). The
characteristics of the basin are detailed in Section 3.3.2.5 of this report.

The proposed Project area layout is illustrated in Figure 2. Detailed concept design plans are provided in
Appendix A.
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Figure 2 Proposed BESS footprint layout
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3. Stormwater quality

3.1 Construction phase

3.1.1 Pollutant export

Typical pollutants exported from construction sites are noted in Table 1:

Table 1 Pollutant generation parameters
Litter Paper, construction packaging, food packaging, cement bags, off-cuts
Sediment Unprotected exposed soils and stockpiles during earthworks and building
Hydrocarbons Fuel and oil spills, leaks from construction equipment
Toxic Materials Cement slurry, asphalt prime, solvents, cleaning agents, brine, wash waters
pH altering substances Cement slurry and washwaters

3.1.2 Erosion and sediment control

During construction, the construction contractor will be responsible for developing, implementing and maintaining
erosion and sediment control measures and environmental management measures to prevent adverse impacts
on the surrounding environment. During the detailed design phase, an erosion and sediment control plan will be
submitted as part of an operational works application.

The erosion and sediment controls should be outlined in the Construction Environmental Management Plan
(CEMP). Noting that controls may alter to suit the phasing of the construction work. The following measures shall
be undertaken to mitigate water quality impacts during construction:

— Temporary sediment fences erected at the base of all stockpiles to prevent sediment transportation off-site

—  Check dams placed in swales to improve sediment capture and reduce the risk of sediment transport into the
downstream waterway

— All sediment control structures to be maintained in an effective manner and inspected after each storm event
— A monitoring program will be established during construction to maintain capture capacity

—  The remaining exposed areas of the Project area are to be damped down as deemed necessary by the
Project area supervisor to prevent dust

—  Establishment of vegetation as soon as practicable. All sediment control devices are to be maintained until
the establishment of vegetation is complete.

3.1.3 Sediment controls

With reference to the International Erosion Control Association (IECA) Guidelines and current best practice, there
are three fundamental sediment control principles that have been identified as suitable for use within this Project
area. These are as follows:

—  Site entry and exit controls

—  Sediment fences

—  Check dams.

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



Site entry and exit controls

At the Project area entry and exit point for vehicles a treatment should be established to facilitate the removal of
soil, mud, dust and debris from the tyres of vehicles prior to leaving the existing Project area. The entry and exit
can comprise of a gravel pad design or placement of hardwood logs, constructed and maintained in accordance
with the IECA Guidelines. Alternatively, a vibratory grid system can be hired or constructed. The advantages of

the grid system include ease of movement to suit construction phasing.

Sediment fences

Sediment fencing is to be established down slope of any exposed earthworks and stockpiles where there is a risk
of contaminated water leaving the Project area. Sediment fencing may be required at regular spacing down the
disturbed grade to limit rutting caused by concentration of sheet flow. Sediment collected from sediment fences is
to be regularly removed from the Project area.

Check dams

Check dams shall be used for silt and sedimentation trapping to mitigate against sediment laden runoff entering
the adjacent waterways. The construction contractor at commencement of the works shall provide, on the
construction drawings and within a CEMP, more specific details and notes.

3.2 Operational phase
3.2.1 Water quality objectives (WQOSs)

In accordance with the State Planning Policy (SPP), during the operational (post-construction) phase of the
proposed development, key pollutants from the Project area are required to be reduced to the levels detailed in
Table 2 at the point of discharge into the receiving environment.

Table 2 \(/;/gtle;))Quality Objectives for Central Queensland (south) climatic region (sourced from Table B Appendix 2 SPP
Mean annual load reductions (%)
Total suspended solids (TSS) 85
Total phosphorus (TP) 60
Total nitrogen (TN) 45
Gross pollutants >5mm 90

3.3 MUSIC water quality modelling
3.3.1 Model development

Stormwater runoff quality was assessed using MUSICX 1.1.0 software. This was achieved by evaluating the

pollutant load anticipated to be generated by the proposed BESS footprint compared to the existing Project area
condition. This was followed by quantifying and assessing the performance of a runoff treatment train to mitigate
pollutants to comply with runoff pollutant reduction targets nominated by the State Planning Policy (SPP) (2017).

Modelling was undertaken in accordance with the Healthy Waterways MUSIC Modelling Guidelines, Version 1.0 —
2018 (MUSIC modelling guidelines).
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3.3.2 Model input parameters

3.3.2.1 Climate data

Rainfall data with a six-minute timestep from 1/01/1980-31/12/1989 from rainfall station 41140 Dalby was
obtained from eWater Rainfall Runoff Library in accordance with the Water by Design MUSIC Modelling
Guidelines (2018). This was the closest rainfall gauge to the Project area (located 60 km away) with adequate
meteorological records and has a mean annual rainfall of 685.1mm.

Mean Potential Evapotranspiration (PET) values were obtained from Tara Monthly Aerial Evapotranspiration as
provided by the eWater MUSIC library. This was selected due to the data’s proximity to Project area and was
considered applicable.

3.3.2.2 Land use parameters

Land use parameters were selected in accordance with Water by Design MUSIC Modelling Guidelines Version 3,
2018 (Water by Design, 2018) based on land use type. The proposed Project area is considered industrial land
use due to frequency of vehicle movements and type of vehicles within the Project area and the general use as
well as the pollutants likely to be produced from Project area. Land use parameters utilised in the model are
summarised below in Table 3.

Table 3 Rainfall runoff parameters SEQ (sourced from Table A1.2 from MUSIC (2018))

Rainfall Threshold (mm) 1
Soil Storage Capacity (mm) 18
Initial Storage (%) 10

Field Capacity (mm) 80
Infiltration Capacity Coefficient a 243
Infiltration Capacity Exponent b 0.6
Initial Depth (mm) 50

Daily Recharge Rate (%) 0
Daily Base Flow Rate (%) 31

Daily Deep Seepage Rate 0

3.3.2.3 Site impervious area

The proposed BESS infrastructure will result in an increase in impervious area within the Project area. The
existing Project area is rural land and is fully pervious. The approximate impervious surface areas on the Project
area are shown in Table 4. Approximately 3% of the Project area is anticipated to become impervious. This
increase in impervious area is expected to increase the magnitude of flows or result in an increase in peak flow
within receiving watercourses.

Table 4 Site impervious surface area

Impervious surface type Area (ha) Imperviousness (%)

Roof areas — Transformers, solar

panels, sheds, tanks, hardstands 523 90

Sealed surface - Access roads 3.67 85
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Impervious surface type INGCERGE)Y)] Imperviousness (%)

Unsealed surface — Gravel perimeter 0.81 50
track

Unsealed surface — Vegetation 3.46 0

3.3.2.4  Pollutant generation parameters

The pollutant export parameters were adopted in accordance with Section 3.3.5 of the MUSIC modelling
guidelines Version 3 (Healthy Land and Water 2018). The proposed Project area will have an industrial land use
which includes being trafficked by heavy and light vehicles as well as handling of potentially hazardous materials
around the Project area.

The values displayed in Table 5, represent the pollutant export values adopted from MUSIC modelling guidelines
Version 3 for an industrial land type. Relevant parameters for baseflow were applied in accordance with MUSIC
guidelines to address any baseflow quantified in model’s runoff processes. These parameters have been
calculated by MUSIC for event flows and baseflows that apply to Southeast Queensland.

Three source nodes were utilised within the model to represent the different types of runoff that will be generated
by the different impervious surfaces which have been identified above in Table 4. The pollutants expected to be
generated include Total Suspended Solids (TSS) from vehicle movement and soil disturbance, as well as Total
Nitrogen (TN) and Total Phosphorous (TP) potentially occurring from vegetation management.

Table 5 Pollutant generation parameters

TSS LOG!Values TP LOG Values TN LOG*® Values

Flow Type
Base Flow 0.78 0.45 -1.11 0.48 0.14 0.20
Stormflow 1.92 0.44 -0.59 0.36 0.25 0.32

3.3.25 Stormwater quality treatment

To reduce the exportation of pollutants via stormwater from the Project area, a Stormwater Quality Improvement
Device (SQID) is required to be integrated into the development. A bio-retention basin is proposed as the primary
SQID to treat stormwater runoff from the Project area to meet the WQOs. The bio-retention basin is proposed to
be located in the north-western corner of the BESS development area as illustrated in Figure 2. The bio-retention
basin characteristics are presented in Table 6.

Table 6 Treatment device parameters (Bio-retention basin)
Extended detention depth (m) 0.3
Surface Area (m?) 1600
Filter area (m?) 1600
Filter depth (m) 0.6
Lower flow bypass (m3/s) 0
High flow bypass (m3/s) 6
Saturated hydraulic conductivity (mm/hr) 200
Overflow weir width (m) 5
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3.3.3 Results

The analysis from the MUSIC model simulations have resulted in the pollutant generation values in Table 7. The
results indicate that through the incorporation of the bio-retention basin, the proposed development achieves the
required WQOs in accordance with the SPP. Detailed civil design is required in the detailed design phase of the
Project to adequately size and locate the bio-retention basin within the Project area. The surface area extent of
the basin could be optimised in future design phases through the addition of other SQIDs.

Runoff of sediment has the potential to be mitigated through silt fence and sediment traps during construction. An
Erosion and Sediment Control Plan will be developed in future detailed design phases to provide mitigation
measures for potential erosion and sediment runoff from Project activities and infrastructure at all phases of the
Project.

Table 7 Pollutant values simulated by model in comparison to design objectives

Residual
Load WQO (% Achieved Reduction (%
(CCIVYEED) (kglyear) QO (%) (%)

Source Load

Potential Pollutant

Total Suspended Solids

(kaly") 8822 1317 >85 85

Total Phosphorus (kg/yr) 23 5 >60 78
Total Nitrogen (kg/yr) 150 65 >45 56
Gross Pollutants (kg/yr) 1552 0 >90 100

3.4 Maintenance

The ongoing maintenance, including but not limited to the collection of litter and clearing of sediment disposal and
maintenance of the bio-retention vegetation, will be the responsibility of the BESS owner/operators and should be
undertaken as outlined below.

3.4.1 Bio-retention systems

This maintenance plan is for an established bio-retention system and sediment forebay and detention basin. A
bio-retention filter should only be installed once the majority of the sediment producing activities for the proposed
development has been completed.

Short term (weekly — monthly)

Short term maintenance of bio-retention systems shall be undertaken by the property owner and it should
comprise mainly of:

—  Weeding

—  Watering

—  Mowing.

Medium term (half yearly/yearly)

To be completed by the property owner or a consultant on a biannual/annual or event based trigger. Items to be
checked and/or maintained include:

—  Erosion

—  Grass condition

—  Flow conveyance/blockage
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—  Sedimentation

—  Evidence of ponding

—  Back-washing of filter material
—  Cleanout of sediment forebay.

Long term (replacement)

Triggered by the results of medium term assessment, the long term replacement of bio-retention systems will
occur from gross failure caused by large storm events or long term use. Replacement and/or rectification works
shall be completed by the property owner or an approved sub-contractor. This work should generally include
some or all of the following:

— Removal of accumulated sediment

— Replacement of underdrain system

— Replacement of filter material

—  Grading of basin invert

—  Replacement of surface vegetation.
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4. Conclusion

GHD has been commissioned by AGL to prepare a preliminary stormwater management plan (SWMP) for the
proposed Queensland Battery Project area. A stormwater quality analysis was undertaken using MUSICX
software for the proposed development to determine the pollutant load contributions from the BESS footprint and
to size a Stormwater Quality Improvement Device (SQID).

A bio-retention basin with a filter media area of 1600 m? was selected as an appropriate SQID for the BESS
footprint to achieve the Water Quality Objectives nominated in the State Planning Policy. The bio-retention basin
is proposed to be located in the north-western corner of the BESS development area.

Detailed civil design is required in the concept design phase of the Project to adequately size and locate the bio-
retention basin within the Project area. The surface area extent of the basin could be optimised in future design
phases through the addition of other SQIDs.

Runoff of sediment has the potential to be mitigated through silt fence and sediment traps during construction. An
Erosion and Sediment Control Plan will be developed in future detailed design phases to provide mitigation
measures for potential erosion and sediment runoff from Project activities and infrastructure at all phases of the
Project.

The development as proposed in this report therefore demonstrates that the required stormwater quality can be
appropriately managed.

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



5. References

Department of Infrastructure, Local Government and Planning, 2017. State Planning Policy.
Healthy Land and Water, 2018. MUSIC Modelling Guidelines.

Institute of Public Works Engineering Australasia-Queensland Division, 2016. Queensland Urban Drainage
Manual Fourth edition 2017.

International Erosion Control Association, 2008. Best Practice Erosion & Sediment Control.

Western Downs Regional Council, 2017. Western Downs Planning Scheme-Amendment 1 2019.

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



Appendix A

Concept development approval plans
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ISO International Organisation for Standardisation
kg Kilogram

kg/s Kilograms per second

kL Kilolitre

km Kilometre

kPa Kilopascal

kV Kilovolt

kVA Kilovolt Amperes

kWh Kilowatt hour

kW/m? Kilowatt per square meter

L Litre

LFP Lithium Iron Phosphate

LPG Liquid Petroleum Gas

m Meter
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Abbreviation

m3
mm
MCU
MHF
MVA
MW
NEM
NFPA
NMC
NSW
OEM
PHAST
Planning Act
PPE
psi
QLD
RMU

s
SFARP
SPP
UL
USA

WDRC
WHS
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Cubic meter

Millimetre

Material Change of Use

Major Hazardous Facility

Megavolt Amperes

Megawatt

National Energy Market

National Fire Protection Association
Lithium Nickel Manganese Cobalt Oxides
New South Wales

Original Equipment Manufacturer
Process Hazard Analysis Software Tool
Planning Act 2016

Personal Protective Equipment
Pounds per square inch

Queensland

Ring main unit

Second

So Far As Is Reasonably Practicable
State Planning Policy

Underwriters Laboratories

United States of America

Volt

Western Downs Regional Council

Work, Health and Safety
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Terminology

The terminology used in this report is outlined in Table 1.

Table 1 Terminology
Proposed The proposed development/Project is for a BESS (Battery Energy Storage System) (Project titled
development ‘Queensland Battery’) on Lot 1 RP117442, with the access driveway passing through the southern
Project portion of Lot 32 SP232241.

Project area The Project area encompasses the entire area associated with the Project footprint, which includes all
of Lot 1 on RP117442 and part of Lot 32 on SP232241. This also covers the section of 16 Mile Hall
Road from the southwestern corner of Lot 1 RP117442 to the access driveway location.

Project The Project footprint represents the areas subject to direct disturbance for the proposed BESS and
footprint includes the extent of proposed access works within the Project area.
BESS The BESS footprint represents the areas subject to direct disturbance for the proposed BESS.
footprint
GHD | Queensland BESS Pty Ltd | 12646897 | Queensland Battery 6
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1. Introduction

1.1 Purpose of this report

GHD Pty Ltd (GHD) has been engaged by Queensland BESS Pty Ltd, a wholly owned subsidiary of AGL
Power Generation (Wind) Pty Ltd ACN 120 355 213 (AGL) to prepare a Hazard and Risk Report to support
the development of the ‘Queensland Battery Energy Storage System (BESS) 1.

This report serves to inform local stakeholders of the hazards and risks associated with the development, as
well as provide recommendations to further mitigate the impacts identified. As such, this report focuses on the
impact of potential hazards associated with the use of dangerous goods and electricity storage and transport
that may arise during the construction and operation of the Project. Specifically, this report:

— Describes the existing environment with respect to the Project, including the electricity grid connection

— Screens the quantities of dangerous goods expected to be used during the construction and operation
of the Project and identifies any interactions between electricity services

— Assesses the impacts of construction and operation of the Project specific to dangerous goods and
electricity services

— Recommends measures to mitigate the impacts identified.

1.2 Limitations

This report: has been prepared by GHD for Queensland BESS Pty Ltd and may only be used and relied on by Queensland
BESS Pty Ltd for the purpose agreed between GHD and Queensland BESS Pty Ltd as set out in section 1.1 of this report.
GHD otherwise disclaims responsibility to any person other than Queensland BESS 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 (refer section 1.3 of 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 Queensland BESS 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.

The results of consequence modelling are only representative of the potential consequences which may exist to the extent
that the input data, assumptions and rule sets are representative of reality. The uncertainties in modelling inputs, and
therefore in the results, can be significant, and the conclusions of modelling work are sensitive to variations in the inputs or
modelling assumptions. This is an unavoidable limitation of the technique. This study is reliant on the ability of the PHAST
software to correctly model the data and settings for this exercise. GHD have not conducted an independent verification of
the software and disclaims any responsibility for the performance of the PHAST program.

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an
additional cost if necessary.

1.3  Assumptions

The following assumption has been made in the preparation of this report:

Tesla Megapack 2 XL specifications were used for data analysis; however, this product may not be selected
during the detailed design of the Project and therefore the results should be reassessed to confirm the
relevant specifications are still valid after the batteries have been ordered. Additional assumptions used in
consequence modelling are detailed in section 8.4.1.
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2. Legislative and policy context

Development approval is being sought under the Queensland Planning Act 2016 (Planning Act) (1),
specifically via a development application for Material Change of Use (MCU) for Major Electricity Infrastructure
(the defined use for the BESS) and Reconfiguring a Lot (RAL) for access easement from Western Downs
Regional Council (WDRC).

2.1 Work Health and Safety Act and Regulation

The Queensland Work Health and Safety (WHS) Act 2011 and Regulation 2011 describe the duties of persons
conducting businesses or undertakings that design, supply, install and manage fixtures, fittings or plant at
workplaces (2).

Within the WHS Act, there is the requirement to consider whether the facility is a Major Hazardous Facility
(MHF) based on the quantity of dangerous goods contained within the Project area. This Project is not
considered an MHF as the dangerous goods expected to be within the Project area do not reach the quantity
thresholds as stipulated in WHS Schedule 15.

2.2 Western Downs Regional Council Planning
Scheme

The relevant local government planning scheme under State planning legislation is the Western Downs
Regional Council (WDRC) Planning Scheme 2017 (3). The new draft major amendment 2 for the WDRC
Planning Scheme includes the Battery storage facility code, which ensures that battery storage facilities are
designed, located, and operated in a manner that protects people and the environment from adverse impacts.
The code includes assessment benchmarks to ensure that battery storage facilities are appropriately located,
designed, contained and separated to avoid harm. Where harm cannot be reasonably avoided, the code aims
to mitigate and minimise the risk of fire, explosion, thermal emission, or contaminant release, thereby reducing
harm to sensitive land uses and the environment.

Although the WDRC Planning Scheme provides an overview, it does not specifically detail exposure limits or
tolerable risk levels. Therefore, more detailed planning controls have been considered under the State
Planning Policy (SPP) requirements.

2.3 State Planning Policy (SPP)

The SPP addresses development risks, by establishing planning constraints based on a statewide risk
assessment. The relevant State code that considers hazardous chemical facilities is Queensland State Code
21 (4).

2.4 Queensland State Code 21

The Queensland Government has produced a technical code that provides benchmarks for the assessment of
hazardous chemical facilities, including whether the development is designed and sited, so far as reasonably
practicable, to ensure:

1. Human health and safety, and the built environment are protected from off-site risks resulting from
physical or chemical hazards.

2. Hazardous chemical facilities are protected from:
a. Off-site hazard scenarios at existing hazardous chemical facilities

b. Natural hazards.
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State Code 21 specifies that developments shall not create a dangerous dose to human health for fire,
explosion, and toxic or corrosive gas effects. In addition to State Code 21, the New South Wales (NSW)
Hazardous Industry Planning Advisory Paper No 4 (HIPAP 4) is referenced throughout this report to provide
typical effects to personnel and equipment at various heat radiation and overpressure levels. HIPAP 4 is a
widely accepted industry guideline used in various jurisdictions and suggests the criteria to be considered
when assessing the land use safety implications of potentially hazardous developments.

The State Code 21 provides the following guidance with regard to the creation of a hazard assessment report
which has been taken into consideration in the preparation of this report:

“It is a fundamental principle of State Code 21, the authorising State Planning Policy and work health and
safety legislation that hazardous chemical facilities are designed according to sound engineering principles,
relevant Australian Standards and other good industry-practice to eliminate or minimise health and safety
risks, so far as reasonably practicable (SFARP). A hazard assessment report should be provided that
identifies foreseeable hazard scenarios with the potential to create off-site physical or chemical effects. Any
off-site impact shall be estimated using suitable software modelling”.

2.5 Other legislation and regulation documents

Other associated legislation and regulation documents include:

— Battery Storage Facilities - Guidance for Local Government (5)
— Electrical Safety Act 2002 (6) and Electrical Safety Regulation 2013 (7).
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3. Methodology

The process of assessment has followed the recommendations of the planning documents as stated in
Section 2 to determine the potential hazards and risks of the Project to people and infrastructure outside the
Project area boundary.

This included dangerous goods and hazard screening, hazard identification, and a hazard assessment, as
discussed in the following sections.

3.1 Dangerous goods screening

The risk screening process typically concentrates on the storage of specific dangerous good classes that have
the potential for significant offsite effects. Specifically, the assessment involves the identification of classes
and quantities of all dangerous goods to be used, stored, or produced within the Project area with an
indication of storage locations.

3.2 Hazard identification

A hazard identification analysis is used to determine whether the Project poses significant risk or offence to
the public. This requires identification of potential hazards to highlight any risks associated with the interaction
of the Project with the surrounding environment, i.e. a systematic process to identify any potential offsite
impacts.

The hazard identification is a desktop qualitative assessment and involves documenting possible events that
could lead to possible off-site effects. The assessment then lists all potential causes of the incident, as well as
identification of operational and organisational safeguards to prevent the incidents from occurring or mitigate
the impact.

The hazard identification process is conducted for both the construction and operation phases of the Project.

3.3 Hazard assessment

It is a fundamental principle of State Code 21 (4), the authorising State Planning Policy, and work health and
safety legislation that hazardous chemical facilities are designed according to sound engineering principles,
relevant Australian Standards and other good industry practice to eliminate or minimise health and safety risks
so far as reasonably practicable.

Legislation recommends that a hazard assessment should be completed to identify foreseeable hazard
scenarios with the potential to create off-site physical or chemical effects. Any off-site impact shall be
estimated using consequence modelling. Further information regarding the assumptions and methodology
used in the hazard assessment and consequence modelling can be found in Section 7.
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4. Project scope

4.1 Location

Queensland BESS Pty Ltd are progressing the development of a proposed BESS on 16 Mile Hall Road,
Hopeland. The proposed Project area is vacant land located approximately 10.3km southwest of Brigalow and
13km northwest of Kogan on Lot 1 on RP117442 with an access easement proposed to traverse the southern
portion of Lot 32 on SP232241. The surrounding area is zoned as Rural with small areas zoned as community
facilities and recreation and open space. The lot is located near Wyalla Road, the Powerlink Western Downs
Substation, Kogan Creek Coal Mine, and Kogan Creek Power Station.

