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Executive summary

The project

LMS Energy Pty Ltd (LMS) proposes to upgrade the landfill biogas management infrastructure at the Lucas
Heights Resource Recovery Park (LHRRP), through installation of a new bioenergy facility (the project) to produce
renewable energy from landfill biogas generated at the LHRRP.

The new bioenergy facility would be a like for like replacement of the existing power station, with improvements
that comply with modern standards and regulations and forecasted bioenergy generation capacity requirements.
The project ensures appropriate capacity to manage forecast peak recoverable biogas and renewable energy
generation would effectively continue through the remaining landfilling and post closure periods for the landfill.

PHA results

This Preliminary Hazard Analysis (PHA) report has been prepared on behalf of LMS to support the environmental
impact statement (EIS) for the project and responds to the Secretary’s Environmental Assessment Requirements
(SEARs) SSD-79933225 request for the preparation of a PHA covering the potential Hazards and Risks of the
project.

The report includes a description of the project and potential hazards, identification of dangerous goods (DGs)
expected to be transported, handled and stored on the project site, including the biogas (classified as a DG)
transported within the biogas pipeline, and a description of any design measures and controls to minimise fire risk.
Also included is a summary of DGs properties, preliminary risk screening of DGs as per the NSW State
Environmental Planning Policy (Resilience and Hazards) (SEPP) and an assessment that reviews potential
hazards that may arise during the construction, operation and maintenance of the development.

The results of the DG screening indicate that the proposed storage capacity of Dangerous Goods on-site,
including biogas, a Class 2.1 flammable gas, do not exceed the thresholds within the SEPP requirements for
dangerous good storage. The results of the transport screening indicate that the DGs movements are not
expected to exceed the thresholds as there are expected to be minimal deliveries.

However, as the nearest land users, the Sutherland PCYC MiniBike club is located to the south-west of the
project, and there will be open space parkland to the west following the completion of landfilling activities at the
LHRRP, the project is considered potentially hazardous, requiring completion of a level 3 PHA to support the
development application for the project. The new bioenergy facility will replace the existing power station and will
be located to its east, placing it further from the Minibike club and future open space users than the current facility.

The hazard identification process identified that the worst-case credible scenarios included failure of the gas
engine generator feed line and potential jet fires and explosions. Plausible scenarios were assessed, and the
consequence and risk impacts deemed acceptable, subject to several risk reduction measures.

Recommended mitigation measures
Recommended mitigation and management measures identified in response to the PHA findings include:

1. Fire safety study to HIPAP No. 2 — A fire safety study during detailed design to HIPAP No. 2 should be
included as a condition of development consent to cover the fire safety strategy and fire protection systems for
the bioenergy facility, noting the provisions for biogas facilities outlined in the NCC documents E1D17 an
E2D21.

2. Hot Work Permit System — A hot work permit system will be required on-site for any welding, cutting, or related
activities.

3. Gas Cylinders and Cylinder Valve Covers — Where cylinder valve covers are fitted, such as for the LP Gas
Cylinders, these are not to be removed during handling and storage. All gas cylinders are to be stored in
accordance with AS4332- 2005 - The storage and handling of gases in cylinders.
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4. Final Hazard Analysis — If substantial changes are made to the design, such as a large increase in the
proposed pressure of the biogas fuel for the gas engines, LMS should conduct a final hazard analysis to reflect
these changes. The FHA should include a revised estimate of the risk at the site boundary for worst case
events.

This report is subject to, and must be read in conjunction with, the limitations set out in section 1.6, and the

assumptions and qualifications contained throughout the report.
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Key terms, acronyms and abbreviations

ADG Code
ANSTO
AS

BMS

Construction footprint

CEMP
CO-
DG

DP
EPA
EP&A Act
ERPG
FBR
FRNSW
FTE
GO
IBC

km
kKW / m?
kPag
LFL
LHRRP

MW

MWh
NSW

PE

PG

PHA

PLC
POEO Act
POEO Clean Air Regulation
QRA

SDS

Australian Dangerous Goods Code

Australian Nuclear Science and Technology Organisation
Australian Standard

Burner Management Systems

Defined as the area that would be directly affected by construction of the project. It includes:
— the location of project infrastructure

— the area that would be directly disturbed by the movement of construction plant and
machinery, and the location of the temporary construction workforce accommodation
facility, construction compounds and laydown areas that would be used during
construction.

Construction Environmental Management Plan

Carbon Dioxide

Dangerous Good

Deposited Plan

Environmental Protection Authority

Environmental Planning and Assessment Act 1979 (NSW)
Emergency Response Planning Guideline

Full Bore Rupture

Fire and Rescue NSW

Full Time Equivalent

Garden Organics

Intermediate Bulk Container

kilometres

kilowatt per square metre

kilopascals gauge

Lower Flammability Limit

Lucas Heights Resource Recovery Park

Metres

Megawatt

Megawatt hours

New South Wales

Polyethylene

Packing Group

Preliminary Hazard Analysis

Programmable Logic Controller

Protection of the Environment Operations Act 1997 (NSW)
NSW Protection of the Environment Operations (Clean Air) Regulation 2022
Qualitative Risk Assessment

Safety Data Sheet
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SEARs Secretary’s Environmental Assessment Requirements

SEPP State Environmental Planning Policy

SSD State significant development

TX Transformer

The project The installation of a new, upgraded bioenergy facility at the Lucas Heights Resource
Recovery Park (LHRRP) to replace the existing power station.

