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1 INTRODUCTION

Arriscar Pty Ltd (Arriscar) was engaged by the NSW Department of Planning, Industry and
Environment (DPI&E) to undertake an independent review of the risks to public safety for the
proposed Narrabri Gas Project (NGP) development (SSD 14_6456).

The proposed NGP development includes:
. developing a new gas field, with a target peak production rate of 200 terajoules per day;

. developing a range of associated infrastructure to support the gas field operations,
including a gas processing facility and produced water gathering systems;

° exporting gas from the site; and

° progressively rehabilitating the site.

2 ScoPEe

The scope of the review relates to the ‘Public Safety’ requirements for the NGP development, as
outlined in the Secretary’s Environmental Assessment Requirements (SEARs).

The SEARs for the NGP development require that the Environmental Impact Statement (EIS) must
address the following specific issues:

° Public Safety — including:

- an assessment of the likely risks to public safety, paying particular attention to
potential bushfire risks, the potential for gas leaks, the transport, handling and use
of any dangerous goods;

- a preliminary hazard analysis in accordance with Hazardous Industry Planning
Advisory Paper No. 6 - Guidelines for Hazard Analysis (DPE, 2011); and

- consideration of appropriate setbacks and/or asset protection zones for well heads,
gas processing facilities and other infrastructure to manage risks.

The EIS for the proposed NGP development was the primary document reviewed (Principally
Chapter 25 and Appendix S); however, the applicant also provided additional information to address
specific queries raised by the reviewers. These additional documents are listed in the Comment
Response Sheet (CRS).

Public safety aspects that are not covered by HIPAP No. 6 (e.g. Including health risks from fugitive
emissions, dam safety, sub-surface gas flows, etc.) were excluded from the scope of this review.

The land use safety planning risk criteria referred to in HIPAP No. 6 (And described in more detail in
HIPAP No. 4 — Risk Criteria for Land Use Safety Planning) may be relevant to the consideration of
setbacks and/or asset protection zones. Therefore, these considerations were included in this
review.
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3 APPROACH

To comply with the SEARs, the preliminary hazard analysis (PHA) for the NGP development is
required to comply with the Hazardous Industry Planning Advisory Paper (HIPAP) No. 6 Hazard
Analysis, and therefore must incorporate:

1. Identification of the nature and scale of all hazards at the facility, and the selection of
representative incident scenarios;

2. Analysis of the consequences of these incidents on people, property and the biophysical
environment;

3. Evaluation of the likelihood of such events occurring and the adequacy of safeguards;
4. Calculation of the resulting risk levels of the facility; and

5. Comparison of these risk levels with established risk criteria and identification of
opportunities for risk reduction.

The SEARs also include additional specific requirements, such as requiring consideration of
appropriate setbacks and/or asset protection zones (Refer to Section 2).

The documents submitted by the applicant were reviewed and the findings are included in Section
4. The key assessment criteria (Acts & Regulations / Standards / Guidelines) used during the review
are listed in the CRS (e.g. SEARs, HIPAP No. 4, HIPAP No. 6, etc.).

Observations raised with the applicant during the review are listed in the CRS and were categorised
based on their relative importance with respect to the assessment criteria.
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4 FINDINGS
4.1 Project Description

The EIS submitted by the applicant did not include some information required to undertake the
review (e.g. locations of sensitive receptors, ‘shut-in’ gas pressures, etc.). Therefore, additional
information and clarifications were sought from the applicant (Refer to CRS and Attachments).

The applicant advised that final design information was not available for some equipment and some
safety systems. This is consistent with HIPAP No. 6 (Section 1), in which it is noted that: “A PHA may
be based on limited information since complete data on the design and precise safeguards may not
be available at the initial stage. The PHA should be as final and comprehensive as the available
information allows.”

The applicant has advised that safety systems have not generally been factored into the PHA
(including the supplementary QRA for the Leewood facility), which should provide some
conservatism in the risk results; however, if the development is approved, then it will be important
to ensure that the final design is thoroughly assessed in the post approval studies (particularly the
Final Hazard Analysis).

4.2 Hazard Identification

The EIS submitted by the applicant did not appear to address some potentially hazardous events
(e.g. hazards and risks associated with drilling, wellhead intervention / workover, well and gathering
line decommissioning and abandonment, etc.). Therefore, additional information and clarifications
were sought from the applicant (Refer to CRS and Attachments).

4.3 Consequence Analysis

The EIS submitted by the applicant did not include the consequence analysis results for some
potentially hazardous events (e.g. a release of gas from a well that is ‘shut-in’). Therefore, additional
information and clarifications were sought from the applicant (Refer to CRS and Attachments).

4.4 Frequency Analysis

The EIS for the NGP (Principally Chapter 25 and Appendix S), and the applicant’s responses to the
guestions raised during the review (Refer to CRS and Attachments), included frequency analysis
results for some potentially hazardous events (e.g. leak frequencies for the identified representative
release events).

Itis reported in the EIS for the NGP (Appendix S, Section 4.3.2) that: “For buried non-steel pipes such
as used in the gas gathering lines it was assumed that the same loss of containment frequency as
used for buried steel pipelines would apply. This is conservative because the HDPE gathering lines
are not subject to the same corrosion mechanisms as would apply to the steel pipelines.” The EIS
did not provide evidence to support this statement. Whilst corrosion mechanisms will differ, other
failure modes may be more significant for HDPE pipes (e.g. failure due to an external fire) and the
review has not confirmed that this is a conservative assumption.
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4.5 Risk Analysis and Assessment

The EIS submitted by the applicant included a qualitative risk analysis and assessment against the
Department’s risk criteria for land use safety planning (Refer to Appendix S (Section 4.3.6) of the EIS
for the NGP)). The applicant concluded that the Department’s risk criteria are met based on the
hazard ranges determined by quantitative consequence analysis and the correspondingly larger
distances to sensitive receptors. Consequently, the cumulative individual risk contours and societal
risk ‘FN Curve’ were not presented in the EIS.

The applicant’s conclusion appears reasonable for the CSG wells and gas gathering system due to
their remote location; however, it was not clear if this was a valid conclusion for the Leewood
Central Gas Processing Facility (CGPF) and the Medium-Pressure (MP) Trunkline. Therefore, a
Quantitative Risk Assessment (QRA) for these facilities was sought from the applicant (Refer to CRS
—ID#10 & 18).

The applicant submitted two supplementary documents: (i) Leewood Central Gas Processing Facility
and Medium Pressure Trunkline Quantitative Risk Assessment; and (ii) Assumption Register for
Leewood CPF and Medium Pressure Trunkline Quantitative Risk Assessment. Cumulative individual
risk contours, and a societal risk ‘FN Curve’, for the Leewood CGPF and MP Trunkline are presented
in the supplementary QRA.

The findings, with respect to each of the DPI&E’s risk criteria for land use safety planning, are as
follows:

Risk Criteria Findings

Individual Fatality Risk Cumulative individual fatality contours for the Leewood CGPF and MP
Trunkline are presented in the supplementary QRA.

The 1 pmpy cumulative individual fatality risk contour for the
Leewood CGPF extends beyond the site boundary and reaches an
existing adjacent rural residence. Therefore, the applicant has
proposed to relocate the CGPF infrastructure 75 m to the west. This
reduces the risk at the adjacent rural residence to less than 1 pmpy.

It is reported in Section 2.4.2.1 (d) of HIPAP No. 4 that the ‘Individual
fatality risk levels for industrial sites at levels of 50 in a million per year
(50 x 10°® per year) should, as a target, be contained within the
boundaries of the site where applicable’. It is noted that, even with
relocation of the CGPF infrastructure, the 50 pmpy risk contour is not
wholly contained within the site boundary and the 1 pmpy risk
contour still extends up to c. 300 m from the site boundary.

If the development is approved, then it should be demonstrated in the
Final Hazard Analysis (FHA) that the risks have been reduced through
implementation of technically feasible risk reduction measures in the
final design (As required in HIPAP No. 6, Sections 2.2 and 8.2). Ideally,
implementation of such measures should be used to ensure the 50
pmpy individual fatality risk contour at the Leewood CGPF is wholly
contained within the boundary of the site.

The cumulative individual fatality risk for the MP Trunkline does not
reach 1 pmpy at any location.
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Risk Criteria Findings

The DPI&E criteria for industrial, open space, commercial and
sensitive uses are mostly not applicable in this case as the surrounding
land is zoned for rural uses (Zone RU1 Primary Production) or forestry
uses (Zone RU3 Forestry). However, some future permissible uses
(e.g. camping grounds, dwellings) in Zone RU1 could be affected by
the extent of the cumulative individual fatality contours for the
Leewood CGPF.

Property Damage or A cumulative individual injury risk contour (Heat radiation at 4.7
Injury Risk from Heat kW/m?) is presented in the supplementary QRA for the Leewood
Radiation (4.7 or 23 CGPF. The 50 pmpy risk contour extends beyond the site boundary
kW/m?) or Overpressure |and reaches an existing adjacent rural residence. Therefore, the
(7 or 14 kPa) applicant has proposed to relocate the CGPF infrastructure 75 m to

the west. This reduces the injury risk (Heat radiation at 4.7 kW/m?) at
the adjacent rural residence to less than the Department’s 50 pmpy
risk criterion.

The applicant has concluded that the DPI&E criterion for injury risk
(Overpressure at 7 kPa) has been met based on the findings of the
consequence analysis (Refer to Response to Arriscar Pty Ltd’s
questions on the Narrabri Gas Project and CRS — ID #9). This appears
to be a reasonable conclusion, particularly if the CGPF infrastructure is
relocated 75 m to the west (see above) (Note: The maximum distance
to 7 kPa is reported to be 125 m in the EIS for the CGPF — Appendix S,
Section 4.3.2).

The DPI&E criteria for property damage risk (Heat radiation at 23
kW/m? or overpressure at 14 kPa) only apply for neighbouring
potentially hazardous installations or at land zoned to accommodate
such installations. These criteria are not applicable in this case as the
surrounding land is zoned for rural uses (Zone RU1 Primary
Production) at the Leewood CGPF and for forestry uses (Zone RU3
Forestry) at the CSG wells (including gas gathering network and
Bibblewindi facility).

The cumulative risks of property damage or injury risk from heat
radiation or explosion overpressure appear to comply with the
DPI&E’s corresponding risk criteria.

Acute Toxic Injury Risk The applicant has concluded that the DPI&E criteria for acute toxic
and Risk of Irritation injury or irritation have been met based on the findings of the
consequence analysis (Refer to EIS Appendix S, Section 4.3.4);
however, it is also acknowledged that the “exact type of biocide to be
used ... is yet to be determined”.

Additional assessments are to be conditioned if the development is
approved (Refer to Section 5.2).
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Risk Criteria Findings

Societal Risk

The cumulative FN curve for the Leewood CGPF and the MP Trunkline
is reported in Section 3.2 of the Leewood Central Gas Processing
Facility and Medium Pressure Trunkline Quantitative Risk Assessment
and appears to comply with the DPI&E’s corresponding risk criteria.

Risk to Biophysical
Environment

A qualitative assessment has been undertaken to demonstrate
compliance with the DPI&E’s risk criteria for damage to the
biophysical environment (Refer to HIPAP No. 4, Section 2.4.4 and
attached CRS—ID # 1). It is acknowledged that a spill of the identified
materials (e.g. caustic soda, citric acid, sodium hypochlorite,
hydrochloric acid, etc.) is unlikely to result in long term damage to an
extensive area and the controls to mitigate a release are expected to
be addressed through compliance with relevant standards (e.g.
bunding of odorant tanks).

The applicant has estimated the likelihood of a bushfire being caused
by the development at 1/70 years. It is reported that this is a “fire of
any size ..., including those with a very small effect distance that are
contained within the site” (Refer to Response to Arriscar follow up
questions - Attachment 2).

Qualitative Risk

An assessment against the DPI&E’s qualitative risk criteria (Refer to
HIPAP No. 4, Section 2.2) was not included in the EIS. Additional
assessments are to be conditioned if the development is approved
(Refer to Section 5.2).
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5 OVERALL FINDINGS & RECOMMENDATIONS
5.1 Overall Findings

The review focussed on issues deemed to be material to the public safety risks, the findings of the
PHA and the proposed setback / asset protection distances. The overall findings of this review
should not be interpreted as an endorsement of all aspects of the applicant’s safety assessments.
For example, whilst the review has not confirmed that the applicant’s use of failure frequencies for
steel pipes will be conservative for HDPE pipes (Refer to Section 4.4), this may not be material to
the overall findings of the PHA. Other similar issues were identified during the review.

On balance, despite the issues identified during the review (Refer to CRS), the ‘Public Safety’ aspects
of the proposed NGP appear to have been addressed in the EIS (Principally Chapter 25 and Appendix
S) and in the applicant’s responses to the questions raised during the review (Refer to CRS and
Attachments).

If the development is approved, then additional safety assessments and monitoring / auditing
requirements have been recommended for inclusion in the development consent conditions (Refer
to Section 5.2).

5.1.1 Assessment of Likely Risks to Public Safety

The likely risks to public safety (such as potential bushfire risks, the potential for gas leaks and the
transport, handling and use of Dangerous Goods) have been addressed in the EIS (Principally
Chapter 25 and Appendix S) and in the applicant’s responses to the questions raised during the
review (Refer to CRS and Attachments).

The applicant has estimated the likelihood of a bushfire being caused by the development at 1/70
years. Itis reported that this is a “fire of any size ..., including those with a very small effect distance
that are contained within the site” (Refer to Response to Arriscar follow up questions - Attachment
2). If the development is approved, then a Bushfire Management Plan (BMP) should be prepared in
consultation with relevant stakeholders (It is noted that the applicant has committed to undertaking
a BMP) and periodic independent Hazard Audits should be undertaken to verify implementation of
the control measures identified in the BMP.

5.1.2 Preliminary Hazard Analysis

The applicant has advised that safety systems have not generally been factored into the PHA
(including the supplementary QRA completed for the Leewood facility), which should provide some
conservatism in the risk results; however, if the development is approved, then it will be particularly
important to ensure that the final design is thoroughly assessed in the post approval studies
(particularly the Final Hazard Analysis (FHA)). A more comprehensive FHA will be required than
would have been the case if a more finalised design had been considered in the PHA.

If the development is approved, the risk reduction provided by the safety systems included in the
final design should be demonstrated in the FHA.

The DPI&E individual fatality risk criteria for industrial, open space, commercial and sensitive uses
are mostly not applicable in this case as the surrounding land is zoned for rural uses (Zone RU1
Primary Production) or forestry uses (Zone RU3 Forestry). However, some future permissible uses
(e.g. camping grounds, dwellings) for Zone RU1 could be affected by the extent of the cumulative
individual fatality contours for the Leewood CGPF (as presented in the Leewood Central Gas
Processing Facility and Medium Pressure Trunkline Quantitative Risk Assessment). If the NGP
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development is approved, then depending on the extent of the risk contours presented in the FHA,
Narrabri Council may need to consider future development controls in the vicinity of the CSG
facilities, particularly in the vicinity of the Leewood CGPF.

5.1.3 Setbacks and/or Asset Protection Zones
CSG Wells

Clarifications were sought from Santos regarding the dimensions of the fenced off areas surrounding
the CSG wellheads and gas infrastructure (Refer to CRS, ID # 8). The response from Santos included
the following clarification:

“The project description in the EIS identifies that well pads will be approximately 100 x 100
metres in size (refer to Figure 6-21 in Chapter 6 of the EIS). This 100 x 100 metre well pad will
be partially rehabilitated once production has commenced however will remain fenced
throughout the operational life of the well. Wellhead and gas infrastructure will be located
within a fenced 50 x 50 metre ‘safety zone’ within the operational well pad. Only water
infrastructure, such as break tanks, and potentially temporary flares would be located on the
operational well pad, outside of the safety zone. The potential for offsite impacts will be
taken into account in layout optimisation during the design phase.”

Therefore, depending on the layout of the equipment within the operational well pad area, the
separation distance from the wellhead and gas infrastructure to the boundary of the outer fenced
100 x 100 metre well pad area will range from 25 m to 50 m.

For an operating well that is not ‘shut-in’, the maximum extent of the ‘off-site’ impacts would appear
to be c. 8 m to 25 m beyond the boundary of the outer fenced 100 x 100 metre well pad area (Based
on the ‘worst-case’ consequence analysis results at a gas pressure of 620 kPag presented in
Appendix S (Table 4-15) of the EIS for the NGP). However, the smaller, more likely, events may be
fully contained within the outer fenced 100 x 100 metre well pad area (Based on the consequence
analysis results presented in Appendix S (Appendix B) of the EIS for the NGP).

For a ‘shut-in” well, the maximum extent of the ‘off-site’ impacts would appear to be c. 23 m to 46
m beyond the boundary of the outer fenced 100 x 100 metre well pad area (Based on the ‘worst-
case’ consequence analysis results at a gas pressure of 1,400 kPag presented in Response to Arriscar
Pty Ltd’s questions on the Narrabri Gas Project (Attachment 1)).

Whilst some ‘off-site’ impact may be credible for a ‘worst-case’ event, it would appear that the outer
fenced 100 x 100 metre well pad area may provide an adequate set-back on a safety risk basis
(Noting that the individual and societal risk criteria in HIPAP No. 4 would apply for the land uses at
the proposed CSG well locations) and it is reasonable to optimise the layout of equipment during
the design phase. It is recommended that this be demonstrated in the Final Hazard Analysis.

Leewood CGPF

The applicant has proposed to relocate the CGPF infrastructure 75 m to the west to ensure the
cumulative individual fatality risk at the adjacent rural residence is less than 1 pmpy (Refer to Section
4.5). It is not possible to establish the final positioning (‘set-back’) of the CGPF infrastructure;
however, this should be a key consideration in the FHA (see above).
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5.2

5.2.1
1.

5.2.2

Recommendations

Hazard-Related Conditions of Consent

If the development is approved, then the observations that were conditionally closed during
the review should be addressed by specific consent conditions. The matters to be addressed
in these consent conditions are listed in the attached CRS for each conditionally closed
observation.

Note: The standard hazard-related conditions of consent, as outlined in the HIPAP No. 12
Hazards-Related Conditions of Consent, are expected to address many of the issues
identified during this review; however, some additional recommendations are included in
the attached CRS and/or below (e.g. an independent pre-commissioning audit, operating
limits for the wells, reporting of key safety performance indicators, etc.).

Hazardous areas should be identified and classified for the CSG wells during detailed design
phase and only equipment suitable for these areas should be installed (as per Section 2.3.4
of the Code of Practice for Coal Seam Gas, Well Integrity). This should also be undertaken
for the other facilities associated with the NGP (Leewood CGPF, etc.).

Monitoring and Auditing of NGP Operations

Safety-related key performance indicators (KPIs) should be developed, monitored and
periodically reported by the applicant (e.g. via a publicly accessible website in a similar
manner to the reporting of environmental monitoring results or compliance / safety
reports). The initial set of KPIs should be established following submission of the post
approval studies and prior to commencement of operations. The KPIs should then be
reviewed during subsequent Hazard Audits and may be varied as required. For example,
the KPIs could relate to:

e Data on Wellhead Reportable Leaks (as defined in the Code of Practice for Coal Seam
Gas, Well Integrity) and equivalent leaks from other infrastructure (e.g. gas gathering
network, Leewood CGPF, etc.);

e Data on fire incidents (e.g. whether due to gas release or other causes);

e Other ‘lead indicator’ data that is particularly relevant to the public safety assessment
(e.g. wellhead pressures, completion of scheduled maintenance, leak testing, internal /
external auditing of key management plans such as the BMP, etc.).