Additionally, the proposed development will include ancillary infrastructure such as parking, access and
control room, and substation infrastructure, which will ultimately connect the BESS to the nearby Powerlink
Western Downs Substation via underground transmission lines. Powerlink will be progressing the technical
reporting, design and regulatory approvals for the entirety of the transmission line. The locality plan for the
proposed BESS is shown in Figure 1.

BESS
footprint

\

Lot 1 on
RP117442

. Western
"r" f Downs
- ' Substation
Project area

16 Mile Hall Road
Wyalla Road
Banana Bridge Road
Project footprint

BESS footprint

Figure 1 Proposed locality plan depicting Project area and prospective access

4.2 Background

Queensland BESS Pty Ltd operate a diverse power generation portfolio and have committed to exiting coal-
fired generation from 2022 to 2048, and are therefore investing in affordable, reliable, and sustainable energy.
As part of this, Queensland BESS Pty Ltd are proposing to construct a large-scale BESS solution that has the
ability to up-scale in the future. The Queensland Battery Project is anticipated to result in initial capacities of
500 MW / 2000 MWh of storage and is expected to be deployed across the National Electricity Market (NEM),
initially with high capacity - lower duration systems. The batteries will connect to inverters adjacent to each
battery container. The indicative layout of the Queensland Battery is as per Locality Plan, General
Arrangement and site Road Typical Section, 12646897-GHD-00-00-DRG-CV-0001, Rev 01, an excerpt of
which is shown in Figure 2.
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Figure 2 Preliminary BESS general layout
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4.3 Description of facilities

The proposed development will comprise Lithium Iron Phosphate (LFP) battery packs, inverters and control
system, and include all associated power delivery infrastructure including an onsite substation and associated
reticulation. The BESS layout will also include administration, operating and maintenance facilities, fire water
tanks and a bio-detention water basin.

4.3.1 BESS description

The BESS is anticipated to have an initial capacity of 500 MW / 2000 MWh with a connection to the Western
Downs 275 kV Powerlink Substation via an underground feeder cable (refer to Section 5.3.3). The BESS will
occupy an area within the south eastern corner of Lot 1 on RP117442. The BESS Project area is expected to
include the following key infrastructure elements:

— Approximately 560 battery containers, each approximately 9 m long, 2 m wide and 3 m high
— 140 off 480V / 33 kV step-up transformers and 20 Ring main units (RMU)

— 450 inverters

— Two switch rooms (HV and control rooms)

— Connection to the 275 kV substation switch yard

— Electrical connections, substation, and grid connection

— Administration, operational and maintenance facilities

— External site access

— Internal access driveways

— Drainage infrastructure

— Water tanks for firefighting requirements and a bio-retention basin to store stormwater
— Car parks.

Each containerised battery pack of the BESS will contain (up to) 24 LFP battery modules with inverters, a
thermal bay and associated thermal roof components to control the temperature, an AC circuit breaker and
a set of customer interface terminals and internal control circuit boards.

Construction phase
A summary of anticipated construction activities for the BESS Project area is outlined below:

— Access formalisation

— Mobilisation and site establishment

— Construction offices and compound

— Vegetation clearing and grubbing for the BESS Project area, including proposed laydown area
— Erosion and sediment control

— Bulk earthworks, excavation and filling

— Concreting for footings and slabs

— Installation of the BESS, substation and other equipment

— Construction of buildings

— De-mobilisation and site clean-up

— The BESS will be surrounded by a maximum 2.7 m high chain wire security fence. Gates will be
provided and locked to allow entry by authorised vehicles and personnel only

— Additional infrastructure
— Stormwater drainage will be implemented within the BESS footprint.
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The development also proposes access driveways and car parking facilities within the BESS. During the
construction and operation phases of the development, it is expected that the traffic generated would be
considered minor and does not represent any significant increase to daily traffic on the local road network. A
Traffic Impact Assessment has been completed.

Operational phase of BESS

After completion of construction and commissioning of the BESS, the amount of activity within the Project
area will decrease substantially. During operation, the normal practice is for maintenance staff to carry out
scheduled inspections of the BESS and access tracks depending on the risk of vegetation growth along side
the access tracks. These inspections (patrols) are by vehicle. Additional inspections may be required to
perform activities such as emergency repairs.

It is expected that approximately 6 staff will be required for the operational BESS. The proposed development
has allowed for parking areas near the administration building, operational and maintenance area and near
the substation.

4.3.2 Substation description

The proposed development includes the construction of a new substation facility located within the BESS
Project area boundary. The substation will be designed and constructed in accordance with AS2067
"Substations and high voltage installations exceeding 1 kV AC" requirements and relevant industry standards.

The substation design will follow standardised configurations and incorporate:

Step-up transformer(s)

Associated switchgear and protection systems

Required civil works and foundations

Security fencing and access provisions.

Transformer fire risk management measures will be implemented in compliance with AS2067, including
appropriate bunding and fire containment systems for transformer oil. While quantitative analysis of potential
transformer oil pool fire scenarios was not undertaken at this stage, all necessary fire prevention and
mitigation measures will be incorporated into the detailed design phase.

4.3.3 Transmission line

The Project will include constructing a transmission line and the design is being progressed by Queensland
BESS Pty Ltd stakeholder partner Powerlink. The prospective easement for the proposed transmission line
area will require vegetation removal along the extent of the easement. This hazard and risk report does not
include consideration of any impacts from the transmission line.
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5. Dangerous goods screening

5.1 Construction activities

A summary of the indicative type and quantity of dangerous goods that are expected to be handled and/or
stored onsite as a result of the Project construction are shown in Table 2.

Table 2 Summary of potentially dangerous goods on-site during construction
Chemical / product Dangerous Packing Indicative storage Indicative
goods class | group quantity quantity
(tonne)
LPG 1075 2.1 N/A 2 cylinders stored on-site | 0.09
Acetylene (for welding) 1001 21- N/A 5 x 10 m3 cylinders 0.05
pressurised stored on-site
Paint (oil based considered worst | 1263 3 Il Minimal amount stored 0.1
case) on-site
Solvents multiple 3 Il Minimal amount stored 0.1
on-site
Epoxy resins multiple 3 1 Minimal amount stored 0.1
on-site
Oxygen (for welding) 1072 5.1 N/A 5 cylinders stored on-site | 0.25
Cleaning products multiple 8 Il Minimal amount stored 0.005
on-site
Diesel (C1) 3082 9 1l Minimal amount stored 17
on-site
General oils and lubricants (C2) 1791 9 1l Minimal amount stored 0.5
on-site
Sealants / joint fillers N/A Not classified as Minimal amount stored 0.05
dangerous goods on-site
Detergent N/A Not classified as Minimal amount stored 0.005
dangerous goods on-site

5.2 Operational activities

During operation, dangerous goods may be found at the BESS facility for general operation and maintenance
requirements. This includes LFP batteries, LFP battery refrigerant, LFP battery coolant, and transformer oil
(contained within the transformers only). The location of the battery storage area, which contains the
dangerous goods, will be within the proposed BESS yard shown on Figure 2.

A summary of the indicative type and quantity of dangerous goods that are expected to be handled and/or
stored on-site as a result of the ongoing operation of the BESS is shown in Table 3. The dangerous goods are
considered generic, and for example, manufacturer safety data sheets were used to confirm the dangerous
goods class.
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Table 3 Summary of indicative dangerous goods on-site during operation

Chemical/product Dangerous Packing Maximum storage Quantity
goods class | group (tonnes)

Spray paint 1950 Minimal amount stored on-site 0.01
(25 x 340 g cans)

R134A (refrigerant) 3159 2.2 N/A 560 units 0.84 (inside
(1.5 kg per Megapack 2XL Megapacks)
4- hour system) (8)

General paint (ol 1263 3 Il Minimal amount stored on-site 0.1

based considered (5 x 20 L drums)

worst case)

Isopropyl alcohol 1219 3 Il Minimal amount stored on-site 0.1
(5x20 L drums)

Cleaning agents multiple 8 I Minimal amount stored on-site 1
11BC
Lithium Iron 3480 9 N/A 560 Megapack units Nete ! 622 (Inside
Phosphate Batteries (1,111 kg of LFP cells per unit) Megapacks)
)
Ethylene Glycol 3082 Not classified as dangerous 560 Megapacks units x 200 L 125 (Inside
(50% of Megapack goods per unit Megapacks)
coolant)
Herbicides N/A Not classified as dangerous Minimal amount stored on-site 1
goods 11BC
Transformer oil N/A Not classified as dangerous Oil in the various transformers: 411 - 525
goods (K-Class fluid) 440V/33kV transformers -
140 x 3260 L
Main Step-Up Transformers -
2x 70kL

Note 1. For the purposed of this report, the Tesla Megapack 2XL has been selected as the reference design.

5.3 Hazardous materials

Further details on the hazardous components that may cause offsite impacts are described in the following
sections.

5.3.1  Lithium-ion phosphate batteries

LFP batteries are regulated as Class 9 Miscellaneous dangerous goods (also known as ‘hazardous materials’)
and have the potential to cause off-site impacts from a release of their contents. LFP batteries contain
electrolyte and lithium in various forms, along with other metals. LFP batteries use lithium iron phosphate as
the electrode material, compared to lithium nickel manganese cobalt oxides (NMC) used in common NMC
lithium batteries. The electrolyte, which allows for ionic movement, the two electrodes and the battery
separator are the key components of an LFP battery cell.

LFP batteries can pose unique safety hazards since they contain flammable electrolyte and may be kept
pressurised. If a battery cell is charged too quickly, it can cause a short circuit which leads to thermal runaway,
potential explosions, and battery fires (10). Because of these risks, testing standards for lithium-ion batteries
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are more stringent than those for lead-acid batteries, requiring both a broader range of test conditions and
additional battery-specific tests.

Queensland BESS Pty Ltd plans to use large scale battery modules for the QLD Battery Project. For the
purposes of this report, the Tesla Megapack 2XL battery system has been selected as a reference design to
establish baseline calculations and risk modelling parameters. The analysis assumes a configuration of 560
large-scale battery units, with each unit containing 24 battery modules, integrated inverters, thermal
management systems (including thermal bay and roof components), AC circuit breaker, customer interface
terminals, and internal control circuit boards. General data from applicable Tesla equipment guides have been
utilised and referenced for the consequence and likelihood calculations.

The refrigerant used in these batteries are typically a Dangerous Goods Class 2.2 — Non-Flammable and
Non-toxic gas by virtue of the pressure at which it is stored. However, with release and partial combustion, it
could form small quantities of fluorinated hydrocarbons or hydrofluoric acid in the immediate area of the fire.
This could cause a localised environmental impact that would need to be contained and disposed of in a
suitable manner.

5.3.2 Thermal runaway background

A thermal runaway incident is “where one exothermal process triggers other processes, finally resulting in an
uncontrollable increase in temperature. This can result in destruction of the battery or, in severe cases, in fire”
(11). Thermal runaway of a cabinet of batteries within a container, such as a Megapack, could result in
gaseous release of electrolyte, refrigerant, coolant, or combustion products, including heated chlorinated or
fluorinated hydrocarbons and other toxic compounds. There is also the possibility of the fire spreading to
adjacent modules.

While thermal runaway is a possible consequence of a variety of failure modes, the potential causes can be
broadly categorised into the following groups (12):

Electrical misuse (e.g. over or under charging)

Thermal stress (e.g. over heating)

Physical damage (e.g. external impact)

Existing, latent defects (e.g. electrolyte leaks, faulty components).

There have been numerous self-heating and thermal runaway incidents at gride scale BESS facilities over the
past decade. Hence, extensive studies have been conducted to understand the mechanistic pathways which
promote thermal runaway events. The release, dispersion and flammable effects of thermal runaway of
lithium-ion batteries have been tested with smaller battery assemblies for consumer / retail equipment due to
thermal events associated with hoverboards, e-cigarettes or mobile phones (10). Some events have
happened at a larger commercial scale, including events at a 2 MW battery array in the USA which injured a
team of firefighters (13) and the Moorabool, Victoria Big Battery BESS facility fire in July 2021 (14).

This knowledge can then be used to develop effective mitigation measures to either eliminate or reduce such
occurrences. Evidence has shown that sufficient separation distance between cabinets will reduce escalation
potential, and slow down or eliminate propagation of a thermal event from one battery cabinet to adjacent
equipment. Additionally, separation of containers will also limit escalation potential.

5.3.3 Transformers

The Project area includes several transformers, with the insulation oil used in these transformers being the
primary fire risk. If the oil is ejected and ignited, it could result in a pool fire within the transformer bund,
radiating heat to nearby structures such as the BESS units and potentially causing an additional fire.

The transformers on-site include (with items 1 to 3 forming part of the HV substation):

1. Step-up transformers
2. Current transformer
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3. Auxiliary transformer.
4. BESS transformers

5.3.3.1  Step up transformer (33kV / 275kV)

The primary step-up transformer performs voltage transformation from 33kV to 275kV for efficient long-
distance transmission. This transformer often use large quantities of insulation oil for cooling and insulation.
This oil is flammable and, if it leaks or is ejected due to a fault, can ignite and cause a pool fire. While the oil is
essential for operation, its flammable nature presents a significant hazard in the event of leakage or fault-
induced ejection. The resulting pool fire could generate intense thermal radiation capable of damaging
adjacent infrastructure.

AS2067 provides comprehensive requirements for step-up transformer installations, including specific
bunding, separation distances, and fire protection measures. As the design will fully comply with these
established standards, detailed consequence modelling for the step-up transformer is not included in this
assessment.

5.3.3.2 Current and auxiliary transformers

Current and auxiliary transformers operate at lower voltages and serve standard measurement and auxiliary
power functions within the substation. These transformers may be specified as either dry-type (oil-free) or oil-
insulated units, with the final selection to be determined during detailed design. If oil-insulated units are
selected, they will contain significantly smaller oil volumes compared to the main step-up transformer and will
comply with all relevant AS2067 requirements for oil containment and fire protection.

Given their standardized application in substations, established safety requirements under AS2067, and
relatively small oil volumes (if oil-insulated units are selected), these transformers present standard substation
risks that are well understood and managed through existing industry practices. Therefore, they are excluded
from detailed consequence modelling in this study.

5.3.3.3 BESS transformers (480V / 33 kV)

Unlike traditional step-up, current, or auxiliary transformers that are well-established under AS2067
requirements, BESS transformers present unique considerations that necessitate specific consequence
modelling. The key differentiating factors are:

1. Proximity to Battery Systems: BESS transformers are typically located in close proximity to large-scale
battery installations, creating potential compound risk scenarios not traditionally addressed in existing
standards.

2. Regulatory Framework: While step-up, current, and auxiliary transformers have established safety and
operational parameters under AS2067, BESS transformers represent a relatively new technology
application that is still evolving in terms of regulatory coverage and safety requirements.

3. Risk Profile: The co-location of BESS transformers with energy storage systems introduces additional
risk factors not typically present in traditional transformer applications, particularly regarding thermal
runaway propagation and fire safety considerations.

Therefore, consequence modelling for BESS transformers is necessary to address these unique risk factors
and ensure comprehensive safety assessment, given the current gaps in established standards and
regulations for this specific application.

The reference design shows that the BESS transformers on-site are proposed to include one 3.0 MVA rated
480V / 33 kV transformer for every four Tesla MP2XL units, totalling 140 off 480V / 33 kV transformers. The
supplier for these transformers has not yet been chosen, but details of a typical model (Wilson Transformers -
3000kVA, 33000/480 - 480V BESS skid) are provided in Appendix B.
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6. Hazard identification

The hazard identification and safeguards for the construction and operational phases are provided in Table 4.
The safeguards are required to ensure the risk scenarios that were identified are contained or at least
controlled to an acceptable level. In undertaking the hazard identification study, the following assumptions
were made:

— All plant and equipment are installed and operated in accordance with appropriate Australian Standards,
codes and guidelines

— Dangerous goods are stored in accordance with the Australian Dangerous Goods Code, relevant
standards and guidelines, even if not a licensable quantity

— All equipment and systems are designed to incorporate safety-in-design principles that aim to eliminate
or minimize hazards through engineering controls and protective measures.

— Personnel are trained and competent to perform their assigned tasks
— Personnel attend work free from the influence of drugs, alcohol and fatigue

— Supervision arrangements are in place for all works performed at site.
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Table 4

Hazard identification

Hazard
scenario

Construction Phase

1

Vehicle
interactions on
public roads

Vehicle
interactions
within the
Project area

Natural
hazards

Fire started
within the
Project area

Loss of
containment of
chemicals,
including
dangerous
goods

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025

Causes

— Vehicle movements to and

from the Project area
adjacent to public roads

— Vehicle movements in

vicinity of personnel

— Flooding, earthquake,

extreme wind, lightning,
bushfire

— Hot works

— Damage to storage
containers e.g. due to
external impact

— Human error

Consequence

Personal injury /
fatality

Personal injury

Personal injury
Asset damage
Site shut down

Personal injury /
fatality

Environmental
damage
Personal injury

Potential for
off-site
impact

Yes

No

No

Yes

No

Potential safeguards

Prepare traffic management plans including standard traffic rules and signage
for construction and operation

Licensed and inducted driver on-site roads.

Prepare traffic management plans including standard traffic rules and signage
for construction and operation

Implement Project area speed limits

Provide designated pedestrian areas for construction and operation

Licensed and inducted drivers

Operational environmental management plan (OEMP)

Dust management and Personal Protective Equipment (PPE) measures

Door hardware to prevent uncontrolled closure due to wind

Lightning protection

BESS site built above 1% AEP flood levels

Asset Protection Zones around the facility

Onsite Fire Water and Fire fighting equipment

Structures built to Australian Standards for Wind and Earthquakes.

Manage fuel for vehicles and machinery within the Project area to appropriate
standards

Hazardous goods storage areas are to be kept free of vegetation

Design BESS to minimise fire impacting surrounding areas, including a
Bushfire Management Plan.

Construction environmental management plan (CEMP) including hot work
permit process

Hot Work Procedure, including Hot Work Permits, Designated Hot Work Bays,
No hot work permitted on fire ban days.

Store chemicals in line with appropriate standards

Implement a regular inspection and maintenance regime for chemical storage
areas

Implement standard handling procedures

Provide a Safe Work Method Statement detailing methods for chemical
handling procedures

Provide spill kits to be used in the event of an incident involving release of
chemicals
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Hazard

scenario

6 Contact with
chemicals,
including
dangerous
goods

7 Contact with
electricity

Causes

Operation & Maintenance

8 Thermal
runaway of
LFP batteries

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025

General construction
activities (welding,
refuelling)

Vegetation management

Contact with live electrical
source

Cranes impacting
overhead lines
Connection to existing
overhead power lines

Over and under- voltage
during discharge of
batteries

Thermal runaway reactions
Over discharge of batteries
Internal short-circuit

Consequence Potential for
off-site
impact

— Personal injury No

Personal injury / No
fatality

Thermal runaway @ Yes
event leading to

battery fire

Toxic gas

generation

Potential safeguards

Implement standard transfer and handling procedures

Provide appropriate PPE to staff handling dangerous and hazardous goods
Minimise use of dangerous materials within the Project area

Store chemicals in line with appropriate standards

Implement a regular inspection and maintenance regime for chemical storage
areas

Implement standard handling procedures

Provide a Safe Work Method Statement detailing methods for chemical
handling procedures

Provide spill kits to be used in the event of an incident involving release of
chemicals

Implement standard transfer and handling procedures

Provide appropriate PPE to staff handling dangerous and hazardous goods
SDS folder to be kept on-site containing a copy of the relevant SDS for
hazardous chemical substance, stored as per segregation requirements of the
DG Code

Implement a Workplace Health and Safety (WHS) plan

Undertake a detailed Safety in Design process

Implement isolation procedures prior to maintenance of electrical equipment
Use a spotter for crane operation

Install fit for purpose electrical systems

Supply and use of arc flash protective PPE

Secure Project area and BESS footprint (fencing, gate person)

Emergent response procedures

Unenergized site until commissioning

Clear identification of electrical hazards once Project area is engaged
Permit to Work and Lock-out-tag-out processes

Designed to appropriate standards

Low voltage rescue training and associated rescue equipment

Thermal control and thermal runaway detection

Batteries to be stored as per supplier’s specifications

Fusible separators inside cells

Selection of appropriate battery chemistry to minimise thermal runaway
potential

Provide insulation around batteries
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10

1

Hazard

scenario

Fire
propagation to
other batteries

Mechanical or
chemical
damage of
LFP battery
assemblies,
causing
thermal
runaway

Battery
Explosion

Document Set ID: 5319486
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Causes

Damaged battery

Coolant leak

Cyber-attack (unauthorised
remote operation of
modules)

Thermal runaway reactions
in nearby battery

Rapid heating of individual
cells (e.g. lack of venting,
thermal runaway reactions)
Vehicle impact into
batteries

Battery thermal runaway
and generation of off
gases that are flammable.
Ignition of off gases within
enclosure resulting

in confined explosion

Potential for
off-site
impact

Consequence

— Personal injury /
fatality
— Asset damage

— Thermal runaway | Yes
event leading to
battery fire

— Toxic gas
generation

— Personal injury /
fatality

— Asset damage

— Toxic gas Yes
generation

— Personal injury /
fatality

— Asset Damage

— Toxic gas Yes
generation

— Personal injury /
fatality

— Asset Damage

Potential safeguards

Battery Management System (BMS) to properly manage the batteries state of
charge

Integrated circuit control systems, to avoid voltage drift

Current sensing circuits, to avoid short circuiting

Battery balancing devices, to avoid deterioration and individual cell over/under
voltage

Factory cell matching (capacity balancing of battery batches to avoid single
cell overcharge situations)

Adoption of integrated battery solution

Incorporate the potential for toxic gases being generated during a BESS fire
into the Emergency Response Procedures, including appropriate PPE and or
exclusion zones for emergency responders.

Detailed design and installation to NFPA 855 and manufacturer’s manual

Use of BESS compliant with UL9540 and tested to UL9540A

Fire Risk Assessment / Safety Study, including validation of separation
distances to prevent escalation

Detailed design and installation to NFPA 855 and manufacturer’s manual

Fire testing by Original Equipment Manufacturers (OEMs) in accordance with
UL9540A

Selection of BESS OEM with advanced fire mitigation systems.

Ensure batteries are Quality Assured to ISO 9001, AS/ NZS 5139 and
prevailing battery manufacturing standards

Physical measures to mitigate possible vehicle impact

Batteries to be stored as per supplier’s specifications

Implement a regular inspection and maintenance regime for the battery
assemblies

Units will be ground mounted to a foundation or base strong enough to
support the weight of the equipment and anchor loads

Site traffic management plan

Provide thermal control systems inside BESS containers

Pressure sensitive vents (on BESS containers) that discharge to safe
locations

Battery Management System (BMS) to properly manage the batteries’ state of
charge
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Hazard Causes Consequence

Potential for | Potential safeguards

off-site
impact

scenario

12 Electromagnet
ic Radiation
(EMR)

13 Natural
Hazards

14 Internal
Project area
fire

15 External Fire

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025

EMR generated from -
BESS, High Voltage Power
lines, Grid infrastructure)

Flooding, earthquake, -
lightning, bushfire

Refuelling of standby -
diesel generator during
operations (minor —
quantities) from a mobile -
diesel tank.