The proponent LMS Energy Pty Ltd

The Regulation Environmental Planning and Assessment Regulation 2000 (NSW)

UFL Upper Flammability Limit

UN Number United Nations Number (with reference to dangerous good identification)
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1. Introduction

1.1 Overview

LMS Energy Pty Ltd (LMS) proposes to upgrade the biogas management infrastructure at the Lucas Heights
Resource Recovery Park (LHRRP), by upgrading the existing power station (the project) to produce renewable
energy from biogas generated at the LHRRP.

The new bioenergy facility would be a like for like replacement of the existing power station biogas generators
within the existing power station site, with improvements that comply with modern standards and regulations and
forecasted biogas generation capacity requirements. The project ensures appropriate capacity to manage forecast
peak recoverable biogas and renewable energy generation would effectively continue through the remaining
landfilling and post closure periods for the landfill.

1.2  Approval and assessment requirements

The project is a State Significant Development (SSD) and is subject to approval by the NSW Minister for Planning
and Public Spaces under the NSW Environmental Planning and Assessment Act 1979 (EP&A Act).

This report has been prepared by GHD Pty Ltd (GHD) as part of the environmental impact statement (EIS) to
support the development application for the project. The EIS has been prepared to address the environmental
assessment requirements of the Secretary of the NSW Department of Planning, Housing and Infrastructure (the
SEARs).

The SEARSs require that the project is assessed for the likely risks to public safety including fire and the use of
dangerous goods (DGs) associated with the bioenergy facility. Specifically, including the dangerous goods
transported within the biogas pipeline and any design measures and controls to minimise fire risk and exposure to
future adjacent recreational land uses. This PHA assessment is carried out in accordance with Chapter 3 of the
NSW State Environmental Planning Policy (SEPP) (Resilience and Hazards) 2021.

SEPP (Resilience and Hazards) requires a systematic approach to planning and assessing development
applications for potentially hazardous and offensive development. SEPP (Resilience and Hazards) applies to any
projects which fall under the policy’s definition of a ‘potentially hazardous industry’ or ‘potentially offensive
industry’. For projects classified as a ‘potentially hazardous or offensive industry’ the policy establishes a
comprehensive test by way of a Preliminary Hazard Analysis (PHA) to determine the risk to people, property and
the environment at the proposed location and in the presence of controls.

1.3  The project

The project involves development of a new bioenergy facility to provide a modernised version of the existing power
station servicing the LHRRP. The facility would have an output capacity of approximately 22 megawatts (MW). The
facility would capture and recover biogas generated from the LHRRP landfill to generate electricity, which would
be exported to the existing power network. Further information about the project is detailed in section 3.

The project’s location is shown on Figure 1.1.

The bioenergy facility would be located on Lot 102 DP 1009354 (existing power station site) which has an area of
approximately 1.80 hectares.
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1.4  Secretary’s Environmental Assessment
Requirements

The specific SEARs addressed in this report are summarised in Table 1.1.

Table 1.1 Hazard and Risk SEARs
A preliminary risk screening completed in accordance with Chapter 3 of State Sections 5, 5.2 and 5.3
Environmental Planning Policy (Resilience and Hazards) 2021 and Applying SEPP 33
[Ref. 1].

A clear indication of class, storage and handling quantities and location of all dangerous | Table 5.1
goods and hazardous materials associated with the development, including the
dangerous goods transported within the biogas pipeline.

A description of any design measures and controls to minimise fire risk and exposure to | Table 6.1 and Table 6.2
future adjacent recreational land uses.

Preliminary Hazard Analysis (PHA) prepared in accordance with Hazardous Industry All sections of this report
Planning Advisory Paper No. 6 — Guidelines for Hazard Analysis and Multi-Level Risk

Assessment [Ref. 3], should the preliminary risk screening indicate that the project is

“potentially hazardous”.

1.5 Purpose of this report

The purpose of this report is to complete an assessment of the hazards associated with the project that impact
public safety. The report includes:
— adescription of the project

— identification of DGs to be handled, transported and stored on the project site, including the dangerous goods
transported within the biogas pipeline

— screening of DGs as per the requirements of SEPP (Resilience and Hazards)

— hazard identification and assessment of potential hazards and controls that may arise during the construction,
operation and maintenance of the project, including quantitative risk assessment of high consequence
hazards

— identification of controls to mitigate the identified impacts to minimise fire risk and exposure to future adjacent
land uses.
The above addresses the specific components expected of the SEARSs as listed in Table 1.1.

The methodology for the assessment is described in section 4.

1.6  Scope and limitations

SEPP (Resilience and Hazards) 2021, presents a systematic approach to planning and assessing proposals for potentially
hazardous and offensive development for the purpose of industry or storage.

For development proposals classified as a ‘potentially hazardous or offensive industry’ the policy establishes a comprehensive
test by way of a PHA to determine the risk to people, property and the environment at the proposed location and in the
presence of controls.

The scope of this report includes identification of DG use, DG screening, hazard identification, a PHA and identification of
mitigation measures. Excluded is any identification or assessment of hazards and risks associated with current operational
activities beyond the development.