Two independent audits have been recommended: (i) an initial pre-commissioning audit;
and, (ii) ongoing periodic Hazard Audits (Also see ‘Hazard-Related Conditions of Consent’
above). These audits should complement the auditing that will be undertaken by the
applicant (e.g. auditing of safety policies and safety management plans” as per Section 2.2.3
of the Code of Practice for Coal Seam Gas, Well Integrity) and the audits / inspections
undertaken by relevant Regulators.

Verification of the control measures identified in the pre- and post-approval studies and
plans (e.g. PHA, FHA, HAZOP study, Bushfire Management Plan, etc.) and proposed by the
applicant in response to this review (Refer to CRS) should be a key focus of the two
recommended audits.
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5.2.3
5.

5.24

Code of Practice for Coal Seam Gas, Well Integrity

It is reported in Section Preliminary f) of the Code of Practice for Coal Seam Gas, Well
Integrity, that: “This document will be reviewed 1 year after commencement and then every
2 years or as necessary due to regulatory change or changes in industry standards.” The
current document is dated September 2012 and it is not clear if it has been periodically
reviewed. Some referenced standards have been updated since September 2012 (e.g. API
Recommended Practice 53) and it may be appropriate to undertake a review of the Code of
Practice if this has not already occurred.

Future Development Controls

As noted in Section 4.5, some future permissible uses (e.g. camping grounds, dwellings) for
Zone RU1 could be affected by the extent of the cumulative individual fatality contours for
the Leewood CGPF. If the NGP development is approved, then depending on the extent of
the risk contours presented in the FHA, Narrabri Council may need to consider future
development controls in the vicinity of the CSG facilities, particularly in the vicinity of the
Leewood CGPF.
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CoMMENT RESPONSE SHEET (CRS)

Assessment Criteria (Acts & Regulations / Standards / Guidelines)

Title Ref. # Rev. Date
1. INTRODUCTION
Applying SEPP 33 DOP HAZ_002| - Jan-2011
Review Ref. #: CRS No. 1 s . .
. - Assessment Guideline — Multi-Level Risk DOP HAZ 003 | - Jan-2011
Review Revision #: 3 Assessment
Scope of Review Environmental Planning and Assessment i i Mav-2017
(EP&A) Act and Regulations ay-20
The scope of this review relates to the ‘Public Safety’ requirements, as outlined in the - —
Secretary’s Environmental Assessment Requirements (SEARs), for the proposed HIPAP No. 4 B Risk Criteria for Land Use DOP HAZ_007 | - Jan-2011
Narrabri Gas Project (NGP) development (SSD 14_6456). Safety Planning
Document(s) Reviewed HIPAP No. 6 — Hazard Analysis DOP HAZ_009 - Jan-2011
) HIPAP No. 10 — Land Use Safety Planning DOP HAZ_013 - Jan-2011
Title Ref. # Rev. Date
- ) Locational Guidelines — Development in the
Assumpﬂon Register for .Leewood .CPF.and. Vicinity of Operating Coal Seam Methane - - May-2004
Medium Pressure Trunkline Quantitative Risk - - 8-Aug-2019 Wells
Assessment
] — Secretary’s Environmental Assessment 27-Sept-
Leevs{ood Central Gas Prc?cessmg F?C'l'_ty an.d Requirements (SEARs) for the NGP EIS (Also SSD 14_6456 - 2012
Medium Pressure Trunkline Quantitative Risk - - | 28-Jun-2019 included in Appendix A of the EIS)
Assessment
SEPP No 33 — Hazardous and Offensive
i i - - - - 1992 No 12 - 1-Jul-2014
Response to Arriscar follow up questions 2-May-2019 Development 992 No 129 31-Jul-20
Response to Arriscar Pty Ltd’s questions on
. . - - |24-Apr-2018 i
the Narrabri Gas Project pr Other Supporting Documents and References
Narrabri Gas Project, Response to i i i Title Ref. # Rev. Date
Submissions Code of Practice for Coal Seam Gas, Well i i Sept-2012
EIS for the NGP: Chapter 25 — Hazard and risk - - 31-Jan-2017 Integrity P
EIS for the NGP: Appendix S — Hazard and risk i - |310an-2017 Final Report of the Independent Review of
assessment an Coal Seam Gas Activities in NSW (‘Chief - - Sept-2014
Scientist’s Final Report’)
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Title Ref. # Rev. Date
Independent Review of Coal Seam Gas
Activities in NSW, Information paper: - - Sept-2014
Abandoned wells
Independent Review of Coal Seam Gas
Activities in NSW, Background Paper on AGR-1721 0 Oct-2013
Horizontal Drilling
Independent Review of Coal Seam Gas
Act|V|t|.es in NS.W, Information paper: On ) ) Sept-2004
managing the interface between coal seam
gas activities and other land uses (Setbacks)
Onshgrg petroleum reporting and data INT16/17668 | 1.0 Mar-2016
submission

. - - AS/NZS I1SO

Risk management — Principles and guidelines 31000:2009 - 2009
Risk management guidelines — Companionto | SA/SNZ HB i 2013
AS/NZS 1SO 31000:2009 436:2013

Category 3

An observation that should be addressed in the next revision of the document/s
being reviewed. No immediate response is required for these observations.

This category includes minor observations that are unlikely to have a significant
impact on the overall assessment of the document/s being reviewed. These are
recorded for completeness and are expected to be addressed when the document
is re-issued but are not in themselves enough to warrant a re-issue of the document.

Query

An observation that has no immediate or direct impact on the overall assessment,
but where the Reviewer is seeking clarification or is seeking to highlight something
for the Project’s attention.

Comment

An observation providing supporting information, or an assumption made by the
Reviewer during the review process. It provides information relevant to the review
process and does not require a response.

Note: A cross-reference to the Acts & Regulations, Standards and Guidelines

considered during the review (As listed in Section 1) is generally only included for
each of the Category 1, 2 and 3 observations.

3. STATUS OF OBSERVATIONS

2. OBSERVATIONS

All observations relating to the document(s) reviewed (Refer to Section 1) are Category Total Raised Open Conditionally Closed
. . Closed

tabulated below. Each observation is categorised as follows.
Category 1 1 7 0 6 1
This category includes significant observations that may directly affect the overall 2 11 0 10 1
assessment of the document/s being reviewed. 3 0 0 0 0
These observations require immediate resolution and are particularly important if
information (including data and results) in the document/s being reviewed will be Query 0 0 0 0
subsequently used in other documents. Total = 18 0 16 2
Category 2
This category includes significant observations that may directly affect the overall
assessment of the document/s being reviewed, but which do not require immediate
resolution.
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ID# Observation Cat. Response and Follow-up Review Status Requirements for Conditional Closure

1 |EIS for the NGP: Appendix S, Executive Summary, 1 |Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then the risks
Preliminary Risk Screening (Page i) Refer to: Response to Arriscar Pty Ltd’s questions on Closed for all materials that may present a hazard to
It is a requirement of the SEARs to undertake “a the Narrabri Gas Project (Attachment 1). peo.ple, property or the t?iophysical
preliminary hazard analysis in accordance with Review Response 1 (13-Jun-2018) environment (e-g. bulk d|esel's't9rage) atall of
Hazardous Industry Planning Advisory Paper No. 6 - h terials identified in A dix T3 of the EIS ( the potent.lally.hazardous faC|-I|t|es (g._g: wells,
Guidelines for Hazard Analysis (DPE, 2011)". e matenals identinied in Appendix 1 of the EI> 18- gas gathering lines, compression facilities, etc.)
Therefore, the screening approach from Applying ;a;stlcslod'a, C|t'(rj|c atcu;i,dsodlutrr: h\(pc:::hlorltte.,b tet asso-ci-ated with the fin_al design should be
SEPP 33 is not relevant and a full PHA must be r\‘/ rgck c;rflc a? » €. 4o not typica J contr l;fe. © specifically addressed in the Final Hazard
undertaken in accordance with HIPAP No. 6. t e risko atality, Injury or property I site. Analysis (FHA).

Whilst these may cause damage to the biophysical . .
Once a site has been identified as triggering a PHA, all environment, control measures are readily available A.” relev§nt safety meastres included in the
potentially hazardous materials need to be and addressed in relevant standards (e.g. final design (e.e. bunding, etc.) should be
considered irrespective of the quantity. As noted in requirements for bunding). specifically addressed in the FHA.
Applyi EPP .54): "It shoul hat th . .
PP ylng.-S 33 (p.54): "It should be noted t a.tt € If the development is approved, then a Final hazard
PHA required by SEPP 33 should cover all materials . . .
. analysis (FHA) will be required. The FHA should be
that may present a hazard and not just those where ) .
" . B based on the final design and should take account of

the quantities are above the screening threshold. all relevant safeguards
The PHA has omitted some materials from the risk - g '
assessment on the basis that do not reach the Conditionally closed.
threshold quantities. This is incorrect and all
potentially hazardous materials must be included in
the risk assessment (Including consideration of all
potential hazards due to release, fire, decomposition,
inadvertent mixing, etc.).

2 | EIS for the NGP: Appendix S, Table 1.1 (Pages 2-3) 2 |Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then:

Closed

It is reported in Table 1.1 that the gas field
development will include “conversion or upgrade of
existing exploration and appraisal wells to production
in addition to the 850 new wells”.

The hazards and risks associated with the existing
wells, including their “conversion or upgrade”, do not
appear to have been included in the PHA.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

This observation has not been fully addressed. For
example:

e Whilst the hazard register has been amended to
show the applicable project phase for each risk
scenario, it is still not clear whether the hazards

e A Hazard and Operability (HAZOP) Study
should be undertaken for all potentially
hazardous facilities (e.g. wells, gas gathering
lines, compression facilities, etc.) associated
with the development. The scope of the
HAZOP study should also include the
“conversion or upgrade” of existing wells.

Doc Number: J-000255-REP1
Revision: 0

Page 14




A
A \rriscar

Risk Engineering Solutions

Assessment Report: SSD 14_6456

ID #

Observation

Cat.

Response and Follow-up Review

Status

Requirements for Conditional Closure

and risks have been specifically considered for
these phases. It is noted that the list of scenarios
has not been changed.

e Conversion of existing wells has not been clearly
addressed in the risk assessment. This may be
because multiple causes have been grouped under
each scenario.

e The number of wells to be converted has not been
specified and there are no scenarios specifically for
conversion activities.

e Some control measures are presented to reduce
the risk (from initial to residual) that are already
included for the initial risk assessment (e.g. for
Scenario 5, buried gas gathering lines and
community awareness are presented as controls to
reduce the risk from Medium to Very Low;
however, these controls are already included in the
‘Inherent design standards and operational
practices applied’ column).

The qualitative assessment and lack of specific data
provided by Santos do not enable a third party to
assess the acceptability of the hazards and risks
associated with the existing wells, including their
“conversion or upgrade”.

Project Response 2 (2-May-2019)

Refer to: Response to Arriscar follow up questions
(Attachment 2).

Review Response 2 (12-Sep-2019)

Although still reliant on a qualitative evaluation that
the risk is low, the control measures identified in
response to this query appear to be reasonable (e.g.
emergency shutdown and manual isolations, etc.).

e A Safety Management System should be
developed and implemented in accordance
with HIPAP No. 9 Safety Management.

Note: The scope of SMS should include all of
the potentially hazardous facilities (e.g. wells,
gas gathering lines, compression facilities,
etc.). For the CSG wells, it is expected that the
Safety Management Plan required for the NSW
Code of Practice for Coal Seam Gas Well
Integrity (DTIRIS 2012) will largely address the
requirements of HIPAP No. 9.

¢ Anindependent audit should be undertaken
prior to commissioning to verify
implementation of the control measures
identified in the PHA / FHA and HAZOP and
listed in response to this observation.

e Periodic independent Hazard Audits should
be undertaken to verify implementation of
the control measures identified in the PHA /
FHA and HAZOP and listed in response to
this observation.

Note: The scope of both independent audits
should include all of the potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.). For the CSG wells,
both audits should also include an assessment
of the implementation of the control measures
listed in the NSW Code of Practice for Coal
Seam Gas Well Integrity (DTIRIS 2012),
including (but not limited to) the:

e Safety Management Plan;
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Santos has advised that “Well integrity assessments Incident and emergency management
would also be conducted in accordance with the NSW arrangements;
Code of Practice for Coal Seam Gas Well Integrity Electrical engineering safety systems
(DTIRIS 2012) prior to installing pumps and connecting (hazardous areas);
wells to the gathering network”. . ' o
o Maintenance and Monitoring Plan (M&MP);
Conditionally closed. ) N
Risk assessments undertaken for specific
operations (e.g. drilling, etc.);
Measures to ensure well integrity (pressure
testing, leak monitoring, etc.).
3 | EIS for the NGP: Appendix S, Section 1.4 (Page 6) 1 |Project Response 1 (24-Apr-2018) Closed

‘Sensitive receptors’ have been defined relative to the
Leewood and Bibblewindi facilities, but have not been
identified for the other facilities (e.g. wells, gas
gathering lines).

All relevant land uses should be identified and
considered to demonstrate compliance with all
relevant risk criteria in HIPAP No. 4. For example, the
following categories of use are included in Section
2.4.2.1 of HIPAP No. 4 for assessment of individual
fatality risk:

e Hospitals, schools, child-care facilities, old
age housing

e Residential, hotels, motels, tourist resorts

e Commercial developments including retail
centres, offices and entertainment centres

e Sporting complexes and active open space

e Industrial uses

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The locations of the ‘sensitive receptors’ have been
provided. This observation is Closed.
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4 |EIS for the NGP: Appendix S, Section 2.1 (Page 14) 1 |Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then:
The PHA “has been undertaken without consideration Closed

of standard design and operational systems” and a
preliminary configuration for the wells has not been
included in the PHA. Similarly, the configuration of
the existing exploration and appraisal wells has not
been presented in the PHA. Will these be
reconfigured?

In Section 1 of HIPAP No. 6, it is acknowledged that “A
PHA may be based on limited information since
complete data on the design and precise safeguards
may not be available at the initial stage. The PHA
should be as final and comprehensive as the available
information allows.” The complete absence of well
configuration information in the PHA is not consistent
with HIPAP No. 6, particularly when there are existing
exploration and appraisal wells and preliminary
design information might be based on wells that are
already being operated by Santos.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The supplementary information provided in response
to this observation is adequate; however, it is still not
clear why this information was not presented in the
EIS.

This observation is Conditionally Closed.

e The FHA should include a Quantitative Risk
Assessment for all potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.) associated with
the development.

e A Hazard and Operability (HAZOP) Study
should be undertaken for all potentially
hazardous facilities (e.g. wells, gas gathering
lines, compression facilities, etc.) associated
with the development.

e Anindependent audit should be undertaken
prior to commissioning to verify
implementation of the control measures
identified in the PHA / FHA and HAZOP and
listed in response to this observation.

e Periodic independent Hazard Audits should
be undertaken to verify implementation of
the control measures identified in the PHA /
FHA and HAZOP and listed in response to
this observation.

Note: The scope of both independent audits
should include all of the potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.). For the CSG wells,
both audits should also include an assessment
of the implementation of the control measures
listed in the NSW Code of Practice for Coal
Seam Gas Well Integrity (DTIRIS 2012) — Also
referto ID # 2.

e Key safety performance indicators should be
periodically monitored and reported to
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verify compliance with the key data and
assumptions in the PHA/FHA (e.g. operating
well pressures, shut-in well pressures,
frequency of leaks, etc.).

5 | EIS for the NGP: Appendix S, Section 2.3.5 (Page 20) 1 |Project Response 1 (24-Apr-2018) Conditionally | If the development is approved, then the FHA
The only risk criteria cited from HIPAP No. 4, and Refer to: Response to Arriscar Pty Ltd’s questions on Closed should includ.e a Quantitative Ri.s.k'Assessment
subsequently considered in the PHA, are for injury the Narrabri Gas Project (Attachment 1). for all potentlaIIY haz.ardous faC|I|t|e.s (e-g.
from heat radiation, explosion overpressure, and toxic Review Response 1 (13-Jun-2018) we!l.s,.gas gatherlng.llnes, compression
exposures. . _ facilities, etc.) associated with the

This observation has not been fully addressed. For development
The PHA must demonstrate compliance with all example: . N o
criteria in HIPAP No. 4, including: individual fatality e Compliance has not been fully d crated with Compliance with alf quantitative and
risk (HIPAP No. 4, Section 2.4.2.1), injury risk (HIPAP ﬂ:’mp_f",cef ast:o . If‘:”t;]‘ Vb, en;on_s rla edwl qualitative criteria in HIPAP No. 4 should be
No. 4, Section 2.4.2.2), property damage and accident e crteria f; ers _do tel lopnysica dfi specifically demonstrated in the FHA.
propagation (HIPAP No. 4, Section 2.4.2.3) and f:IVPIrA(;n'ilnenél Srorr;.acc; :2)3 emissions and fires Where HIPAP 6 criteria are satisfied, it should
societal risk (HIPAP No. 4, Section 2.4.3). It should 0. 4, Section £.2.%). also be demonstrated in the FHA that the final
also consider the qualitative risk criteria (HIPAP No. 4, Project Response 2 (2-May-2019) design reduces risks through implementation
Section 2.2) and the risk to the biophysical Refer to: Response to Arriscar follow up questions of technically feasible risk reduction measures
environment from accidental emissions (HIPAP No. 4, (Attachment 2). that do not jeopardise the financial or
Section 2.4.4). Review Response 2 (12-Sep-2019) technical viability.ofthe facility (As required in
Furthermore, it is reported in Section 2.4.2.1 (d) of Refer to ID # 1. H|PAP No. 6, .Sectlons 2.2 and 8.2). Ideally,
HIPAP No. 4 that the ‘Individual fatality risk levels for If the develobment is aporoved. then a Final hazard implementation of such mea'sur.es. should b?
industrial sites at levels of 50 in a million per year (50 analvsis (FH:) will be reppuired ’ used to ensure the 50 pmpy individual fatality
x 106 per year) should, as a target, be contained y q : risk contour at the Leewood CGPF is wholly
within the boundaries of the site where applicable’. Conditionally closed. contained within the boundary of the site.
This has not been demonstrated in the PHA.
6 | EIS for the NGP: Appendix S, Section 2.3.7 (Page 21) 2 | Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then a
Closed condition of consent should be included to

Different operating conditions do not appear to have
been addressed in the PHA. For example, the
pressure may be significantly higher when a well is
‘shutin’.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The shut-in pressure is a critical parameter as this is
being used to justify the minimum safe separation

limit the maximum operating pressures for the
gas wells to the maximum pressures assessed
in the PHA and Response to Arriscar Pty Ltd’s
questions on the Narrabri Gas Project
(Attachment 1). If the proponent determines a
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Different operating conditions should be considered distance. Justification for this pressure (which is need to increase these maximum operating
in the PHA to ensure the assessment is a 'conservative noted to be less than has been reported for pressures, then this should be considered a
best estimate' (HIPAP No. 4, Section 5). early/intermediate stages of operation for other CSG modification to the consent and should require
developments) should be provided. submission of an updated PHA to the
Project Response 2 (2-May-2019) Department.
Refer to: Response to Arriscar follow up questions If the development is approved, then the final
(Attachment 2). design of any above ground equipment
. associated with the HP pipeline (e.g. at the
R R 2 (12- -201
eview espons.e. (12-Sep-2019) Leewood tie-in) should be specifically
Noted and conditionally closed. addressed in the Final Hazard Analysis.
7 | EIS for the NGP: Appendix S, Section 4.2.4 (Page 39) 2 | Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then the FHA
Closed should include an assessment of the risks for

It is reported that “During the operational phase,
some transport of dangerous goods will be required
to support project activities.” Does this include the
transport of dangerous goods during the other phases
(construction, drilling, decommissioning, etc.)? If not,
the transport movement in Section 4.2.4 should be
amended accordingly.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The qualitative assessment and lack of specific data
provided by Santos do not enable a third party to
assess the acceptability of the risks associated with
DG transport during all phases.