Fire or explosion from -
sources external to the
BESS. _

Personal injury / No
fatality

Personal injury / Yes
fatality

Asset Damage

Project area shut

down

Personal injury / Yes
fatality

Asset Damage

Project area shut

down

Personal injury / Yes
fatality

Asset Damage

Project area shut

down

All designs will be in accordance with the Guidelines for limiting exposure to
Time varying Electric, Magnetic and Electromagnetic Fields (15; 16) and
relevant codes and industry best practice standards in Australia.

All relevant procedures in relation to a high voltage installation will be adhered
to throughout the life of the Project.

The security system for the Project area, including safety fencing and closure
of gates, will be maintained throughout the construction and operation, to
provide safe exposure distances to the public.

Restricted access to Project area and access only to safety inducted
personnel.

Design structures to appropriate codes and standards

Manage fuel for vehicles and machinery within the Project area to appropriate
standards

Design buildings to appropriate codes

Provide fire protection systems

Prepare a bushfire management plan in consultation with the Rural Fire
Service

Lightning protection

BESS site built above 1% AEP flood levels

Asset Protection Zones around the facility

Onsite Fire Water and Fire fighting equipment

Site specific emergency management plan, trained fire wardens, site first
aiders, fire extinguishers, first aid kits

Refuelling systems design to AS 1940 for diesel mobile plant

Emergency Response Plan

Design structures to appropriate codes and standards

Manage fuel for vehicles and machinery within the Project area to appropriate
standards

Design buildings to appropriate codes

Implementing minimum APZ setbacks as per the Bushfire Hazard Assessment
and Bushfire Management Plan (17) to mitigate external fire hazards, as well
as mitigation of propagation of external fires to outside the Project area
boundary
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Hazard

scenario

Causes

Consequence

Potential for
off-site
impact

Potential safeguards

Implementing increased APZs for the BESS system, substation and switching
station, and positioning outside of the flame throw distance, or as detailed in
the Bushfire Assessment

Site specific emergency management plan, trained fire wardens, site first
aiders, fire extinguishers, first aid kits

16 Loss of — Damage to storage Environmental No Avoid / limit storage of hazardous materials within the Project area
containment of containers e.g. due to damage Store chemicals and hazardous materials in line with appropriate standards
chemicals, external impact Personal injury (e.g. herbicides)
including — Wear and tear Implement a regular inspection and maintenance regime for chemical storage
dangerous — Thermal runaway areas
goods Implement standard handling procedures

Provide a Safe Work Method Statement detailing chemical handling
procedures

Provide spill kits to be used in the event of an incident involving release of
chemicals

Implement standard transfer and handling procedures

Provide appropriate PPE to staff handling dangerous and hazardous goods
Self bunding flammable goods cabinets, bunded pallets

17 Contact with — Maintenance of batteries Contact with No Store chemicals in line with appropriate standards
chemicals, chemicals, Implement a regular inspection and maintenance regime for chemical storage
including including areas
dangerous dangerous goods Implement standard handling procedures
goods Provide a Safe Work Method Statement detailing methods for chemical

handling procedures

Provide spill kits to be used in the event of an incident involving release of
chemicals

Implement standard transfer and handling procedures

Provide PPE to all staff

18 Power — Internal failure of a power Personal injury / No Equipment certified and installed to relevant standards - Voltage rating to
converter fire/ capacitor fatality match maximum open circuit voltage
explosion — Overvoltage and vales Asset Damage Overcurrent trip if maximum current exceeded

overheated
Overcurrent and cables
overheated

Arc Fault

Project area shut
down

Quality checks of installation before commissioning
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Hazard Causes Consequence

Potential for | Potential safeguards

off-site
impact

scenario

19 Inverter failure

20 Power
Transformer
Fire within the
BESS

21 Transformer
explosion

22 Contact with
electricity

23 Vehicle
collision with
on-site
infrastructure

Document Set ID: 5319486
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Overvoltage
Reverse polarity of cables
(human error)

Coolant leak and ignition
Transformer oil
overheating

Earth leakage

Arc fault

Fire spread from BESS
Gases generation inside
transformer enclosure
(hydrogen)

Vermin exposing
conductors

Contact with live electrical
sources

Cranes impacting
overhead lines

Vehicle movements in
the vicinity of personnel
Vehicle impact to
infrastructure

Personal injury / No
fatality

Asset Damage

Project area shut

down

Transformer fire No
Injury to

personnel in the
vicinity

Potential for

escalation

Overheating of No
transformer and
explosion from
overpressure

Personal injury /
fatality

Asset Damage

Project area shut

down

Personal injury / No
fatality

Personal injury / No
fatality
Asset Damage

System trip/shutdown

Voltage rating to match maximum open circuit voltage

Equipment tested and approved

Certified electrician

Quality checks of installation before commissioning

System configuration - use of integrated battery solution. e.g. Tesla Megapack
where inverter size is reduced

Designed to AS 2374.8:2000 — Power Transformers — Application Guide
Fire protection provided

Separation distance/ fire isolation of transformers

Design to AS2067

Site specific emergency management plan, trained fire wardens, site first
aiders, fire extinguishers, first aid kits

Relief valve on transformer to vent off gases

High temperature trip

Design to AS2067

Permit to Work, including isolation procedures

Install fit for purpose electrical systems

Supply and use of arc flash protective PPE

Prevention of unauthorised/unnecessary access.

Mechanical interlocking of electrical equipment

Earthing of switchgear, circuit boards and inverters

Training of operational staff

Lock-out tag-out procedures

Prepare traffic management plans including standard traffic rules and signage
for construction and operation

Implement Project area speed limits

Provide designated pedestrian areas for construction and operation

Driver competency

Installation of bollards/protective barriers in high-risk areas, as per AS2067
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7. Hazard assessment

71 Hazard scenarios

The key hazards identified in Table 4 that may have off-site consequences are listed below and will be
assessed. The primary hazard for BESS is thermal runway, which is caused by overcharging / charging fault
or overheating in containers, and can lead to

— Fire
— Toxic gas exposure
— Battery explosion

Additionally, there is a risk of a transformer oil pool fire involving the 480V / 33 kV BESS transformer.

7.2 Consequence thresholds

Risk assessment consequence thresholds serve as the criteria for evaluating the potential impacts of
hazardous chemical facilities on human health, safety and the environment. These thresholds are defined by
State Code 21 and specifically address the following:

— Exposure to Thermal Radiation: This relates to the effects of a fire

— Exposure to Dangerous Doses of Hazardous Chemicals: These doses are defined by the Acute
Exposure Guidelines Level (AEGL)

— Exposure to Overpressure: This pertains to the effects of an explosion or overpressure event.

Each land use or land use zone has specific performance outcomes associated with these consequence
thresholds. The purpose is to ensure that the hazardous chemical facility is designed and sited, to the extent
reasonably practicable, in a manner that protects human health, safety, and the built environment from off-site
risks.

7.2.1 Thermal radiation consequence thresholds

Section 4.4.1 of the Planning Guideline Queensland State Code 21 (4) requires that the areas outside the
facility boundary shall not be exposed to heat radiation exceeding 4.7 kW//m?, except industrial land which
should not exceed 12.6 kW/m?2. As per Table 1 in State Code 21, these thermal radiation thresholds equate to
the following consequences presented in Table 5.

Table 5 Thermal Radiation Consequence Thresholds

Heat radiation
(kW/m?)

4.7 — Will cause pain in 15-20 seconds and injury after 30 seconds exposure (at least second-degree
burns will occur)
12.6 — 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
23 — Likely fatality for extended exposure and chance of fatality for instantaneous exposure
— Spontaneous ignition of wood after long exposure
— Unprotected steel will reach thermal stress temperatures which can cause failure
— Pressure vessel needs to be relieved, or failure would occur
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7.2.2 Toxic gas cloud consequence thresholds

Depending on the concentration, the nature of the material, the duration and mode of exposure (i.e. via the
respiratory tract, lungs, skin or ingestion), the effects of toxicants range from fatality, injury (e.g. damage to
lungs and respiratory system, damage to nervous system, emphysema, etc.) to irritation of eyes, throat or skin
through to a nuisance effect. Effects can also be classified as acute, chronic or delayed (4).

Section 4.4.3 of Planning Guideline State Code 21 (4) requires that a quantitative assessment of the
consequences (e.g. dispersion modelling of a toxic plume) is undertaken to determine the potential for a
dangerous dose to human health. It requires that the distances to AEGL-2 are determined.

AEGLs are defined as follows (18):
— AEGL-1: Notable discomfort, irritation, or certain asymptomatic non-sensory effects. However, the
effects are not disabling and are transient and reversible upon cessation of exposure.
— AEGL-2: Irreversible or other serious adverse health effects or an impaired ability to escape
— AEGL-3: Life threatening health effects or death.
This study will calculate the dispersion distances at AEGL-2 concentrations for toxic chemicals found in the
battery off gas composition, which is discussed in Section 8.4.3. This is in line with other impact risk criteria

where State Code 21 requires the impact to be limited to AEGL-2 (60 min) at the facility boundary. The AEGL-
2 Levels for CO, HCI, FH and HCN are shown in Table 6.

Table 6 AEGL-2 Levels for CO, HCI, HF and HCN
L S T S T R
Carbon Monoxide 83 ppm
2 Hydrogen Chloride HCI 22 ppm
3 Hydrogen Fluoride HF 24 ppm
4 Hydrogen Cyanide HCN 7.1 ppm

7.2.3 Overpressure consequence thresholds

Section 4.4.2 of Planning Guideline State Code 21 (4) requires that the overpressure effects of vapour cloud
explosions, explosive reactions and similar must be estimated. It requires that areas outside of the facility
boundary are not exposed to an overpressure greater than 7 kPa, except industrial land use which shall not
exceed 14 kPa.

State Code 21 provides the following information regarding the effects of explosion overpressure, presented in

Table 7.
Table 7 Overpressure Consequence Thresholds
Exosionovprosrs B |
3.5 kPa (0.5 psi) — 90% glass breakage
— No fatality and very low probability of injury
7 kPa (1 psi) — Damage to internal partitions and joinery but can be repaired
— Probability of injury is 10%. No fatality.
14 kPa (2 psi) — House uninhabitable and badly cracked
21 kPa (3 psi) — Reinforced structures distort

— Storage tanks fail
— 20% chance of fatality to a person in a building
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7.3 Modelling software

The consequence modelling for all hazards except battery thermal runaway was performed using Det Norske
Veritas (DNV) Process Hazard Analysis Software Tool (PHAST) Version 8.9.

PHAST is recognized as the industry standard for process hazard analysis inclusive of flammable, fire,
explosion, and toxic hazards. It is used to estimate, understand, and visualise the effects from loss of
containment scenarios (19).

7.4 Input data and assumptions

7.4.1 General assumptions

The general assumptions and inputs for the model are shown below in Table 8. Note that PHAST does not
consider Project area specific topography, therefore all heights are measured from ground level (grade).

Table 8 General model assumptions and inputs
Release location All releases are assumed to be outdoor releases, over land
Terrain Flat terrain
Ambient temperature 27°C Average maximum temperature at the closest meteorological site, Dalby Airport (20)
Surface temperature 27°C Average maximum temperature at the closest meteorological site, Dalby Airport (20)
Relative Humidity 0.7 (20)
Surface roughness 1m

Representing regular large obstacle coverage

The surface roughness of upwind terrain affects the turbulence in the air as it reaches the
release

Queensland State Code 21 (21), requires that consequence modelling should use a plausible range of local
weather conditions and determine those that results in the highest consequences.

The closest weather station to the Project area is located in Kogan. However, the weather data available from

this station is limited. As a result, the Bureau of Meteorology recommends utilising data from the next nearest

wind station, which is Dalby Airport. The rose of wind direction versus wind speed for Dalby Airport is shown in
Figure 3 and Figure 4 for the 9am and 3pm recorded wind speed, respectively.
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Using the Dalby Airport weather data, the weather conditions for the QLD Battery Project area location have
been estimated in Table 9, using the Pasquill stability scheme in Table 9 which is commonly used to describe
the amount of turbulence in the atmosphere for consequence and dispersion modelling.

Table 9 Pasquill weather stability class definitions
A Unstable Day time — sunny, light winds
B Unstable Day time — moderately sunny, light to moderate winds
C Unstable / Neutral Day time — moderate winds, overcast or windy and sunny
D Neutral Day time — windy and overcast

Night time — windy

m

Stable Night time — moderate winds with little cloud / light winds with more clouds

F Stable Night time — light wind, little cloud

The weather classifications used in the modelling are provided in Table 10 and represent a range of weather
conditions that could be experienced at the selected site for both day and night conditions.

Table 10 Modelled weather conditions

Weather condition designation

Stability class Average wind speed (m/s)

-HI

Category 1.5/F 1.5
Category 3/A-B A-B 3
Category 4.5/D D 455

7.4.2 Thermal radiation

The radiation consequences of a thermal runaway will be determined assuming a BESS fire in which the
entire BESS unit is assumed to undergo combustion at the same time. This provides the worst-case for off-
site consequences and helps to identify specific separation distances between BESS units and adjacent

equipment.
The assumptions to be used for consequence calculations for the Tesla Megapack 2XL BESS units are listed
in Table 11.
Table 11 Thermal radiation consequence assumptions
N i
Surrounding air temperature Average air temperature (20)
Assumed average container | 660 °C Trigger temperature for thermal runaway is lower (about 160 °C)
surface temperature during The individual cells may exceed 600 °C (22)

th | i . . . . .
ermat runaway reaction 660 °C is melting point of aluminium (23) and conservatively
assumed to be equal to the external surface temperature

Number of Tesla MP 2XL 1 Separation distances are taken to be greater than or equal to the
units on fire recommended spacing provided by Tesla, preventing escalation
to neighbouring Megapack units

Height of Tesla MP 2XL 2.785 m Height of a Tesla MP 2XL (8)
Length of Tesla MP 2XL 8.8 m Length of a Tesla MP 2XL (8)
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The detailed calculations for thermal radiation from battery thermal runaway can be found in Appendix A. This
is the only scenario that was not modelled using DNV PHAST.

7.4.3 Toxic gas exposure

For the most part, LFP battery fires are not significantly more toxic than a comparable plastics fire, but there is
the potential for low concentrations of more harmful gasses to be produced. A typical composition of off gas
from LFP battery fire is listed in Table 12 (24). This composition has been assumed for the Tesla Megapack
2XL as it contains LFP battery cells.

Table 12 Off gas composition from thermal runaway of lithium iron phosphate batteries (24)
Chamialformia ———_tame | Ninoiealtes
CO2 Carbon Dioxide 36.9
CcO Carbon Monoxide 11.9
CHa4 Methane 5.9
C2He Ethane 211
CoH4 Ethylene 6.1
CsHs Propane 4.7
HCI Hydrogen Chloride 1.1
HF Hydrogen Fluoride 3.8
HCN Hydrogen Cyanide 0.6
CeHe Benzene 0.3
C7Hs Toluene 0.7
C2HsOH Ethanol 4.2
CHsOH Methanol 2.6
Total 100.0
Average Molecular Weight 35.41

The total toxic gas concentration is 17.4%, being the sum of the toxic components CO, HCI, HF and HCN.
While benzene and toluene are also toxic, their concentrations in the off gas are so low, and their AEGLs are
so high, that they have not been considered in this analysis.

Gas dispersion calculation is used to determine the amount of gas coming from the cell during a fire event.
The DNV GL Technical Reference for Li-ion Battery Explosion Risk and Fire Suppression (24) provides
reference for typical release rates and gas conditions used in gas dispersion modelling.

In addition to the composition given above, the inputs and assumptions in Table 13 were used for the toxic
gas exposure consequence modelling.

Table 13 Toxic gas consequence assumptions
Paameor e Uk oot ]
Off gas generation rate 0.01 kgls Maximum release rate typically 0.001 to 0.01 kg/s, with 0.01 kg/s
being used a the highest off-gas generation rate therefore the
worst-case scenario (24)
Total time 3600 s 1 hour maximum
Inventory 36.00 kg Inventory = Generation rate x total time
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Parameter Value m Comment

Length of Vent 0.215 m The length of the vent has been assumed to be such that it
discharges at 3m above grade, which is slightly more than the
height of the MP2XL (2.785m).

Vent size (Orifice Diameter) 10 mm Assumption

Temperature of release 600 °C Temperature of the release, typically assumed from 500°C or
800°C. 600°C used to be consistent with Scenario 1 temperature.

Toxic exposures were tracked at the AEGL-2 concentrations for HCI, HF, HCN and CO, given in Table 5. The
definitions of AEGL are stated in Section 8.2.2.

7.4.4 Battery explosion

In addition to toxic gases, when an LFP battery pack gets overheated it produces flammable gases (12).

Although the off gas composition in Table 12 does not show hydrogen, it is a highly flammable gas and should
be included in the analysis if present. Hydrogen is produced by the thermal runaway of LFP batteries but is
then consumed (potentially generating HCI and HF) by the time the gas reaches the sensors and hence
hydrogen was not reported (25). However, before the hydrogen is consumed, a maximum of 30% hydrogen
could be present. The DNV study (24) assumed 30% hydrogen in the initial off gas and normalised the
composition of the measured gas to arrive at the off gas composition as it is evolved from the battery pack.
Since the Tesla MP2XL has the battery chemistry of an LFP battery, the off-gas composition is assumed to be
as provided in Table 14 (24), which has been adjusted for hydrogen.

Table 14 Calculated Off Gas composition adjusted for assumed hydrogen content of 30%
Chomcd —Wame nopleseaiion |
CO2 Carbon Dioxide 31.3
CO Carbon Monoxide 10.1
CHa Methane 5.1
C2Hs Ethane 18.2
CoH4 Ethylene 51
H2 Hydrogen 30.2
Total 100.0
Average Molecular Weight 24.91

Similarly to the toxic gas scenario, the DNV GL Technical Reference for Li-ion Battery Explosion Risk and Fire
Suppression (24) provides reference for typical release rates and gas conditions to be used in consequence
modelling. If ignition of off gases occurs, at the time of ignition, the total amount of flammable gas present in
the container is taken as the stoichiometric mixture (worst case explosion scenario). The flammable gas
concentration in the container at the time of ignition is taken as 0.0591 kg/m?® (being the geometric mean of
the explosive off gas flammability ranges), and the flammable gas content in the container is 1.15 kg.

7.4.5 Transformer pool fire

As a transformer supplier has not been chosen for the BESS transformers, specifications from a typical model
(Wilson Transformers - 3000kVA, 33000/480 - 480V BESS skid) have been supplied in Appendix B.

A mineral oil release from a transformer into its bunded area has the potential for ignition, which may result in
a pool fire. For the pool fire modelling, a standalone pool fire model is used in the PHAST software. The
standalone pool fire model evaluates the radiation effect from a single pool fire scenario, with the ignition
source and fire located at the equipment location.
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It is expected that the transformer oil to be used will be a K-Class fluid such as FR3 or Midel. The chemical
composition of K-Class fluids is complex and varies depending on the specific type of fluid used. As this
chemical composition was not available or decided at this point, dodecane (C12H2s) was used as the fluid for
the modelling. The inputs and assumptions in Table 14 were used for the transformer pool fire consequence

modelling.
Table 15 BESS Transformer pool fire assumptions
T T
Bund Area 9.21 Bund width x bund length
Bund Width 2.48 m Transformer Specification 886-B038-11, see Appendix B
Bund length 3.72 m Transformer Specification 886-B038-11, see Appendix B
Bund height 0.60 m Transformer Specification 886-B038-11, see Appendix B
Pool Fire Diameter 3.42 m Based on the equivalent diameter of the Bund (being the
diameter of a circle with the same area as the rectangular bund)
Material Dodecane | (Ci2Hzs) A K-class fluid couldn’t be modelled so an equivalent material
dodecane has been used as it has a similar Heat of Combustion
(44 kJ/g).
Transformer Oil Volume 3260 L Transformer Specification 886-B038-11, see Appendix B

7.5 Results

7.5.1 Thermal radiation

A summary of the calculated heat radiation consequences for the thermal runaway of all the cells in a single
BESS unit is provided in Table 16. Details of this calculation are provided in Appendix A.

Table 16 Summary of heat radiation consequences

Maximum Distance Downwind of Release to Heat Radiation

Release Scenario 4.7 KW/m? 12.6 kW/m? 23 kW/m?2
(heat radiation level (heat radiation level (heat radiation level that can
that can cause injury) | that can cause fatality) cause property damage)

Not reached.

3.83m 1.02 m Maximum thermal radiation at 0.1
m is 18.88 kW/m2.

Single battery container
thermal runaway

These results illustrate that there is no limit on the placement of occupied buildings due to thermal radiation
from a battery unit, as the radiation level does not reach 23 kW/m? outside of the unit. Separation distances
between units will comply with AS 2067 and are equal to or greater than the recommended spacing provided
by Tesla. This should minimise escalation to neighbouring Megapack units.

7.5.2 Toxic gas exposure

If a LFP battery goes into thermal runaway, then toxic and flammable off-gasses are produced as listed in
Table 12. This assessment focused on the possible consequences of release of four toxic chemicals and their
relevant AEGL-2 concentrations given in Section 7.2.2. The toxic dispersion graphs, showing the cloud height
and distance downwind for each of CO, HCI, HF and HCN are shown in Figure 5, Figure 6, Figure 7 and
Figure 8, respectively.
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These results indicate that all the toxic substances stay in the dispersion plume above roof height of the
Megapack container. Therefore, the modelling indicates no toxic injury risk to personnel or the public from CO,
HCI, HCN, and HF in battery thermal runaway off gases as the toxic concentrations do not reach head height
or ground level.

The results indicate the maximum distance downstream of the battery cell that the toxic gas is present at or
above the AEGL-2 level. This is shown in Table 17.

Table 17 Results - Toxic Gas Dispersion - distance downwind to AEGL-2
min)
CcO 83 ppm 0.3 m from BESS vent outlet, stays above 3 m (height of vent outlet)
HCI 22 ppm 1.55 m from BESS vent outlet, stays above 3 m (height of vent outlet)
HF 24 ppm 9.5 m from BESS vent outlet, stays above 3 m (height of vent outlet)
HCN 7.1 ppm 5 m from BESS vent outlet, stays above 3 m (height of vent outlet)

The table also shows the AEGL-2 concentrations for each chemical in parts per million (ppm). The results
show that CO has the shortest distance of 0.3 m, followed by HCI with 1.55 m, HCN with 5 m, and HF with 9.5
m. The results also show that the toxic gas plume stays above 3 m (the height of the vent) for all chemicals.
This means that the toxic gases are not likely to affect the ground level or the nearby buildings.