This report has been prepared by GHD for LMS Energy Pty Ltd and may only be used and relied on by LMS Energy Pty Ltd for
the purpose agreed between GHD and LMS Energy Pty Ltd as set out in section 1.5 of this report.

GHD otherwise disclaims responsibility to any person other than LMS Energy 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.
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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) 1.7 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 LMS 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 flare installation is being assessed independently as a modification to SSD 6835. Consideration of impacts associated with
construction and operation of the flares will be assessed in the modification report and are hence excluded from the scope of
this assessment. The cumulative effects of the bioenergy facility and flare installation will be considered as part of this EIS.

GHD has prepared the SAFETI risk model (“Model’) for, and for the benefit and sole use of, LMS Energy Pty Ltd to support the
development of the PHA 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 LMS Energy 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. Due to limitations of input data and SAFETI model detail /
programming limits, the results of a QRA are approximate and reflect the constraints of the input data, assumptions, and model
rule sets. The conclusions of a QRA are therefore 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 DNV SAFETI 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 SAFETI program.

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.

1.7  Assumptions

The following assumptions have been made in the preparation of this report:

— DG quantities listed in this report are true and correct at the time of this assessment.

— Biogas is a Class 2.1 flammable gas, which have been taken to contain around 57% methane and 43%
carbon dioxide, refer to section 6.3.1 for details.

—  All equipment and systems are designed to be inherently safe.
— All equipment is maintained and operated as designed.

—  Other DGs brought to site (not stored on site) during construction and for routine work are minimal and are
not included in this assessment.

—  The chemical data (UN number, DG classification) for DGs are based on available Safety Data Sheets (SDS).

Additional assumptions are detailed in section 7. Any changes to the assumptions used in this report would require
a review of the screening results and the PHA and update as required.

1.8  Structure of this report

The structure of the report is outlined below.

—  Section 1 — provides an introduction to the report and project

—  Section 2 — describes the legislative and policy context of the report

—  Section 3 — provides a brief outline of the proposed biogas process based on the LMS design

—  Section 4 — describes the methodology used during the preliminary hazard analysis

—  Section 5 — outlines the initial risk screening process in accordance with SEPP (Resilience and Hazards)
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Section 6 — describes the hazard identification (HAZID) process (including a HAZID desktop review) in
accordance with SEPP (Resilience and Hazards)

Section 7 — outlines the study assumptions

Section 8 — summarises the preliminary hazard analysis and SAFETI modelling results as per the method
described in section 4

Section 9 — summarises the safety management systems which exist within the proposed design
Section 10 — outlines the recommended mitigation measures based on previous sections
Section 11 — summarises the evaluations and conclusions

Section 12 — lists the references used in the report.
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2. Legislative and policy context

2.1 SEPP (Resilience and Hazards)

State Environmental Planning Policy (Resilience and Hazards), 2021 (SEPP (Resilience and Hazards)), aims to
manage risks and build resilience related to hazards. Development controls related to hazardous development and
offensive industry, remediation of land and the approach to planning within coastal management areas are
included. Section 3 outlines the development assessment process in relation to hazardous and offensive
industries.

The Department of Planning, NSW, 2011, Applying SEPP 33: Hazardous and Offensive Development Application
Guidelines continues to provide the process for assessing if developments are potentially hazardous or offensive
under the SEPP (Resilience and Hazards) including threshold levels that trigger the potentially hazardous or
offensive status. Applying SEPP 33 is the main guidance document that has been followed for this preliminary
hazard analysis (PHA).

2.2 Hazardous Industry Planning Advisory Paper No. 4

The Department of Planning, NSW, 2011, Hazardous Industry Planning Advisory Paper No 4 — Risk Criteria for
Land Use Safety Planning (HIPAP No. 4) sets out risk criteria for industries that are considered hazardous to
comply to. This document is used when the SEPP (Resilience and Hazards) indicates a development is potentially
hazardous [Ref 2].

2.3 Hazardous Industry Planning Advisory Paper No. 6

The Department of Planning, NSW, 2011, Hazardous Industry Planning Advisory Paper No 6 — Guidelines for
Hazard Analysis (HIPAP No. 6) lists the process required for undertaking a PHA. This document is used when the
SEPP (Resilience and Hazards) indicates a development is potentially hazardous [Ref 3].
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3. Project description

3.1 Project overview

The project involves upgrading to the existing renewable energy infrastructure to deliver a modernised bioenergy
facility at the existing power station site, supporting the operations of LHRRP. The upgraded facility would have a
generation capacity of approximately 22 megawatts (MW).

The project would capture and recover biogas generated from the LHRRP landfill to generate electricity, which
would be exported to the existing electricity network.

The project would allow operation of the existing power station, whilst the new bioenergy facility is being
constructed. The proposed physical infrastructure and design outcomes for the project are provided in Table 3.1.