However, the materials identified in Appendix T3 of
the EIS (e.g. caustic soda, citric acid, sodium
hypochlorite, hydrochloric acid, etc.) do not typically
pose a significant risk of fatality, injury or property
damage during transport. Whilst a spillage may cause
damage to the biophysical environment, control
measures are readily available and addressed in
relevant standards (e.g. requirements for packaging,
spill response, etc.). Therefore, this observation is
Conditionally Closed.

all materials that may present a hazard to
people, property or the biophysical
environment during transport to or from all of
the potentially hazardous facilities (e.g. wells,
gas gathering lines, compression facilities, etc.)
and for all phases of the project.

All relevant safety measures that will be
implemented to manage the risks of DG
transport (e.g. requirements for packaging,
spill response, etc.) should be specifically
addressed in the FHA.
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8 | EIS for the NGP: Appendix S, Section 4.3.2 (Page 46) 2 |Project Response 1 (24-Apr-2018) Conditionally ||f the development is approved, then:
Closed

It is reported that ‘consequence effect distances
reach up to 50m downwind of the release point which
is contained within the well-pad area of
approximately one quarter of a hectare after partial
rehabilitation. Therefore, none of the wellhead
scenarios analysed in this PHA has offsite impacts’.

One quarter of a hectare equates to 2500 m?, so the
well-pad will have approximate dimensions of 50m x
50m. Therefore, even if the wells are located as far
from the pad boundary as possible, i.e. the centre of
the well pad, then the distance from the well to the
well pad boundary would be approximately 25m.
Some incidents will therefore have an off-site impact
(c.f. Table 4-15 of EIS for the NGP: Appendix S).

Furthermore, the photograph (Figure 1-3) shown in
Section 1.5.1 of Appendix S of the EIS would appear to
show infrastructure that is relatively close to the
fence line boundary.

The conclusion that ‘none of the wellhead scenarios

analysis in this PHA has offsite impacts’ needs to be
reconsidered in the PHA.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

A 100 x 100 m fenced off area is now identified in the
response in addition to the 50 x 50 m fenced off area.
However, this observation has not been fully
addressed as some infrastructure is still likely to be
within 50 m of the 100 x 100 m fenced off area.

Project Response 2 (2-May-2019)

Refer to: Response to Arriscar follow up questions
(Attachment 2).

Review Response 2 (12-Sep-2019)

Depending on the layout of the equipment within the
operational well pad area, the separation distance
from the wellhead and gas infrastructure to the
boundary of the outer fenced 100 x 100 metre well
pad area will range from 25 m to 50 m. Therefore,
some incidents may have a potential off-site impact
(c.f. Table 4-15 of EIS for the NGP: Appendix S and
Response to Arriscar Pty Ltd’s questions on the
Narrabri Gas Project (Attachment 1): Observation 6).

It should be demonstrated in the Final Hazard Analysis
that the final layout of the equipment has been
optimised to minimise the safety risk beyond the
boundary of the outer fenced 100 x 100 metre well
pad area.

Conditionally closed.

All wellhead and gas infrastructure should
be located within the fenced 50 x 50 m
'safety zone'.

It should be demonstrated in the Final
Hazard Analysis that the final layout of the
equipment has been optimised to minimise
the safety risk beyond the boundary of the
outer fenced 100 x 100 metre well pad area.
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9 | EIS for the NGP: Appendix S, Section 4.3.2 (Page 46) 2 |Project Response 1 (24-Apr-2018) Closed
It is reported that “No explosion overpressure analysis Refer to: Response to Arriscar Pty Ltd’s questions on
was performed at the wellheads as it is assumed the the Narrabri Gas Project (Attachment 1).
area is open and there is insufficient confinement and Review Response 1 (13-Jun-2018)
congestlgn t.o resultin an explosion.” A similar This observation has not been fully addressed. For
assumption is reported for other gas release
. example:
locations.
. . . e Some release cases are identified with LFL at up to
This assumption does not appear to have considered .
. . ) 222 m (Table 2 in response to CRS No. 1). Could
the presence of trees, which may potentially provide )
i . this reach congested areas?
sufficient obstacles for generation of a vapour cloud
explosion. The PHA should clearly demonstrate that a e Leaks from the underground pipework could still
VCE is not credible based on the proposed clearance occur to atmosphere; however, these have not
of vegetation around all of the potential sources of a been considered in the analysis.
gas release. If a VCE is credible, then the risk Project Response 2 (2-May-2019)
assgciated with such events ShOH'd be assessed Refer to: Response to Arriscar follow up questions
against the relevant risk criteria in HIPAP No. 4. (Attachment 2).
Review Response 2 (12-Sep-2019)
Noted and closed.
10 |EIS for the NGP: Appendix S, Section 4.3.6 (Pages 54- 1 |Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then the FHA
55) Closed should include a Quantitative Risk Assessment

The cumulative risk must be assessed against each
relevant risk criterion (Refer to HIPAP No. 6, Section
7.1). The findings presented in the PHA do not appear
to be based on the cumulative risk.

For example, in Section 4.3.2 of the PHA, the risk
associated with Bibblewindi is only assessed for the
worst-case scenario. The Bibblewindi site, as shown in
Figure 1.4, has a six existing exploration and appraisal
wells (Three located within the site boundary and
three within approximately 300m of the site). It is
reported in Table 1.1 that exploration and appraisal

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)
This observation has not been fully addressed.

Based on the size of the well infrastructure (Refer to
ID # 4), locations of the wells relative to the identified
‘sensitive receptors’ (Refer to ID # 3) and risk profiles
for similar wells at other developments (Refer to
Locational Guidelines — Development in the Vicinity of
Operating Coal Seam Methane Wells), this
observation is Conditionally Closed for the wells
(Refer to proposed consent conditions in ID #1).

for all potentially hazardous facilities (e.g.
wells, gas gathering lines, compression
facilities, etc.) associated with the
development.

Compliance with all quantitative and
qualitative criteria in HIPAP No. 4 should be
specifically demonstrated in the FHA.

It should also be demonstrated in the FHA that
the risks have been reduced through
implementation of technically feasible risk
reduction measures in the final design (As
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wells will be converted to production wells. The However, this observation is Open for the Leewood required in HIPAP No. 6, Sections 2.2 and 8.2).
cumulative risk from all sources has not been used to facility due to the closer proximity to sensitive Ideally, implementation of such measures
demonstrate that the offsite risk criteria have been receptors, presence of more infrastructure (including should be used to ensure the 50 pmpy
satisfied. some wells) and the tie-in to the proposed high individual fatality risk contour at the Leewood
Furthermore, an assessment of the individual risk of pressure pipeline. A full QRA should be undertaken CGPF is wholly contained within the boundary
fatality and societal risk (both of which are currently for the Leewood facility to demonstrate compliance of the site.
omitted from the PHA) must be based on the with all of the Department’s risk criteria for land use
cumulative risk for all potential events (i.e. including safety planning (HIPAP No. 4).
all potential outcomes — fire, explosion, bush fire, Also refer to ID # 18.
etc.). Project Response 2 (2-May-2019)
Refer to: Response to Arriscar follow up questions
(Attachment 2).
Review Response 2 (9-May-2019)
Open.
Project Response 3 (28-Jun-2019 and 8-Aug-2019)
Refer to: (i) Leewood Central Gas Processing Facility
and Medium Pressure Trunkline Quantitative Risk
Assessment; and (ii) Assumption Register for Leewood
CPF and Medium Pressure Trunkline Quantitative Risk
Assessment.
Review Response 3 (12-Sep-2019)
If the development is approved, then a Final hazard
analysis (FHA) will be required.
Conditionally closed.
11 |EIS for the NGP: Appendix S, Section 4.4.2 (Pages 55- 1 |Project Response 1 (24-Apr-2018) Conditionally | |f the development is approved, then:
61) Closed

Whilst there are no risk criteria in HIPAP No. 4
specifically relating to protection of the environment
from bush fires, the Department’s criteria for the
protection of the biophysical environment are as
follows (HIPAP No. 4, Section 2.4):

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

This observation is Open.

e A Bushfire Management Plan (BMP) should
be developed in consultation with relevant
stakeholders.

e Anindependent audit should be undertaken
prior to commissioning to verify
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e Industrial developments should not be sited
in proximity to sensitive natural
environmental areas where the effects
(consequences) of the more likely accidental
emissions may threaten the long-term
viability of the ecosystem or any species
within it.

e Industrial developments should not be sited
in proximity to sensitive natural
environmental areas where the likelihood
(probability) of impacts that may threaten
the long-term viability of the ecosystem or
any species within it is not substantially
lower than the background level of threat to
the ecosystem.

It is also reported in Section 2 of HIPAP No. 4 that:
“Risk criteria are set with the understanding that no
aspect of living can be risk free but that any imposed
risk should be very small in the context of the
generally accepted background risk”.

The PHA has not demonstrated that the cumulative
risk of initiating a bush fire from the proposed 850+
wells and associated gas gathering and processing
facilities is low relative to the background risk and
compliant with the Department’s criteria for the
protection of the biophysical environment.

The likelihood of a bushfire being caused by the
development has been estimated at 1/70 years. This
is not insignificant relative to the background risk (c.
1/10 years).

Project Response 2 (2-May-2019)

Refer to: Response to Arriscar follow up questions
(Attachment 2).

Review Response 2 (12-Sep-2019)

The applicant has estimated the likelihood of a
bushfire being caused by the development at 1/70
years. Itis reported that this is a “fire of any size ...,
including those with a very small effect distance that
are contained within the site” (Refer to Response to
Arriscar follow up questions - Attachment 2).

If the development is approved, then a Bushfire
Management Plan (BMP) will be required.

Conditionally closed.

implementation of the control measures
identified in the BMP.

Periodic independent Hazard Audits should
be undertaken to verify implementation of
the control measures identified in the BMP.
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12 | EIS for the NGP: Appendix S, Section 5 (Pages 61-64) 1 |Project Response 1 (24-Apr-2018) Conditionally |Also refer to ID # 8 and 10.
It is reported in Section 3 of HIPAP No. 6 that: “Even Refer to: Response to Arriscar Pty Ltd’s questions on Closed If the development is approved, then:
where the facility complies with numerical risk the Narrabri Gas Project (Attachment 1). e A minimum safe separation distance is to be
criteria, recommendations for reducing the likelihood Review Response 1 (13-Jun-2018) maintained between all potentially
and consequences .Of haz;.ardous (?vents on people, This observation is Conditionally Closed. hazardous facilities (e.g. wells, gas gathering
property and the biophysical environment should be lines, compression facilities, etc.) and all
made where technically feasible solutions will not Also refer to ID # 8 and 10. relevant land uses.
adversely affect the economic viability of the project.” . o .
. . . e The required minimum safe separation
Such recommendations have not been included in the : . o )
PHA distance is to be verified in the Final Hazard
) Analysis.
Furthermore, it is a requirement of the SEARs that
“appropriate setbacks and/or asset protection zones
for well heads, gas processing facilities and other
infrastructure to manage risks” be established. These
are not clearly defined in the PHA (Noting that this
will require additional assessment to ensure all
relevant operations, facilities and risk criteria have
been considered in the PHA — See other observations
in this CRS).
13 | EIS for the NGP: Appendix S, Appendix A 2 | Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then:
The PHA refers to hazards and risks associated with Closed

the construction and operations phases of the
project. The potential hazards and risks associated
with other phases of the proposed development (e.g.
drilling, wellhead intervention / workover, well and
gathering line decommissioning and abandonment)
do not appear to have been addressed in the PHA.

All phases of the proposed development should be
considered in the PHA.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

This observation has not been fully addressed. Whilst
an additional column has been added to the Risk
Register, insufficient evidence has been provided to
demonstrate that the risks for all phases of the
proposed development have been systematically
considered in the PHA.

The FHA should include a Quantitative Risk
Assessment for all potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.) associated with
the development.

All phases of the proposed development
should be considered in the FHA.

A Hazard and Operability (HAZOP) Study
should be undertaken for all potentially
hazardous facilities (e.g. wells, gas gathering
lines, compression facilities, etc.) associated
with the development. The HAZOP Study
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ID# Observation Cat. Response and Follow-up Review Status Requirements for Conditional Closure
Project Response 2 (2-May-2019) should consider all phases of the proposed
Refer to: Response to Arriscar follow up questions development (e.g. drilling, wellhead
(Attachment 2). intervention / workover, well and gathering
Review Response 2 (12-Sep-2019) line decommissioning and abandonment,
etc.).
Santos h dvised that the “risk ist
antos nas advised that the “ris .regls e.r was . e Anindependent audit should be undertaken
developed through workshops with engineers, field or t issioning t .
operators and relevant professionals” and that Prlolr 0 cotmtm|55|(;:Lng ° \f(erll y
additional risk assessments will be undertaken, |;np s?edn.a tlﬁn ;’)HA /eFC:R rodr?e:scl;r.es
including “assessments focusing on each specific iaentine tmth'e b ti andfistedin
project phase and every activity to be conducted as response o this observation.
part of the project”. e Periodic independent Hazard Audits should
If the development is approved, then a Final hazard b: undertalken to vernzl/ |m|:-)1!.er3§nt?1t|oanoAf
analysis (FHA) and a Hazard and Operability (HAZOP) the contr(? megsure5| entifie _'nt € /
study will be required FHA and listed in response to this
- observation.
Conditionally closed. . .
Note: The scope of both independent audits
should include all of the potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.). For the CSG wells,
both audits should also include an assessment
of the implementation of the control measures
listed in the NSW Code of Practice for Coal
Seam Gas Well Integrity (DTIRIS 2012) — Also
referto ID # 2.
14 | EIS for the NGP: Appendix S, Appendix A 2 | Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then:
Closed

The hazard register does not appear to include
hazards and risks from blowouts during the drilling
phase.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The qualitative assessment and lack of specific data
provided by Santos do not enable a third party to
assess the acceptability of the risks associated with
blowouts.

e The FHA should include a Quantitative Risk
Assessment for all potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.) associated with
the development.

All phases of the proposed development
should be considered in the FHA.
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Assessment Report: SSD 14_6456

ID #

Observation

Cat.

Response and Follow-up Review

Status

Requirements for Conditional Closure

This observation is Open.
Project Response 2 (2-May-2019)

Refer to: Response to Arriscar follow up questions
(Attachment 2).

Review Response 2 (12-Sep-2019)

If the development is approved, then a Final hazard
analysis (FHA) and a Hazard and Operability (HAZOP)
Study will be required.

Conditionally closed.

e A Hazard and Operability (HAZOP) Study
should be undertaken for all potentially
hazardous facilities (e.g. wells, gas gathering
lines, compression facilities, etc.) associated
with the development. The HAZOP Study
should consider all phases of the proposed
development (e.g. drilling, wellhead
intervention / workover, well and gathering
line decommissioning and abandonment,
etc.).

¢ Anindependent audit should be undertaken
prior to commissioning to verify
implementation of the control measures
identified in the PHA / FHA and listed in
response to this observation.

e Periodic independent Hazard Audits should
be undertaken to verify implementation of
the control measures identified in the PHA /
FHA and listed in response to this
observation.

Note: The scope of both independent audits
should include all of the potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.). For the CSG wells,
both audits should also include an assessment
of the implementation of the control measures
listed in the NSW Code of Practice for Coal
Seam Gas Well Integrity (DTIRIS 2012) — Also
referto ID # 2.
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ID# Observation Cat. Response and Follow-up Review Status Requirements for Conditional Closure
15 | EIS for the NGP: Appendix S, Appendix A 2 |Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then:
The hazard register does not appear to include Refer to: Response to Arriscar Pty Ltd’s questions on Closed ¢ Anindependent audit should be undertaken
hazards and risks from other activities in the state the Narrabri Gas Project (Attachment 1). prior to commissioning to verify
forests (e.g. external threats such as logging, Review Response 1 (13-Jun-2018) implementation of the control measures
controlled back burning, other infrastructure, N - identified in the PHA / FHA and listed in
. L The qualitative assessment and lack of specific data . .
recreational activities (use of 4WDs, etc.). These . . response to this observation.
should be included PHA (As per Section 4.1 of HIPAP provided by Santos do not enable a third party to PP .
No. 6) assess the acceptability of the risks associated with e Periodic |ndependent. Ha?zard Audits thOU'd
e other activities in the State Forest. be undertaken to verify implementation of
Thi L the control measures identified in the PHA /
is observation is Open. . . .
] FHA and listed in response to this

Project Response 2 (2-May-2019) observation.

Refer to: Response to Arriscar follow up questions Note: The scope of both independent audits

(Attachment 2). should include all of the potentially hazardous

Review Response 2 (12-Sep-2019) facilities (e.g. wells, gas gathering lines,

Noted and conditionally closed. compression facilities, etc.). For the CSG wells,
both audits should also include an assessment
of the implementation of the control measures
listed in the NSW Code of Practice for Coal
Seam Gas Well Integrity (DTIRIS 2012) — Also
referto ID # 2.

16 |EIS for the NGP: Appendix S, Appendix A 2 | Project Response 1 (24-Apr-2018) Conditionally | If the development is approved, then:
Closed

The hazard register does not appear to include
hazards and risks from ‘malicious acts’. These should
be included in the PHA (As per Section 4.1 of HIPAP
No. 6).

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The qualitative assessment and lack of specific data
provided by Santos do not enable a third party to
assess the acceptability of the risks associated with
‘malicious acts’.

This observation is Open.

e An independent audit should be undertaken
prior to commissioning to verify
implementation of the control measures
identified in the PHA / FHA and listed in
response to this observation.

e Periodic independent Hazard Audits should
be undertaken to verify implementation of
the control measures (e.g. locked valves,
etc.) identified in the PHA / FHA and listed in
response to this observation.
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ID# Observation Cat. Response and Follow-up Review Status Requirements for Conditional Closure
Project Response 2 (2-May-2019) Note: The scope of both independent audits
Refer to: Response to Arriscar follow up questions should include all of the potentially hazardous
(Attachment 2). facilities (e.g. wells, gas gathering lines,
. compression facilities, etc.). For the CSG wells,
R R 2 (12-Sep-2019 . .
eview espons.e. ( P ) both audits should also include an assessment
Noted and conditionally closed. of the implementation of the control measures
listed in the NSW Code of Practice for Coal
Seam Gas Well Integrity (DTIRIS 2012) — Also
referto ID # 2.
17 | EIS for the NGP: Appendix S, Appendix A 2 | Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then:
Closed

The hazard register does not appear to include
hazards and risks due to the presence of other
infrastructure within the pipeline corridor (i.e. It is
understood that the new medium pressure gas
pipeline (864mm diameter) will be in a corridor that
already contains an existing 257mm diameter gas
pipeline flowing from Bibblewindi to Wilga Park
Power Station and will contain a new 132kV power
transmission cable). These should be included in the
PHA (As per Section 4.1 of HIPAP No. 6).

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)

The qualitative assessment and lack of specific data
provided by Santos do not enable a third party to
assess the acceptability of the risks associated with
other infrastructure within the pipeline corridor.