The Project area is surrounded by a buffer zone to contain any potential toxic gas discharge within the fenced
site boundary, and which is not accessible by the public. The toxic dispersion analysis confirms no off-site
consequences related to toxic gas exposure are anticipated, meeting the requirements outlined in the
Planning Guideline Queensland State Code 21.

Although it is not anticipated that there will be off-site consequences, emergency services should wear self-
contained breathing apparatus if entering the unit or being in close proximity during thermal runaway events.

7.5.3 Battery explosion

The explosion overpressures generated by ignition of the off-gas cloud if contained with the BESS container
are calculated using the TNT explosion model in PHAST 8.9. If ignition of the off gases, described in Table 14
occurs, then the explosion overpressure generated is summarised in Table 18.

Table 18 Summary of battery storage explosion overpressures

Distance from BESS container (the same for all three locations modelled)

Release Scenario
0.35 kPa (0.035 bar) | 7 kPa (0.07 bar) 14 kPa (0.14 bar) | 21 kPa (0.21 bar)

Storage Battery explosion 23.8m 14.5m 9.2m 71m

The effect zones of a battery storage explosion can be seen superimposed on the layout in Figure 9,
Figure 10, and Figure 11. In this explosion scenario, the weather and wind conditions did not impact the effect
zone of the consequence, so only one weather condition is shown.
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It must be noted that any of the BESS containers could explode, and hence the overpressure contours could
occur anywhere on-site, depending on which BESS container explodes. The locations shown on Figure 10,
Figure 9, and Figure 11 are representative locations to illustrate the effects for three different scenarios (e.g.,
on-site risk, off-site risk, and impact on the substation).

The 21 kPa overpressure consequence zone (indicated by the purple circle at 0.21 bar) represents the area
where a storage tank could potentially fail, as specified by Queensland State Code 21 (21). To ensure
continued availability of fire water during an emergency, all water storage tanks should be situated more than
7.1 m from any BESS units.

Additionally, there is a larger effect zone corresponding to an overpressure of 3.5 kPa (indicated by the blue
circle at 0.035 bar). While this pressure level is unlikely to cause direct injury, there is a 90% likelihood of
glass breakage within this zone.

Therefore, to meet the State Code 21 overpressure consequence criteria, the fence line should be positioned
at least 14.5 m in any direction from all BESS containers. The 50-m buffer zone surrounding the BESS
footprint boundary ensures compliance with this criteria.

7.5.4 BESS transformer pool fire
A summary of the calculated heat radiation consequences is provided in Table 19.

Table 19 Transformer pool fire heat radiation distances

Maximum Distance Downwind of Release to Heat Radiation

23 kW/m?

. 2 2
Release Scenario 4.7 kWim 12.6 kWim (heat radiation level that

(heat radiation level that (heat radiation level that
can cause injury) can cause fatality) can cause property
damage)
Single battery container
thermal runaway (Weather | 14.2 m 99 m 8.0m

4.5/D)
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Radiation Ellipse for Early Pool Fire
Category 4.5/D - Offsite Impacts (Graph is similar for all three locations)
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Figure 12 BESS Transformer pool fire, height, and distance of thermal radiation effects (weather 4.5/D)

Based on the analysis, it is recommended that all occupied structures (such as offices or control rooms) be
positioned at least 8 meters away from the nearest transformer. This distance corresponds to the 23 kW/m?
heat radiation level, which could potentially cause property damage. Based on the layout used for the
development plan at the date of publication of this report, which is shown in Figure 2, occupied structures are
located at least 16m away from the nearest transformer, and hence easily meet the minimum separation
requirement.

The consequence effect zones for a BESS transformer pool fire are shown overlaying the site layout in
Figure 13, Figure 14, Figure 15. The 4.5/D weather scenario is presented to demonstrate a worst-case

scenario.
%@ : 0.000 i o.::F .‘I 0.060
/ _h N Pool fire - 23.0 KAIM2 23 KAIm2
=a ! P Pool fire -12.6 KWim2 12.6 kivim2
=
% .II’ N Pool fire - 4.7 KW/m2 4.7 KW/m2
SE | W W@ 7
= |; Ll
3%@ | ol TT] I !
3%@ il’ - \—EEEND'IEG <;
= ¢
d ||  He - {
{
= r PN e AR <,
=g J
== | iE [+ © oeeo {
Ei=—"|[] = @ )
: {

—

. . . . . , n ¢
@ ¢
el ® i
@ ¢
Figure 13 Transformer pool fire, representative worst-case for off-site impacts (effect zone — weather 4.5D)
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Figure 15 Transformer pool fire, representative worst-case for impacts to substation (effect zone — weather 4.5D)

It must be noted that the heat radiation contours could occur anywhere within the BESS, and the locations
shown on Figure 14, Figure 13, and Figure 15 are representative locations for three different scenarios.

The Project area includes a 50-meter buffer zone around the BESS footprint which ensures that any thermal
radiation from a potential transformer fire would be contained within the Project boundaries. This aligns with
the requirements outlined in the Planning Guideline Queensland State Code 21 (4) which mandates that the
Project must not pose any unacceptable offsite risk to public health, safety, or the environment.
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8. Recommendations

8.1 Management of hazards

Following the hazard identification shown in Table 4, there are controls that should be enacted to manage
hazards in line with the relevant legislative requirements. A summary of the potential methods of controlling
key hazards that may have both on-site and off-site impacts is provided in Table 4. It is recommended that
these controls be implemented to prevent the identified risk scenarios from occurring.

8.1.1  Construction and operational management

The construction and operational management processes should identify the proposed methodology for
Project area construction and/or installation and/or operation of infrastructure that may cause hazardous
situations or result in hazardous substances being used on-site. The detailed methodology should indicate the
potential hazards, and the control measures required to mitigate risks to as low as reasonably practicable
during each phase.

The management processes should produce a risk register, which will be treated as a live document to be
regularly reviewed during each phase. Any information considered to be relevant to subsequent phases will be
carried forward in the risk register. Implementation of the control measures identified through the risk
assessment process should use appropriate documentation such as construction and operational
environmental management plans, supported by specific management sub-plans.

8.1.2 Chemical and spill management

If chemicals are brought onto the Project area during construction and for maintenance activities, they should
be stored in accordance with Australian Standards such as the ‘Model Code of Practice: Managing risks of
hazardous chemicals in the workplace’. It is recommended that each chemical have appropriate labelling,
separation where necessary and be disposed of in accordance with Australian Standards. Emergency
services require access to the safety data sheet register of all chemicals that are located on-site.

Additionally, appropriate safe work procedures should be developed and implemented for the handling of all
chemicals, including transfer, storage, spill prevention, and cleanup.

8.1.3 Battery management

It is recommended that a battery management plan be developed and implemented to capture the following
key battery safety requirements:

— Storage and Installation: Batteries should be stored as per manufacturer specifications and installed by
qualified personnel.

— Certification and Compliance: Ensure batteries and equipment are Quality ISO 9001 certified, and any
other relevant standards such as:

— UL 9540A (26): Test Method for Evaluating Thermal Runaway Fire Propagation in Battery Energy
Storage Systems

— AS IEC 62619 (27): Standard for secondary lithium-ion cells and batteries for use in industrial
applications.

— UL 1973 (28): Addresses stationary batteries and evaluates their ability to operate safely under normal
and abnormal conditions related to electrical, mechanical, and environmental safety.

— NFPA 855 (29): Focuses on the installation of stationary energy storage systems. It aims to mitigate fire
and explosion hazards associated with battery systems, such as uninterrupted power supplies (UPS) or
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battery energy storage systems (BESS). NFPA 855 specifies stringent limits for energy capacity and
separation distances to control these hazards (1).

— Safety Measures: Install protective barriers, maintain safe distances, and ensure batteries include
protections and circuit controls.

— The location of the BESS should be at least 15 m from the core development area boundary to ensure
that potential radiant heat exposure to the public remains contained within both the AGL boundary and
the secured fenced perimeter.

— Separation distances between battery containers should be confirmed by the BESS designer/ supplier
through appropriate thermal testing/ modelling and comply with AS 2067 (30)

— Compliance with the QLD WHS Act & Regulations (2)
— Battery Management System (BMS): Manage the batteries’ state of change to avoid deterioration.

— Maintenance and Inspection: Regular inspection and maintenance regime for the batteries and
associated equipment.

— Emergency Response Plan: Including a protocol in place for damaged batteries that will include the
following actions:

Immediately remove a battery from service.

Move the damaged battery to an area away from flammable materials if any sign of damage is
present. A damaged battery should also be monitored after removal for evidence of smoke, flame,
leakage of electrolyte, leakage of coolant, or signs of heat.

A battery emergency response plan to be enacted in the event of a BESS fire. This should be
regularly reviewed and tested in consultation with local emergency services.

Before moving a damaged battery, wait a period of time to observe if there is any smoke, as this may
be an indication that a thermal reaction is in progress.

Follow the manufacturer’s guidance regarding allowing a burning LFP battery container to burn out
on its own in a controlled and safe manner, using water to cool the surrounding environment and
adjacent containers.

8.1.4 Cumulative risk

The consequence analysis indicates no direct offsite impacts from the proposed development, and as such is
not required to evaluate the combined potential risk from this planned development.

However, there are other existing facilities and potential future developments near the Queensland Battery
site that may impact on the proposed development. These include a nearby coal-fired power station and an
associated hydrogen demonstration plant, located approximately 2.5 km from the proposed Queensland
Battery location. Potential risks from these sites could involve fire or overpressure scenarios that might directly
impact the Project area or hinder access and emergency response times.

Consideration of these risk must be incorporated into the development of the emergency response plan for
Queensland Battery development.
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0. Conclusion

This report addressed the hazard and risks associated with the Queensland Battery Development. This report
included a risk screening of the dangerous goods and initial hazard identification associated with the
construction and operation of the BESS Project, followed by a hazard assessment for those hazards that may
have impacts extending beyond the Project area boundary.

The key hazard identified for the Project area is battery thermal runaway. Three scenarios associated with
battery thermal runaway, and one additional scenario, were identified for further analysis to quantify their
affects:

Heat radiation from battery fire, caused by thermal runaway

Toxic gas exposure, caused by battery thermal runaway

Battery explosion

Transformer oil pool fire.

A comprehensive hazard assessment, including consequence modelling, was performed for these scenarios.
This involved quantifying potential impacts and assessing their severity to confirm the preliminary design
complies with the requirements of QLD State Code 21, with respect to not causing significant risk or offence to
the public. While operational risks include the possibility of fires originating from the BESS, the Project area’s
rural location suggests a low likelihood of harm from such incidents.

It is recommended that management procedures, safeguards and other controls listed in Table 4 and further
discussed in Section 8 can be used to appropriately mitigate the identified risk scenarios occurring. Any
changes to the design that impacts the assumptions used to generate this report should result in a review of
the report and update as required.
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Appendix A

Thermal radiation calculation summary
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Radiation between parallel surfaces

It was estimated that the heat experienced between a battery container outer surface and another battery
container or a person in range during a thermal runaway fire, can be estimated by two plates. Given the
battery containers are stationary and pose an escalation point, the radiated heat is calculated between two
battery containers. This calculation estimated the net radiant heat exchanged between two plates using the

diagram below.

Height of Tesla MP2XL

Length of Tesla MP2XL

Temperature of runaway
reaction

Atmospheric
temperature

Distance between
points of interest

Li=1L2

T1

T2

2.785

8.800

773

300

Calculated
values
provided
next page

metre Tesla, 2024, Industrial Lithium-lon Battery
Emergency Response Guide For Tesla
Industrial Energy Products including Megapack
and Powerpack

Revision 2.7 (8)

metre Tesla, 2024, Industrial Lithium-lon Battery
Emergency Response Guide For Tesla
Industrial Energy Products including Megapack
and Powerpack

Revision 2.7 (8)

Kelvin The individual cells’ internal temperature may
exceed 600°C (22), but it is not considered
credible that the surface temperature of the
modules will reach this temperature due to
ambient cooling. Therefore, 500 °C was used.

Kelvin See Section 8.4.1.
meter Iteratively adjusted to get HIPAP 4 heat flux
impact

The heat radiation g from one plate to the other is calculated as:
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q: a XVFI:I—Z) XA X(T14_ T;)

Where,
o = 56.69 x 10° = average Stefan-Bolzmann constant
A = area of plate 1 = L1 x H1
T1 is the plate 1 temperature
Tz is the plate 2 temperature

VF (1.2 = view factor from plate 1 to plate 2 (also known as radiation shape factor, angle factor, and
configuration factor)

VFuz=(@a+b+c—-d)xe

Where:

a = In[(1+y?) (1+2%)/(1+y*+2?)°]
b = z[(1+y?)*9] a tan[z/(1+y?)°®]

c = y[(1+22)°®] a tan[y/(1+22)°9]
d = z[atan(z)] + y[atan(y)]
e = 2/(ryz)

Where y and z are defined as:
y=L+/D
z=H:/D

Heat flux = g/A

kW/m? 3.83 HIPAP 4 heat radiation level that can cause injury
State Code 21:

Section 4.4.1, maximum heat radiation at the facility
boundary.

Table 1 = will cause injury after 30 seconds

12.6 kW/m? 1.02 m HIPAP 4 heat radiation level that can cause fatality
State Code 21:

Section 4.4.1, maximum heat radiation at the facility
boundary on industrial land

Table 1 = Significant chance of fatality for extended
exposure and high chance of injury

23.0 kW/m?2 Not reached. m HIPAP 4 heat radiation level that can cause property
Maximum damage
thermal State Code 21:
radiation at Table 1 = Likely fatality on extended exposure, chance of
0.1mis 18.88 fatality for instantaneous exposure. Unprotected steel will
kW/m?. reach thermal stress temps which can cause failure.
References

Tesla, 2023, Megapack 2 XL Specification Revision 2.5
Holman, J.P., Heat Transfer, 7th ed., McGraw Hill Book Company, New York, 1990. p. 385 - 405
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THETRANSFORMER
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KEY FEATURES

> Increased fire safety

> Reduced clearance
and transformer
installation footprint

> Reduced civil
engineering costs

> Extended
transformer life

> Increased
transformer
overloading limits
above nameplate

> Increased
environmental
protection

FM APPROVED DISTRIBUTION

TRANSFORMER SOLUTIONS

Wilson Transformer Company (WTC) offers a wide range of FM Approved distribution
transformer solutions that comply with ANSI/IEEE C57.12.00 and FM Approval
Standard 3990 for liquid insulated transformers. These solutions offer substantial fire
safety with high flash and fire points of >300°C; the increased resilience of this type of
additional protection may lower your property insurance costs.

B g

) SERBBBRER]

FM Approvals are worldwide certification and testing
services that assure FM Approved products and services
have been objectively tested and conform to the highest
international standards.

WTC's Distribution Transformer Business Unit located in
regional Victoria has extensive experience in supplying
FM Approved transformer solutions to a variety of
customers and industries around Australia. These
transformers provide higher safety protection, cost and
environmental benefits and are widely used in defence,
infrastructure, industrial and mining applications.

Our product range of FM Approved transformer solutions
includes three phase distribution transformers up to
8000kVA with system voltages up to 72kV and cooling
class KFWF/ KNAN/KNAF.

Wilson Transformer Company

BUILT SMART

FOR‘IFE

The transformer tanks built to this standard are capable
of withstanding an internal pressure of 20 psi (140 kPa)
for cylindrical type, 15 psi (105 kPa) for rectangular
type, without rupture and are equipped with pressure
relief devices.

Certificate of Compliance

APPROVED

@uﬂmuals‘

www.wtc.com.au




KEY FEATURES

Increased fire safety

As many distribution transformers are installed near or inside
buildings in urban areas or next to critical infrastructure, it is
paramount to ensure that fire safety measures are taken to avoid
catastrophic failures with long-lasting consequences.

Our FM Approved distribution transformers use FR3® or MIDEL
dielectric fluids, both of which are classified as K-class fluids with a
high fire point of >300°C. These FM Approved less flammable
transformer fluids represent a low fire hazard and can prevent or
significantly reduce the extent of damage in the event of a
transformer failure.

Reduced clearance and installation footprint

The FM Approved distribution transformers can be installed next to
a building or other transformers with a significantly reduced
transformer separation clearance requirement of only 0.9 metres.
There is no requirement for fire-rated or non-combustible
segregation walls. As a result, these transformer solutions
substantially reduce the transformer installation footprint and civil
engineering costs.

Figure 1. Minimum horizontal separation distance between outdoor liquid-
insulated transformers and exposed walls of main buildings

Exposed blank building wall
-

Transformer
Main building ’

Main building X

O

/ X
Containment

|
0,

Plan view Elevation view

X =Minimum separation distance from inside edge of containment to wall

Source: Transformers - FM Global Property Loss Prevention Data Sheets 5-4, p.22,
2019-2020. Posted and reprinted with permission*.

Table 1. Separation for exposure protection of main building walls

Min horizontal distance from
containment to exposed
Fluid or Tx Fluid volume, | building wall (Xin Figure 1)
3
type (e 2-hour Non-com- Com-
fire-rated bustible bustible
wall, m wall, m wall, m
Per Approval
FM Approved Tx e 0.9
FM Approved liquid <38 1.5 7.6
in non-Approved Tx >38 4.6 15.2
<1.9 1.5 4.6 7.6
Non-Approved Tx <1.9-19 4.6 7.6 15.2
liquid
>19 7.6 15.2 30.5

Source: Transformers - FM Global Property Loss Prevention Data Sheets 5-4, p.23,
2019-2020. Posted and reprinted with permission*.

Table 2. Minimum separation distances between adjacent transformers

- FM Approved Liquid Volume, | Distance,
Liquid Type T e 2
FM‘Approved Tx YES N/A 09
Fluid
FM Approved Tx No <38 1.5
Fluid -38 8

<1.9 1.5
Nop - Approved Tx N/A <19 -
Fluid

>19 15.2

Source: Transformers - FM Global Property Loss Prevention Data Sheets 5-4, p.25,
2019-2020. Posted and reprinted with permission.
1 ©2019-2020 Factory Mutual Insurance Company. All rights reserved. No part of this document may be reproduced, stored in a

retrieval system, or transmitted, in whole or in part, in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without written permission of Factory Mutual Insurance Company.

Wilson Transformer Company

Extended transformer life

The life expectancy of a transformer is largely determined by the
condition of its insulation system. The degradation of the cellulosic
materials due to its reaction to water can significantly reduce the life
of a transformer and lead to its failure.

The rate of degradation is much lower when natural ester
transformer fluids are used. Natural ester fluids can hold
significantly more water (ppm) than mineral oil, and thus extend the
insulation life of a transformer to five to eight times.

Graph 1. Moisture saturation rates for mineral oil and FR3 fluid
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Source: Cargill, https:/www.cargill.com/bioindustrial/fr3-fluid/superior-performance
(Accessed: 5 July 2021). Posted and reprinted with permission.

Image 1. Moisture saturation rates for mineral oil and FR3 fluid
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Source: Cargill, https:/www.cargill.com/bioindustrial/fr3-fluid/superior-performance
(Accessed: 5 July 2021). Posted and reprinted with permission.

Increased environmental protection

The FM Approved distribution transformers are filled with FM
Approved transformer fluids that are non-toxic, non-hazardous
and readily biodegradable in 28 days. They present a much lower
risk to the environment if spillage occurs, thus significantly reduce
the chance of environmental harm.

WILSON TRANSFORMER COMPANY PTY

Distribution Transformer Business Unit
10 Moloney Drive, Wodonga,

Vic 3690 Australia

T: +61 (0) 2 6024 5944

E: distsales@wtc.com.au

THE TRANSFORMER
PEOPLE

www.wtc.com.au
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Queensland Battery ,16 Mile Hall Road, Hopeland (Lot 1 on RP117442, Lot 32 on SP232241)

Ecosystems Management (Aust) Pty Ltd
ACN: 168 049 885

38 Darling Road

Jensen

QLD 4818

STATEMENT OF QUALIFICATION

This BAL Assessment Report has been prepared by Marcia Griebenow. | have over 15 years’ experience in bushfire
management and environmental management, practicing in Victoria, New South Wales and Queensland. | have a
Bachelor of Environmental Science (Management) from Charles Sturt University, and the Postgraduate Diploma in
Bushfire Protection from the University of Western Sydney.

| am suitably qualified and experienced to undertake bushfire hazard assessment and bushfire management plans.

Wooinflome

Marcia Griebenow BEnvSc GradDip (Bushfire Protection) MEIANZ

LIMITATION AND DISCLAIMER.

This report has been prepared by Ecosystems Management (Aust) Pty Ltd (EMA) with all reasonable skill, care and
diligence. This report is for the exclusive use of Queensland BESS Pty Ltd (a wholly owned subsidiary of AGL POWER
GENERATION (WIND) PTY LIMITED ACN 120 355 213 (AGL)) or their nominated agent. It is the responsibility of the client
to implement this plan, and its associated recommendations. No warranties or guarantees are expressed or should be
inferred by any third parties. This report may not be relied upon by other parties without written consent from EMA.
EMA accepts no responsibility to any party in respect of any matters outside the agreed scope of the work and accepts
no liability for implementation of recommended management actions using management plans prepared by other
parties.