Table 3.1 Key project infrastructure and design outcomes
Bioenergy facility 20 x 1.1 MW modular lean burn generator sets
generators
Ancillary New proposed infrastructure
infrastructure — Transformers to step up the electrical output voltage from LV to HV to match the local grid
voltage

— Electrical metering, protection and communication equipment
— Covered storage bund for chemical and coolant storage

— HV Switchroom / Control room

— Lightning poles

— External lighting

— Safety showers

Retained/ upgraded infrastructure

— Biogas delivery, metering, filtration and condensate removal system to remove moisture and
particulate matter from the biogas

— Lunchroom/ Toilet

— Offices / Workshop

— Potable water pumps and tank(s)
— Car parking for on site operators
— Security fencing

— Air compressors

— External lighting

— Waste oil and clean oil tanks
Buildings to be decommissioned
—  Workshop x 2

— Existing generators

— Existing flare facility

— Cooling towers

Utilities connections Proposed new connections

— New underground high voltage (HV) electricity line to the Ausgrid 33 kilovolt (kV) distribution
network as an extension of the connection from the existing electrical infrastructure to the Lucas
Heights Zone Substation

Existing utilities connections
— Existing fibre connection to the Lucas Heights Zone Substation
— Existing potable water connection from LHRRP

Hours of operation — 6am to 6pm for operational staff
— Remote operation 24 hours per day, 7 days per week outside of operational hours

Workforce — 6 full time equivalent (FTE) staff during operation
— 15 FTE staff during construction
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3.1.2 Construction overview

If approved, construction of the project would likely commence in the first quarter of 2026 (Q1), with an estimated
duration of 6-8 months (weather permitting).

Construction activities would include:

Early works (site establishment)

— site compound set-up including fencing to isolate the construction area from existing power station operations
and set-up of environmental controls

— minor decommissioning of existing site sheds and flare compound

— minor civil works for site levelling and compaction

Mobilisation and structure installations (project construction)

— generator assembly and placement onto concrete pads using cranes

— installation of biogas delivery skids and placement onto concrete foundations

— ancillary connections (electricity through trenching) (gas, electrical, water, oil, compressed air)
Testing and commissioning

— test and commission of generators and ancillary equipment

— demobilisation.

3.1.21 Construction hours

Construction hours would be in accordance with the existing approved hours for construction at the LHRRP which
are:

— Monday to Friday: 7am to 5pm

—  Saturday to Sunday: 8am to 5pm.

Construction activities such as safety critical works, deliveries of oversized loads and emergency works may be

undertaken outside the standard construction hours when the site contains minimal staff and to avoid peak traffic
times.

3.1.3 Plant and equipment

Table 3.3 provides a list of the major pieces of plant and equipment expected to be required during the
construction phase. The type and quantity of plant and equipment may vary depending on the construction staging
and construction methods and would be determined by the construction contractor(s).

Table 3.3 Construction equipment
Excavators Concrete trucks Concrete pumps and agitators
Trucks Vacuum trucks Generators
Dozers Front end loaders Graders
Mobile cranes (various sizes) Welding machines Contractor service vehicles
Rollers Semi-trailers

3.1.3.1  Construction traffic
Traffic generation during construction is expected to comprise up to:

— 8 heavy vehicle movements per day
— 30 light vehicle movements per day.

Upon construction completion, all construction equipment would be demobilised and removed from the site.
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3.1.3.2 Construction waste streams

Construction waste streams would include:

minimal spoil — to be reused on site, where appropriate

minimal waste concrete — may be reused on site or transferred off site for recycling

minimal general waste from construction staff — to be taken off site with staff
— decommissioned plant and equipment.
Construction of the project would be undertaken in accordance with a Construction Environmental Management

Plan (CEMP). The plan would detail mitigation measures to manage risks associated with the construction
activities including waste management, generation of dust and noise, and control of construction traffic.

3.2 Bioenergy facility

3.2.1 Power generation system

Twenty 1.1 MW modular lean burn generator sets are proposed within the bioenergy facility. Each generator set
would comprise a reciprocating lean burn gas engine purpose built for biogas combustion.

The generators are located in separate self-contained modules and the associated ancillary equipment installation
includes high voltage switchgear for the export of the electricity generated to the local Ausgrid distribution network,
as shown in Appendix A.

The custom designed generator enclosures would be fully insulated to attenuate noise, with engine exhaust
emitted through stainless steel stacks located on top of the modules, approximately 10.2 m from ground level

[Ref 9]. Each generator module would house all the components required to operate as a stand-alone unit and are
specially designed as fully enclosed systems with integral bunds and fire, smoke and gas detection.

The modularised generator equipment is scalable both from a development perspective, and operationally,
allowing flexibility to operate mixed modes (i.e. a combination of either flaring and/or generation) as required. This
ensures the ability to combust the maximum available biogas, 24 hours per day and is seamless with
programmable logic controller (PLC) controls and remote monitoring ensuring round the clock monitoring.

3.2.2 Key supporting infrastructure

3.2.2.1  Ancillary infrastructure
Ancillary infrastructure for the bioenergy facility would include the following:

—  biogas delivery, metering, filtration and condensate removal system

—  biogas quality monitoring

— electrical transformers

— site office/lunchroom and amenities, maintenance workshop/dry storage shed
—  high voltage (HV) switch room/control room

— bunded storage for oil, coolant and chemicals

— internal all weather roads

— lightning protection and earth grid.

3.2.2.2 Biogas delivery infrastructure

The biogas management and extraction system for LHRRP connects to the existing power station. New
connections to the generators would be established from the existing biogas network within the project site
footprint.

Condensate collected at the facility would be returned to the LHRRP leachate management system via existing
infrastructure.
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3.2.3.3 Water management

A potable water supply is available to service the amenities and safety systems on site. The development requires
minimal water inputs.