This observation is Open.
Project Response 2 (2-May-2019)

Refer to: Response to Arriscar follow up questions
(Attachment 2).

Review Response 2 (12-Sep-2019)

Noted and conditionally closed.

e The FHA should include a Quantitative Risk
Assessment for all potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.) associated with
the development.

All phases of the proposed development
should be considered in the FHA.

e A Pipeline Safety Management Study
(PSMS) should be undertaken with
participation by all relevant stakeholders
(including any other operators with
equipment in the pipeline corridors).

¢ Anindependent audit should be undertaken
prior to commissioning to verify
implementation of the control measures
identified in the PHA / FHA, PSMS and listed
in response to this observation.

e Periodic independent Hazard Audits should
be undertaken to verify implementation of
the control measures identified in the PHA /
FHA, PSMS and listed in response to this
observation.
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ID# Observation Cat. Response and Follow-up Review Status Requirements for Conditional Closure
18 | EIS for the NGP: Appendix S, Appendix A 2 |Project Response 1 (24-Apr-2018) Conditionally |If the development is approved, then the FHA
Closed should include a Quantitative Risk Assessment

The hazard register does not appear to include
hazards and risks associated with the power
generation plant at Leewood. Other activities (e.g. pig
launch and recovery) are also omitted. A more
detailed and comprehensive assessment should be
included in the PHA for the equipment and operations
at the Leewood facility.

Refer to: Response to Arriscar Pty Ltd’s questions on
the Narrabri Gas Project (Attachment 1).

Review Response 1 (13-Jun-2018)
This observation is Open. Refer to ID # 10.
Project Response 2 (2-May-2019)

Refer to: Response to Arriscar follow up questions
(Attachment 2).

Review Response 2 (9-May-2019)
This observation is Open. Refer to ID # 10.
Project Response 3 (28-Jun-2019 and 8-Aug-2019)

Refer to: (i) Leewood Central Gas Processing Facility
and Medium Pressure Trunkline Quantitative Risk
Assessment; and (ii) Assumption Register for Leewood
CPF and Medium Pressure Trunkline Quantitative Risk
Assessment.

Review Response 3 (12-Sep-2019)

If the development is approved, then a Final hazard
analysis (FHA) will be required.

Conditionally closed.

for all potentially hazardous facilities (e.g.
wells, gas gathering lines, compression
facilities, etc.) associated with the
development.

Compliance with all quantitative and
qualitative criteria in HIPAP No. 4 should be
specifically demonstrated in the FHA.

It should also be demonstrated in the FHA that
the risks have been reduced through
implementation of technically feasible risk
reduction measures in the final design (As
required in HIPAP No. 6, Sections 2.2 and 8.2).
Ideally, implementation of such measures
should be used to ensure the 50 pmpy
individual fatality risk contour at the Leewood
CGPF is wholly contained within the boundary
of the site.
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Santos Ltd
ABN 80 007 550 923 ’an OS

Santos Centre

GPO Box 1010

Brisbane Queensland 4001
Telephone: 61 7 3838 3000
Direct: 61 7 3838 3861
www.santos.com

24 April 2018

Mr Mike Young

Director Resource Assessments

NSW Department of Planning and Environment
GPO Box 39

Sydney NSW 2001

Dear Mr Young

Thank you for the opportunity to provide a response to Arriscar Pty Ltd’s questions in relation to the Narrabri Gas
Project. Attached is the responses that have been prepared in consuitation with the relevant technical consultants

for the project.

Santos would be happy to meet with Arriscar Pty Ltd to discuss the responses or provide further information as
considered necessary.

Yours sincerely,

el il L

Neale House
Manager, Environment and Water
Santos Limited

Att. 1



Attachment 1: Response to Arriscar Pty Ltd’s questions on the Narrabri Gas Project

Background

Arriscar Pty Ltd was engaged by the NSW Department of Planning and Environment (DP&E) to undertake a peer
review of the hazard and risk technical appendix (Appendix S — GHD 2016) within the Narrabri Gas Project (NGP)
Environmental Impact Statement (EIS). Arriscar’s peer review raised 18 issues which are addressed in the response
below.

Observation 1 - EIS for the NGP: Appendix S, Executive Summary, Preliminary Risk Screening (Page i)

It is a requirement of the Secretary’s environmental assessment requirements (SEARs) to undertake "a
preliminary hazard analysis in accordance with Hazardous Industry Planning Advisory Paper No. 6 -
Guidelines for Hazard Analysis (DPE 2011)". Therefore, the screening approach from Applying SEPP 33 is not
relevant and a full preliminary hazard analysis (PHA) must be undertaken in accordance with HIPAP No. 6.

Once a site has been identified as triggering a PHA, all potentially hazardous materials need to be considered
irrespective of the quantity. As noted in Applying SEPP 33 (DPE 2011a) "It should be noted that the PHA
required by SEPP 33 should cover all materials that may present a hazard and not just those where the
quantities are above the screening threshold." The PHA has omitted some materials from the risk assessment
on the basis that they do not reach the threshold quantities. This is incorrect and all potentially hazardous
materials must be included in the risk assessment (including consideration of all potential hazards due to
release, fire, decomposition, inadvertent mixing, etc.).

Response:

HIPAP 6 has been followed in accordance with the SEARs including hazard identification, qualitative risk assessment
of all identified hazards and further semi-quantitative assessment of materials with the potential for offsite risk.

The SEARs noted the requirement for the transport, handling and use of dangerous goods to be assessed as part of
public safety. The SEARs referenced SEPP 33 in Appendix 1, therefore, all potentially hazardous materials,
irrespective of their quantities, have been assessed qualitatively in the risk register (Appendix A to EIS Appendix S),
as required for a PHA. Those that exceed the threshold quantities in SEPP 33 were assessed in further detail semi-
quantitatively.

Example risks captured in the risk register that include materials below the SEPP 33 thresholds are:

ID 2: An uncontrolled loss of containment of a small quantity (<100 L) of liquid chemicals or dangerous goods.
Examples may include diesel, drilling fluids, oils, lubricants, corrosion inhibitor, acids, caustic soda, biocide, triethylene

glycol etc.

ID 3: An uncontrolled loss of containment of liquid chemicals or dangerous goods (>100 L). Examples may include
diesel, drilling fluids, oils, lubricants, corrosion inhibitor, acids, caustic soda, biocide, triethylene glycol etc.

Diesel is not a dangerous good for transport, and is therefore not included in the SEPP 33 risk screening. As itis a
combustible liquid and has the potential to pose an offsite risk, it was included in the qualitative assessment at Risk
ID 2 and 3 as described above. To assist in the qualitative assessment of risk, pool fire consequence modelling was
performed for the proposed storage volumes of diesel at Bibblewindi (30,000 L) and Leewood (100,000 L). As tank
and bund sizing is yet to be finalised, a conservative assumption was made to assess the heat radiation impacts of a
pool fire contained in a 20 m diameter bund. This bund size is assumed to be sufficient to contain 100 per cent of the
volume of the largest diesel storage tank.

Pool fire modelling indicates that for a 20 m diameter pool fire of diesel, the 4.7 kW/m? heat radiation extends up to

38 m downwind and the 35 kW/m? heat radiation level is not reached. These results indicate that the potential for
injury from diesel pool fires could be up to 38 m from the bund and there is limited risk of fatality. On the basis of
diesel storage being located away from the site boundary in accordance with AS1940:2017 (Standards Australia
2017), it is not anticipated that there would be any offsite impacts from the storage of diesel. Therefore, diesel was not
carried forward into the semi-quantitative assessment, and the risk of diesel fires causing offsite fatality, injury,
property damage or damage to the biophysical environment is considered to be very low.

Observation 2 - EIS for the NGP: Appendix S, Table 1.1 (Pages 2-3)

It is reported in Table 1.1 that the gas field development will include "conversion or upgrade of existing
exploration and appraisal wells to production in addition to the 850 new welis".

The hazards and risks associated with the existing wells, including their "conversion or upgrade”, do not
appear to have been included in the PHA.



Response:

The existing exploration and appraisal wells that will be converted and operated as production wells were included in
the assessment.

To convert pilot wells to production, the wells would be connected to the gas and water gathering network. Pumps and
other surface infrastructure may be upgraded, but changes would be minimal.

These modifications, and their potential for offsite risks, are consistent with some of the works undertaken in the
installation of new wells. Therefore, these have been considered as part of the construction risks in the risk register
(ID 4).

Observation 3 - EIS for the NGP: Appendix S, Section 1.4 (Page 6)

'Sensitive receptors' have been defined relative to the Leewood and Bibblewindi facilities, but have not been
identified for the other facilities (e.g. wells, gas gathering lines).

All relevant land uses should be identified and considered to demonstrate compliance with all relevant risk
criteria in HIPAP No. 4. For example, the following categories of use are included in Section 2.4.2.1 of HIPAP
No.4 for assessment of individual fatality risk:

Hospitals, schools, child-care facilities, old age housing;

Residential, hotels, motels, tourist resorts;

Commercial developments including retail centres, offices and entertainment centres;
e Sporting complexes and active open space; and

¢ Industrial uses.

Response:

Figure 1 below shows the location all sensitive receivers within a three kilometre buffer zone of the project area with
respect to the project infrastructure.

There are 114 sensitive receivers within the project area at relatively low density. A further 103 sensitive receivers
were identified within three kilometres of the boundary of the project area. All of the 114 sensitive receivers identified
within the project area are residential dwellings, except for an unmanned University of Sydney Cosmic Ray Field
Station.

Yarrie Lake, located in the north west of the project area is a popular recreational area where people gather and use
the recreational facilities on site as well as the lake itself. This is recognised and acknowledged through the Field
Development Protocol which applies a surface infrastructure exclusion area to the Yarrie Lake Reserve, plus a 50 m
buffer zone.

Approximately two thirds of the project infrastructure will be located within State forest. While the public can access
the State forest for recreational activities, other than Yarrie Lake, there are no additional mapped facilities or places of
interest within the project area where the public would gather.

Westport workers’ accommodation is located approximately 5 km ENE from Bibblewindi, which is well beyond the
furthest consequence effect distance for a jet fire, fireball or blast overpressure from an explosion as assessed within
the EIS. It is considered a sensitive receiver, and therefore, project infrastructure will be sited in accordance with
regulatory requirements and applicable standards in respect of buffer distances to this location.

Other than the identified residential and active open space sensitive receiver (Yarrie Lake), there is no land use in the
vicinity of the project area that would create locations of increased (non-transient) public exposure to the project
infrastructure. There are no schools, hospitals, child-care facilities, old age housing, commercial developments, or
industrial uses within the project area. The nearest school is the Narrabri West Public School, approximately

six kilometres north east of the project area.

Therefore, only the HIPAP 4 (DPE 2011b) residential and active open space risk criteria (Section 2.3.5 of Appendix S)
for fatalities and injuries is applicable based on the project area.
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For context, the NSW HIPAP 4 risk criteria for fatality, injury and property damage are summarised in Table 1. For
clarity, the HIPAP 4 criteria that are relevant to project’s hazard and risk assessment have been bolded.

Table 1 NSW HIPAP 4 risk criteria

Fatality Hospitals, schools, child-care facilities Half in a million per year N/A - no sensitive receivers of
and old age housing developments (0.5 x 106 per year) this category in the area

Fatality Residential developments and One in a million per year Applicable for residential
places of continuous occupancy (1 x 106 per year) dwellings in project area
(hotels / resorts)

Fatality Commercial developments, including Five in a million per year N/A - no sensitive receivers of
offices, retail centres, warehouses with (5 x 10 per year) this category in the area
showrooms, restaurants and
entertainment centres

Fatality Sporting complexes and active open  Ten in a million per year Applicable to Yarrie Lake
space areas (10 x 106 per year) only

Fatality Industrial sites Fifty in a million per year Assessment against this

(50 x 106 per year) criteria will be a consideration
for detailed design phase.

Injury 4.7 kW/m? incident heat flux Fifty in a million per year Applicable for residential
radiation at residential and sensitive (50 x 10 per year) dwellings in project area
use areas

Injury 7 kPa incident explosion Fifty in a million per year Applicable for residential
overpressure at residential and (50 x 10 per year) dwellings in project area
sensitive use areas

Injury Toxic concentrations in residential 10 in a million per year Applicable for residential
and sensitive use areas should not (10 x 10°¢ per year) dwellings in project area
exceed a level which would be
seriously injurious to sensitive
members of the community
following a relatively short period of
exposure

Irritation Toxic concentrations in residential Fifty in a million per year Applicable for residential
and sensitive use areas should not (50 x 10°¢ per year) dwellings in project area
cause irritation to eyes or throat,
coughing or other acute
physiological responses in sensitive
members of the community

Property 23 kW/m? incident heat flux radiation at  Fifty in a million per year N/A - no sensitive receivers of

damage neighbouring potentially hazardous (50 x 106 per year) this category in the area
installations or at land zoned to
accommodate such installations

Property 14 kPa incident explosion overpressure  Fifty in a million per year N/A - no sensitive receivers of

damage at neighbouring potentially hazardous (50 x 10 per year) this category in the area

installations, at land zoned to
accommodate such installations or at
nearest public buildings



The exact location of wells is not yet known, however all wells will be sited in accordance with the Field Development
Protocol (refer to EIS Appendix C). The Field Development Protocol applies for the life of the project, for each stage of
development throughout infrastructure planning and design, construction, operation, decommissioning and
rehabilitation, and takes into account environmental, social and cultural constraints. In respect of residences in the
project area, unless a written agreement is in place with the relevant landholder, no project infrastructure will be
located within 200 m of an occupied residence on that property.

All loss of containment scenarios for wells and gathering lines have assessed consequence distances of less than
200 metres (refer to Comment 5 response). Thus, although the exact location of the wells and gathering lines is not
yet known, it is concluded that no sensitive receivers would be impacted from a loss of containment event from a well
or the gathering system.

Observation 4: EIS for the NGP: Appendix S, Section 2.1 (Page 14)

The PHA "has been undertaken without consideration of standard design and operational systems" and a
preliminary configuration for the wells has not been included in the PHA. Similarly, the configuration of the
existing exploration and appraisal wells has not been presented in the PHA. Will these be reconfigured?

In Section 1 of HIPAP No.6, it is acknowledged that "A PHA may be based on limited information since
complete data on the design and precise safeguards may not be available at the initial stage. The PHA should
be as final and comprehensive as the available information allows.”" The complete absence of well
configuration information in the PHA is not consistent with HIPAP No. 6, particularly when there are existing
exploration and appraisal wells and preliminary design information might be based on wells that are already
being operated by Santos.

Response

The risk assessment followed HIPAP 6 guidelines and was completed on the basis of a ‘typical’ well head and
gathering system design as per the proponent’s existing appraisal operations. For reference, example wellhead piping
and instrumentation diagrams (P&ID) are included as Error! Reference source not found. and Error! Reference
source not found.. Although the design has yet to be finalised for the wells, Error! Reference source not found.
and Error! Reference source not found. show a typical design for which the loss of containment events have been
assessed.

Typical surface infrastructure at a gas well includes the well head, a gas and water separator, metering skids, a diesel
or gas generator, and a remote sensor telemetry unit. The telemetry unit provides real time information on well
operations via a supervisory control and data acquisition (SCADA) system that has the ability to remotely shut in wells.
That is, a well can be shut in from a location that is remote from the well itself. The wells will also have automated
shutdown systems which will be triggered by pre-set operating parameters being exceeded. These systems are
designed to minimise environmental, health and safety risks through a broad range of measures including automatic
closure of fail-safe valve on depressurisation and emergency shutdown separate from process logic control system
ensuring shut down capability in loss of power or system down event.

Using a typical design as the basis, consequence distances for credible “worst case scenarios” were determined
involving well heads and gathering system releases. The likelihood of these events were also semi-quantitatively
estimated. The configuration and final siting of wells and the gathering system will not affect the outcomes of the risk
assessment, but rather, the risk assessment findings will form part of the well siting considerations in relation to
sensitive receivers. In accordance with the Field Development Protocol, unless a written agreement is in place with
the relevant landholder, no project infrastructure will be located within 200 m of an occupied residence.

The project is seeking approval to install up to 850 new production wells on a maximum of 425 well pads in the project
area. The new production wells will be a combination of horizontal, vertical and deviated wells.

Installation of a new production well involves drilling the well, installation of the wellhead and supporting infrastructure,
and connecting the well to gas and water gathering lines. Chapter 6 (Project description) of the EIS contains a more
detailed description of the construction and operation of well infrastructure.

The configuration of existing infrastructure, including exploration and appraisal wells near the Bibblewindi gas
compression facility, is shown in Figure 1-4 of EIS Appendix S and Figure 2 of this response.

Production well pads would be spaced at least 750 metres apart, depending on subsurface and surface conditions,
environmental constraints, land access arrangements and subsurface characteristics. Each well pad would
accommodate up to three well heads. Siting of the well pads will be conducted in accordance with the Field
Development Protocol.




Design standards and typical controls for well heads and pipelines including controls to minimise the risk of gas
release resulting in fire or explosion will be applied using the hierarchy of controls. This involves:

1. Elimination — for example, eliminating the presence of a dangerous good;
Substitution — use of an alternate less hazardous material;

Engineering — physical controls incorporated into design to prevent or mitigate risks;

2
3
4. Isolation — minimise inventory release or barriers to prevent exposure;
5. Administration — standard operating procedures; and

6

PPE - personal protective equipment.

During the design phase of the project, safety in design studies will be completed to identify and implement suitable
controls according to the hierarchy and to minimise risks through design, particularly engineering controls. Further
administrative controls will be used throughout the life of the project to manage any residual risks.

Some further design studies to be completed include:

¢ The pipelines will be the subject of a Safety Management Study that is compliant to Australian Standard
AS 2885.1-2012 Pipelines — Gas and liquid petroleum Part 1: Design and construction. The proponent would
undertake an initial Pipeline Safety Management Study early in the design phase to identify key engineering,
design and physical controls, and then a detailed Pipeline Safety Management Study will be completed as part of
the detailed design phase.

e All facilities will undergo Hazard and Operability (HAZOP) studies to identify and address any potential hazards or
operability issues with the design during the design phase.

¢ Quantitative Risk Assessment (QRA) will be completed to assess the risks against the relevant planning criteria.
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Al facilities would be designed and operated under the applicable Australian Standards and safety protocols.
Applicable controls and design standards to be utilised in the project is as follows:

e  Wells will be designed and constructed in accordance with the NSW Code of Practice for Coal Seam Gas Well
Integrity (DTIRIS 2012), including the mandatory requirements for well control.

e All flammable and combustible liquids to be stored in accordance with AS1940:2017 Storage and Handling of
Flammable and Combustible Liquids.

e All dangerous goods to be stored and transported in accordance with the Australian Dangerous Goods Code.

e Process controls such as pressure relief, shutdown valves for emergency isolation, flares, and hazardous area
classification will be applied.

e All electrical equipment installed within the gas processing facilities will be certified as appropriate for installation
in a flammable / explosive environment resulting in low immediate and delayed ignition probabilities.

e Process infrastructure will have suitable set back distances from site boundaries.

Wells and compression facilities will be fenced to restrict access and signage installed.

Buried gas gathering lines with above ground valves that are metal and locked closed.

Increase the depth of cover for buried pipelines where required.

Appropriate signage would be installed in accordance with Australian standards to alert landholders to

underground infrastructure.

e Incorporation of all new facilities into an operational safety management system including permit to work
requirements, emergency shutdown, isolation and blowdown protocols, emergency response plan etc.

e All operational activities will have standard operating procedures to follow and personnel will be trained.

e Regular inspection and maintenance regimes will be developed.

e Fire and gas detection systems will be installed.

e The facilities will be operated under a safety management framework.