DOCUMENT CONTROL

Reference Rev Date Prepared Authorised Approved
7-36-12_RP_BMP_Queensland BESS 1_v2.1.docx 21 s5/12/2024 ~ Macia Marcia

Griebenow  Griebenow

Marcia Marcia
7-36-12_RP_BMP_Queensland BESS 1_v2.0.docx 2.0 3/12/2024 Griebenow  Griebenow
7-36-12_RP_BMP_QueenslandBESS1_v1.0.docx 1.0 4/11/2024 Marcia Marcia

Griebenow  Griebenow
DISTRIBUTION
Recipient Organisation Version Copies Date
Laura Shobbrook GHD DRAFT 1 (PDF) 4/11/2024
Laura Shobbrook GHD 2.0 1 (PDF) 3/12/2024
Laura Shobbrook GHD 2.1 1 (PDF) 5/12/2024

Page i

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



TABLE OF CONTENTS

1. INTRODUCGTION ....cccotrureeriiiiissssnnneesssnssssssssssesssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssns 5
2.  PROPOSED DEVELOPIMENT......cccootrumeetiinnssssssnnennssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssnssssssssss 5
3. DEVELOPMENT APPROVAL AND CONDITIONS.......cccooerrmrtririsssssssnneesssnssssssssssesssssssssssssssssssssssssssssasssssssssssssssssssssss 5
3.1. STATE PLANNING POLICY 1. ieittteee ettt et e e sttt et e e e e ettt et e e e e e s b ettt e e e e e s aabe et e eeeeeseasnbeaeeeeesesanbeaeeeeeeesannbanaeaeeseas 5
3.2. PLANNING SCHEME .. eeiiiettteeee e ettt et e e ettt et e e e sttt e e e e e e s uaa et e e e e e e s e aan b e aeeeeeeeaaasbe bt e eeeee s ansabeeeeeeesaanbsbaeaeeeesasnnsaeaeas 5
4. BUSHFIRE HAZARD ASSESSIVIENT ....ccuiiiituiiiienniiinenieiinnsieissssieissssieisssssssssssssssssssssssssssssssssssssssssssnssssssnssssssnssssssnsnns 6
4.1, PROJECT AREA DESCRIPTION ....vteeuttesureessseessreessseesusesasseesssessssessssessssessssesssessnsessnsessssessssessssessssesssessssesssessssessnsessssessns 6
4.1.1. I Tolo | { (o] ¢ B OO T PSPPSR PPPPOOURTPPPPPPN 6
4.1.2. Proposed Development GNd OPEIALION ...........cc.ueeeccveeeeciieeeeceeeeeiteaesstteeesstaeeesiaeaeesseseessssseessssesssssseeaaas 6

4.2. TOPOGRAPHY AND HYDROLOGY ....eteuvteeutieeteesteeenieesstesesssesseeesseesseessssesssesesssesssssesssesssesesnsesssssesssesssseessessseessessseenns 7
4.3. FIRE WWEATHER ..eeutteruteesuteesuteesuteesuteessseesuteesuseesateesuseesaseesuseesasaessseessseesnseesasessssessasessssessssessnseessseesseessseesnseesnsesssseesns 7
4.3.1. =T 00 T=] g 1 (V=2 N 8
4.3.2. HUMIAity QA ROINFAI .......ooeeeaeieeeeeeeeee ettt sttt e ste et e sate et e naaeenanes 8
4.3.3. LT Lo TSP UPUN 8
4.3.4. Continental Effects of SEASONAI VAIIGLION ........c.c.coovueerieeniieiiesieeeteseeee ettt 11
4.3.5. Fire@ DANGEI INGX.....cc..eeeeeeeeieieeeee ettt ettt s e st e s et e s e st e st e s ateesateasaneesateenaneens 11

4.4, VEGETATION AND BUSHFIRE FUELS ....vveeuveeeteesteeesteeeteeesseessesanseesssesanssesasesessesnsssanssessssesssesssssesssssssssesssssnsssesssssnsenes 12
4.4.1. eIV ) 1 VL] W o e Te e T T =SSR 13

4.5. FIRE HISTORY AND IGNITION SOURCES. 1ecuuvteruttesureesureesseessseesseessseessssesssesssesesssessssesssesssssesssesssssesssesssseesssessssessssessssns 19
4.6. BUSHFIRE HAZARD ..uvtteiteesiieesiteesiteesteesiteesuseessseessseessteessseessseessseessseansesesssesnsesesssesssssenssesnsssesssesnsssenssesnsseessseensens 20
4.6.1. Asset Protection ZoNe CAICUIALION ..........c.ceecuveeeeeeiiiiesiiiesiieesiie ettt e st estteestteesttessieesstsessseessisessseessssaesseeenns 21
4.6.2. BUSRSIIE SCENQIIO ...ttt ettt ettt e sttt st e st e st e s ateesateesaseesateenaneens 22

D RISK ASSESSIMENT ..t eutteeuteeetueeseeesseeasuseessseassssessseaasaeessseaassesssseansssessssassssessssessssssnsessnssssssesasessnsesssesssssensessnsesensessses 23
5.1. IVHITIGATION IMEASURES ... .vveetveesuseesreassseessseessseessssasssessssesssssessssesssessssssssssessssssssessssesnsssssssesssssesssesssssessessssessssessssens 24
5.1.1. Asset Protection Zone and Strategic Fuel Management ...............oceeeveeeneeeseeeseeeiieesee e esiee e 24
5.1.2. o L=T YV o] o VSR 24
5.1.3. Y Yolol XX e [ Lo I o T =X SR UUUPRRN 25
5.1.4. Hazardous Goods and FIammable MAteriQls.................ouueeeeeuieieeiiiiiesiieeeeiee et eie e 25
5.1.5. Incident Response and Cooperation with Rural Fire BrigQdes ...............ccceeeecuveeeeeeeeeiiiieeeeeseeesiiivveeeaaeenan, 25

6. BUSHFIRE HAZARD OVERLAY CODE ........cccoosemtetiiiiiisssnnnsenssnsssssssnssesssssssssssnssssssssssssssnssssssssssssssnnsssssssssssssnnssssssssss 25
7.  BUSHFIRE MANAGEMENT PLAN ....cuettiiiiiiiiiinnteeiiiiississseestsisssssssssessssssssssssssesssssssssssssssssssssssssssssesssssssssssassessssssss 30
7.1. PREVENTION «..tteuteesuttesuteesttee sttt e suteesuteesuteesueeesuteesaseesabeessseesabeeaeeesabeenaeeessbeenateesab e e aeeesse e e seeessbeennseesaseenteesnneennneas 30
7.1.1. o] (=10t A D L= [ [ BT UPUPPPN 30
7.1.2. FUEI MONAGEMENT IMEASUIES ...c....eveeeeeeeeee ettt e e et a e e stta e e s tte e e et aesaastaasstteaesassaaesansanassssesasansssesnnssees 30

7.2. PREPAREDNESS ..c.uutteuttesuteesuteesuseesteeesuseesuteesuseesaseesaseesaseessseesaseesaseesaseenaeeessseeneeesabeenaeeessseensseesaseenseeesaseennseesnneenneees 31
7.2.1. Fire Breaks and Fuel Management StIALEQY ..........uueeeeeeccueeeeeeeeieeiiiteeaeeeeeesitseaaeeeeeesissessasseessissssesaaeenins 31
7.2.2. Water SUPPIY, ACCESS QNA EGIeSS......cccuuueeieeieeeeeeeiieeeeeeeeeeeteeea e e e sess e et e e e e e s stsaasaaseeasstssseaaseesssssssseneeas 32
7.2.3. Firefighting Equipment, Resources and TrQINING .............ccueeeeeueeeeiiieeesiieeeeeiseeeesiieeeesiaeaeesiseseeesaresessses 33
7.2.4. Awareness, Response Trigger and EVAcUuQtion PION ...............cooeccuuveieieeeeeiciiiieeeeeeeeciveeaaaeeesccvvvaaaaeeen 33
7.2.5. CONSEIUCTION PROSE ...ttt ettt ettt s e st e st e ate e s be e s e e s ateesaseesateesaseesateenaneess 34

7.3. RESPONSE....eettteeuteesuteesitee sttt e suteesube e s bt e suteesuteesabeesabeesabeesaeeesab e e st e e sab e e st e e sa b e e st e e sabeeaeeessteebteessbeeneeesabeebeeennneebeeen 35
7.3.1. IGNUEION SOUICE ON-SIT oottt e sttt e e e e e s s ettt e e e e e s asstteaaaesssssasstesaaessssssssennasssannns 35
7.3.2. IGNUEION SOUICE Off-SItE..uveeeriieeeeee ettt e et e ettt e e sttt e e et e e et e e e sttt e e s assaaessssaaaesssesansnsesennaneees 35
7.3.3. RuUral Fire Service & QFES RESPONSE.......ccc.uvevueesiiieeieesiieesieesiit st e st ste e st e steeste e s e esaseesaseesasessbeesasees 35
7.3.4. Combustion Products and Water CONtamMiNGLioN ...............cooeeuveeeeiieiiesiieeeeiiee et et ssiee e siree e 36

7.4. RECOVERY . cttttteee et e ettt et e e e ettt et e e e s et ettt e e e e e aue b et e e e e e e e aas bbb e e e e e e e asbe et e e e e e e s anbaeeeeeeeesannbsbeeeeeeesannnnneeeeeeesannnnreneeas 36

8. CONCLUSIONS & RECOMMENDATIONS.......ccuuiiiiiiietieeeeeeereeeennnssssesseesenmnsssssssssessnnssssssssesesnnsssssssssessnnnsssssssessnnnnns 36
Pageiii

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



8.1. BUSHFIRE HAZARD ASSESSMENT AND RISK ASSESSIMENT ....ceetettierunrerreeeesasnnreneresesesanrnneresesssansnnnereeesssassnnnenesesssennnnneneses 36

8.2. BUSHFIRE HAZARD OVERLAY CODE ... ..eeeuveeruteesuteesiteesseeesiteessseesssesssseesssesssseesssesssssesssesssssesssesssseesssesssseessesssseessesssees 37
8.3. BUSHFIRE MIANAGEMENT PLAN ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeaeaeaaaeaeaens 37
8.4. RECOMMENDATIONS «.etiiiieeieeeee ettt ettt ettt et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e aaaaaeaaaeaaaaaaaaaaaaaeaaaasasataeeeaeaeaaeeaeanns 37
8.4.1. BUShfire ManagemeENTt PION ..........cc.cooeueeiuiienieeit ettt ettt ettt ettt ettt e st e sneesteesnee s 37
RESOURCES ...cccvveueeemeeemmemmmmmmmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 38
APPENDIX A = IMIAPS ....ceuiiiteiiiteniiiiteetiiiensiosiesssesisnssostsnssostansssstanssssssnssssssnsssssssssssssnssssssnssssssssssssssssssssssssssnssssssnssssssnsnss 39
FIGURES
FIGURE 1 SUBJECT SITE WITH MEDIUM AND HIGH BUSHFIRE HAZARD (WDRC, 2019) 6
FIGURE 2 SITE LOCATION AND CONFIGURATION 7
FIGURE 3 MEAN MAX AND MEAN MIN TEMPERATURES FOR DALBY AIRPORT (STATION 041522) (BOM, 2024) 9
FIGURE 4 MEAN 3PM RH AND MEAN 3PM WIND SPEED (STATION 041522) (BOM, 2024) 9
FIGURE 5 MEAN DAILY EVAPORATION (MM) AND MEAN MONTHLY RAINFALL (STATION 041522) (BOM, 2024) 10
FIGURE 6 ROSE OF WIND DIRECTION VERSUS WIND SPEED IN KM/H (15 JAN 1992 TO 10 AUG 2023) (STATION 041522)
(BOM, 2024) 10
TABLES
TABLE 1 WIND DIRECTION BY MONTH ((STATION 041522) (BOM, 2024) 8
TABLE 2 BVG AND VHC ASSOCIATED WITH THE PROJECT AREA 13
TABLE 3 FUEL HAZARD ASSESSMENT SUMMARY 14
TABLE 4 BUSHFIRE HAZARD CLASSES CORRESPONDING TO POTENTIAL FIRE-LINE INTENSITY (FROM LEONARD ET.AL.
2014). 21
TABLE 5 ASSET PROTECTION ZONE REQUIRED TO ACHIEVE <10KW/M? WITH REFERENCE TO IDENTIFIED VEGETATION
HAZARD CLASSES FOR BESS INFRASTRUCTURE 21
TABLE 6 ASSET PROTECTION ZONE REQUIRED TO ACHIEVE <29KW/M? WITH REFERENCE TO IDENTIFIED VEGETATION
HAZARD CLASSES FOR NON-ESSENTIAL INFRASTRUCTURE (CONSIDERED AS BUILDINGS AND CONSTRUCTION
LAYDOWN). 22
TABLE 7 VULNERABILITY 23
TABLE 8 CONSEQUENCE 24
TABLE 9 RISK ASSESSMENT 26
TABLE 10 WESTERN DOWNS REGIONAL COUNCIL PLANNING SCHEME 2019 OVERLAY CODE 8.2.3 PERFORMANCE
CRITERIA 27
TABLE 11 WESTERN DOWNS REGIONAL COUNCIL PLANNING SCHEME 2019 OPERATIONAL WORKS CODE 8.4.3
PERFORMANCE CRITERIA 29
TABLE 12 FUEL MANAGEMENT TECHNIQUES 31
TABLE 13 - FIREBREAKS 31
TABLE 14 ASSET PROTECTION ZONES (APZ) 31
TABLE 15 STRATEGIC FUEL MANAGEMENT ZONE TREATMENT AND JUSTIFICATION 32
TABLE 16 AFDR AND READINESS 33
TABLE 17 HAZARD MITIGATION FOR CONSTRUCTION ACTIVITIES 34
TABLE 18 EMERGENCY AND FIRE STATION CONTACT DETAILS 36
ABBREVIATIONS
AFDRS | Australian Fire Danger Rating OM-003 Overlay Mapping 003
Page iii

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025
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APZ Asset Protection Zones PFL Potential Fuel Load

ASL Above Sea Level PFLI Potential Fire-Line Intensity

BESS Battery Energy Storage System PPRR Prevention, Preparedness, Response and Recovery
BMP Bushfire Management Plan QERMF ﬁiﬁg\i}i:ﬁ Emergency Risk Management
BVG Broad Vegetation Groups QFES Queensland Fire and Emergency Services
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TERMINOLOGY

Project area The Project area encompasses the entire area associated with the Project footprint,
which includes all of Lot 1RP117442 and part of Lot 325P232241. This also covers the
section of 16 Mile Hall Road from the southwestern corner of Lot 1RP117442 to the
access driveway location.

Project footprint The Project footprint represents the areas subject to direct disturbance for the
proposed BESS and includes the extent of proposed access works within the Project
area.

BESS footprint The BESS footprint represents the areas subject to direct disturbance for the

proposed BESS.

Development siting area The designated area within which the proposed BESS can be situated, including the
associated temporary laydown area for construction activities.

Property All of Lot 1RP117442 and the area of Lot 32SP232241 within the Project area
boundary.
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Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)
Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

1. INTRODUCTION

Ecosystems Management (Aust) Pty Ltd (EMA) has been engaged by Queensland BESS Pty Ltd, a wholly owned
subsidiary of AGL POWER GENERATION (WIND) PTY LIMITED ACN 120 355 213 (AGL) to undertake a Bushfire Hazard
Assessment, and subsequently prepare a Bushfire Management Plan (BMP) for the Queensland Battery Project area.
The Project area principally consists of the property known as 16 Mile Hall Road, Hopeland (Lot 1RP117442) and
adjacent portion of 16 Mile Hall Road and includes part of Lot 32SP232241, to support the development of a Battery
Energy Storage System (BESS) renewable energy facility. This bushfire hazard assessment addresses the concept design
by GHD identified by drawings 12646897-GHD-00-00-DRG-EL-0001 (Rev: PO2) and 12646897-GHD-00-00-DRG-CV-
0001(Rev: PO3).

According to the Western Downs Regional Council Bushfire Hazard Overlay Mapping (OM-003), the subject lot is
identified as being either partially within, and adjacent to, Medium bushfire hazard areas. Under the Western Downs
Regional Council planning scheme, land encumbered under the Bushfire Hazard Overlay must have a Bushfire Hazard
Assessment conducted to ensure that the development does not increase the risk to life, property, community and the
environment in accordance with the purpose of the Bushfire Hazard Overlay Code. Where sufficient hazard is identified,
a Bushfire Management Plan is required to manage the identified risk.

This bushfire hazard assessment is prepared with regard to

e  8.2.3—Bushfire Hazard Overlay Code of the Western Downs Regional Council Planning Scheme,
e State Planning Policy guidance material,
e Design Guidelines and Model Requirements — Renewable Energy Facilities, (CFA, 2023).

2. PROPOSED DEVELOPMENT

The proposal is for development of an energy storage facility comprising of battery energy storage system (BESS) and
supporting connectivity to the power grid to be developed within the agricultural (pastoral) land parcel, and into the
connecting easement. The Hopeland area is typified by rural living, agriculture (predominantly grazing, with some
cropping), coal seam gas and native forestry.

3. DEVELOPMENT APPROVAL AND CONDITIONS

Development approval is sought under state planning legislation. The relevant planning scheme under state planning
legislation is the Western Downs Regional Council Planning Scheme (WDRC, 2019). This Bushfire Management Plan
addresses the requirements of 8.2.3 — Bushfire Hazard Overlay Code.

3.1. STATE PLANNING POLICY

The State Planning Policy (SPP) addresses development in relation to the risk from natural hazards, by establishing
planning constraints based on a statewide risk assessment. Where local government planning schemes do not prepare
a bushfire hazard overlay code specifically for their LGA, planning controls default to the statewide hazard mapping and
the SPP requirements for development in bushfire prone areas.

The Queensland Government has produced a technical manual (Bushfire Resilient Communities (QFES, 2019)) to
support the state planning policy, describing the methodology used for statewide hazard mapping and providing a
guideline for preparing localized bushfire hazard area maps.

3.2. PLANNING SCHEME

The property is partially encumbered by the Bushfire Hazard Overlay, or otherwise adjacent to encumbered areas
(Planning scheme map OM-003), and therefore requires assessment against the Bushfire Hazard Overlay Code. Figure 1
shows the subject property with reference to the Bushfire Hazard Overlay.
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Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)
Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

FIGURE 1 SUBJECT SITE WITH MEDIUM AND HIGH BUSHFIRE HAZARD ACCORDING TO WDRC PLANNING SCHEME
OVERLAY, PROJECT AREA INDICATED IN SOUTH EAST QUADRANT. (WDRC, 2019)

4. BUSHFIRE HAZARD ASSESSMENT

This section contains the information required to complete the Bushfire Hazard Assessment. Principal factors
influencing fire behaviour are bushfire fuels, fire weather and topography (slope).

Fire will spread faster, with higher intensity, when travelling upslope. Conversely, rate of spread and potential intensity
is lower when traveling downbhill. High fuel loads (particularly fine fuels such as grass and small (< 6mm diameter) twigs
and branches) will promote a faster rate of spread and higher intensity than a lower fuel volume; longer grass will
promote higher intensity and rate of spread than shorter grasses. Vertical connectivity of vegetation encourages flame
development into higher vegetation strata and can result in crown fires in extreme fire weather conditions. Crown fire
is the situation where bushfire engulfs and travels in the tree crown or canopy, not just through ground and elevated
fuels.

4.1. PROJECT AREA DESCRIPTION

4.1.1. Location

The Project area encompasses the entirety of Lot 1RP117442 and the southern part of Lot 325P232241. It covers an
area of 323 hectares and is located 20 km southeast of Chinchilla, and 236 km east-northeast of Brisbane. The Project
area is accessed from the 16 Mile Hall Road, a minor local road (unsealed), accessed at either end from the Warrego
Highway (the main transport link of the area) or Kogan Condamine Road (see Project area Location Map in Appendix A).
The Project area is otherwise bounded by land used for agricultural purposes, both cleared and uncleared. The Project
area does not contain any coal seam gas infrastructure.

The Project area is located in a largely undeveloped landscape, characterised primarily by agricultural land uses and
coal seam gas extraction, however there is an increasing intensity of energy generation from gas and solar, with a solar
farm established on 16 Mile Road (1.5km to the south west) and the Kogan Creek Power station 2km to the east along
Banana Bridge Road. There is also an additional BESS Project under development directly adjacent to the south within
Lot 2RP117442.

4.1.2. Proposed Development and Operation

The proposed BESS footprint will be located generally in the south east section of the Project area, and will occupy 12
hectares of the property. Transmission lines will connect the facility directly to the Western Downs Substation in close
proximity to the east. It is understood that the transmission line scope is being undertaken by Powerlink and is not part
of the scope of this report.
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Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)
Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

The proposal involves the installation of BESS units, with energy transmission into and out of the facility via substation
for transformation of voltage. The BESS footprint will also house ancillary facilities with an office, amenities, control
room, workshop, stores, and carparking. Primary access for the Project area is via the 16 Mile Hall Road. The location
of infrastructure with the property is shown in Figure 2, and is detailed in the Project area Location and Configuration
Map in Appendix A.

FIGURE 2 SITE LOCATION AND CONFIGURATION

4.2. TOPOGRAPHY AND HYDROLOGY

The Project area is located within the Western Downs area, characterised as flat plains with most slopes associated
primarily with hydrological features and rocky scarps. The development footprint is located on an area of almost
entirely flat ground within the property, with the surrounding area continuing to be typically flat ground. The ground
elevation is highest at 324m ASL in the north eastern corner of the property, and drops to 319m ASL on the western
side of the property. Slope across the Project area is generally less than 2 degrees (and typically less than 1 degree for
the proposed BESS location), however increases up to 20 degrees in associated with the banks of the dam areas
established within the Project area (see Topography and Hydrology Map in Appendix A).

The property encompasses no watercourse or drainage features, with several dams present on-site acting as a water
source to support the cattle present. The western section of the Project area, as the low point, does appear to be
susceptible to waterlogging following rainfall events.

The landscape to the north and south of the property exhibit very similar characteristics, with the addition of minor
drainage lines to the east, south and west (all greater than 100m from the Project area).

4.3. FIRE WEATHER

Fire weather refers to the suite of conditions that contribute to the propagation of bushfire. This includes temperature,
humidity, rainfall, days since rain and wind. The nearest Bureau of Meteorology weather station is Dalby Airport
(Station number 041522, located at Dalby Airport (BOM, 2024)), located 59km south east of the Project area.

The Project area is within the hot arid region of inland Queensland. This area is characterised by hot summers and cold
winter nights, frosts may occur. Rainfall nevertheless is greatest during the summer months. The fire season is usually
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recognised as occurring during spring and mid-summer, when over-winter drying combines with periods of increased
windspeed and temperature, and ending with the onset of summer rains.

4.3.1. Temperature
Mean maximum temperatures occur in January (32.6°C), and mean minimum temperatures occur in July (4.1°C) (Figure

3).

4.3.2. Humidity and Rainfall
The climate can generally be classified as arid, with the minimum humidity occurring in October with a mean 3pm
relative humidity of 37%. Mean 3pm humidity reaches a maximum in February at 49% (Figure 4).

Rainfall is lowest during April with a typical low rain period from April to September. On average 73% of annual rainfall
occurs in between October and March. (Figure 4). Significant drying of grasses and increased leaf drop can be observed
throughout winter and early spring, as soil moisture declines and plant growth slows with lower temperatures.
Evaporation (Figure 5) increases during early spring as daily temperatures and solar exposure increase. Low humidity
and increased drying from wind exacerbates grass and fine fuel curing through the spring period.

4.3.3. Wind

The predominant winds throughout the year vary considerably (Figure 6), with summer predominantly featuring winds
from the east, autumn and spring show variability, while winter develops stronger westerly and south westerly winds
(Table 1). These winds vary in their moisture content, but westerly winds are typically more drying, drawing dry air
from inland regions. Wind strength is highest from August to October, increasing the rate at which fine fuels may dry
(Figure 4).

Wind direction and strength is also a consideration for fire suppression in terms of bushfire behaviour. A bushfire will
travel quicker in strong winds, and potentially demonstrate higher intensity due to the increase in air availability to the
seat of the fire. Higher strength winds through spring and early summer can increase fire danger across the region.

TABLE 1 WIND DIRECTION BY MONTH ((STATION 041522) (BOM, 2024)

Jan | Feb | Mar | Apr May Jun Jul Aug Sep Oct Nov Dec

E E E E/SE | E/W/SW | E/W/SW | W/SW | W/SW | W/SW/N W/E/N E/W/N E
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Location: 041522 DALBY AIRFORT
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FIGURE 3 MEAN MAX AND MEAN MIN TEMPERATURES FOR DALBY AIRPORT (STATION 041522) (BOM, 2024)
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FIGURE 4 MEAN 3PM RH AND MEAN 3PM WIND SPEED (STATION 041522) (BOM, 2024)
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FIGURE 6 ROSE OF WIND DIRECTION VERSUS WIND SPEED IN KM/H (15 JAN 1992 TO 10 AUG 2023) (STATION 041522)

(BOM, 2024)
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4.3.4. Continental Effects of Seasonal Variation

While climate averages provide an overview of the weather characteristics contributing to identified fire seasons, and
annual trends that influence the general expected severity of a given season, nationwide weather patterns effect the
extreme fire weather conditions experienced from time to time in different parts of the country.