Domestic wastewater (blackwater and greywater) would be collected and disposed of via the existing wastewater
management infrastructure which is a pumped septic system which returns to the ANSTO site.

Condensate (condensed water) knock out vessels will be retained from the existing power station. The condensate
would be returned to the LHRRP leachate management system via existing infrastructure.
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4. Method

The method to determine whether a project would be deemed potentially hazardous or potentially offensive and
the required follow up assessments is provided in Table 4.1.

Table 4.1 SEPP (Resilience and Hazards) methodology for potentially hazardous or offensive industries
Methodology to determine if Follow up assessment if confirmed as
potentially hazardous/offensive potentially hazardous/offensive industry
Potentially hazardous SEPP (Resilience and Hazards) risk Preliminary Hazard Analysis (PHA) required
industry screening process
Potentially offensive Review of potential impacts to the Meeting any licencing requirements issued by
industry amenity of the site or discharges, such relevant authorities, e.g. Environmental Protection

as emissions (e.g. noise, air, pollution) Agency (EPA) is required

The SEPP (Resilience and Hazards) process is discussed in sections 4.1 to 4.5.

4.1 Screening

SEPP (Resilience and Hazards) applies to any project which falls under the policy’s definition of ‘potentially
hazardous industry’ or ‘potentially offensive industry’. If not controlled appropriately, some activities within these
industries may create an offsite risk or offence to people, property or the environment thereby making them
potentially hazardous or potentially offensive. SEPP (Resilience and Hazards) requires a screening process be
undertaken and if the screening indicates that the project is potentially hazardous, then a PHA is required. The
overall risk screening process is summarised in Figure 4.1.

If the project is potentially offensive, consideration to the quantity and nature of any discharges/pollution and the
significance due to surrounding land use and the proposed controls, may require additional controls. It is noted
that the objective of this project is to manage biogas from the neighbouring landfill site for production of renewable
energy and the facility has been designed to minimise potentially offensive emissions to surrounding areas.

The risk screening process concentrates on the storage of specific dangerous goods (DGs classes that have the
potential for significant offsite effects). The assessment involves the identification of classes and quantities of all
DGs to be used, stored, or produced on site with an indication of storage locations. The quantities of DGs are then
assessed against the SEPP threshold quantities. If any DG quantities exceed the threshold, the project is
considered ‘potentially hazardous’.

4.2 Hazard identification

Following screening, SEPP (Resilience and Hazards) requires a determination as to whether a project poses
significant risk or offence. This requires identification of potential hazards to highlight any risks associated with the
interaction of the project (as a whole) with the surrounding environment (i.e. a systematic process to identify any
potential offsite impacts).

The HAZID process is a desktop qualitative assessment and involves documenting possible events that could lead
to a possible off-site incident. The assessment then lists the potential causes of the incident, as well as
identification of operational and organisational safeguards to prevent the incidents from occurring or mitigate their
impact. The HAZID process identifies the scenarios relevant to a PHA if required.
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Figure 4.1 Applying SEPP 33 risk screening process [Ref. 1]
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4.3 Leak frequency estimation

Frequency analysis involves estimating the likelihood of each of the failure cases that were defined in the hazard
identification stage. Each failure case is broken down into equipment items. The leak frequency of each item is
based on historical data.

The source of historical leak frequency data used for this study was the IOGP Process Release Frequencies
Report [Ref 10]. It is based on the Offshore Oil and Gas industry and has been validated over time. It is
comprehensive and widely used by other industries when there is no other reasonable data available. The
statistical data for the event frequencies, together with the derived frequencies for the scenarios being considers
are provided in Appendix C. It should be noted that the temperatures, pressures and other conditions at the
facilities from which the leak frequency data has been obtained are significantly more severe than those which
would be experienced at this project site, adding a level of conservatism to the results of the risk analysis.

4.4 Preliminary Hazard Analysis (PHA)

For development projects classified as ‘potentially hazardous industry’, a PHA is required to be completed to
determine the risk to people, property, and the environment at the proposed location and in the presence of
controls. Criteria of acceptability are used to determine if the development project is classified as a ‘hazardous
industry’. If this is the case, the development project may not be permissible in NSW.

The PHA prepared for this project identifies the potential hazards, analyses these hazards in terms of their impact
to people and the environment and their likelihood of occurrence, quantifies the resulting risk to surrounding land
uses and assess the risk to demonstrate that the project would not impose an unacceptable level of risk.

SEPP (Resilience and Hazards) identifies three levels of PHA. If a PHA is required, a judgement of the level of risk
associated with the project is determined using the results of the screening and HAZID stages.

The three levels of PHA are:

— Level 1 —if low potential for harm is identified, a qualitative PHA is completed.
—  Level 2 — if medium potential for harm is identified, a semi-quantitative PHA is completed.
— Level 3 —if high potential for harm is identified, a quantitative PHA is completed.

The level of PHA study required is discussed in Section 8.2 of the report.

4.5 Consequence and risk criteria

The identification of hazards and the quantification of the consequences outside the boundaries of a potentially
hazardous development, and the assessment of that risk in terms of the nature of land uses in the vicinity provide
the basis for compatible land use safety planning. Consequence criteria are required for a Level 2 PHA and a
combination of consequence and risk criteria is used for a Level 3 PHA.