Observation 5: EIS for the NGP: Appendix S, Section 2.3.5 (Page 20)

The only risk criteria cited from HIPAP No. 4, and subsequently considered in the PHA, are for injury from
heat radiation, explosion overpressure, and toxic exposures.

The PHA must demonstrate compliance with all criteria in HIPAP No. 4, including: individual fatality risk
(HIPAP No. 4, Section 2.4.2.1), injury risk (HIPAP No. 4, Section 2.4.2.2), property damage and accident
propagation (HIPAP No.4, Section 2.4.2.3) and societal risk (HIPAP No.4, Section 2.4 .3). It should also
consider the qualitative risk criteria (HIPAP No. 4, Section 2.2) and the risk to the biophysical environment
from accidental emissions (HIPAP No. 4, Section 2.4.4).

Furthermore, it is reported in Section 2.4.2. 1(d) of HIPAP No. 4 that the 'Individual fatality risk levels for
industrial sites at levels of 50 in a million per year (50 x 10-6 per year) should, as a target, be contained within
the boundaries of the site where applicable’. This has not been demonstrated in the PHA.

Response

EIS Appendix S report identified that all sensitive receivers in the project area, bar one unmanned facility, are
residential dwellings and Yarrie Lake is categorised as an active open space. Therefore, only the HIPAP 4 residential
and active open space risk criteria for fatalities and injuries apply to this project, as summarised in the response to
Comment 3.

The preliminary risk screening identified some hazards that have the potential for offsite impacts. Detailed
consequence analysis determined that the identified scenarios would not impact on nearby sensitive receivers.
However, the likelihood and associated risk of these events were assessed semi-quantitatively and found to be of low
or very low risk.

Based on the consequence effect distances not reaching any sensitive receivers, it may be concluded that all relevant
HIPAP 4 criteria are met. Table 2 summarises the worst case consequence effect distances of the relevant HIPAP 4
criteria with respect to the distance to the closest sensitive receivers.

e Risks to people

The individual fatality and injury risk criteria in HIPAP 4 is met. Compliance with HIPAP 4 criteria requires the
residential and active open space criteria to be applied, whilst all others are not applicable due to the limited
categories of receptors in the project area.

As there are no consequences that impact sensitive receivers, and there are no large populations of people gathering
around the facilities (e.g. sporting complexes, commercial developments), the project does not pose a significant
societal risk, therefore the HIPAP 4 societal risk criteria is met.



Escalation events between facilities at Leewood have potential for off-site impacts. An example may be a jet fire from
a compressor impinging on vessels in the power generation facility. However, the site layout would minimise the
likelihood of these events, and therefore, these type of events do not pose a significant individual or societal risk.

When the project is at the detailed design stage, location specific individual risk (LSIR) contours for the site would be
considered to confirm this.

e Risks to property

There are no other industrial developments in the project area, therefore, the potential for property damage is not
expected at nearby facilities. As such, the potential of escalation from the project to adjoining facilities is not credible
and the HIPAP 4 property damage criteria (heat radiation >23 kW/m2) is met.

e Risks to the biophysical environment

The biophysical environment has been assessed in detail in the relevant parts of the EIS (for example, Chapter 15
Terrestrial Ecology). The EIS Hazard and Risk Assessment (Appendix S) determined there is limited potential for toxic

releases.

Fires leading to bushfire are assessed in Section 4.4 of EIS Appendix S and discussed further in the response to
Comment 11 below.

The conclusions regarding loss of containment and the assessment of the offsite risk associated with those releases is
based on the assumption of measures that are planned to be incorporated into the design and operation of the
facilities. These measures have been summarised above (Comment 4 response).
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Observation 6 - EIS for the NGP: Appendix S, Section 2.3.7 (Page 21)

Different operating conditions do not appear to have been addressed in the PHA. For example, the pressure
may be significantly higher when a well is "shut in".

Different operating conditions should be considered in the PHA to ensure the assessment is a ‘conservative
best estimate' (HIPAP No. 4, Section S).

Response:

The risk assessment in EIS Appendix S followed HIPAP 6 (DPE 2011) guidelines and was completed on the basis of
‘typical’ designs as per the proponent’s operations. Based on this approach, consequence distances for credible
“worst case scenarios” were determined involving releases from each type of infrastructure. The likelihood of these
events were also semi-quantitatively estimated.

Wells may, on occasion, be required to be ‘shut in’ for operational or maintenance reasons. In these circumstances,
the pressure of the shut in well will exceed that of operating wells. An anticipated average production casing well shut
in pressure is approximately 1,400 kPa. Consequence analysis has been performed for the well shut in pressure of
1,400 kPa. The results are presented in Table 3.

Table 3 Consequence analysis results for well shut in

Scenario Jet fire 35 kKW/m? Jet fire 4.7 kW/m? Flash fire effect
effect distance (m) effect distance (m) distance (m)

10 mm hole at 1,400 kPag 6.6 6.7 Not reached
50 mm hole at 1,400 kPag 26 36 20

100 mm full bore rupture at

1,400 kPag = & o

As discussed in Section 4.3.2 of EIS Appendix S, the operational well pads will be subject to partial rehabilitation,
however, it should be noted that the fencing around the outer boundary of the one hectare well pad will remain in
place throughout the well’'s operational life. Thus, there is no public access within a radius of approximately 50 m
surrounding the well head.

From Table 3, other than for a flash fire and the 4.7 kW/m?2 injury heat radiation from a full bore rupture, the
consequence distance for a shut in well does not extend beyond the well pad boundary.

Modelling of consequence analyses of well shut in pressures is considered conservative based on the following:

e The wellhead infrastructure is designed for up to 3,000 psi (approximately 20,600 kPa). The wells are designed to
have surface casing and production casing cemented to surface which creates multiple barriers. The multiple
barrier well design is in line with the NSW WHS Regulations as well as the NSW Code of Practice for Coal Seam
Gas Well Integrity (DTIRIS 2012).

e Regular monitoring takes place throughout the life cycle of all wells to ensure that all operations are within
established parameters and in accordance with the relevant well design and regulatory requirements. This
includes visual inspections, taking pressure readings and gas monitor testing for leaks.

e The proponent's NSW exploration and appraisal operations uses a Well Integrity Control Plan which outlines the
safe management of all active or suspended wells as per company standards and the NSW WHS (Mines and
Petroleum sites) Regulation 2014.

¢ Modelling results represent the unmitigated impacts of well pad releases, and therefore, the safeguards such as
depressurisation and automated shutdown systems are not accounted for in the consequence modelling.

e The most credible full bore rupture scenario would be a vertical release through the pressure relief device,
resulting in reduced consequence effect distances compared to a horizontal release. However, horizontal
releases have been modelled as the worst case scenarios, as they produce the furthest consequence effect
distances.

Conservative, worst case scenarios have been assessed for each of the project facilities to allow for the development
of the design as the project progresses. For each type of infrastructure, the maximum anticipated pressure, pipe and
vessel size, inventory and consequence types have been assessed. This includes full bore ruptures of the largest
diameter pipe in each area, and catastrophic vessel ruptures of the largest vessel in the area.



Observation 7 - EIS for the NGP: Appendix S, Section 4.2.4 (Page 39)

It is reported that "During the operational phase, some transport of dangerous goods will be required to
support project activities." Does this include the transport of dangerous goods during the other phases
(construction, drilling, decommissioning, etc.)? If not, the transport movement in Section 4.2.4 should be
amended accordingly.

Response:

All phases of the project have been included in the transportation assessment for dangerous goods (EIS Appendix S -
Section 4.2.4). The risk register included construction and operation, with decommissioning now having been added to
the register (see Attachment 1 and also refer to the response to Comment 13).

The causes involving transportation of liquid chemicals or dangerous goods have been included in the Risk Register
(Appendix A to EIS Appendix S).

Observation 8 - EIS for the NGP: Appendix S, Section 4.3.2 (Page 46)

It is reported that 'consequence effect distances reach up to 50 m downwind of the release point which is
contained within the well-pad area of approximately one quarter of a hectare after partial rehabilitation.
Therefore, none of the wellhead scenarios analysed in this PHA has offsite impacts’.

One quarter of a hectare equates to 2,500 m? so the well-pad will have approximate dimensions of 50 m by
50 m. Therefore, even if the wells are located as far from the pad boundary as possible, i.e. the centre of the
well pad, then the distance from the well to the well pad boundary would be approximately 256 m. Some
incidents will therefore have an off-site impact (c.f. EIS Table 4-15 of Appendix S).

Furthermore, the photograph (Figure 1-3) shown in Section 1.5 of EIS Appendix S would appear to show
infrastructure that is relatively close to the fence line boundary.

The conclusion that 'none of the wellhead scenarios analysis in this PHA has offsite impacts' needs to be
reconsidered in the PHA.

Response:

Figure 1-3 in EIS Appendix S shows the fenced blue metal area of the well pad. Note that this is not the final
operational size of a well pad. It is simply the fencing around the well head infrastructure. The fenced operational pad,
and therefore, public exclusion zone, extends beyond this across the cleared area shown in Figure 1-3 in EIS
Appendix S.

As discussed in Section 4.3.2 of Appendix S, the operational well pads will be subject to partial rehabilitation,
however, it should be noted that the fencing around the outer perimeter of the one hectare well pad will remain in
place throughout the operational life of the well. Thus, there can be no public access to an area approximating 100 m
by 100 m that encloses the well head.

Therefore, there will be no ‘offsite impacts’ from the normal operating well head worst case consequence event.
Additionally based on the Field Development Protocol (EIS Appendix C), this will not reach any sensitive receivers,
and as noted in the response to Comment 3, there are no recorded public recreational facilities in the project area
other than Yarrie Lake that would see the public congregate to increase exposure risk.

This assessment is considered conservative as the modelling results represent unmitigated impacts of well pad
releases, and therefore, safeguards such as depressurisation and automated shutdown systems have not been
accounted for in consequence modelling.

Observation 9 EIS for the NGP: Appendix S, Section 4.3 .2 (Page 46)

It is reported that "No explosion overpressure analysis was performed at the wellheads as it is assumed the
area is open and there is insufficient confinement and congestion to result in an explosion.” A similar
assumption is reported for other gas release locations.

This assumption does not appear to have considered the presence of trees, which may potentially provide

sufficient obstacles for generation of a vapour cloud explosion. The PHA should clearly demonstrate that a
VCE is not credible based on the proposed clearance of vegetation around all of the potential sources of a

gas release. If a VCE is credible, then the risk associated with such events should be assessed against the
relevant risk criteria in HIPAP No. 4.



Response:

There is no fatality potential from vapour cloud explosions (VCEs) as a result of vegetation at the well pads as
discussed below.

The potential for VCEs has been examined to determine if this is a credible outcome from a release of gas at the
wellhead, which is located in the centre of the well pad. A calculation was performed using the Baker-Strehlow-Tang
(BST) method to estimate what the positive overpressure would be if there was a vapour cloud explosion occurring
from the wellhead. The calculation was conducted using very conservative assumptions including:

e A VCE occurring with partial blockage which prevents a flame front from expanding in one direction.

e Medium congestion (i.e. medium tree congestion) which means there is 10 per cent to 40 per cent obstacle
blockage ratio per plane or at least two to three layers of obstacles.

e The cleared, operational well pad area is 50 m x 50 m (0.25 hectare), within a larger 100 m x 100 m (one hectare)
rehabilitated, fenced well pad area.

e The closest trees are located 50 m from the wellhead (i.e. on the boundary of the fenced well pad area) and are
assumed to be 30 m tall. There are no tall trees located within 50 m from the wellhead.

e Vegetation within the fenced, partially rehabilitated well pad area between 25 m and 50 m from the wellhead
consists of low native grasses and shrubs (<2 m) and is not considered to provide sufficient congestion to enable
accumulation of methane gas in high enough concentrations that would lead to an explosion.

e The volume of gas accumulation to be modelied is based on a 50 m radius from the wellhead to a height of 30 m.

The results from this analysis identified that the calculated flame speed Mach number of 0.05 is below the threshold of
the lowest flame speed Mach number of 0.2 using the BST Positive Overpressure vs. Distance for Various Flame
Speeds table (CCPS 2010). This confirms that the overpressure at the well pad boundary will be below 7 kPa, which
is the overpressure representing a 10 per cent chance of injury and no chance of fatality (HIPAP 4).

The above is supported by experimental evidence that indicates that vapour clouds of methane can burn (at
atmospheric temperatures), but do not readily explode. Experimental attempts have been made to initiate explosions
involving methane clouds, however no explosion occurs (Lees 1996). Hence, a VCE at the well pad is not considered
a credible scenario.

There is limited ability for gas accumulation and confinement including within the vegetation surrounding the gathering
system and medium pressure pipeline, due to the pipework being underground. Therefore vapour cloud explosions
are not credible. Similarly, Bibblewindi and Leewood facilities have less vegetation in proximity to cause the degree of
congestion required for a VCE.

Observation 10 - EIS for the NGP: Appendix S, Section 4.3.6 (Pages 54-55)

The cumulative risk must be assessed against each relevant risk criterion (Refer to HIPAP No. 6, Section 7.1).
The findings presented in the PHA do not appear to be based on the cumulative risk.

For example, in Section 4.3.2 of the PHA, the risk associated with Bibblewindi is only assessed for the worst-
case scenario. The Bibblewindi site, as shown in Figure 1.4, has a six existing exploration and appraisal wells
(three located within the site boundary and three within approximately 300 m of the site). It is reported in
Table 1.1 that exploration and appraisal wells will be converted to production wells. The cumulative risk from
all sources has not been used to demonstrate that the offsite risk criteria have been satisfied.

Furthermore, an assessment of the individual risk of fatality and societal risk (both of which are currently
omitted from the PHA) must be based on the cumulative risk for all potential events (i.e. including all potential
outcomes - fire, explosion, bush fire, etc.).

Response:

HIPAP 4 criteria for cumulative risk for individual fatality and societal risk are met on the basis that:
1. There are limited individual fatality consequences that extend offsite.

2. There are limited individual fatality consequences that overlap from multiple facilities.
3. The estimated likelihood of fire / explosion from gas release is low.
4

The presence of members of the public gathering in areas offsite close by to the facilities who would be affected
by the fire / explosion is highly unlikely.

The PHA has addressed cumulative risk at each facility through the identification of all of the contributors to the risk
(including leaks, ruptures and catastrophic failures), and the consequences of each potentially hazardous event.




These risks have been considered in the risk assessment (Section 4.3.1). The Risk Register (Attachment 1 to this
memorandum) provides a qualitative assessment for each of the facilities within the project, taking into account the
cumulative risk of all hazardous events.

The cumulative risk at each facility has been rated either low or very low after inherent design standards and
operational procedures are implemented together with mitigation measures and management plans applied to further
reduce risks. This is based on the remote or unlikely occurrence of injury caused by the events.

Based on the analysis presented below, it can be demonstrated that the offsite cumulative risk criteria in HIPAP 4
have been satisfied.

Consequence modelling has been undertaken to determine the distances that gas release events could reach for all
contributors, and the likelihood (frequency) of these events has been semi-quantitatively estimated. The modelling
considered the contribution of leaks, ruptures and catastrophic failures in piping and equipment within the facilities and
applied the HIPAP 4 thresholds for radiation exposure and blast overpressure to determine the worst case
consequence effect distances.

Smaller releases, or multiple releases occurring concurrently within the facility, do not extend the consequence effect
distances further than the worst case scenarios modelled. The results are shown in Table 4 below, including the semi-
quantitative likelihood estimate for the worst case scenarios.

Individual fatality risk was considered as part of the modelling of gas release events (on the basis of 35 kW/m? heat
radiation levels). The modelling did not identify any event in any facility with the ability to create a fatality (or injury) risk
to a sensitive receiver.

Analysis of the scenarios where there is an individual fatality risk and societal risk to the public located offsite, posed
by multiple events within the project infrastructure or between facilities that are close together is provided in Table 4.

There are other potential contributors to the individual fatality risk and societal risk to the public offsite, such as a
bushfire caused by a fire started in the facilities or being struck by a missile released from an explosion within the
facilities, but these are considered to be very small additions to the cumulative risk due to the nature of the project
area.

Al facilities will be designed to meet all regulatory and standard requirements, including off-site risk criteria.

The bushfire risk was qualitatively assessed in Section 4.4 of EIS Appendix S, and has been rated as medium. This is
discussed further in the response to Comment 11.



BLB)LIO YSU
aAlle[NWND
¥ dVdIH

"BUS)UD
3SU 7 dVdIH 8U} mojeq s| s)es| woly
SJUBAB 81l S|[aM ¢ pue |[am a|Buis oy
ajewisa pooyl|ayi| aAnejuenb-iwess
ay) ‘Aiepunoq ay} apisjno pusixe
Kew sjoaye ybnoyyy “Arepunoq

ped jjlam ay) apisino puaxs Aew
sjoaye aly ysey pue aiy jaf yjoq ‘ped
[Iom ajbuis e uo paoed ale ¢ 0} dn

aIaym sjjam jo Juswaoe|d sy} 0} anQg
SeA ‘liom ajBuis e ypm sped jjom

8y} buipunouns ysu Ayjeje} spsyo
aAlleINWIND MO € S| a1ay} ‘lequajod
Ajjeje; a)ispo yum oueusds suo

Ajuo s1 a1ay} sy Aiepunoq ped jjom
8y} puoAsq aouejsip HoyYs e spusixe
8Joy W Q| & woyj aly ysey e

Ajuo ‘ped jjom sy} uo jjam ajbuls e Jo4
"9|qIpaJd S| Ysu 8)isyo ue 0}

Buipes) sjuans ajdiinw Jo [enpiAIpy|

Jlow

Ss1 Ajjeie) 8)iso aAneINWNY

‘ped
|loM B uo s||am ¢
0} dn wouy syea

‘(|essan Jo Buidid)
[I9M BUO woly
syes| s|dyinyy

SOLIBUBJS JUBAD
a|diinw |enusiod

'e'd G0-39'L

ed /0-3€°)
S|lem ¢

'e'd g0-3Z¥
‘l1om ajbuig

Z9lew}sa
pooyiax|
aAlejuenb
lweg

"uopiubl jo Ajjigeqoid sy pue ases|al jo Aousnbauy sy Bujuiquos Aq pajejnojes sjewnse aApeyuenb jweg ,
uoisojdxa Jo [[eqauy e Jayye Ul }Nsal ueo ainjdn. v "uoub] peAejep e wouy a1y ysey e Jo uoniubi SjeipaLuLu} Ue woyy auy Jof B JoYYL Ul Jnsal ued sjoy v ,

‘Alepunoq

ped |jom 8y} uiyym
ulewal sj09y9
aouanbasuod
Ayjeyey

llegaly jje — oN

Aaepunoq ped
lIom 8y} pasoxa
Aew auy ysey

pue aui jof ‘sjjom
ay} jo Juswaoe|d
ay} uo Buipuadap
- S9A S||om ¢ 0}
dn ypm sped o
‘Aepunoq ped |jom
9y} paadxa s)oae
@ouanbasuod

aly ysey

— S9, :ped jjlam

e uo ||lom 9|bulg

su Ayjeye) sysyo

W g :zW/M ge

W G ey ysel4
W 8y ,W/MY GE

Asu Ayjerey
[ENPIAIPUL UB 1O}
S9OUB]SIP 108448

aouanbasuo)