While the conditions generally experienced in the region can be described as dry, with hot summers and cold winters,
widespread national weather patterns such as prolonged drought or persistent rainfall deficits, particularly in the
interior, can influence the weather in all regions. These weather patterns result in the occurrence of extreme conditions
that can (and have) resulted in Severe and Extreme fire weather conditions (using the now superseded QFES fire danger
rating system), such as those experienced in the summer of 2018 - 19 (Mills, 2019). The Mills paper discusses current
research into fire weather trends in southeast and coastal Queensland, acknowledging a recent trend in increasing
extreme conditions over the last 20 years. This indicates that bushfire management planning should be conservative to
minimise underestimation of risk associated with development.

4.3.5. Fire Danger Index

The Fire Danger Index (FDI) was developed to provide an indicator to fire managers of the probability of being able to
contain and extinguish a fire once it started in a forest environment. FDI is calculated using inputs including recent
rainfall, soil dryness, temperature, humidity and windspeed. The higher the FDI, the lower the probability of
containment or extinguishment within 24 hours of the fire starting. Subsequent research and modelling derived the
FFDI (Forest Fire Danger Index) and the GFDI (Grass Fire Danger Index), as the calculations for flame length and rate of
spread between forest vegetation structure and grassland vegetation structure are different. While the use of FDI is
often used generally to refer to fire weather conditions, the application of FFDI and GFDI are pertinent to specific
analysis of fire weather and relevant to fire behaviour model calculations.

AS3959-2018 identifies an applicable FDI of 40 for Queensland, which falls into the classification of High fire danger
under the new Australian Fire Danger Rating System (AFDRS), effective from September 2022. Fire weather data from
Miles (Station 042023) shows the proportion of High FFDI days over the period of the record (45 years starting in June
1972) at 7%. Fire hazard modelling in Queensland by CSIRO (Leonard et al, 2014) has mapped FDI across the state. FDI
varies across the Western Downs region, with an FDI from 70 applying to the Project area, which is classified as Severe
on the fire danger index (50-99), and thus considered to provide an appropriately conservative fire weather scenario.

FFDI Frequency Distribution as a Percentage of Total Records - Miles
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GRAPH 1 FFDI FREQUENCY DISTRIBUTION
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4.4. VEGETATION AND BUSHFIRE FUELS

Vegetation structure and arrangement are significant drivers of fire behaviour. Fuel hazard is described as the
combined effect of fine surface fuels, elevated fuels and bark hazard in the ignition and propagation of fire. Traditional
methods of fuel assessment require the individual assessment of all three fuel types to determine the Potential Fuel
Load (PFL), described in tonnes per hectare (tph). This fuel weight can then be used to determine the potential fire
intensity (PFl)in terms of kW/m.

The methodology endorsed by the Queensland Government is described in the technical reference guide Bushfire
Resilient Communities (QFES, 2019). This methodology builds on the state wide bushfire hazard modelling method
published by CSIRO in 2014 (Leonard et al. 2014). Leonard et al identified potential total bushfire fuel loads for
Queensland Herbarium regional ecosystem vegetation classifications and aggregated these into Vegetation Hazard
Classes (VHC) and was subsequently refined with detailed vegetation bushfire fuel data in 2017 (Newnham et al. 2017).

Vegetation hazard class mapping considers horizontal connectivity of bushfire fuels; VHCs with a continuous fuel load
generally supports continuous flame spread, whereas VHCs with discontinuous fuels may interrupt or retard the
progress of a fire front. In terms of crown fire development, vegetation communities with little to no elevated fuels
connecting surface fuels to bark and canopy fuels will limit the potential for crown fire development, whereas
significant volumes of near surface fuels (grasses >1m high) and elevated fuels promote flame advancement into the
canopy. Small patches of higher fuel load VHCs within a larger landscape of lower fuel load VHCs (up to 1ha), will locally
increase fire intensity and rate of spread, however will not significantly influence the overall bushfire hazard in the
wider landscape.

Broad Vegetation Groups (BVG) and Vegetation Hazard Classes (VHC) within or adjacent to the Project area are listed in
Table 2. The potential fireline intensity is calculated (using flat ground) to provide context to the influence of fuel load
on potential intensity.
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TABLE 2 BVG AND VHC ASSOCIATED WITH THE PROJECT AREA

Broad Vegetation Total P;::;;::'
Vegetation BVG Description Hazard Class Description PFL Intensit
Group Class (tph) (kW/m;/
Dry eucalypt woodlands to
12a open woodlands, mostly on 12.1 Dry eucalypt open forests on sandstone and 21 18,065
o . shallow soils
shallow soils in hilly terrain
Dry to moist eucalypt
woodlands and open forests, Dry to moist eucalypt woodlands on
13a mainly on undulating to hilly 13.2 v . yp . . 14.4 8571
. . . undulating metamorphics and granite
terrain of mainly metamorphic
and acid igneous rocks
Eucalyptus spp. dominated
16¢ opgn fore'st and woodla'nds 16.2 E'ucalyptus dor'nlnatgd woodland on drainage 116 5987
drainage lines and alluvial lines and alluvial plains
plains
Eucalyptus populnea (poplar
box) or E. melanophloia (silver-
leaved ironbark) (or E. whitei Dry open forests dominated by poplar box,
17a (White's ironbark)) dry 17.1 silver-leaved ironbark or White's ironbark on 15 10,253
woodlands to open woodlands sand or depositional plains
on sandplains or depositional
plains
Callitris glaucophylla (white
20a cypress pine) or C. |r1tratrop|ca 502 Woodlands domln'ated by white cypress pine 9 3676
(northern cypress pine) or coast cypress pine
woodlands to open forests
Heathlands and associated
Heathl i h
292 scrubs and shr.ublands gn 29.3 eathlands and associated shrubs and 201
coastal dune fields and inland shrublands
montane locations
n/a n/a 38.5 Cropping and horticulture 2 186
n/a n/a 40.4 Continuous low grass or tree cover 5 1046
n/a n/a 41.4 Discontinuous low grass or tree cover 3 419
n/a n/a 43.6 Water bodies 0 0

Very high (potential intensity)
40,000+kW/m
*Potential Fireline Intensity is calculated using the methodology in Bushfire Resilient Communities (QFES, 2019)

4.4.1. Bushfire Fuel Hazard on-site

3. Medium (potential intensity)
4,000 — 20,000kW/m

4. Low Hazard
< 4,000 kW/m

A site evaluation of bushfire fuel hazard was undertaken across the Project area. This was conducted to validate the
vegetation mapping and modelled PFL across the Project area. The results of field assessment are summarised in Table

3.

Vegetation hazard class mapping has been evaluated against aerial photography and considered in the context of the
field assessment results. Field assessment was limited to the Project area and areas accessible from public roads.
Private land access was not attempted for this Project. Generally, the vegetation within 100m of a site is considered for
vegetation hazard assessment, however due to the large size of the Project area it was considered prudent to evaluate
the vegetation within 500m of the Project area to ensure any fringing hazards were identified.

VHC mapping has been edited to more accurately reflect vegetation structure and extent in the landscape surrounding
the subject area. Aerial imagery captured in 2022 was available through Queensland Globe, confirming areas of
regrowth in the landscape around the Project area. These areas have been mapped as mature vegetation communities
consistent with adjacent remnant vegetation. Vegetation classification has been conservative so as to not
underestimate the extent of potential bushfire fuels. Vegetation hazard class mapping is shown in the Vegetation

7-36-12_RP_BMP_Queensland BESS 1_v2.1.docx

Document Set ID: 5319486

Version: 3, Version Date: 21/03/2025

Page 13 of 46




Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)
Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

Hazard Class map in Appendix A. The current extent of native vegetation has been used for bushfire hazard modelling,
as the development footprint is largely contained within an already cleared/ disturbed part of the property, therefore
further clearing (other than for transmission easements, which are not part of this report’s scope) is considered to be
minimal.

As an agricultural property, the Project area is generally grazed, with cattle present on the property at the time of the
visit, with short grass present across the eastern half of the property due to differential grazing during the Project area
visit in September 2024. The land is grazed on an annual basis (provided the season produces suitable fodder), no fuel
reduction burning is undertaken on the property, nor has it been a common practice previously. Grasses across the
region generally cease to grow during the winter, and frosts (which may start in early May) cause premature curing
through winter resulting in dry grass loads leading into spring. Grass growth does not recommence until some soil
temperature is returned and the spring/ summer rain season starts, usually by November. This combination of seasonal
factors indicates the peak fire season is from October through to when the summer rains start.

The sequence of extreme seasonal events over the last 15 years has contributed to the volume of standing deadwood,
principally acacia, but also some of the mature eucalypt trees. The 2011/12 flood year caused a significant recruitment
event, which then suffered during the drought of 2016 — 2019, subsequent good rainfall years over 2020-2023 have
resulted in further recruitment of acacia in particular. This preconditions the Project area and its surroundings to be
vulnerable to fire in uncontrolled conditions.

TABLE 3 FUEL HAZARD ASSESSMENT SUMMARY

Mapped VHC

Observations / Discussion
(PFL) /

VHC 12.1 is only identified in a small remnant patch away from the proposed BESS location, adjacent to the
proposed powerline corridor.

While overstory species were observed to be typically consistent with the broad vegetation group are present,

areas of this vegetation hazard class area exhibited dense sub-canopy of Callitris and Acacia, with these species

being dominant from the perspective of tree density, however the eucalypt species present do form the formal

overstory, despite being sparse in some places and not exhibiting obvious recruitment. Dense sub-canopy

(21 tph) fro;/vth in)creases the overall fuel hazard when taking woody vegetation mass into account (over and above fine
uel mass).

121

Both Plates 1 and 2 show the eucalypt overstory emergent from the dense sub-canopy of acacia and callitris,
The vegetative patch identified in both of these plates is overall uniform, and on flat ground, separated from
vegetation to the north and east by road reserve areas acting as functional firebreaks, but is contiguous with
VHC 13.2 vegetation to the west and south.

PLATE 1. PHOTOPOINT 29 - VIEW SOUTH PLATE 2. PHOTOPOINT 30 - VIEW SOUTH

7-36-12_RP_BMP_Queensland BESS 1_v2.1.docx Page 14 of 46

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)

Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

Mapped VHC
(PFL)

Observations / Discussion

13.2

(14.4 tph)

VHC 13.2 is represented in the central and north eastern sections of the Project area, with additional areas
adjacent to the south and east.

As with VHC12.1, while overstory species (particularly Poplar Box) are consistent with the broad vegetation
group are present, areas of the property exhibited dense sub-canopy of Callitris and Acacia, with these species
being dominant from the perspective of tree density, however the eucalypt species present do form the formal
overstory, despite being sparse in some places and not exhibiting obvious recruitment. Dense sub-canopy
growth increases the overall fuel hazard when taking woody vegetation mass into account (over and above fine
fuel mass).

Plate 3 shows an area of VHC 13.2 regrowth with dense grass ground layer further to the north of the Project
area. Plates 4 and 5 show more mature woodland, in an open structure, with a densely grassy groundcover,
and lacking elevated fuels in the midstory. This is due to the consistent high grazing pressure for these sections
of the Project area, with Plate 6 showing bare earth patches regularly amongst the grass cover. It is likely that
in its current condition the fuel load of this hazard class present within the Project area is lower than the
general definition, however, risk is determined from its greatest potential to inform management practice.

To the south and east of the Project area, this vegetation presents typically as more mature and with a higher
density. These vegetation areas meet the Project area boundary at two limited locations, and is non-contiguous
with woodland vegetation present within the Project area (adjoining managed grassland only).

PLATE 3. PHOTOPOINT 19 - VIEW SOUTH PLATE 4. PHOTOPOINT 35 VIEW TO THE NORTH

PLATE 5. PHOTOPOINT 36 - VIEW NORTH PLATE 6. PHOTOPOINT 36 VIEW OF GROUND COVER
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M d VHC
appe Observations / Discussion
(PFL)
16.2 This vegetation type is identified on the Vegetation and Bushfire Fuels Map due to the scale of the Project area,
however, is located 1.6km north of the proposed powerline corridor in a single small patch, and as such is
(11.6 tph) discounted from further consideration in this assessment.
17.1 This vegetation type is identified on the Vegetation and Bushfire Fuels Map due to the scale of the Project area,
however, is located 1km south of the Project area, and as such is discounted from further consideration in this
(15 tph) assessment.
VHC 20.2 is identified in a managed stand in the north eastern section of the Project area, and adjacent to the
northern east boundary
20.2 Plate 1 shows both of these VHC 20.2 areas separated by a managed grassy corridor. Plate 8 shows the
(9 TPH) moderately dense woodland structure within the VHC20.2 vegetation present on-site, reflected in the
moderately dense canopy in Plate 9. However there is little to no elevated fuel present, with surface and near
surface fuels overall low, as depicted in Plate 10. This is likely due to cattle trafficking of this area and additional
grazing pressure.
PLATE 7. PHOTOPOINT 15 - VIEW NORTH PLATE 8. PHOTOPOINT 16 — VIEW WEST
PLATE 9. PHOTOPOINT 16 — CANOPY VIEW PLATE 10. PHOTOPOINT 16 — VIEW OF GROUNDCOVER
7-36-12_RP_BMP_Queensland BESS 1_v2.1.docx Page 16 of 46

Document Set ID: 5319486

Version: 3, Version Date: 21/03/2025




Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)

Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd
M d VHC
appe Observations / Discussion

(PFL)
VHC 29.3 is only identified in a small remnant patch to away from the proposed BESS location, adjacent to the
north of the proposed powerline corridor.
While areas of this vegetation hazard class were observed to be typically consistent with the broad vegetation
group present, a significant proportion appears to be undergoing succession, with Callitris, acacia and eucalypt

29.3 species being dominant from the perspective of tree density. However, due to the varied structure within this
patch and significant presence of elevated fuels, to ensure bushfire planning accounts for the greatest risk this
(20.1 tph) area is treated as 29.3 in its entirety.
Both Plates 11 and 12 show callitris, acacia and eucalypt overstory emergent from the dense scrub understory.
The vegetative patch identified in both of these plates is present on flat ground, separated from vegetation to
the south and east by road reserve areas acting as functional firebreaks, but is contiguous with VHC 12.1
vegetation to the north.
PLATE 11. PHOTOPOINT 9 — VIEW EAST PLATE 12. PHOTOPOINT 11 - VIEW WEST
Mapped VHC
PP Observations / Discussion

(PFL)

VHC 38.5 agricultural land used for cropping and horticulture is located adjacent to the north and west of the
38.5 Project area. These areas are highly managed in their entirety, and fully separate the Project area from any
bushfire prone land further to the north and east.
(2 tph) Plate 13 shows a prepared agricultural field contiguous with the Project area to the north, with plate 14
showing an agricultural field to the west across the 16 Mile Hall Road reserve.
PLATE 13. PHOTOPOINT 22 - VIEW NORTH PLATE 14. PHOTOPOINT 26 — WEST
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M d VHC
appe Observations / Discussion
(PFL)
VHC 40.4 is identified as the major groundcover across the Project area, and is the dominant groundcover in
404 the surrounding area.
’ This encompasses a wide range of rural land management and uses across the wider landscape, but
(5 tph) predominantly encompasses managed grasslands utilised for cattle grazing. These vegetative areas were
observed during winter, and typically had a reduced, low bushfire fuel load due to the level of grazing
occurring.
PLATE 15. PHOTOPOINT 6 — VIEW NORTH PLATE 16. PHOTOPOINT 8 — VIEW EAST
PLATE 17. PHOTOPOINT 10 — WEST PLATE 18. PHOTOPOINT 11 — VIEW OF GROUNDCOVER
41.4 VHC 41.4 is associated with the Kogan Power Station facility only in proximity to the Project area, being located
at the terminal end of the proposed power line corridor. This facility contains managed vegetation at its
(3 tph) periphery only, with a buffer between all structures and the surrounding vegetation.
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Ma d VHC
ppe Observations / Discussion
(PFL)

PLATE 19. PHOTOPOINT 29 — VIEW EAST PLATE 20. PHOTOPOINT 29 — VIEW SOUTH

36 The Project area contains a number of dams of varying sizes, distributed across the centre and eastern section
of the Project area to provide water for the cattle present. These dams typically have an engineered bank of
(0 tph) maintained bare earth surrounding them, increasing the area free of bushfire fuels each one represents.

PLATE 21. PHOTOPOINT 19 — VIEW WEST PLATE 22. PHOTOPOINT 38 — VIEW WEST

4.5. FIRE HISTORY AND IGNITION SOURCES

Fire history mapping is available through the Queensland Spatial Catalogue. In the Darling Downs area, the available
datasets are Queensland statewide fire scar mapping and the QPWS fire history mapping. The Queensland statewide
fire scar mapping is derived at high resolution from 2017 onwards, using remote sensing techniques and Sentinel
multispectral imagery. There is a risk that some areas captured in this dataset may not have been burned, but may have
suffered from drought effects and thus been included in the vegetation indices in error; however discussion with Kogan
RFS Brigade First Officer identifies that fires have and do occur in the area, and are consistent with the statewide fire
scar mapping. The QPWS fire history mapping is focused on the national park or public land estate and thus is less
useful across the private land estate.

The fire scar mapping shows over 50 bushfire events within a 5km radius of the Project area from the period 2003 to
2023. The dataset does not define if these are planned or unplanned burns. Information from the Kogan RFS First
Officer indicates these were not planned burns. The most recent fires are identified as occurring in 2011 and 2009,
located along the southern boundary of the Project area, and across the western half. These are more likely to
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represent past bushfire events, as are in line with buffering vegetation along the boundary, and the less heavily grazed
western half of the Project area. Each of the potential fire scars is limited in its extent, with the greatest in proximity
being 82ha in area, and are not identified as present within the proposed infrastructure area. The temporal gap since
the last identified potential bushfire scarification event also indicates improved vegetation management of the Project
area and its surroundings within the past 10 years.

The QPWS dataset identifies planned and unplanned burns in Dalby State Forest, 20km to the south east of the Project
area. Four unplanned burns occurred between 1972 and 2004, and planned burns were conducted in 2004 and 2023.
Additional planned and unplanned burns area also associated further afield, 35km to the west, within the Condamine
State forest, with three unplanned burns occurring between 2005 and 2011, and three planned burns occurring from
1995 to 2010.

Anecdotal information for the area indicates that wide spread fuel reduction burning (on private land) is not
undertaken as frequently in recent years as it was historically. The extent of burn areas mapped in fire scar mapping is
reasonably small, in the context of the size of the subject property and the unplanned burn areas captured in the QPWS
fire history. It is considered that bushfire response (between RFS and QPWS) has been effective at containing and
extinguishing these fires. Local landowners are credited with roadside fuel reduction burning along Banana Bridge
Road, and the Kogan RFS conducts fuel reduction burning for the Kogan Creek power station.

It is acknowledged that significant fire events in the regional context have been associated with malicious ignition.
Ignition sources within the agricultural landscape include agricultural activities including slashing and grading of fire
breaks, harvesting cured crops, vehicle related ignitions or escaped fuel reduction burns.

Other sources of ignition from within the Project area are likely to be associated with operational activities involving
earthworks machinery, construction activities (including hot work), vegetation management activities (slashing etc) or
ignitions relating to thermal runaway or failure of equipment associated with solar energy production and storage. The
source not-withstanding, there is an obligation to contain fire to the property where the ignition source is internal.

4.6. BUSHFIRE HAZARD

Bushfire prone land is defined as land that could support a significant bushfire, or be subject to significant bushfire
attack (Leonard et.al. 2014). Bushfire attack manifests as ember attack, radiant heat impact and/or direct flame attack.

The degree of severity of bushfire behaviour or bushfire attack is described in terms of Potential Fire-line Intensity.
Potential Fire-line Intensity is calculated using inputs describing vegetation fuel loads (tonnes per hectare [tph]), slope
(degrees) and FFDI as a descriptor of likely weather conditions thus:

FI = 0.62 W2 FFDI exp (0.0690) (Equation 1)
Where:

FI = Fireline Intensity (kW/m)
W = Potential Fuel Load (tph)
6 = Maximum Landscape Slope (degrees)
FFDI = Fire Weather Severity

The bushfire hazard class is derived by classifying the resultant Potential Fire Line Intensity output from the hazard
modelling process (Table 4).
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TABLE 4 BUSHFIRE HAZARD CLASSES CORRESPONDING TO POTENTIAL FIRE-LINE INTENSITY (FROM LEONARD ET.AL.

2014).
Potential Bushfire Intensity Class Potential Fire-line Intensity
1. Very high (potential intensity) 40,000+kW/m
2. High (potential intensity) 20,000 — 40,000kW/m
3. Medium (potential intensity) 4,000 — 20,000kW/m
4. Low Hazard < 4,000 kW/m

Bushfire hazard classification or threat level across the property and within the surrounding landscape (in terms of
potential bushfire intensity) is Low to Medium (see Modelled Bushfire Hazard map in Appendix A). The majority of the
Project area is considered not bushfire prone, however an area of remnant vegetation within the property to the
northwest of the Project footprint is considered medium hazard. Medium bushfire hazard vegetation exists to the east
of the subject site; the potential impact buffer associated with this neighbouring vegetation extends to include part of
the proposed development footprint.

The potential fireline intensity associated with the mapped Medium Bushfire Hazard vegetation (accounting for slope)
is 8571kW/m, with all vegetation being present on similarly flat ground. This fireline intensity is associated with VHC
13.2, which is the fringing vegetation occurring at the Project area boundary, and present in smaller areas of the Project
area. The potential fireline intensity associated with the Low Bushfire Hazard vegetation (accounting for slope) is
1046kW/m, which is associated with the VHC40.4 vegetation identified across the majority of the Project area. Overall,
these values are considered Low (< 4000 kW/m) to Medium bushfire hazard (4000 to 20000 kW/m). Low bushfire
hazard does not mean bushfire will not occur; it does indicate the capacity for control of a fire at this level of intensity.

4.6.1. Asset Protection Zone Calculation

Bushfire Resilient Communities (QFES, 2019) identifies a minimum radiant heat flux level for vulnerable uses, storage or
manufacture of hazardous materials and community infrastructure for essential services of 10 kW/m2 or less at all
development footprint boundaries where adjacent to medium, high or very high bushfire hazard.

The proposed facility is considered to be both a location containing hazardous materials (in the context of impact from
bushfire) and provide essential services to the community as a renewable energy facility. The Asset Protection Zone
calculator has been used to establish the radiant heat flux likely to impact the Project area for each identified
vegetation type, even where bushfire hazard modelling has resulted in Low bushfire hazard, as the risk of bushfire is
still present even though the intensity model indicates it is low.