The consequence and risk criteria and results are presented in the following sections.
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451 Heat radiation criteria

The effects of various heat radiation levels are summarised in Table 4.2 as per the NSW Hazardous Industry
Planning Paper (HIPAP) No. 4 [Ref. 2].

Table 4.2 Heat radiation criteria

Heat radiation
(kW/m2)

4.7 Will cause pain in 15 to 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

35 Cellulosic material will pilot ignite within one minute’s exposure
Significant chance of fatality for people exposed instantaneously

4.5.2 Explosion overpressure criteria

The effects of various explosion overpressures are presented in Table 4.3 as per NSW HIPAP 4 [Ref. 2]. The
overpressure levels reported in this assessment include 7 kPa, 14 kPa, 21 kPa and 35 kPa.

Table 4.3 Effects of explosion overpressure criteria [Ref. 2]

Explosion

overpressure (kPa)

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

14 House uninhabitable and badly cracked

21 Reinforced structures distort

Storage tanks fail
20% chance of fatality to a person in a building

35 House uninhabitable
Wagons and plants items overturned
Threshold of eardrum damage
50% chance of fatality for a person in a building and 15% chance of fatality for a person in the open
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4.5.3 Individual risk criteria

Individual risk is @ measure of the risk to an individual continuously exposed at a specific location within the effect
zone of a hazardous incident. The individual risk criteria listed in Table 4.4 are suggested in HIPAP 4 [Ref. 2]. The
risk level represents the frequency at which the relevant exposure type should not be exceeded.

Table 4.4 Individual fatality risk criteria

Risk levels Land Use Limit of exposure at the following locations

(individual fatality
risk per year)

0.5x 10 Sensitive Hospitals, child-care facilities, and old age housing

1x10% Residential Residential developments and places of continuous occupancy such as hotels and
tourist resorts

5x10°% Commercial Commercial developments, including offices, retail centres and entertainment centres

10 x 10 Recreational | Sporting complexes and active open space areas

50 x 10® Industrial Target for site boundary

The surrounding land users are discussed in section 3.1.1. The land use type with the lowest acceptable individual
risk level adjacent to the new power generation site is currently the Sutherland PCYC MiniBike Club, which is
classified as Recreational Land Use. The other immediately adjacent land users, the LHRRP landfill and the
existing power station are Industrial sites. It is noted that the LHRRP is proposed to be transformed to open space
parkland and the completion of land filling activities in around 2040 which is also classified as Recreational Land
Use.

454 Societal risk

In the assessment of societal risk, multiple fatalities are considered instead of single fatalities as assessed in the
individual fatality risk. The same basic consequence calculations used in individual fatality risk are used in the
assessment of societal risk, where each incident outcome is considered in turn by combining the frequency (F)
and the number (N) of people affected. The result is represented in the form of a Frequency-Number (FN) curve,
which is a graph indicating the cumulative frequency (F) of ‘n’ or more fatalities (N) as shown in Figure 4.2.
Selected values from the FN curve are given in Table 4.5 [Ref. 2].

Table 4.5 Societal risk criteria

No. of Fatalities Intolerable Societal Risk | As Low as Reasonably Practicable Negligible Societal Risk

(Consequence) Criteria (probability of N (ALARP) Societal Risk Criteria Criteria (probability of N
fatalities per year) fatalities per year)

Region between intolerable & negligible

1000 >1x107 Region between intolerable & negligible <1x10-°
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Frequency of N or more fatalities per year (F)

1.00E-02

1.00E-03

1.00E-04
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1000

Figure 4.2

Indicative societal risk criteria
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Chemical / Expected Packing | Combined Exceedance of

product storage group storage SEPP
quantity threshold (Resilience and
Hazards)
threshold
Transformer oil / 1993 33,000 L Class C2 NA NA Note 4
Mineral oil

Note 1. The combined storage does not exceed general screening threshold of 100 kg for biogas, a DG Class 2.1. However, as the nearest
land users, the Sutherland PCYC MiniBike club is located immediately south-west of the project, and there will be a public park directly to the
west in the future, the proximity and the relatively high quantity in relation to the threshold mean the project is considered potentially
hazardous (refer Figure 6 Class 2.1 Flammable gases in Applying SEPP 33), requiring a level 3 PHA for the project.

Note 2. For the purpose of the SEPP (Resilience and Hazards) screening analysis, Class 2.2 and Class 9 Waste oils are excluded.

Note 3. Refer to Section 6.3.1 for composition and other details.

Note 4. If combustible liquids of Class C1 or C2 are present on site and are stored in a separate bund or within a storage area where there are

no flammable materials stored, they are not considered to be potentially hazardous. If, however, they are stored with other flammable liquids,
that is, Class 3 PGl, Il or lll, then they are to be treated as Class 3 PGlll, because under these circumstances they may contribute fuel to a fire.

Table 5.2 Summary of non-dangerous goods onsite

Chemical / product Expected storage quantity

IG-541 — Gas Flooding agent (fire suppressant) 200 kg
Coolant — typically glycol and water 4000 L

5.3 Transport screening

5.3.1 Construction

Similar to the DG screening, construction of the project would be handled by the construction contractor and any
quantities of dangerous goods, including those transported to the site, will be covered in the Construction Safety
Management Plan (CSMP). At this stage in the project development, types and quantities of goods transported to
the site are unknown, however they are expected to be minimal. It is therefore assumed that during construction,
the expected vehicle movements will not exceed the SEPP (Resilience and Hazards) vehicle movement
thresholds.