[9SS9A B Jo ainjie}
olydossejed
€ woy |jegali

‘aly
ysey e 1o auy 3ol
e Jayye o) buipes|
(aunssaid ui

Inys) Bedy 0ovL
je sjoy ww o0}

,OLIBUSOS
aouanbasuod
9SEed JSIOM

‘(4ojesedss -69) sjosson
10 sauinjiey olydosseled
pue sainssaid
ul Jnys pue [euonelado
je adid punoib

aAoge ww Q0| o ainydny L
0} ybnouy} syes| ww Q|
|lews apnjoul sjjam ayj je
4N220 pInoa jey} paypuspl
SJUBAS [enpIAIpU|

:S|[8M uonONpoIg

SOLIBUDOS
aSea|al [BnpIAIPU|

SOLIBUDG YSIY dAlRINWNY  d|qe



eLIBID YSU
aAne|NWNO
¥ dVdIH

‘pumalqqig

UIY}IM SJUSAS JUSWUIEJUOD

10 ss0| wouy Ayjioey ay) buipunouns
ysu Ajijeje} 8)ISHO dAllR[NWND OU

S| 819y} 810j918Y} pue ‘OIS0 PusIXd
asay} Jo auou ‘Bunis Ayjioe} pasodoid
8y} uo paseq ‘Janamoy ‘leguajod
Ajjele} aABY Y2Iym JO SWOS ‘sases|al
[enplAIpUl JO Jaquinu e aJe a1ay |

SBA

*3|qIPa.0 JOU S| YSU SHSHO Ue 0}
Buipes)| sjuaAs ajdiynw 10 [enplApu|

"BUSIO YSU
¥ dVdIH @Y} Mojaq si sainjdnu wouy
sjuane ally Jo Aouanbauy aaneljuenb

1SS SAlR|NWND 8y} ‘sainjdnu
aulladid woyy ysu Ajeje} aysyo

Joy [enusjod e si a1ay) ybnouyy
"goue)sIp Aem jo Jybu sy} uiyIm
ulewsal syes) Jojlews ‘uonesado
10 uopelnp a8y} Joj pasodoud

Rem jo WBu anaw aAy ay) puokaq
ysu Ajjeje; syisyo Joj jepusiod

8y} sey waysAs Buusyjed ay) wouy
oueuads ainydnu adid a10q ||} YL
"9|qIpaJo Jou S| Hsu

alisyo ue o) Buipes| syuans sidinpy

SOA

"8|qIpald SISk
a)isyo ue 0} Buipes| SjuaAs [enpiAlpU|

Jew

s Ajjele) a)isyo aAle|nwng

‘S|essaA
pue Buidid

10 saunydnu / woy
syea

'SUoRO9s

adid sdnjnw

10 sainydnu / wouy
syea

oueuads

ased }SI0M 8y}
sujewsal ainydns
e alojaiay)

‘aw) swes

8y} Je eale swes
ay} ur wayshs
Buusyyeb ay) ul
1n2920 0} ainydnu
pue )es| e

10 syeg| g|dyjnw
10} 9|qIpa8IO
palapIsuod
jousiy

— paypuspl SUON

SOIBUSJS JUBAS
oidninul [egusiod

"e'd g0-39°'L

"e'd go-3C¥

ed 20-30°€

Asepunoq
8Jis 8y} uiyIm
ulewsal s}oayd
@ouanbasuoo

Ayezey jle — oN

Aepunoq
8Jis 3y} ulyiim
ulewsal s)o9ye
aousnbasuod

Ayeyey |le — oN

Aem

40 3ybu sy} puokeq
puajxe a1y ysey
pue a1y jol ya4
auljedid — soA

Z91ewWNss
pooyia)l|
aAneynuenb
Iwes

ysu Ajjele) slsto

w6l ‘edq G¢
W ) WM SE

w |9 e yseld
W G W/ GE

w 6/ 1y yseld
W /G :ZW/MX GE

su Ayijeres
|enpIAIpul Ue 1o}
S9OUBJSIP J08)40
aouanbasuo)

‘uoiso|dxa

Jo |leqaild

e Jayye o} Buipes)
|[9SSOA € Jo ainjie}
olydosselen

"ally
ysey Jo ay 19(

e Jayye 0} buipes)
Bed 000°2

je sjoy ww 00k

‘aly ysey e
10 a1y 19l e sayye

0} Buipes| sujjedid

8y} Jo anued

ay} e (4gd)
ainydnu a1oq |In4

,0lIBUS0S
2ouanbasuod
9SBD 1SION

‘S|esson
10 sain|ie} olydouisejed
pue adid ww Q1

10 ainjdni 0} ybnouy}
S)es| ww O} jlews
apnjoul lpumsiqqlg 1e
1N220 PINO9 Jey} pauiusapl
SJUSAS [BNPIAIPU|

:Aypoey pume|qaig

-auljadid ww 002

40 ainydru 0} ybnouy}
auljadid ay} wouj sye9|
ww Q} ||ews sapnjoul
wa)sAs Buusyjeb sy} woly
IN220 p|No9 Jey} payipuapl
SJUBAS [enpIAIpU|

:weyshs Buusyien

SOlIBUSOS
ases|al [enpIAIpU|




BLBLIO YSL
aAlle|NWND
¥ dVdIH

"BUB)UO

3SU ¥ dVdIH 8y} mojaq si sainjie}
[essan olydosiseles Jo sainydni adid
wouy Ysu Ajijere; a)isyo sAnenwng
ay) ‘lenusjod Ayjeje; aysyo aney

UED Jey} oueuSdS duo AJUo S| a1ay) Sy
'seb uoissaldwod

Jsod ay} jo ainydnu adid ww oGz

e si saouanbasuod Ajjeje;} sysyo

4oy [epuajod sy} yum oueusds Ajuo ay)
‘uope)s Jemod ay} Buipnjoul ‘poomas-]
je payijuspl sesesjas [enpiAlpul 8y} JO

SOA

'9]qIpalo Jou si ysu

a)isyo ue o) Buipes| syuans sjdniniy
"9[qIpaId S| Ysu

8)is}jo ue 0} Buipes| sjusAs [enpiaIpu|

"BLISJUD HsU
¥ dVdIH 8yl mojaq si sainjdni wouy
SjuaAe aly Jo Aouanbaiy aAneuenb

1Was aAle|NWND ay) ‘sainjdny
suljadid woy ysu Ayjele; sysyo

Jo} [epusyod e si a1ay) ybnoyyy
"soue)sip Aem 4o Jybu syj ulym
ulewsal syes) Jgjjews "uonesado

40 uoneinp ay) Joj pasodoid

Aem Jo 1ybu w og ay) puokaq su
Ayeye; aysyo oy |enusiod ay) sey
auljadid aunssaid wnipaw sy} wouy
oueusds ainydnu adid a10q ||ny 8y,

SOA

'9|qIpaJd jou si ysu
a)isyo ue o) Buipes) syuane eidniniy

"3|qIpalo sI ysu
a)isyo ue o} buipes| sjuaAs [enpiAlpy|

Zew

ysu Ayjele) a)sHo aAneInWNg

‘S|9ssaA
pue buidid

10 saunydnu / woy
syeo

'suonoas

adid sjdpinw

1o saunydru / woyy
syean

oueuads

9sed }SIOM By}
sulewsa. ainydnu
e al0ja19y)

‘aw) swes ay)
Je eale swes ay}
ui suljedid ayy ui
1n220 0} ainydny
pue jes| e

1o sye9)| a|dpjnw
10} 9|qIpaIo
palapisuod
jousiy

— payijuspl sUoN

SOLBUSIS JuUBAD
a|dinw |enusjod

Arepunoq
aJis ay) ulypm
ulewsal sjoaye
aouanbasuoo

Ayjere; jle — oN

'e'd G0-39°})

Aepunoq
a)is ay) puokaq
pua)xe aiy ysey

pue aiy 18l ¥g 4
auljedid — se A

'e'd £0-39°€

Aiepunoq
ajis ay} ulypm
ulewsal s}oays
9ousnbasuoo

Ayjeyey je - oN

'e'd 20-30°¢

Aem

J0 Jybu puoheq
pus)xa a1y ysey
pue aiy Jol ¥g4
auyadid — se A

'ed 20-30°¢

-olewnsa
pooyjjey|
aAneuenb
lweg

Nsu Ajjere) alsyO

W 6¢ ‘edX G
W 9g *zW/MH GE

W gze a1y yseld

wegl
ZW/M SE

W gg :auy yse|4
W GG W/ GE

w 19| a1y yse|4
w Bel
WM GE

sl Ayjeey
[enpIAIpUL UB JO}
S90UB)SIP 10944
aouanbasuon

‘uoisojdxa

10 jlegany

e Jay)ie o0} Buipes)
[9SSaA B JO ainjie}
olydonseye)

‘ally

ysey Jo axy 10f

e Jay)is 0} buipes)
Bedy 005‘9

je sjoy ww oGg

"aul
yseyp Jo auy jof
e Jayye o} Buipes|

Bedy 000‘z
je sjoy ww Q|

‘aly ysey e
Jo auy 39l e Joyyie

0} Buipes| suijedid

ay} Jo (yg4)
ainydnu al1oq |in4

,OlIBUSIS
aouanbasuoo
9SeD 1SIONN

Bedy 0059 Jo ainssaid
uoissaidwod jsod ay) pue
B6ed 000 Jo ainssaid
18]ul 8y} JOJ S|9SSOA

10 saunjiey oydouysejed
pue adid ww oGz jo
ainjdnu 0} ybnouy) syes)
ww Q| jfews apnjoul
poomaaT Je Jnd2o pjnod
ey} psyyuspi sjueny
:Ayjioey poomes

‘adid ww 98

Jo aimdru o} ybnoiy)
syes| ww Q| |jews
sapn|oul autjadid ay} woly
4n220 pjnod Jey} payiuapi
SJUBAS [enpIAIpU|
:aunadid

ainssaid wnipspy

SOLIBUBDS
asea|al [enpIAIpU|




B119)1I0 YSU
aAlE|NWND
¥ dVdIH

"BUBILIO YSU
¥ dVdIH 2yl mojaq st sasnjdnu wouy
sjuane aiy Jo Aousnbaly aaneyuenb

W8S SAle|NWND 8y} ‘sainjdny
suijadid pue 6uidid wouy Ysu Ajjele)
ay1syo Joj |enuajod e si a18y) ybnoyly

"JusAe wasAs Buusyeb e ypm

JUSPISUIOD IND0 [[IM SIU} Jey} Ajaxiun
Aybiy s1 1 pue ainssaid ul Jnys je

8 }sSnwW } ||om 8y} Je 220 0] Sjoaye
9IS} JO} ‘JOABMOH "SU SAleINWND
18ybiy e aAlb 0} depono ued

Ayjeje} Buisned sjusas sjdiyinw alsym
wa)sAs Buusyyeb seb ay) 0} s}o8UU0D
Jlom yoes aiaym uolbal e si aisy|

S8A

"9|qIpaI9 S} YSU
aysyo ue o) Buipes| syuans adiyiniy

"BLISJIO YSU
¥ dVdIH 8y} Mojaq Sulewal pue moj si
ajewnsa pooylayl| aAemuenb-lwas
sy} ‘Auepunoq a8y} apisino pusjxs Aew
[lom e woly s}oaya aiiy ysey ybnoyyy
*8)ISU0 Jn290 Ajuo |[amjojid e pue
IpUIMB|qqig Wy} S}oaye aduanbasuod
o depano ay) ‘9)Isuo ujewal sjoad
@ouanbasu09 1puIMa|qqig |[e eouls

SOA

‘ainssaid

utnys je j|am e je sjoy ww 00}

e wouy a1y ysey e s| Arepunoq

a)Is 8y} puoAaq pusixa jey) s|jom

8y} wod Jo ‘Ipuma|qgig e Jnd20 pjnod
1ey) JusAs aseajal [enplAipul Ajuo ay |

Jw

ssu Ajjeje) a)isyo aAle|nwng

wa)sAs Buusyyeb

8y} 0} S}o8UU0D

[lIom 8y} a1eym
wa)sAs Buusyyeb
ay}) wouy

ainydnu Jo yes)

€ Y}IM JuspIouiod
|lom © Je S|9SSoA
Jo Buidid woyy
sainydnu 10 syes]

Iemyojd e
1e ainydnu Jo yes|
B U}IM JuspIoulod

‘Ipumejqqig

e S|assaA

10 Buidid wouy
salinydni 10 syee

SOLIBUBIS JUBAD
a|dynw [enualod

ed L0-3v°€

'e'd 80-3¥'8

llem 8y} je
(einssaud ui Jnys)
Bed 00t'L ¥e 8oy
ww Q0| e woy
el yseyj} e pue
‘weysAs Buuayjeb
ay} Jo aunydnu

wouy a1y ysey

10 a1y 19f — SO A

ainssaid

ul Inys Je Auepunoq
ped jjom 8y}
puoAsq spusixa
[Iom 8y} woy

sally ysey — SOA

Z9)ewnss
pooyiax]|
aAneyuenb
Iwes

ysu Ajijele} 8)syO

z
pue | Q| 0} JojoY

€
pue | Q| 0} 190

ysu Ayjeye}
|enpiAIpul Uue 1oj
S9oUBISIp 108148
aouanbasuo)

¢ pue | 0| 0} 8oy

€ pue | ai 0} J8jey

,OLIBUS2S
aouanbasuod
9SEd JSIOMN

wa)sAs Buusyyeb seb
8y} pue s|jam uononpold

(z @inbi4 0} 19401)

3 Buipunouns sjjam jojid 9
8y} pue uoissaidwod

seb ipuimaiqaig

SOLIBUSDS
asea|al [enplAIpU|




BLB)LIO YSU
aAle|nWwNg
¥ dVdIH

"BUSJUD YSU ¢ dVdIH 8y} mojaq s!
sainjdnu woly sjuane aiy jo Aousnbaly
aAnemuenb jwes aApejnWIND

8y} ‘saunydnu auijadid woly ysu Ayjeje;
8Jisyo Joj |enuajod e si assyy ybnoyyy
"8)IS}O pualxs wa)sAs Buusyyeb

8y} Jo sainydnu Ajuo ‘jepuajod

Ayjeyey aney op jeyy asoy; JO

"SU SAEINWND

Jaybiy e aAIb 0} depeno o} sjusne

Jo} [egusiod s| 818y} ‘Ipumelqqig
siejue wejshs Buuayyed ay) aseypn

SO\

"9|qIpald S| Ysu
a)iso ue o} Buipes| sjues sidnjnpy

"BUSIUD SU { dVdIH du} mojaq s!
sainjdni wouy syusAs auy jo Aouanbaly
aAljeuenb 1wss aAenwIND sy
‘sainjdru aujjadid pue buidid wouy jsu
Ajee} spsyo Joj [egusiod e s) aiay)
ybnouyyy "ausyo pusixe ainssaid
ulnys je sjjem ey} Jo sejoy ww Q0L
pue aujjadid ainssaid wnipsw ay)

10 saumdru Ajuo ‘jegusjod Ayele; eaey
op Jey) ‘asoy} JO S SAREINWND
Jaybiy e anIb 0} depono ueo Ayerey
Buisnes syuens eidynpy “euledid
ainssaid wnipsw a8y} o} Aywixoud

Ul Sjjam ale 818y} Seale awos u|

SOA

"9|qIpaId S| ySU
a)Is}jo ue 0} Buipes) sjueas sidpinpy

PRI

3s1 Ajjeiey a)isyo aAnenwNgY

ipumalqqig
Buusjus swaisAs
Buusyyeb
a|dninw wouy
saunjydnu 10 yea
waj)sAs Buuayjeb
3y} woy

ain)dni Jo yes|

€ pue puimsjqqig
Je s|assoA

Jo Buidid woy
sainydni 1o syean

auljedid

ainssaid wnipaw
8y} wouy ainydni
J0 )es| e pue
||oM B Je s|assan
Jo Buidid woy
sainjdni Jo syea

SOIIBUBIS JUBAD
a|dinw [enusiod

wajsAs Buusyiedb
ay} Jo ainydnu

ed0-3ve woy a1y ysey
pue aiy Jof — s

ainssaud ul Inys

Je sj|am woJy a1y

sey pue sulpdid

‘ed L0-3p°¢ = <5

ainssaid wnipaw
ay} Jo ainydns
wouy a1y 3ol — sa A

ZOlewnsa
pooylaN|
aAleluenb
lwss

%su Ajjeley aysyo

€
pue g Qi 0} I8jey

4
pue | Q| 0} 1oy

su Ayljerey
[ENPIAIpUI UB 10}
S9oue)sIp 1088
9ouanbasuon

€ pue g Qi 0} 18jey

wa)sAs Buusyyeb
seb ay} pue Ipumsiqqig

suljedid ainssaid wnipaw
8y} pue s|jam uoionpold

¥ pue | Q| 0} 18j8y

,OlBUSIS
aouanbasuod
9SEeD 1SIOAN

SOLBUBDS
asea|al [enplAIpu|




BUB)O %SU
aAle|NWND
¥ dVdIH

"B YSU
¥ dVdIH @Y} mojeq si sainydnu wouy
SjuaA8 aly Jo Aouanbayy aajeluenb

ILas aAle|nWND 8y} ‘seinjdnl

auledid woyy ysu Aljeye; a)syo Joj
[enusjod e s a1ay) ybnouyyy ‘aNsyo
pusixa auljedid ainssaid wnipsw ay)
Jo saunydni Ajuo ‘jeguajod Ajjele) aney
op Jey} ‘esoy} JO NSU aAReINwNd
J8ybiy e aAIb 0} depsno ues

Aujere; Buisnes sjuaas sidninw ‘Ajj1oe}
Ipuimalqalg 8y} syixe auljadid aunssaid
wnipaw ay} alaym ease ayj uj

‘Aupoed

Ipume|qqlg 8y} seAes) auljadid ay}
ajeym Alepunoq ay} Je 9|qIpaid sI jsu
alisyo ue o} Buipes| spuans a|dinjny

SOA

Zw

s AJijele) a)isHo aAleInWwND

pumalqqid
SaAB9| )| a1aym
auljedid ainssaud
wnipaw sy} WwoJj
ainydni 10 Jes|

€ pue |puimalqqlg
1e S|9SSoA

Jo Buidid woy
sainydni 10 syeo

SOlIBUBIS JUBAS
a|dijinw [eualod

'ed 20-3p'€

,olewnsa

pooyisxi|
aAneluenb
Iwes

Ao sujjedid
ainssaid wnipaw
8y} wouy a1y ysey

10 auy 1ol — soA

ysu Aujele alsyoO

14
pue ¢ Q| 0} 1940

ysu Ajjeres
|enplAlpul Ue 10}
S8oue)SIp 1080
aouanbasuo)

i s at e OBk CuliRETimpely
pmeal s ay} pue Ipumaiqqig oL

,OleUsos
2ouanbasuod
9SED 1SIOM

SOLIBUSOS
ases|al [enpiAIpu|




SOA

SOA

Zaw
BLIB}IIO Y%SL
aAle|nWNo

¥ dVdIH

su
Kjjejej aysyo aAge|nWNd ou si a1ay)
aJojalay) ‘aoue)sip Jey} pusixa Sjoays
8ouanbasuod oN "pede w oG/ ises)
Je paoejd aq 0} aJe sjjam uoionpoid
ay} pue pede w Gz a.e S|jom 10jid
"9|qIpaJo Jou si s

a)isyo ue o} Buipes| sjusne adninyy

"BLSJUD YSU
¥ dVdIH 8y} mojaq si saunjdni wouy
Sjuans aiy jo Aouanbaly saeuenb

1Wes aAleInwnD ay) ‘sainydni
suljadid pue Huidid woyy jsu Ayjejey
8IS0 Joj jenuajod e si a1ay) ybnoyyy
‘(AloAnoadsal asesjal Jo juiod sy}
WOy W €8 pue W GE|) d)ISYo pusixe
Buidid seb passaidwos Bedy 00s‘9
ay} Jo sainydnu pue sujjadid ainssaid
wnipsw 8y} jo sainydns Ajuo ‘jeguajod
Ayjeye; eney op jeyy esoy} JO
‘Aepunoq