The maximum heat flux exposure (which defines the minimum asset protection zone distance) can be calculated using
the SPP-Bushfire-APZ-Width-Calculator.xlsm produced by QFES. Table 5 shows the minimum APZ for BESS equipment.

TABLE 5 ASSET PROTECTION ZONE REQUIRED TO ACHIEVE <10KW/M?2 WITH REFERENCE TO IDENTIFIED VEGETATION
HAZARD CLASSES FOR BESS INFRASTRUCTURE

i Radiant Heat Devel t
Vegetation APZ adfant Hea evelopmen Measurement to be taken from
Hazard Class Flux aspect
NW corner of proposed infrastructure, directly to boundary
13.2 38.0m 9.67 NW, E .
of VHC 13.2 woodland vegetation to the NW
N and E edges of proposed infrastructure directly to the
20.2 27.0m 9.83 N, E
boundary of VHC 20.2 woodland to the north and east
W edge and SW corner of proposed infrastructure directly to
25.1 46.0m 9.77 W .
the boundary of VHC 25.1 woodland vegetation to the W
To be taken from all aspects of the proposed infrastructure,
essentially forming a 16m buffer of highly managed
40.4 16.0m 9.47 N,E S, W . . L .
vegetation with minimised bushfire fuels around the BESS
development.
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TABLE 6 ASSET PROTECTION ZONE REQUIRED TO ACHIEVE <29KW/M? WITH REFERENCE TO IDENTIFIED VEGETATION
HAZARD CLASSES FOR NON-ESSENTIAL INFRASTRUCTURE (CONSIDERED AS BUILDINGS AND CONSTRUCTION

LAYDOWN).
Vegetation Hazard Class APZ Radiant Heat Flux
121 21.5m 28.35
13.2 15.5m 28.05
20.2 10.5m 28.02
25.1 19.5m 28.69
29.3 22.0m 28.69
40.4 6.0m 26.56

The average setback for BESS technology within the Project area from the outer extent of the Project footprint is in
excess of 40m, which achieves the APZ objectives for 10kW/m? radiant heat flux exposure threshold.

4.6.2. Bushfire Scenario

The Project area is located in a largely undeveloped landscape, characterised primarily by agricultural land uses and
coal seam gas extraction, however there is an increasing intensity of energy generation from gas and solar, with Kogan
Creek Power station 2km to the east along Banana Bridge Road, and a large scale solar farm and accompanying BESS
facility currently under development directly to the south of the Project area.

The historical record confirms the recent frequent occurrence of bushfire in the regional landscape, although the
immediate vicinity of the Project area escaped impacts from large-scale bushfire events of the Black Summer of 2019.
This is potentially attributable to the nature of bushfire fuels (reasonably moderate fuels loads), and active risk
mitigation by a largely rural landowner base in the form of fire breaks and bushfire fuel minimisation through fuel
reduction burning and effective grazing regimes.

The proposed development is located in the best position on the property, sited within an area of almost entirely flat
landscape, mostly surrounded by cleared land maintained with a low fuel load through grazing. Potential for bushfire
impacts associated with the Project area must be considered due to the nature of the facility, for both the construction
and operational phases of the Project . The significance of impacts to this infrastructure that may result from poor
bushfire protection, and the flow on effects to the community in the event of service interruption should not be
understated.

The bushfire season is considered to peak in September, October and November, when mean daily evaporation
increases and mean 3pm humidity is at its lowest for the year. This period experiences variable wind direction
associated with the changing seasons, and thus the conditions on any given day may vary with respect to the likelihood
of bushfire conditions, and effect of prevailing winds on bushfire behaviour (backing wind or head wind). Topography is
not considered a significant influence on bushfire behaviour within the Project area. In the context of likely ignition
sources, accidental ignitions are most likely associated with roadways or activities within the Project area during
development of Project area infrastructure

Based on fire history, the most likely direction of attack of a bushfire is from the south or west, as it is highly likely that
high FDI conditions during the spring will be accompanied by westerly winds, which would maximise the potential fire
behaviour (intensity and rate of spread). However, the land parcels to the west of the Project area are typically utilised
for agriculture and grazing, featuring low fuel loads overall, and more hazardous vegetation classes occurring in narrow
corridors. It is also noted that the establishment of a BESS on the property to the south of the Project area improves
bushfire hazard by extending the area of fuel reduced land in proximity to the Project area. 16 Mile Hall Road forms an
effective fire break for low intensity fires that mat occur from this discontinuous vegetation. A high intensity fire
(resulting from a change in land management practices) may spot over, and ignite a new fire within the Project area, or
within the property to the south of the Project area. The threat posed by an ignition with the subject property (such as
from a spot over from another bushfire) should be defendable with the implementation of bushfire management
measures. A bushfire approaching from the south/south west/west will progress across flat ground only, although if
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accompanied by a backing wind are likely to reach maximum predicted fireline intensities of 18,000 kW/m (medium
bushfire hazard) at the property boundary. Within the property boundary, provided open grasslands are maintained,
PFL at the facility boundary are likely to be less than 4000kW/m.

A fire approaching from the north or east may pose a more significant threat due to the ability for a less interrupted run
towards the Project area, based on the denser presence of woodland vegetation hazard types, although the likelihood
is considered less based on the reduced likelihood of prevailing winds occurring in association with peak FDIs. Wyalla
Road and Banana Bridge Road form firebreaks to bushfire spread into this area, and fire history indicating little to no
fire occurring in the woodland areas to the north and north east of the Project area. A bushfire approaching from the
north or east will progress cross flat ground on approach to the Project area, and thus can be expected to conform to
the predicted potential fireline intensity calculations (up to 10,000kW/m) at the property boundary, and at least
4000kW/m at the eastern boundary of the facility.

The nature of bushfire attack will initially be in the form of smoke and ember attack, then radiant heat and potentially
flame contact if fire breaks are not effective or the indicated APZ is not maintained free of vegetation.

5. RISK ASSESSMENT

A Bushfire Risk Assessment requires identification of hazard, determination of likelihood, vulnerability and
consequence. A matrix is used to derive risk, based on these factors. The process used in this risk assessment is
documented in the Queensland Emergency Risk Management Framework (QERMF) Risk Assessment Process
Handbook (QFES, 2018). The use of a risk matrix also facilitates the evaluation of management measures to
demonstrate risk reduction.

The risk matrix implemented in the QERMF rates risk from Very Low (0) to Catastrophic (13). The risk assessment for
proposal is 11 (High), prior to implementation of bushfire management measures, and risk is reduced to 8 (Moderate)
for the BESS, and 6/5 (Low) for ancillary infrastructure after evaluation of bushfire management measures.

Table 9 addresses the risk posed by bushfire, firstly in the absence of any mitigation measures, and then demonstrates
the risk reduction based on proposed measures, which are detailed on the Bushfire Management plan map.

HAZARD

Hazard is the identification of potential, regardless of any other factors. The preliminary hazard assessment undertaken
as part of this Bushfire Hazard Study has identified Low and Medium across different parts of the Project area. The
significant contributing factors to this hazard are vegetation classification.

LIKELIHOOD

Likelihood is a description of the probability of an event occurring. It is commonly presented in terms of Annual
Exceedance Probability (AEP), based on the number of events that have occurred over a period of time. In order to
establish likelihood for identified at risk assets, fire history information is necessary. QPWS fire history is disregarded
for this evaluation, whereas the Fire Scar record provides more relevant incidents in proximity to the Project area. Fire
history indicates 10 fires within 5km of the Project area over 7 years from 2017 to 2023. Based on this premise, 10
events in a 7 year period is an Annual Exceedance Probability (AEP) of 76%, or considered to be Almost Certain.

VULNERABILITY

Vulnerability is an assessment of the resilience of a community or asset to the identified hazard. It considers service
interruption and reconstruction capacity and cost, options for evacuation, topographical features as barriers to
addressing the hazard, occupant capacity for preparedness and response, and emergency services capacity.

TABLE 7 VULNERABILITY

Aspect Vulnerability
Loss of storage capacity and feed in capability through bushfire impacts to BESS infrastructure.

BESS Vulnerable to running grass fire and ember attack from external bushfire activity. The worst-case
scenario includes causation of thermal runaway.

Buildings and

ancillary Vulnerable to running grass fire and ember attack from external bushfire activity.

infrastructure
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In the absence of any mitigation measures, the property is considered to be highly vulnerable to the impacts of
bushfire, as the loss of infrastructure may result in limited service provision impacting on the availability of electricity,
possibly impacting the cost of supply or supply generally. The proposed Project area design has only one access point
indicated, (with respect to the Project area generally, not the BESS compound within the Project area). The Project area
will be required to conform to fire engineering requirements associated with renewable energy facilities with respect to
monitoring and suppression systems.

CONSEQUENCE

The consequence is a description and measure of the impact of a potential event on people, finance and economy,
community, public administration and the environment. The degree of interruption of daily routines, loss of life or
property, cost of recovery and resources required for this, and continuation of services (such as electricity and waste
management), and damage to environmental values is evaluated on a scale of severity. Mitigation measures should be
aimed at reducing this consequence.

TABLE 8 CONSEQUENCE

Aspect Consequence
Damage to the BESS infrastructure may impact supply capacity for a period of time until repairs

BESS are affected. This may impact overall power supply to the network, particularly in peak load times
and have flow on effects for users including costs and tariff limitations. May cause reputational
damage to the organisation or the industry.

Buildings and . . . . . . . . .

anciIIar?/ Likely to cause disruption to internal operations for a period of time until repairs are affected.

infrastructure Less likely to impact power generation and network supply.

The Consequence of bushfire impact within the Project area (in the absence of any mitigation measures) is considered
to be Major, with critical injuries occurring from a bushfire event impacting the Project area, disruption to normal
operations (of 12 months or more) requiring financial inputs beyond the allocated budget to rectify asset damage, and
potential for damage to the environment including heavy metals and chemical contamination of soils and surface
waters. There may be negative representation or criticism in the media.

Bushfire risk within the Project area is considered High (11). Mitigation measures are discussed in the next section, and
the risk assessment is summarised in Table 9.

5.1. MITIGATION MEASURES

The Queensland Fire and Rescue Service is yet to provide direct guidance regarding bushfire safety measures for solar
energy facilities or battery energy storage systems. The Victorian Country Fire Authority (CFA) has prepared design
guidelines for renewable energy facilities in response to multiple incidents involving renewable energy facilities,
including a significant event at Victoria’s Big Battery facility in 2020. This is considered among the terms of reference for
mitigation measures relating to this Project area. While this risk assessment focuses on bushfire risk, the bushfire risk is
considered both from the context of ingress from outside the Project area and as a result of equipment or facility
related incident, and thus there is some cross over between the objective of fire engineering measures and bushfire
mitigation measures, and the discussion regarding bushfire safety and mitigation measures.

5.1.1. Asset Protection Zone and Strategic Fuel Management

The principal measure is to create distance between the facility infrastructure and bushfire prone vegetation with a
potential to generate a radiant heat flux of 10kW/m? or greater. This is achieved by establishing infrastructure with a
setback distance according to the calculated Asset Protection Zone for the identified vegetation hazard classes, and the
maintenance of these asset protection zones. Identified Asset Protection Zones are shown on the Bushfire
Management Measures Map (Appendix A).

5.1.2. Water Supply
The facility will be required to establish static water supply within the Project area. All water supplies are to be
provided according to AS2419.1-2005. A bushfire fighting volume of 45,000 Lt should be provided to the facility.
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BATTERY ENERGY STORAGE SYSTEM

CFA guidelines indicate a minimum water supply of 288kL for BESS facilities, however this volume is not practical and
therefore not required to be provided at this site. Given the likelihood for Per- and polyfluoroalkyl substances (PFAS)
contamination in firefighting water (due to the use of PFAS compounds within the BESS components), the management
of a large volume of contaminated water and obligations under Queensland state government environmental
regulations regarding PFAS contaminated substances, it is not recommended to use water application to BESS units as a
primary suppression or heat abatement technique. Water supplies within the Project area should be used to prevent
ignition of bushfire fuels in the immediate surrounding area, and firefighting techniques should avoid water application
directly to BESS infrastructure.

5.1.3. Access and Egress

The facility must be provided with all weather (gravel sheeted) access tracks. Perimeter vehicle access must allow
firefighting vehicles to access around the perimeter of the BESS facility without requirement for U-turns or 3-point
turns for larger vehicles. Asset protection zones may be located between this vehicle access and bushfire prone
vegetation.

The Project area should be provided with an alternative access point from the public road network that allows for
straight through vehicle access (without requirement for U-turns or 3-point turns for large vehicles). This access point
should also provide an alternative direction of access and egress, to avoid forcing vehicle passage through or adjacent
to bushfire prone vegetation.

5.1.4. Hazardous Goods and Flammable Materials

Hazardous goods and flammable materials are considered not to include BESS components. Hazardous goods and
flammable materials may include fuels, lubricants, herbicides and other materials required for the construction and
operation of the BESS and maintenance of the Project area. Only those quantities required for construction and
operational purposes are to be stored within the Project area, and must conform to all relevant standards for storage
and handling. Suitable separation distances must be established between laydown and storage facilities and BESS
facilities to prevent an incident in one part of the facility impacting or incorporating other areas. Hazardous goods
storage areas are to be kept free of vegetation.

5.1.5. Incident Response and Cooperation with Rural Fire Brigades

Discussions with representatives of the Rural Fire Service (Kogan) indicates a willingness of fire brigades to be involved
to manage bushfire risk associated with the landscape generally, however it is also acknowledged that incidents
involving facility infrastructure exceed the current capability of the rural brigades. The nearest urban brigade is located
at Chinchilla, followed by Dalby, both of which are auxiliary brigades relying on volunteers. An emergency response
plan must be developed for the facility including Bushfire. Further discussion and cooperation with the rural fire service
in this regard increases active bushfire mitigation measures and builds local relationships and local knowledge which
may improve emergency response measures when necessary.

6. BUSHFIRE HAZARD OVERLAY CODE

Western Downs Regional Planning Scheme Overlay Code 8.2.3 defines the performance criteria for developments
relating to bushfire hazard mitigation, and identifies acceptable outcomes. These performance criteria and acceptable
outcomes are described in Table 10, and Table 11. Management actions are described to achieve the performance
criteria.

7-36-12_RP_BMP_Queensland BESS 1_v2.1.docx Page 25 of 46

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025



Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)

Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

TABLE 9 RISK ASSESSMENT

Risk Assessment Prior to Controls Risk Assessment after Implementation of Measures
3 £ g 3 £ g
T ] [ T ‘s [ .
4 o 5 = ] 2 Residual
Aspect N = e = Risk Mitigation Measures R = g & es.dua
[0} ] Q (1] © ] [ 1] Risk
T X £ 2 T = £ g
=] =]
- s S = S S
Fire breaks to prevent ingress of fire front to the
BESS, separation distances (APZ) to minimise radiant
heat flux impacts, separation of BESS
containers/enclosures to mitigate transfer of fire
. Almost . . from one to another, water supply for dedicated . Moderate
BESS Medium ) High Major L . PPl Low Almost Certain Low Moderate
Certain incident response. Installation and use of (8)
automated monitoring systems and suppression
systems to support early incident detection and
rapid response. Addition of secondary access for
emergency access/ egress.
Buildings and Fire breaks to prevent ingress of fire front to the
ancillary BESS, separation distances to minimise radiant heat
infrastructure | ; flux impacts, W?Iter suppl(}/ for d::dicated inzident
. Almost . Moderate | response, installation and use of automate . Ver - Low
Medium . Low Minor p. . . Low Almost Certain y Insignificant
Certain (7) monitoring systems and suppression systems to Low (5)
support early incident detection and rapid response
effective evacuation to minimise non-essential
personnel on-site
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TABLE 10 WESTERN DOWNS REGIONAL COUNCIL PLANNING SCHEME 2019 OVERLAY CODE 8.2.3 PERFORMANCE CRITERIA

Performance outcomes Acceptable outcomes Solution

AO1.1 Complies

The development does not increase the number of lots, and is
not identified as within a High Bushfire Hazard area.

Project design can minimise susceptibility to bushfire events,
and a bushfire management plan has been prepared to
support the development of the Project area.

PO1
Development does not increase the number of persons living | AO1.1

or working on land subject to High Bushfire Hazard identified | Development does not increase the number of lots in areas of High

on Bushfire hazard overlay maps (OM-003) unless it is Bushfire Hazard as identified on Bushfire hazard overlay maps (OM-003).
demonstrated that:

(a) the subject land is a Medium Bushfire Hazard (or lesser);

or AO1.2 AO01.2 Complies

(b) development is for community Infrastructure and Uses within the following Activity groups are located outside of a High The proposed development is not a part of the listed activity

facilities are located and designed to minimise susceptibility Bushfire Hazard identified on Bushfire hazard overlay maps (OM-003): groups, and is not identified as being within a High Bushfire

to bushfire events; and (a) Accommodation activities group; Hazard Area

(c) a Bushfire Emergency Management Plan is prepared by (b) Business activities group; Project design can minimise susceptibility to bushfire events,

suitably qualified person(s) and appropriately mitigates risks | (c) Community activities group; and and a bushfire management plan has been prepared to

to life and property. (d) Entertainment activities group. support the development of the Project area.
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hazard overlay maps (OM-003), vehicular access is designed
to mitigate against bushfire hazard by:

(a) ensuring adequate access for firefighting and other
emergency vehicles;

(b) ensuring adequate access for the evacuation of residents
and emergency personnel in an emergency situation,
including alternative safe access routes (should access in one
direction be blocked in the event of a fire);

(c) providing for the separation of developed areas and
adjacent bushland.

Note - Where it is not practicable to provide firebreaks in
accordance with A03.1 Fire Maintenance Trails are provided
in accordance with the following:

i. located as close as possible to the boundaries of the lot
and the adjoining hazardous vegetation;

ii. the minimum cleared width not less than 6 metres;

jiii. the formed width is not less than 2.5 metres;

iv. the formed gradient is not greater than 15%;

v. vehicular access is provided at both ends;

vi. passing bays and turning areas are provided for fire-
fighting appliances either located on public land or in an
access easement that is granted in favour of the Local
Government and QFRS.

emergency vehicles, in accordance with SC6.2 — Planning Scheme Policy 1
— Design and Construction Standards.

AO2.2
In areas of Medium Bushfire Hazard as identified on Bushfire hazard
overlay maps (OM-003), roads are provided in accordance with the
following:
(a) Roads are designed and constructed with a maximum gradient of
12.5%;
(b) Cul-de-sacs are not used except where:
i a perimeter road designed in accordance with AO3.3 isolates
the development from hazardous vegetation; and
ii.  the cul-de-sac are provided with alternative access linking the
cul-de- sac to other through roads; and
iii. the maximum length of the cul-de- sac is 200 metres

AO3.3

In areas of Medium Bushfire Hazard as identified on Bushfire hazard
overlay maps (OM-003) and development is for the purpose of
Reconfiguring a Lot, the design incorporates a perimeter road firebreak
that:

(a) is located between the boundary of the lots and stands of native
vegetation;

(b) has a minimum cleared width of 20 metres;

(c) has a constructed road width of six metres; and

(d) is constructed to an all-weather standard.

Performance outcomes Acceptable outcomes Solution
PO2 AO2.1
In Medium Bushfire Hazard Areas as identified on Bushfire The road design is capable of providing access for firefighting and other
PO2 Complies

The proposed development will be required to meet SC6.2 —
Planning Scheme Policy 1 — Design and Construction
Standards, and will feature:

e Multiple access points to the operational facility (please
see Bushfire Management Measures Map for access
recommendations, Appendix A — subject to variation
based on final infrastructure layout).

e Access points and roads will accommodate emergency
vehicles.

e  The proposal does not involve reconfiguration of a lot,
firebreaks and APZs are defined in Section 7.2.1 to
address bushfire hazard associated with identified
bushfire hazard and state planning policy objectives for
community infrastructure.

e  Separation distance between individual battery units
will be stipulated by manufacturers recommendations.
The Operational Area will be maintained in a vegetation
free state to mitigate transmission of fire between
battery units, to the advantage of energy production
and asset protection/business continuity objectives.

e  Gradients of 12.5% or greater are not present within the
development footprint. The development will avoid cul-
de-sac development with respect to internal Project
area access ways.
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TABLE 11 WESTERN DOWNS REGIONAL COUNCIL PLANNING SCHEME 2019 OPERATIONAL WORKS CODE 8.4.3 PERFORMANCE CRITERIA

Performance outcomes

Acceptable outcomes

Solution

PO1

Premises have an adequate volume and supply of water
that:

(a) meets the needs of users;

(b) is adequate for firefighting purposes;

(c) ensures the health, safety and convenience of the
community; and

(d) minimises adverse impacts on the receiving
environment.

Where within an Urban Zone or Rural Residential Zone (Rural
Residential 4000 Precinct, Rural Residential 8000 Precinct)

AO1.1

Water supply reticulation is designed and constructed in accordance
with $C6.2 — Planning Scheme Policy 1 — Design and Construction
Standards.

Where within the Rural Zone or Rural Residential Zone (Rural
Residential 20000 Precinct)

AO1.2

A safe and adequate on-site water supply is designed and constructed in
accordance with $C6.2 — Planning Scheme Policy 1 — Design and
Construction Standards.

AO1.1 Not applicable

The development does not take place within the urban or rural
residential zone, and is not within the range of the water
reticulation network.

AO01.2 Complies

The development will feature a safe and adequate on-site water
supply to meet the needs of firefighting purposes, with
strategically located tank storage:

e Minimum 45,000L dedicated bushfire fighting supply.

e  Tanks to be located adjacent to access points and
operational areas of the facility.

e  All water supplies provided according to AS2419.1-
2005.
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7. BUSHFIRE MANAGEMENT PLAN

A bushfire management plan (BMP) has been prepared to address the identified bushfire hazard associated with the
development of the Queensland Battery located on Lot 1RP117442, and additional access infrastructure within
immediately adjacent land on Lot 32SP233341. Operational bushfire management measures are shown in Bushfire
Management Measures map in Appendix A.

This bushfire management plan is intended to address the hazard associated with the Project area in its final developed
form, and during the construction of the proposed facilities, to demonstrate the ability to achieve bushfire
management objectives required under the planning framework.

The Queensland Disaster Management Guideline (QFES, 2017) utilises and defines the Prevention, Preparedness,
Response and Recovery (PPRR) approach to natural hazard risk identification, mitigation, response and recovery. The
guideline is written to address disaster management from the State level to the Local Government level, and should be
applied in general terms to maintain consistency with emergency response organisations and enable integration with
local government or local disaster management group bushfire management planning where relevant.

7.1. PREVENTION

Prevention is the prescription and implementation of measures to reduce the likelihood of an event occurring or
reducing the severity of an event should it occur. In addressing prevention, the specific hazard must be identified to
develop objective, measurable and achievable mitigation measures.