Should the DG types and quantities be updated, the transport screening review should be revisited.

5.3.2 Operation

Transport screening relates to the carriage of DGs to and from the proposed site. Table 5.3 shows the transport
screening for the operation of the project. This includes the expected vehicle movements of each DG class and the
vehicle movement thresholds according to Applying SEPP 33.

Table 5.3 Operations transport screening

Chemical / Expected Packing | Vehicle Vehicle Exceedance of

product vehicle group movements movements SEPP (Resilience
movements threshold threshold and Hazards)
(ELULITED] (ELULITED)] (weekly) threshold

Motor / Gear | 1268 | 12 C1/C2 | NA NA NA Note 1

Oil

Waste Oil 3082 | 12 9 NA >1000 >60 Not Exceeded

Transformer | 1993 | 12 C2 NA NA NA Note 1

Oil

Note 1. C1 or C2 combustible liquids are not dangerous goods under UN (United Nations) classification. They are defined as dangerous goods
under workplace legislation. This also applies to goods too dangerous to be transported, and hence they are not considered in the transport
screening analysis.
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5.4 Summary of screening results

The results of the dangerous goods screening in section 5.2 indicate that the general screening thresholds
outlined within Applying SEPP 33 are not exceeded for any class of DG. However, due to the proximity of land
users and the relatively high storage quantity in relation to the threshold, means that the project is still considered
a ‘potentially hazardous industry’. Therefore, a PHA was completed under SEPP (Resilience and Hazards).

The results of the transport screening do not exceed the dangerous good movement thresholds as there are
expected to be minimal deliveries. If changes occur to the proposed transport of dangerous goods, it is
recommended that the screening process be repeated to determine any potential impact.

5.5 Summary of emissions

The expectation is that the current design requirements for the reduction of pollutant emissions (air quality and
odour, noise and vibration) would be utilised. Assessments of noise, vibration, air quality and visual impacts from
the project have been undertaken through the EIS.

Emissions to air from activities in NSW are regulated under the NSW Protection of the Environment Operations Act
1997 (POEO Act), Protection of the Environment Operations (Clean Air) Regulation 2022 (POEO Clean Air
Regulation), and Protection of the Environment Operations (General) Regulation 2022, Part 5.4 Air pollution.

An air quality assessment has been completed for the new bioenergy facility [Ref 6, Ref 7] and found, based on
the modelling and assumptions used, compliance with the POEO Act and regulations.

Odour from the project site is not expected to cause any negative impacts to the surrounding environment during
plant operation. Although there are some potential odour impacts from fugitive emissions of biogas from the
landfill, these are expected to be consistent with what is currently experienced today. Implementation of the
project will ensure management of biogas throughout the ongoing landfilling and post closure phases at the
LHRRP and the implementation of the related flare system will provide full contingency for combustion of biogas
generation for the landfill.

Noise pollution is regulated according to the Environmental Protection Authority (EPA’s) Noise Policy for Industry.
Hence, the noise level is predicted to be within the regulatory standards. This will be monitored to confirm
assumptions during the commissioning stage.

Further details of the emissions can be found in the Noise and Vibration specialist report within the EIS.

The project is not currently considered an ‘offensive industry’.
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6. Hazard identification

6.1 Hazard identification (HAZID)

The results of the HAZID associated with the bioenergy facility is presented in Table 6.1. The HAZID was
conducted as a desktop study and focused on the operational activities, and particularly the hazards of material
stored or transported. The HAZID focused solely on hazard identification, likelihood is discussed in section 8.3 as
part of the overall risk assessment.

Safeguards required to manage the risk scenarios that were identified to an acceptable level are also outlined in
Table 6.1. The HAZID includes hazards associated with construction activities, however general worker
construction risks will be captured in the CEMP.

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.

The key risks with the potential to cause offsite impacts are discussed in more detail in section 6.4, including
management strategies and controls.

6.2 Chemical management

Any chemicals brought on-site will be stored in accordance with the relevant Australian Standards. It is
recommended that each chemical have appropriate labelling, separation where necessary, and disposal in
accordance with Australian Standards. Emergency services require access to the safety data sheet (SDS) register
of all chemicals that are located on-site. Additionally, appropriate safe work procedures should be implemented for
the handling of all chemicals including transfer, storage, spill prevention, and clean up requirements.

6.3 Hazardous materials

The pipeline contains biogas, which is modelled as 57% methane and 43% carbon dioxide. Refer to section 6.3.1
for more details.

Dangerous goods, or hazardous materials, such as wastes and chemicals, stored or handled on the site include:

—  biogas, as described in Section 6.3.1

— new and used motor lubrication oil for the CAT G3516 generators

— gas engine coolant, assumed to be a mixture of glycol and water

—  Fire Suppression Gas (Inergen - IG-541) inside of the main switch room

—  Sulphur Hexafluoride (SFs) used as the insulating gas for the HV switchgear
— coolant, typically glycol and water

— transformer oil (Mineral Oil type).