8)IS 8y} UIYNM ulewal asay} Jo
Auofew ay} Jaremoy “¥su aAReNWND
J9ybiy e aAIb 0} depsao ued

Ayjeje) Buisneo syuane ajdninw ‘Ayjioey

poomaa] ay) siv)ud auljadid ainssaid

wnipaw 8y} a19ym eale sy} u|
‘Ao

poomas] ayj s19jus auiljedid ay}
aJaym Auepunoq sy} Je a|qipaio si Hsu
a)is}jo ue o) Buipes) sjuans ajdyinp

Ssu Ajeiey 8)isyo aAneINWND

STEL
a|dijinw wou
sainydni 1o syea

poomaan
ST ERTETCENNY
auljedid ainssaud
wnipsw a8y} wouy
ainydru 10 yes|

B pue poomaaT
Je s|essaA

J0o Buidid wouy
sainydnu 1o syee

ua9s JudAd
a|diyinw |enuajod

Aepunoq ped [jam
Ay} UIyIMm urewsal
sjoaye aly Jor
‘Alepunoq ped jjem
2y} paaoxe sjoaye
9ouanbasuoo

aly ysey — SoA

'e'd 80-32¥

poomaa
Je adid Bed 005‘9
wiw 0Gg o ainydny
woy aly ysey pue
aiy Jol pue sujjadid
ainssaid wnipaw
ay} Jo ainydnu

woJj aly ysey

10 a1y 18l —sap

'e'd 20-39'9

~OJeWI}Sa
pooyiad|
aAleyuenb
lwasg

sl Ajijere} 8)syO

I QI 0} 18)8Y

S
pue 7 g| 0} 189y

%su Ayjeyey
[enpIAIpUL UB 1O}
S90UBISIp 1080

aouanbasuo)

} di 0} J8jay

G pue y Q| 0} Jejoy

,OlIBUS2S
aouanbasuod
9SED 1SIOAN

sped |jlam adniniy

auyjedid ainssaud

Wwnipaw 8y} pue poomea

SOLBUBOS
asea|al [enpIAIpUY|

cl

bl




Observation 11 - EIS for the NGP: Appendix S, Section 4.4.2 (Pages 55-61)

Whilst there are no risk criteria in HIPAP No. 4 specifically relating to protection of the environment from bush
fires, the Department's criteria for the protection of the biophysical environment are as follows (HIPAP No.4,
Section 2.4):

¢ Industrial developments should not be sited in proximity to sensitive natural environmental areas where
the effects (consequences) of the more likely accidental emissions may threaten the long-term viability of
the ecosystem or any species within it.

¢ Industrial developments should not be sited in proximity to sensitive natural environmental areas where
the likelihood (probability) of impacts that may threaten the long-term viability of the ecosystem or any
species within it is not substantially lower than the background level of threat to the ecosystem.

It is also reported in Section 2 of HIPAP No. 4 that: "Risk criteria are set with the understanding that no aspect
of living can be risk free but that any imposed risk should be very small in the context of the generally
accepted background risk".

The PHA has not demonstrated that the cumulative risk of initiating a bush fire from the proposed 850+ wells
and associated gas gathering and processing facilities is low relative to the background risk and compliant
with the Department's criteria for the protection of the biophysical environment.

Response:

The location of the project area is based on the location of the gas resource. In 2005 the NSW Government dedicated
parts of the Pilliga as State forest and set those areas aside for the purpose of ‘forestry, recreation and mineral
extraction, with a strategic aim to ‘provide for exploration, mining, petroleum production and extractive industry’ under
the NSW Brigalow and Nandewar Community Conservation Area Act 2005. The parts of the project area on state land
are located within this section of the Pilliga.

The EIS contains an extensive and detailed assessment of the impacts of the project on the natural environment. The
ecology of the Pilliga has been fragmented and otherwise impacted by commercial timber harvesting and other human
activities over the last century through:

e the establishment of more than 5,000 kilometres of roads, tracks and trails;
¢ the introduction of pest species; and

o the occurrence of wildfire.

Further detail can be found in the respective chapters of the EIS.

The bushfire risk assessment in Section 4.4 of EIS Appendix S addresses bushfire risk, bushfire context in relation to
the project, and the risk activity analysis and mitigation of bushfires. The bushfire risk factors are summarised in
Section 5.3 of EIS Appendix S. High intensity destructive bushfires have been experienced in the region at a
frequency of about one in ten years; in the absence of the project. It is also noted that there have been oil and gas
activities in the area since the 1960s, with no evidence of bushfire as a result of these activities.

Section 4.4.1 of Appendix S states that high intensity bushfires have occurred within the forested parts of the project
area on approximately a decadal basis. High intensity destructive fires have occurred in 1951/ 2, 1957 / 8, 1974,
1978, 1982/ 3, 1997 (NPWS 2001) and 2006 (OEH 2012). Some of these fires burnt across large areas at high
intensity and very quickly (NPWS 2001, OEH 2012).

For example, the 1997 fire burnt nearly 100,000 hectares of the 140,000 hectares burnt over a short period

(NPWS 2001, OEH 2012).The 2006 fires burnt more than 74,000 hectares (740 km?2) in a single day (OEH 2012).
Other very destructive fires have occurred within the region, but outside of what would be the project area. Such fires
include the 2013 Wambelong fire near Coonabarabran, which resulted in large scale property losses (NSWRFS 2013,
NSW Coroner 2015).

An estimate of the likelihood of a bushfire being started by the project may be based on the likelihood of a gas release
being ignited and then escalating to a bushfire. The cumulative frequency of loss of containment events identified in
the Hazard and Risk report (taking into account all project infrastructure including up to 850 new wells, buried
pipelines and compression facilities), a fire event may occur in the order of once every 70 years. This is the potential
frequency of a loss of containment event creating a fire of any size, including those that are limited to a very small
effect distance and those that are contained within the site. For these fire events to escalate to a bushfire, the fire
must be large enough and the conditions conducive for it to extend offsite to a vegetated area and not be extinguished
in a suitable time. Therefore, the likelihood of the project leading to a bushfire is considered to be substantially less



than once in 70 years, which is considerably less than the frequency of historical fire events in the area, and is
therefore small in the context of the generally accepted background risk.

The range of mitigation measures proposed by the proponent would reduce the likelihood of the bushfire arising from
project related activities (including the operation of 850+ wells and associated gas gathering and processing facilities)
to being within the lowest “remote” likelihood class. Based on this assessment, the cumulative bushfire risk from
project related activities would still be low in the context of the generally. accepted background risk from bushfires,
started from a wide variety of different sources.

Observation 12 - EIS for the NGP: Appendix S, Section 5 (Pages 61-64).

It is reported in Section 3 of HIPAP No. 6 that: "Even where the facility complies with numerical risk criteria,
recommendations for reducing the likelihood and consequences of hazardous events on people, property
and the biophysical environment should be made where technically feasible solutions will not adversely
affect the economic viability of the project."” Such recommendations have not been included in the PHA.

Furthermore, it is a requirement of the SEARs that "appropriate setbacks and / or asset protection zones for
well heads, gas processing facilities and other infrastructure to manage risks" be established.

These are not clearly defined in the PHA (Noting that this will require additional assessment to ensure all
relevant operations, facilities and risk criteria have been considered in the PHA - See other observations in
this CRS).

Response: .

The planned controls to be implemented have been identified throughout EIS Appendix S and discussed in the
response to Comment 4, above.

Although the HIPAP 4 criteria is met based on the planned controls that have been identified, additional details of
recommended controls to be implemented to reduce the risks to as low as reasonably practicable (ALARP) include:

o Installation of automatic emergency shut down (ESD) on fire detection, low pressure detection and allow for
manual operation. :

e Provide a separate ESD system from the process logic control system to ensure shutdown capability in loss of
power event.

e Provide emergency isolation valves on the Bibblewindi plant inlet to isolate the gathering network from the plant.

e Provide pressure safety valves (PSVs) on all vessels to blow down through the flare to prevent over-
pressurisation. _

e Provide backflow prevention where appropriate in gathering network and facility design to isolate events and
minimise loss of containment.

o Removal of ignition sources so far as is reasonably practicable.
Provide telemetry to allow ongoing monitoring of process parameters and ability to remotely shut in and adjust
facilities.

e Develop a proactive programmed maintenance and monitoring, critical function testing and integrity management
program including identification of critical process plant and equipment availability.

Final siting including consideration of required setbacks for facilities would be established during design. All facilities
will be subject to HAZOP, undertaken during the front end and detailed design phases of the project with
consideration of relevant guidelines and Codes of Practice.

The EIS hazard and risk assessment is an early study in the risk management process for the project, conducted in
the concept stage to help determine whether the project and its activities can be safely located.

The proponent’s risk management procedure ensures the effective and continued management of risks throughout the
lifecycle of the Project. The procedure outlines how hazards are identified and managed to A(ALARP. In addition, as
the project progresses through the various design phases, the requirements outlined in the Work Health and Safety
(Mines and Petroleum Sites) Act 2013 and the Work Health and Safety (Mines and Petroleum Sites) Regulation 2014
will be met. This includes, but is not limited to:

e The establishment and implementation of a safety management system that includes performance standards,
control measures, reviews and audits;

e The identification and risk assessment of all principal hazards using a comprehensive and systematic
investigation and analysis; and

o The preparation of a Principal Hazard Management Plan for each principal hazard identified and Principal Control
Plans.



Observation 13 - EIS for the NGP: Appendix S, Appendix A

The PHA refers to hazards and risks associated with the construction and operation phases of the project.
The potential hazards and risks associated with other phases of the proposed development (e.g. drilling,
wellhead intervention / workover, well and gathering line decommissioning and abandonment) do not appear
to have been addressed in the PHA.

All phases of the proposed development should be considered in the PHA.
Response:

Activities associated with all phases of the project have been considered in the assessment. The risk register was
developed through workshops with engineers, field operators and relevant professionals and presents the most
significant risks for the project with the most likely causes provided. Not every activity undertaken as part of the project
is listed in the register.

Additional text has been added to the ‘Project Phase’ column of the Risk Register (Attachment 1) to clarify this.
The risk register now refers to the following project phases:

e Construction (including drilling and wellhead installation);
e Operations (including well workover and maintenance); and
e Decommissioning (including rehabilitation).

Observation 14 - EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards and risks from blowouts during the drilling phase.

Response 14

Blowout loss of containment hazards during drilling have already been included in the Risk Register (Attachment 1 to
this memorandum), ID 4 via identification of the cause of blowout, for example overpressure or equipment failure.

Observation 15 - EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards and risks from other activities in the state forests (e.g.
external threats such as logging, controlled back burning, other infrastructure, recreational activities (use of
4WDs, etc.). These should be included PHA (As per Section 4.1 of HIPAP No. 6).

Response:

Specific external threat causes (and controls) have been included in the Risk Register (Attachment 1 to this
memorandum).

The presence of other users of the State forest (e.g. for logging or recreational activities) is not a cause of a release of
gas. It is the activities associated with damage to the facilities such as through third party interference that is the
cause. The causes of damage such as third party excavation and impact from mobile equipment have already been
included as causes. The controls such as fencing and buried pipeline depth of cover are also included.

Observation 16 - EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards and risks from 'malicious acts'. These should be
included in the PHA (As per Section 4.1 of HIPAP No. 6).

Response:

Further to the response above, specific causes such as third party excavation or uncontrolled excavation are already
included in the Risk Register (Attachment 1 to this memorandum). These are the actual causes of the risk regardless
of intent. -

Observation 17 - EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards and risks due to the presence of other infrastructure
within the pipeline corridor (i.e. It is understood that the new medium pressure gas pipeline (864 mm
diameter) will be in a corridor that already contains an existing 257 mm diameter gas pipeline flowing from
Bibblewindi to Wilga Park Power Station and will contain a new 132 kV power transmission cable). These
should be included in the PHA (as per Section 4.1 of HIPAP No.6).



Response:

The specific causes (and controls) listed in the Risk Register (Attachment 1 to this memorandum) refer to the means
of gas release from infrastructure within the pipeline corridor. The presence of other infrastructure within the pipeline
corridor is not a cause of a release of gas. It is the activities associated with constructing, operating and maintaining
them such as excavation (third party or uncontrolled) in the vicinity. This has been considered in the risk assessment.

Observation 18 - EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards and risks associated with the power generations plant
at Leewood. Other activities (e.g. pig launch and recovery) are also omitted. A more detailed and
comprehensive assessment should be included in the PHA for the equipment and operations at the Leewood
facility.

Response:

The specific causes (and controls) listed in the Risk Register (Attachment 1 to this memorandum) refer to the means
of gas release (i.e. leaks, ruptures and catastrophic failures), and apply for all types of equipment within the Leewood
facility (including the power generation plant), and all activities undertaken. In undertaking the assessment, all plant
and equipment and activities have been taken into account.

The use of pig launcher and receiver stations for pipeline cleaning, inspecting and maintenance is a method seen
worldwide and has been used for many years. Pig launching equipment is designed to include engineering safeguards
(for example double isolation, double block and bleed and mechanical interlocks) and is always used with standard
operating procedures. Small quantities of gas may be discharged as a result of launching and receiving the pig,
however the launching / receiving vessel is depressurised to a safe location prior to inserting / removing the pig. When
considering the operation of the gas processing facilities at Leewood, there are no additional significant risks
associated with pipeline pigging activities.



Attachment 2 — Response to Arriscar follow up questions

1 Arriscar Comment 1 - EIS for the NGP: Appendix S,
Executive Summary, Preliminary Risk Screening
(Page i)

It is a requirement of the Secretary’s environmental
assessment requirements (SEARs) to undertake "a
preliminary hazard analysis in accordance with
Hazardous Industry Planning Advisory Paper No. 6 -
Guidelines for Hazard Analysis (DPE 2011)". Therefore,
the screening approach from Applying SEPP 33 is not
relevant and a full preliminary hazard analysis (PHA)
must be undertaken in accordance with HIPAP No. 6.

Once a site has been identified as triggering a PHA, all
potentially hazardous materials need to be considered
irrespective of the quantity. As noted in Applying

SEPP 33 (DPE 2011 a) "It should be noted that the PHA
required by SEPP 33 should cover all materials that may
present a hazard and not just those where the quantities
are above the screening threshold." The PHA has
omitted some materials from the risk assessment on the
basis that they do not reach the threshold quantities.
This is incorrect and all potentially hazardous materials
must be included in the risk assessment (including
consideration of all potential hazards due to release,
fire, decomposition, inadvertent mixing, etc.).

2 EIS for the NGP: Appendix S, Table 1.1 (Pages 2-3)

It is reported in Table 1.1 that the gas field development
will include "conversion or upgrade of existing
exploration and appraisal wells to production in addition
to the 850 new wells".

The hazards and risks associated with the existing
wells, including their "conversion or upgrade" do not
appear to have been included in the PHA.

The materials identified in Appendix T3 of the
EIS (e.g. caustic soda, citric acid, sodium
hypochlorite, hydrochloric acid, etc.) do not
typically contribute to the risk of fatality, injury or
property damage off-site.

Conditionally
Closed

Whilst these may cause damage to the
biophysical environment, control measures are
readily available and addressed in relevant
standards (e.g. requirements for bunding).
Therefore, this observation is Conditionally
Closed.

Note: To conditionally close this observation, the
following consent conditions will be
recommended for inclusion in any development
approval:

The FHA is to include an assessment of the risks
for all materials that may present a hazard to
people, property or the biophysical environment
(e.g. bulk diesel storage) at all of the potentially
hazardous facilities (e.g. wells, gas gathering
lines, compression facilities, etc.) associated with
the development.

This observation has not been fully addressed.
For example:

Open

Whilst the hazard register has been amended to
show the applicable project phase for each risk
scenario, it is still not clear whether the hazards
and risks have been specifically considered for
these phases. It is noted that the list of scenarios
has not been changed.

Conversion of existing wells has not been clearly
addressed in the risk assessment. This may be
because multiple causes have been grouped
under each scenario.

The number of wells to be converted has not
been specified and there are no scenarios
specifically for conversion activities. Some
control measures are presented to reduce the
risk (from initial to residual) that are already
included for the initial risk assessment (e.g. for
Scenario 5, buried gas gathering lines and
community awareness are presented as controls

No further action required at this stage.

During the design phase of the project, a FHA will be completed as per the requirements
outlined in HIPAP 6 Hazard Analysis and any specific recommendations made by DP&E
in the project approval stage. As required under HIPAP 6, the FHA will incorporate an
updated hazard identification, consequence analysis, likelihood estimate and risk analysis
based on the more detailed information available at the later project phase. The
cumulative individual fatality, injury, societal and biophysical risk will be assessed against
the criteria outlined in HIPAP 4 Risk Criteria for Land use Safety Planning.

Note that chemicals will be stored and handled in accordance with relevant Australian
Standards, including AS 1940-2004 The storage and handling of flammable and
combustible liquids.

The existing exploration and appraisal wells that will be converted and operated as
production wells were included in the assessment, Table 2-1 of Chapter 2 in the EIS.

Existing exploration pilot wells will be converted to production wells and connected to
gathering facilities where warranted based on potential production volumes.
Approximately 35 existing pilot wells are currently operating in PEL 238 and PAL2. If all of
these were converted to production wells, this would increase the total number of
production wells by around 4% over the life of the project (should all 850 production wells
be drilled

To convert pilot wells to production, the wells would be connected to the gas and water
gathering network. Pumps and other surface infrastructure may be upgraded, but
changes would be minimal.

The activities undertaken as part of these minor works, and their potential for offsite risks,
are the same or similar to the works undertaken for the connection of new well
infrastructure, and are within the risk envelope assessed.

Consistent with new wells to be drilled, specific controls have been identified for well
conversions, such as:

e ignition source control
e automatic closure of failsafe valve on depressurisation
e Blow Out Preventer on wellhead



Attachment 2 — Response to Arriscar follow up questions

ID # Arriscar Observation from Peer Review 2017

Arriscar Observation 5 June 2018 Status

Response

3 EIS for the NGP: Appendix S, Section 1.4 (Page 6)

'Sensitive receptors' have been defined relative to the
Leewood and Bibblewindi facilities, but have not been
identified for the other facilities (e.g. wells, gas gathering
lines).

All relevant land uses should be identified and
considered to demonstrate compliance with all relevant
risk criteria in HIPAP No. 4. For example, the following
categories of use are included in Section 2.4.2.1 of
HIPAP No.4 for assessment of individual fatality risk:

e Hospitals, schools, child-care facilities, old age
housing;

° Residential, hotels, motels, tourist resorts;

e Commercial developments including retail centres,
offices and entertainment centres;

e  Sporting complexes and active open space; and
e Industrial uses.

4 EIS for the NGP: Appendix S, Section 2.1 (Page 14)

The PHA "has been undertaken without consideration of
standard design and operational systems" and a
preliminary configuration for the wells has not been
included in the PHA. Similarly, the configuration of the
existing exploration and appraisal wells has not been
presented in the PHA. Will these be reconfigured?