7.1.1. Project Design

Appropriate Project area design is principal in reducing the likelihood or severity of a bushfire event. This is achieved by
strategic placement of roads and asset protection zones to provide adequate separation distances or defendable space
for infrastructure subject to bushfire hazard. Defendable space requirements are relevant to the degree of hazard and
explicit radiant heat impacts modelled on identified hazard.

7.1.2. Fuel Management Measures

FUEL MANAGEMENT ZONES

Fuel management zones are areas within the landscape that are managed to minimise or remove bushfire fuels,
providing a defendable space, and linear separation from the main bushfire threat. Fire breaks may be located within
Asset Protection Zones.

FIRE BREAK
A fire break is a strategically located linear fuel break intended to obstruct the path of a fire, provide an anchor point
for back burning and active fire suppression. Fire breaks may be located close to assets (such as around a property
boundary) or may be located in a strategic location in the landscape (such as at the foot of a slope) to inhibit the
passage of a fire into difficult terrain or a higher risk area.

STRATEGIC FUEL MANAGEMENT ZONE
Strategic fuel management zones (SFMZ) are areas around an asset where fuels are managed by slashing, mowing or
fuel reduction burning to minimise the total volume of fine fuels with two primary objectives:

e reducing the likelihood of a fire igniting and developing, and

e inthe event a fire does develop, minimising potential rate of spread and intensity of a going fire.

Fire breaks may be classified as SFMZs, as they are frequently associated with fire management access trails that
facilitate both maintenance activities and active fire suppression.

ASSET PROTECTION ZONE
Asset Protection Zones are areas closer to an asset, where landscaping and fuel management is quite intensive, and
consists of tree maintenance, lawn maintenance, selective removal or placement of large plants (trees and shrubs) to
minimise canopy connectivity. The objectives of the APZ are:

e Provide separation distance from the bushfire hazard

e Provide a defendable space where active fire suppression may be undertaken.

e An area from where backburning may be conducted
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FUEL MANAGEMENT TECHNIQUES

There are numerous fuel management techniques that can be applied across the Project area to achieve fire prevention
and preparedness objectives, described in detail in Table 12. These techniques can be applied to varying degrees, in
specific ways or as general prescriptions dependent on the nature of the Project area and the hazard.

TABLE 12 FUEL MANAGEMENT TECHNIQUES

Action Description

Slashing is the maintenance of grasses to a height of 10cm or less. This can be achieved with a tractor

Slashing drawn slasher or with brush cutters (whipper snipper) in areas with limited or difficult access.

Mowing / Whipper

Snipping Mowing is a more managed ‘lawn’ state, maintained at a height 5cm or less.

Raking or manual

. Raking and removal of fine dead fuels <6mm in diameter.
removal of fine fuels

Removal of low hanging branches, thinning of canopy, selective removal of branches overhanging

Lopping / pruning buildings or connecting the canopy with other trees.

Preparation of mineral earth fire breaks by ploughing / grading. Erosion management may be
Ploughing / Grading required either by surface sheeting with stable cover material (gravel) or hard landscaping
permanent access features (walking trails).

Grazing is an effective fuel reduction technique for large areas of grass fuels. The most effective

Grazing application is to stock with a high number of beasts for a short period (days) to knock down the bulk
of fine fuels.
Hazard reduction burning is a method of removing ground litter and fine fuels by fire. Hazard

Fuel Reduction Burning reduction burning of vegetation is often used by land management agencies for broad area bush fire

control, or to provide a fuel reduced buffer around urban areas.

7.2. PREPAREDNESS

Preparedness is the implementation of operational management plans to achieve the prevention objectives. Annual
maintenance prior to the commencement of the fire season, training, community awareness and where appropriate,
mutual aid agreements between organisations and agencies with common interests in asset protection and community
safety that may work together across tenure in the event of a disaster event.

7.2.1. Fire Breaks and Fuel Management Strategy
The fuel management strategy is shown on the Bushfire Management Measures map in Appendix A.

FIRE BREAKS AND ASSET PROTECTION ZONES
Fire breaks and APZs are specified for the BESS facility itself, to prevent vegetation fires within the BESS facility
compound.

TABLE 13 - FIREBREAKS

Fire break Specification
Perimeter 6m wide mineral earth fire break (dirt, gravel or other non-vegetated trafficable surface), located outside the
Firebreak BESS, allowing for vehicle passage around the outside of the BESS infrastructure.

To be located within the Boundary APZ.

TABLE 14 ASSET PROTECTION ZONES (APZ)

APZ Specification

Asset protection zones are identified around the perimeter of the facility including substation, BESS,
Buildings and Laydown. The Asset Protection Zones have been establish using the APZ width calculator and
are relevant to the adjacent vegetation type. The identified setbacks achieve the 10kW/m?2 radiant heat flux
Boundary APZ objective of Queensland State Planning Policy for BESS and Substations, and 29kW/m?2 for buildings &
laydown.

e  6m APZ for VHC 40.4 (Administration / O&M Facilities)
e  16m APZ for VHC 40.4 (BESS & adjacent substation)

Operational Area Operational Area to be maintained free of vegetation at all times (gravel or other hardstand surface).
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STRATEGIC FUEL MANAGEMENT
Strategic fuel management is identified for the BESS facility and substation to mitigate risk arising from bushfire ingress
to the Project area and propagation of bushfire from within the Project area.

Broad area fuel minimisation is the principal recommendation for this Project area. Grazing annually, to minimise grass
fuel loads will minimise the risk of fire impacting the infrastructure within the Project area. Although the property is
generally considered to exhibit low bushfire hazard due to the nature of the vegetation across the property, grass
vegetation should be managed to minimise the grassfire potential. Pasture grasses are known to become difficult to
manage if left ungrazed for multiple seasons (aged grasses can be unpalatable to stock and increase the fine fuel
biomass in the grassland).

The area to be maintained is indicated in the Bushfire Management Plan map in Appendix A. Table 15 details the
treatment and timing for fuel management measures to be instated on an annual basis.

In any APZ or SFMZ areas, danger trees should be identified and removed. Danger trees are those that have hollow
trunks or dead branches prone to ember attack and subsequent continued burning, and eventual failure (falling over or
dropping limbs). Burning trees can also smoulder quietly for long periods and flare up unexpectedly during windy
conditions creating a bushfire event.

TABLE 15 STRATEGIC FUEL MANAGEMENT ZONE TREATMENT AND JUSTIFICATION

Treatment/ . . —
SFMz . Area Timing Premise/ Justification
Construction

The primary access route to the BESS is
located immediately adjacent to

Maintain grass < 15m either side of road, or medium bushfire prone vegetation. the
15m APZ for | 30cm, no understory to the property boundary. potential for bushfire impact on vehicle
VHC13.2 vegetation, tree (it is noted that the access At all times access or vehicle passage should be
(Access branches removed to road is 4m from the minimised by removing fuels that may
Road) 2m above ground eastern property promote anything other than a surface

level boundary) grass fire (removal of low branches that

may promote fire into trees and other
elevated vegetation).

. Maintenance of grass fuels to minimum
Annually prior ] . - .
Propert Balance of property not to the fire height will reduce potential intensity of
Geniralyll Grazing / Slashing used for Energy Storage season bushfire entering the Project area,

y infrastructure improving performance of SFMZ and

commencin
& APZ measures.

7.2.2. Water supply, Access and Egress

WATER SUPPLY

45,000Lt static water supply, dedicated for bushfire fighting is to be provided for the facility. A water supply point must
be located near the entrance point and meet the requirements of AS2419. Water tanks must be concrete or steel
construction and provide an area sufficient for a fire truck to turn around (8m minimum radius for 3 point turn,
however through access is preferable (turning circle (curb to curb) of 20.7m for 4x4 rural tanker (QFES, 2019b)). It is
recommended that design refer to AS2419 and the Design Guidelines and Model Requirements: Renewable Energy
Facilities (CFA, 2023) or as updated. The current design with a nominated boundary fire break trail and through access
for both the BESS and Substation compound is an appropriate design.

ACCESS — EMERGENCY SERVICES AND INCIDENT RESPONSE

Access to and around the Project area must be provided with all-weather access routes, with turn radius suited to
emergency vehicles (turning circle (curb to curb)of 20.7m for 4x4 rural tanker (QFES, 2019b)). All accesses for
emergency response across the property should provide through access — dead end or cul-de-sac type road ends must
be avoided and otherwise clearly signed as no through access. The current design with a nominated boundary fire
break trail and through access for both the BESS and Substation compound is an appropriate design
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Where access is not wide enough for two firefighting appliances to pass, passing bays must be provided at least once
every 600m of road length. Road segments less than 600m long must have one passing bay provided within the road
segment.

ACCESS — EMERGENCY EGRESS

The facility must have at least one alternate exit point in addition to the ‘regular’ exit point to facilitate evacuation of
the Project area to the public road network. Recommended access and egress points may be restricted for emergency
response access/evacuation only, to manage traffic volumes on rural roads and minimise entry points to the public road
network under normal road use conditions. A recommended secondary access is indicated on the Bushfire Mitigation
Measures map (Appendix A).The final alignment of this access may differ from that indicated, however should provide
direct access to the public road network to the south west of the Project footprint.

7.2.3. Firefighting Equipment, Resources and Training

The Project area operator will need to ensure that the facility is serviced with appropriate suppression systems and
firefighting resources commensurate with the occupation of the Project area. As an unmanned Project area (when the
use is in operation), emergency response plans for the Project area must include scheduled maintenance for any
firefighting equipment located within the Project area and considered available for RFS and QFES use. This may include:

e  Firefighting water supplies are full and maintained,
e  Firefighting appliances (trailer or vehicle mounted units), where provided, are serviceable, stocked and
checked regularly for the duration of the fire season

0 Ensure pump fuel is fresh and topped up. Test starter at regular intervals to ensure serviceability.
0 Check pump prime (preferably install a model with self-priming capability).
0 Check fittings to ensure they are not fouled with mud, insect nests or other obstructions

e Any plant that may be utilised in response measures is serviceable and fuel supplies are available.

e Emergency services are able to access the site at any time (24hours /7 days per week)

It is recommended that suitable Project area induction and training regarding response scenarios involving hazardous
materials and BESS infrastructure should be provided to local RFS and QFES personnel to enable them to provide
effective support when required.

7.2.4. Awareness, Response Trigger and Evacuation Plan

Bushfire preparation includes identifying pre-conditions for response readiness and triggers for enactment of response
measures. The Project area operator must address response and evacuation procedures in their Project area
emergency management system consistent with the concept of Alert, Lean Forward, Stand Up and Stand Down. The
following criteria are recommended for incorporation into Project area procedures.

Bushfire hazard and risk assessment has been conducted using the Queensland Government's 85 percentile FDI for
the region. FDI of 75 is within the classification of Extreme Fire weather condition messaging under the Australian Fire
Danger Rating System.

AWARENESS

Project area operations must monitor the fire danger ratings as issued by the QFES. Readiness should increase with the
FDR according to Table 16. Readiness includes making the necessary preparations regarding personnel and resources to
move efficiently from Lean Forward to Stand Up.

TABLE 16 AFDR AND READINESS

Australian Fire Danger Rating
Readiness level
FDI Messaging
0-11 No rating
Alert

24-49 High
50-99 Extreme Lean Forward

100+ Catastrophic Stand Up
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Readiness Level Alert aligns with confirmation that all mitigation measures and response measures are in place and
serviceable. A higher level of attention is given to public notifications and all personnel are aware of their role and
responsibilities should readiness level be increased to lean forward.

Lean Forward is associated with an expectation that an incident is likely to occur, and preparations for transition to
Stand Up should be in place. Hot works should be restricted at Lean Forward. All non-essential personnel should be
evacuated from the Project area. Due to the nature of bushfire, once a fire has started within the local landscape,
evacuation is not necessarily safe — dependent on the location of fire and its proximity to the evacuation path taken by
individuals.

RESPONSE TRIGGER

The response trigger for Stand Up may be the issuing of Catastrophic fire danger rating forecast, occurrence of a
bushfire incident in the immediate area, or an incident within the Project area. At Stand Up, all non-essential personnel
should be excluded from the Project area. No non-operational visitation to the site should be undertaken during Stand
Up.

Stand Down will occur when the fire danger rating is downgraded, or a bushfire incident is controlled or extinguished.
At Stand Down, the recovery phase must commence and involves the return to normal operations, including
replenishment of expended resources.

EVACUATION

The Project area must be provided with a muster point. The muster point must be the evacuation and shelter in place
location for instances where Lean Forward has not occurred with sufficient time to remove non-essential personnel
from the Project area.

7.2.5. Construction Phase

Construction activities must be cognisant of bushfire conditions, particularly during the fire danger period. APZ and
SFMZ should be established as part of the Project area early works program, providing primary bushfire mitigation and
protection to the Project area during the course of construction. Minimum bushfire hazard mitigation measures for
construction activities is detailed is Table 17.

TABLE 17 HAZARD MITIGATION FOR CONSTRUCTION ACTIVITIES

Construction
Phase / Rationale Required Actions
Activity

The absence of a reticulated water supply
suitable for firefighting purposes requires a static
supply be available at all times.

General Cigarette butts are a common cause of fire
Requirements | ignition. Restriction of smoking to a ‘safe’
location, and provision of butt disposal
containers removes this risk from the Project
area.

A static water supply must be available on-site at all times
during construction works during the dry season. Water supply
must be a minimum of 10,000L, equipped with a firefighting
pump and hoses.

Smoking must be restricted to designated smoking areas
associated with workplace amenities, provided with appropriate
waste receptacles for cigarette butts.

The development Project area is currently
vegetated. Minimisation of vegetation within
Site the development footprint and establishing APZ The development footprint must be cleared and APZ/SFMZ
Preparation and SFMZ during the early works phase will established during early works.

address bushfire hazard relating to construction
of the Project area.

Do not undertake hot work on days of total fire ban.
Where hot work is undertaken in an outdoors location, place

Grinding and welding activities produce hot shielding around the work site to limit the release of hot swarf

swarf and sparks that may ignite light weight and sparks.
Hot Work P Y.g & _g . Avoid working in close proximity to dry grass, rubbish or other
- fuels under hot, dry conditions. Records indicate .
(grinding / that grinding and welding accidents are fine fuels.
welding) & . & . & . . Do not undertaken hot works in proximity to flammable and
responsible for a high proportion of accidental . . . .
A combustible materials (chemicals/ fuels/ oils).
fire ignitions. ) L .
A fire extinguisher or water supply must be on hand at the site
of hot works to knock down any accidental ignitions
immediately.
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Construction
Phase / Rationale Required Actions
Activity
Storage of . . - . .
flammable Flammable and combustible materials can Only store minimum quantities of flammable and combustible
and accelerate fire behaviour; causing a controllable materials at the work site.
combustible ignition to become uncontrollable, quickly and Store flammable and combustible materials in designated areas,
. unnecessarily. removed from bushfire prone vegetation.
materials.
Mobile power - Lo
su Iiesp/ Generator plant can produce sufficient heat (or Ensure all grass and other flammable vegetation is removed for
i Efm sparks) to ignite fine fuels (grass) in hot, dry at least 2m around all mobile power supplies, lighting towers
ghting conditions. and other self-powered mobile plant.
towers.
It is the responsibility for the owner or occupier
of a site to contain any fire started within that . . . .
v . Construction personnel should be trained in the use of fire
property. Every effort must be made to contain extineuishers
. any fire caused by construction activities within . g e .
Training & . Fire awareness on days of high fire danger or when undertaking
the worksite area. . . . .
Awareness . . hot works must be addressed in prestart meeting discussions
Construction personnel are considered to be
. . . and toolbox talks.
able bodied and have capacity to take action . . NP .
. o . Plant operators should be trained in dry firefighting techniques.
against a fire ignition caused by construction
activities.
7.3. RESPONSE

Bushfire response is generally considered the specific actions in response to an immediate bushfire threat, either from
outside the Project area or within the Project area. Bushfire response measures are considered to be consistent for
both the construction and operational phase of the Project area.

Where fire outside the Project area threatens the Project area, the objective is to prevent it from entering the property,
where fire occurs within the Project area, the objective is to protect other Project area assets, and prevent the spread
of the fire outside of the Project area.

7.3.1. Ignition Source On-Site
It is considered that an ignition on-site will be triggered by a specific activity or failure of Project area infrastructure.
Project area management should be aware of the ignition in a short timeframe, provided that sensor systems and
SCADA is operating properly. This provides an opportunity to suppress the fire before it becomes uncontrollable.

e Report the emergency to 000, and secure the Project area until emergency services arrive.
e Evacuate non-essential personnel to the on-site muster point.

e Attempt direct attack methods if possible (direct water application or extinguisher) or contain with a mineral
earth fire break.

7.3.2.

Ignition Source Off-Site

Where a fire approaches the property from the surrounding landscape, it is considered that this will be a larger, going
fire and direct attack methods using available resources on-site are unlikely to be effective or safe.

e Report the emergency to 000, and secure the Project area.

e Evacuate non-essential personnel if safe to do so — otherwise shelter in place.

e Enact active fire protection through wetting of perimeter lines within the boundary asset protection zones
e Undertake direct attack measures as necessary to prevent any on-site ignitions

e Undertake asset protection as necessary to prevent damage to on-site infrastructure.

7.3.3.

Rural Fire Service & QFES Response

In regard to bushfire response, the volunteer Rural Fire Service is the primary response agency. The Project area is
located within the boundary of Kogan and District Rural Fire Brigade and is adjacent to Hopeland Rural Fire Brigade
area. For structural fires (including power generation, storage and transmission equipment) the QFES is the primary
response agency. The nearest QFES brigade is Chinchilla, followed by Dalby and Tara. These brigades are auxiliary
brigades, operated by volunteers and not always manned. Turn out times of 30 minutes should be expected, and on-
site capacity should take this into consideration.

7-36-12_RP_BMP_Queensland BESS 1_v2.1.docx

Document Set ID: 5319486
Version: 3, Version Date: 21/03/2025

Page 35 of 46




Bushfire Hazard Assessment and Bushfire Management Plan
Queensland Battery (Lot 1RP117442, Lot 32SP232241)
Ecosystems Management (Aust) Pty Ltd Queensland BESS Pty Ltd

The Project area is located within the Kogan and District Fire Warden District (Rural Fire Service (RFS)). Contact details
for emergency reporting and direct brigade contact are listed in Table 18.

TABLE 18 EMERGENCY AND FIRE STATION CONTACT DETAILS

To report a bushfire, or for any other emergency 000

RFS General enquiries — Kogan & District Fire Warden

Public education, property bushfire management plans, planned burn permits etc. 0429681775
Kogan & District Fire Brigade (RFS) 0429 659 646
Hopeland Rural Fire Brigade (RFS) (07) 4665 4178
Chinchilla Fire Station (Auxiliary) (QFES) 07 4596 9400
Dalby Fire Station (Auxiliary) (QFES) 07 4662 2333
Tara Fire Station (Auxiliary) (QFES) 07 4665 3789

7.3.4. Combustion Products and Water Contamination

The Project area is located in a rural and agricultural landscape. Combustion of BESS infrastructure will result in the
release of contaminants (heavy metals, plastics and persistent pollutants) to soils and suppression waters. Where
possible, combustion products and suppression waters associated with BESS infrastructure must be contained on-site,
and not permitted to enter surface waters or migrate off-site via other means. Application of water to BESS
infrastructure involved in combustion should be minimized.

7.4. RECOVERY

Disaster recovery can be complex and sometimes a lengthy process. It is described simply as the restoration of normal
operations.

Recovery of the Project area from a bushfire event will depend on the level of impact on the landscape, equipment and
infrastructure.

Ensure fire area is safe and extinguished (burn area blacked out)
Identification of damage to assets or infrastructure
reinstatement of essential services (water, electricity) as necessary,

il o

Secure hazards in work area or public access areas (removal of any hazards caused by bushfire

(burnt trees at risk of falling over etc))

5. reinstatement of bushfire hazard mitigation measures that were damaged or expended during the
fire event (ensure fire breaks are clear of material that may contribute to bushfire activity (fallen
trees etc).

6. safe access and egress from the Project area is re-established, or conversely, access to the Project

area is restricted.

8. CONCLUSIONS & RECOMMENDATIONS
8.1. BUSHFIRE HAZARD ASSESSMENT AND RISK ASSESSMENT

An assessment of the Project area and its surrounding environment has demonstrated a bushfire hazard across the
development footprint is low, however some areas of the property, and significant areas of adjacent land, feature
Medium hazard, with the development footprint falling just within the 100m potential impact buffer of modelled
medium bushfire hazard vegetation. The identified potential bushfire impacts are likely to consist of smoke and ember
attack in the absence of any mitigation measures.

The risk assessment identifies that the proposed use and the nature of the infrastructure to be developed within the
Project area can carry a high degree of risk in the absence of appropriate bushfire management, particularly given the
bushfire hazard identified in the immediate surrounding landscape. The application of fit for purpose mitigation
measures effectively minimises the risk associated with bushfire at the Project area, through separation distance from
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native vegetation and bushfire fuel minimisation within both the area on-site being developed and the balance of the
property.

Establishing operations according to bushfire management measures, and engagement with local bushfire brigades will
ensure the ongoing safe operation of the Project area.

8.2. BUSHFIRE HAZARD OVERLAY CODE

The proposal complies in principle with the Bushfire Hazard Overlay Code.

8.3. BUSHFIRE MANAGEMENT PLAN

A Bushfire Management Plan has been prepared for this Project area. Bushfire management measures are intended to
be simple and achievable. There are elements of the Project area subject to detailed design, which may require revision
of some aspects of the bushfire management plan or bushfire safety measures. This may be undertaken by a suitably
qualified bushfire management practitioner, or in consultation with QFES / RFS.

Preparedness and response aspects should be incorporated into wider Project area emergency response plans, by the
Project area operator. This should include details such as identification of roles and responsibilities for the Project area
management structure, warning systems and a communications plan.

The bushfire management plan identifies fuel management measures appropriate to the nature of the landscape,
occupancy, and activities within the Project area. The principal objectives of fire management measures are to
minimise bushfire fuels across the property, and provide fire breaks where appropriate in the context of bushfire
hazard within the Project area. The consideration to evacuate the Project area in the event a significant incident
impacts the Project area is necessary to prevent injury to personnel not considered essential for the purposes of
response.

8.4. RECOMMENDATIONS

The following recommendations are made to support the development and operation of the Project area and achieve
bushfire hazard mitigation with minimal impact to the core operations of the Project area, and ensure the development
meets the objectives of the Bushfire Hazard Overlay Code.

8.4.1. Bushfire Management Plan

e  Project area management systems must address emergency management, and include bushfire
management within the system.

e The bushfire management plan should be reviewed on a regular basis (no less than every 5
years, or in response to significant changes in the surrounding landscape, including
development or altered agricultural practices.

e Engagement with the Rural Fire Service to achieve bushfire management objectives that are
complimentary to the area and do not place an undue expectation on volunteer fire services.
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