The material health and environmental hazards and the controls and safeguards afforded by LMS to safeguard or
mitigate these hazards are provided in Table 6.1.
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6.3.1 Biogas from landfill

Biogas typically contains around 50% methane and 40% carbon dioxide, with around 9% nitrogen and 1% oxygen.
It can also contain up to a few per cent of hydrogen, plus trace amounts of hydrogen sulphide, ammonia and other,
potentially toxic or flammable substances.

Analysis results that suggest the biogas will contain around 57% methane and 37% carbon dioxide, with around
5% nitrogen and 0.9% oxygen. Trace amounts of hydrogen sulphide are expected around 170 ppm. While it is
expected that up to 6% of the non-flammable gases are not carbon dioxide, it is assumed to be 57% methane and
43% carbon dioxide for the purpose of the risk and consequence modelling, to ensure a conservative assessment
with respect to the biogas buoyancy and carbon dioxide toxicity as the biogas composition will likely change
seasonally. While there may be some toxic trace components (i.e. hydrogen sulphide) these levels are not
anticipated to increase the risk, this is further discussed in section 8.1.3.3.

6.3.1.1 Biogas properties

The predominant source of hazard from the project is associated with the potential for a loss of containment of
biogas. This would generally only have the potential to cause injury or damage if there was ignition, resulting in a
jet or flash fire (when in the open) or potentially an explosion (if it occurred in a sufficiently confined area).

Pure methane is a colourless, odourless, non-toxic, and non-corrosive gas and is lighter than air at temperatures
greater than minus 110 °C. Pure carbon dioxide is a colourless and odourless gas which is heavier than air. The
biogas mixture may or may not have an odour, depending on the presence and concentration of sulphur
containing compounds.

The lower flammability limit (LFL) of pure methane is 5% and the upper flammability limit (UFL) is 15%. This
means that if the concentration of methane in air is less than 5%, the gas mixture is too diluted to burn and if it is
greater than 15% there is not enough oxygen for it to burn. Biogas containing approximately 57% methane and
43% non-flammable gases will have an LFL of 8.8% and an UFL of 26.3%.

The auto-ignition point for methane is 580 °C. This is the minimum temperature required for methane gas to ignite
in air without a spark or flame being present.

Both methane and carbon dioxide pose asphyxiation hazards. Asphyxia is a possibility if the oxygen concentration
in the atmosphere is less than 19.5%.

Non-ignited biogas has a density similar to ambient air and hence may not rise or sink substantially from the
release elevation.

The biogas system operates at very low pressure — with slight vacuum pressure expected upstream of the
blowers, and slight positive pressure in the order of 20 kPag downstream of the blowers and into the generator
packages. This means the overall inventory (mass) of biogas in the piping and facilities is very low.

6.3.1.2 Fire and explosion factors

The factors involved in biogas releases leading to fire or explosion are:

—  The piping or associated equipment must fail such that a release of biogas occurs. There are several possible
causes of failure including corrosion, overpressure and damage by external sources.

—  The released material must form a flammable mixture between the lower and upper flammability limits
described above.

—  The released material must contact an ignition source. This may be heat or sparks generated by mechanical
damage, non-flame proof equipment, vehicles, open flames or very hot surfaces.

— Depending on the conditions of the release, including the volume of biogas, how rapidly it ignites and the
degree of congestion or confinement, the event may be a jet fire, a flash fire or a vapour cloud explosion.

—  For there to be a safety risk, people must be present within the harmful range (consequence effect distance)
of the fire or explosion. How close the people are to the release will determine whether any injuries or
fatalities result.

More information about these risks is provided below.

GHD | LMS Energy Pty Ltd | 12649882 | Lucas Heights Bioenergy Facility 24



Jet fire

A jet fire risk is present if there is pressurised flammable gas. Jet fires result from the immediate ignition of the
escaping fluid. Turbulence evoked by pressurised fluid escape entrains ambient oxygen and could create a
mixture that lies within the biogas’ flammability limits. The modelling software does not consider the effect of any
obstructions that may be present, so the software models it as an unimpeded jet fire.

Flash fire

If a biogas release does not ignite immediately, a biogas cloud may form which could find an ignition source
distant from the release location, leading to a flash fire or vapour cloud explosion. A flash fire is a slow deflagration
of an unconfined, unobstructed biogas cloud producing negligible overpressure. Thermal effects are the main
hazard, as flash fires typically have a heat flux of approximately 84 kW/m? for a duration of approximately 3
seconds.

Unlike a vapour cloud explosion, the negligible overpressure created by a flash fire does not accelerate the flame
front and thus energy released from the combustion does not take the form of an explosive blast and consequent
overpressure blast wave, which normally causes most of the damage.

Flash fire risks can only be expected from highly flammable materials or flammable materials heated significantly
above ambient temperature to near or above their boiling point. Flash fire results are typically represented in cloud
distances from the ignition location to the LFL. It is typically assumed that 100% fatality occurs within the LFL
envelope, and 0.5 LFL represents the maximum distance in which a flammable cloud could be ignited.

Vapour cloud explosion

A vapour cloud explosion is an explosion occurring after the release of a large quantity of flammable biogas, which
ignites following the formation of a flammable cloud within the upper and lower flammable limits in a confined area
causing a damaging pressure wave.

A typical blast overpressure comprises several events, not all occurring