In Section 1 of HIPAP No.6, it is acknowledged that "A
PHA may be based on limited information since
complete data on the design and precise safeguards
may not be available at the initial stage. The PHA
should be as final and comprehensive as the available
information allows." The complete absence of well

to reduce the risk from Medium to Very Low;
however, these controls are already included In
the 'Inherent design standards and operational
practices applied' column).

The qualitative assessment and lack of specific
data provided by Santos do not enable a third
party to assess the acceptability of the hazards
and risks associated with the existing wells,
including their "conversion or upgrade”.

The locations of the 'sensitive receptors' have Closed

been provided. This observation Is Closed.

The supplementary information provided in Conditionally
response to this observation is adequate; Closed

however, it is still not clear why this information
was not presented in the EIS.

This observation is Conditionally Closed. Note:
To conditionally close this observation, the
following consent conditions will be
recommended for inclusion in any development
approval:

The FHA to include a Quantitative Risk
Assessment for all potentially hazardous facilities
(e.g. wells, gas gathering lines, compression
facilities etc) associated with the development.

e adesign that incorporates the maximum expected pressure in the well

e emergency shutdown and manual isolations

e carrying out operations and maintenance activities in accordance with Santos
operations and maintenance procedures

These controls are all applicable to the management of potential hazards arising from the
conversion or upgrade of pilot wells.

Well integrity assessments would also be conducted in accordance with the NSW Code of
Practice for Coal Seam Gas Well Integrity (DTIRIS 2012) prior to installing pumps and
connecting wells to the gathering network.

The EIS, including the risk register and subsequent response to Arriscar feedback,
demonstrates the hazards and risks of well conversion or upgrade can be appropriately
managed, with residual risk being rated as very low.

No further action required.

No further action required at this stage.

During the design phase of the project, a FHA will be completed as per the requirements
outlined in HIPAP 6 Hazard Analysis and any specific recommendations made by DP&E
in the project approval stage. As required under HIPAP 6, the FHA will incorporate an
updated hazard identification, consequence analysis, likelihood estimate and risk analysis
based on the more detailed information available at the later project phase. The individual
fatality, injury, societal and biophysical risk will be assessed against the criteria outlined in
HIPAP 4 Risk Criteria for Land use Safety Planning.

Similarly, as per the requirements outlined in HIPAP 6 Hazard Analysis, additional
assessments such as HAZOP and construction safety studies will be conducted in the
appropriate project phases with implementation of the safety management system,
emergency plans and audit protocols in the operational phase of the project. As identified
in Appendix S of the EIS, all facilities would be designed and operated under applicable



Attachment 2 — Response to Arriscar follow up questions

configuration information in the PHA is not consistent
with HIPAP No. 6, particularly when there are existing
exploration and appraisal wells and preliminary design
information might be based on wells that are already
being operated by Santos.

EIS for the NGP: Appendix S, Section 2.3.5 (Page 20)

The only risk criteria cited from HIPAP No. 4, and
subsequently considered in the PHA, are for injury from
heat radiation, explosion overpressure, and toxic
exposures.

The PHA must demonstrate compliance with all criteria
in HIPAP No. 4, including individual fatality risk (HIPAP
No. 4, Section 2.4.2.1), injury risk (HIPAP No. 4, Section
2.4.2.2), property damage and accident propagation
(HIPAP No.4, Section 2.4.2.3) and societal risk (HIPAP
No.4, Section 2.4 .3). It should also consider the
qualitative risk criteria (HIPAP No. 4, Section 2.2) and
the risk to the biophysical environment from accidental
emissions (HIPAP No. 4, Section 2.4.4).

Furthermore, it is reported in Section 2.4.2. 1(d) of
HIPAP No. 4 that the 'Individual fatality risk levels for
industrial sites at levels of 50 in a million per year (50 x
106 per year) should, as a target, be contained within
the boundaries of the site where applicable'. This has
not been demonstrated in the PHA.

A HAZOP study to be undertaken for all
potentially hazardous facilities (e.g. wells, gas
gathering lines, compression facilities etc)
associated with the development.

An independent audit of the control measures
should be undertaken prior commissioning to
verify that the control measures identified in the
PHA / FHA and HAZOP have been implemented.

Periodic independent Hazard Audits are to verify
implementation of the control measures listed in
the EIS and listed in response to this
observation.

Key safety performance indicators are to be
periodically reported to verify compliance with
the key data and assumptions in the PHA/FHA
e.g. shut in well pressures, leak rates etc

This observation has not been fully addressed. Open
For example:

Compliance has not been fully demonstrated
with the criteria for the risk to the biophysical
environment from accidental emissions (HIPAP
No. 4, Section-2.4.4).

Australian safety standards and protocols; this includes safety in design studies such as
HAZOP and incorporation of all new facilities into an operational safety management
system including auditing, routine monitoring and reporting requirements.

Potential risks to the biophysical environment from the project have been assessed in
detail by technical specialists in the relevant parts of the Environmental Impact Statement
(EIS) and include management and mitigation strategies and plans to be implemented.
These comprehensive studies have found the residual risk to the biophysical environment
be low to very low. Please refer to the EIS and related technical appendices Chapter 11
Geology and Groundwater and Appendix F Groundwater Impact Assessment, Chapter 12
Surface Water Quality and Appendix G1 Managed Release Study (Bohena Creek),
Chapter 14 Soils and Land Contamination, Chapter 15 Terrestrial Ecology and Appendix
J1 Ecological Impact Assessment, Chapter 17 and Appendix L Air Quality Impact
Assessment and Chapter 26 Social and Health and Appendices Appendix T1 Social
Impact Assessment and Appendix T2 Health Impact Assessment and Appendix T3
Chemical Risk Assessment.

Further, Santos has provided a summary table highlighting the specific risk criteria
applicable to the project and the risk level assessed against that criteria.

As stated in HIPAP No. 6, Section 8.1 - Assessment against risk criteria: “The
complexities of assessing risk to the biophysical environment and case-to-case
differences render it inappropriate to specify precise risk criteria in these cases.”

Additionally, HIPAP No. 4 Section 2.4.4 states: “In the case of the biophysical
environment, fire and explosion hazards are of less relevance in comparison to the effect
of these hazards on people. Acute and chronic toxicity impacts are those that must be
chiefly addressed. Generally, there is less concern over the effects on individual plants or
animals. The main concern is instead with whole systems or populations.”

Based on the above requirements highlighted from HIPAP 4 and 6, there are no specific
criteria to assess risks to the biophysical environment, furthermore, the HIPAP
requirements focus on toxic releases. For completeness, Santos has specifically
assessed the risk of bush fires in Section 4.4 of EIS Appendix S and in response to
Comment 11 raised in the initial observations.

With regards to toxic materials, a conservative approach was taken to assume the biocide
to be used will be a Class 6.1 toxic material (although the type of biocide is yet to be



Attachment 2 — Response to Arriscar follow up questions

ID# Arriscar Observation from Peer Review 2017

Arriscar Observation 5 June 2018

Status

Response

6 EIS for the NGP: Appendix S, Section 2.3.7 (Page 21)

Different operating conditions do not appear to have
been addressed in the PHA. For example, the pressure
may be significantly higher when a well is 'shut in'.

Different operating conditions should be considered in
the PHA to ensure the assessment is a 'conservative
best estimate' (HIPAP No. 4, Section S).

The shut-in pressure is a critical parameter as
this is being used to justify the minimum safe
separation distance. Justification for this
pressure (which is noted to be less than has
been reported for early/intermediate stages of
operation for other CSG developments) should
be provided.

Open

selected). The qualitative risk assessment and semi-quantitative risk assessment again
took a conservative approach to assume that large quantities of biocide could be released
and subsequently heated to decomposition to produce toxic gases. Similarly, a
conservative approach was taken for corrosives, assuming all Class 8 Corrosives used
would be the higher risk Packaging Group Il category and that large quantities could be
released. However, as demonstrated by the range of safeguards identified, the likelihood
of such events is very low. Both the qualitative and semi-quantitative assessment of toxic
and corrosive materials indicate a low to very low risk of offsite impacts and therefore a
low to very low risk to the biophysical environment.

The information about the risks to the biophysical environment provided throughout the
comprehensive environmental impact assessment process addresses the requirements of
the relevant HIPAPs including HIPAP No. 4, Section 2.4.4.

During routine remote operation of a production well, the well is designed to be safely
shut down in an emergency, (ESD) or remote shut-in/turned-on. In the event that a well is
required to be shut-in remotely, a valve adjacent to the well head is closed, isolating the
surface infrastructure including the gas and water separator and metering skid.

To resume gas production after a sustained shut-down, an operator must first manually
reopen the valve at the well head, managing the flow of gas to the separator until the
desired operating pressure is reached. Whenever operators are on a well pad, a mobile
gas detector is utilised. This process is aligned with start-up controls of CSG wells.

The consequence analysis performed was considered conservative given wellhead
infrastructure is designed for up to 20,600 kPa, and inlet piping designed for up to 9,290
kPag. The most credible full bore rupture scenario would be a vertical release through the
pressure release device, resulting in reduced consequence effect distances compared to
a horizontal release.



Attachment 2 — Response to Arriscar follow up questions

7 EIS for the NGP: Appendix S, Section 4.2.4 (Page 39)

It is reported that "During the operational phase, some
transport of dangerous goods will be required to support
project activities." Does this include the transport of
dangerous goods during the other phases (construction,
drilling, decommissioning, etc.)? If not, the transport
movement in Section 4.2.4 should be amended
accordingly.

8 EIS for the NGP: Appendix S, Section 4.3.2 (Page 46)

It is reported that 'consequence effect distances reach
up to 50 m downwind of the release point which is
contained within the well-pad area of approximately one
quarter of a hectare after partial rehabilitation.
Therefore, none of the wellhead scenarios analysed in
this PHA has offsite impacts'.

One quarter of a hectare equates to 2,500 m2 so the
well pad will have approximate dimensions of 50 m by
50 m. Therefore, even if the wells are located as far
from the pad boundary as possible, i.e. the centre of the
well pad, then the distance from the well to the well pad
boundary would be approximately 25 m. Some incidents
will therefore have an off-site impact (c.f. EIS Table 4-15
of Appendix S).

Furthermore, the photograph (Figure 1-3) shown in
Section 1.5 of EIS Appendix S would appear to show
infrastructure that is relatively close to the fence line
boundary.

The qualitative assessment and lack of specific
data provided by Santos do not enable a third
party to assess the acceptability of the risks
associated with DG transport during all phases.

Conditionally
Closed

However, the materials identified in Appendix T3
of the EIS (e.g. caustic soda, citric acid, sodium
hypochlorite, hydrochloric acid, etc.) do not
typically pose a significant risk of fatality, injury or
property damage during transport. Whilst a
spillage may cause damage to the biophysical
environment, control measures are readily
available and addressed in relevant standards
(e.g. requirements for packaging, spill response,
etc.). Therefore, this observation is Conditionally
Closed.

Note: To conditionally close this observation, the
following consent conditions will be
recommended for inclusion in any development
approval:

The FHA is to include an assessment of the risks
for all materials that may present a hazard to
people, property or the biophysical Environment
during transport to or from all of the potentially
hazardous facilities (e.g. wells, gas gathering
lines, compression facilities, etc.) and for all
phases of the project.

A 100 x 100 m fenced off area is now identified
in the response in addition to the 50 x 50 m
fenced off area. However, this observation has
not been fully addressed, as some infrastructure
is still likely to be within 50 m of the 100 x 100 m
fenced off area.

Open

No further action required at this stage.

DG transportation will be conducted in accordance with the Australian Dangerous Goods
Transportation Code (Edition 7.5 then Edition 7.6 from 1/07/2019) and will meet all
regulatory requirements.

During the design phase of the project, a FHA will be completed as per the requirements
outlined in HIPAP 6 Hazard Analysis and any specific recommendations made by DP&E
in the project approval stage. As required under HIPAP 6, the FHA will incorporate an
updated hazard identification, consequence analysis, likelihood estimate and risk analysis
based on the more detailed information available at the later project phase. The
cumulative individual fatality, injury, societal and biophysical risk will be assessed against
the criteria outlined in HIPAP 4 Risk Criteria for Land use Safety Planning.

The project description in the EIS identifies that well pads will be approximately 100 x 100
metres in size (refer to Figure 6-21 in Chapter 6 of the EIS). This 100 x 100 metre well
pad will be partially rehabilitated once production has commenced however will remain
fenced throughout the operational life of the well. Wellhead and gas infrastructure will be
located within a fenced 50 x 50 metre ‘safety zone’ within the operational well pad. Only
water infrastructure, such as break tanks, and potentially temporary flares would be
located on the operational well pad, outside of the safety zone. The potential for offsite
impacts will be taken into account in layout optimisation during the design phase.

As assessed in the qualitative and semi-quantitative risk assessments, the likelihood of a
loss of containment event large enough that it could cause offsite impacts is very low.
Importantly no loss of containment scenario events would reach sensitive receivers.

The risk of well loss of containment events has been qualitatively and semi-quantitatively
assessed using a conservative worst case scenario approach.
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The conclusion that 'none of the wellhead scenarios
analysis in this PHA has offsite impacts' needs to be
reconsidered in the PHA.

EIS for the NGP: Appendix S, Section 4.3 .2 (Page
46)

It is reported that "No explosion overpressure analysis
was performed at the wellheads as it is assumed the
area is open and there is insufficient confinement and
congestion to result in an explosion." A similar
assumption is reported for other gas release locations.

This assumption does not appear to have considered
the presence of trees, which may potentially provide
sufficient obstacles for generation of a vapour cloud
explosion (VCE). The PHA should clearly demonstrate
that a VCE is not credible based on the proposed
clearance of vegetation around all of the potential
sources of a gas release. If a VCE is credible, then the
risk associated with such events should be assessed
against the relevant risk criteria in HIPAP No. 4.

This observation has not been fully addressed. Open
For example:

Some release cases are identified with LFL at up
to 222 m (Table 2 in response to CRS No. 1).
Could this reach congested areas?

Leaks from the underground pipework could still
occur to atmosphere.

VCE from delayed ignition of gas associated with these sources of congestion is
considered unlikely because methane is a light buoyant gas, highly dispersive in the
atmosphere and infrastructure is designed to minimize ignition sources.

Vegetation surrounding clearing

Well pads: The potential for vegetation surrounding the well pads to create sufficient

confinement to enable a VCE was described in detail within the previous response to
Comment 9 and it was determined a VCE at the well pad is not considered a credible
scenario.

Gathering systems and the Bibblewindi to Leewood medium pressure pipeline: The same
calculation that was used for the well pads (the Baker-Strehlow-Tang (BST) method) was
used for the medium pressure pipeline, representing the worst case, or most conservative
scenario. The calculation was performed using very conservative assumptions including:

e VCE occurs with partial blockage which prevents a flame front from expanding in
two directions (vertically restricted by the ground, sideways restricted by scrub
either side of pipeline easement)

e Medium congestion (i.e. medium tree congestion) which means there is 10% to
40% obstacle blockage ratio per plane or at least two to three layers of obstacles

e Congestion of trees are located 15m from the pipe (based on a 30m wide
easement)

e Trees are 10m tall and surround the point of release on all four side at a distance
of 15m from the pipeline i.e. a 30m x 30m square containment around the point of
release.

The results from the analysis determined the worst explosion overpressure that could be
experienced at a distance 15m from the pipeline is 0.2 kPa. Referencing HIPAP 4

Table 7, an overpressure of this magnitude is expected to result in no fatality and very low
probability of injury.

Although this analysis has been performed, it should be noted that it is highly
conservative. In reality, there is only confinement created by vegetation on two sides and
the clearing of the pipeline easement enables the gas to disperse freely along the
easement.

As with the well pads, the above is supported by experimental evidence that indicates that
vapour clouds of methane can burn (at atmospheric temperatures), but do not readily
explode. Experimental attempts have been made to initiate explosions involving methane
clouds, however no explosion occurs (Lees 1996). Hence, a VCE at the pipelines is not
considered a credible scenario.

Bibblewindi and Leewood: The cleared area surrounding the compression facilities is
greater than the well pads and pipeline easement. On the basis of vegetation surrounding
a clearing not being a credible source of congestion in those locations, it is also not
considered credible at the compression facilities.

Within vegetation

If a flammable gas cloud accumulates in an area of vegetation and encounters an ignition
source, it is highly unlikely that a VCE could occur. This has only been evidenced by
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dense, heavier than air gases and there is no known history of such an event occurring
with a lighter than air gas such as methane.

For a VCE to occur within vegetation, the following events would be required:

e Alarge, sustained gas release occurs sufficient to create a gas cloud large
enough to reach the vegetation;

e The wind is sufficiently strong to allow the gas to reach the vegetation in
flammable concentrations before it rises above the vegetation height;

e There is no immediate ignition (e.g. the source of the loss of containment does
not cause ignition);

e The vegetation is sufficiently dense to form the level of congestion required to
support a VCE;

e The gas (while in a flammable concentration) encounters an ignition source; and
e The gas ignites without the need to accumulate into a very large “pool”.

As provided in Appendix S of the EIS and as per Table 2 in response to CRS No. 1, flash
fire effect (LFL) distances extend up to 222m in the worst case release scenario from
Leewood. The flash fire effect results are reported at the cloud centreline, as this is
representative of the centre of the cloud that is within flammable concentrations. It should
be noted, that as natural gas is lighter than air, the cloud centreline of an unignited
flammable cloud is likely to rise rapidly. Therefore, the flash fire results reported in the EIS
are conservative regarding the potential for accumulation in areas of congestion.

Given the information provided above, it is considered very unlikely that a natural gas
VCE could occur within vegetation surrounding the project facilities. However, for
completeness, consequence analysis has been performed using the worst case release
scenario from Leewood (6,500 kPa, 250 mm release). Using the Multi Energy Explosion
Model in Phast, assuming 100% of the gas released is involved in the VCE and a
confined strength of 5, the maximum overpressure created is 20 kPa. This is a
conservative analysis, as in reality, not all the gas released would enter the vegetated
area and a confined strength of 5 represents a moderate level of confinement (maximum
is 10, where 8 or 9 is typically used for process units). The modelling also does not take
into account the distance of the vegetation from the release source; rather it assumes the
confined area is immediately within the vicinity of the point of release. From HIPAP 4,
Table 7: Effects of Explosion Overpressure, 21 kPa represents a 20% chance of fatality to
a person in a building. The probability of fatality to a person in the open would be
substantially less (at 35 kPa there is a 50% chance of fatality in a building versus 15% in
the open).

In conclusion, there is a very low likelihood of a natural gas VCE occurring within
vegetation and if it were to occur, there is limited potential for sufficient overpressure to be
generated to cause fatality to individuals who may happen to be in the location at the time
of the incident.

Buildings

The final source of congestion within the project area is created by buildings, identified as
sensitive receptors (being ‘occupied residences’) within the EIS.

As per Table 2 in response to CRS No. 1, no flash fire effects (even as measured
conservatively at the cloud centreline) reach any sensitive receptors that could be areas
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Response

of congestion. This includes the furthest flash fire effect up to 222 m from Leewood, and
along the length of gas gathering and pipeline network. Refer to Table 2 in response to

CRS No. 1 for summary comparison of flash fire distances in comparison to the closest

sensitive receptors that represent potential areas of congestion.

As there are no unignited gas clouds within flammable concentrations that reach sensitive
receptors, it is not considered credible for VCEs to occur at buildings.

References supporting low likelihood

Several authors have reviewed VCE incidents and found that methane gas VCEs are
unlikely to occur. Below are some extracts that support the above argument that there is a
low likelihood of natural gas / methane being involved in a VCE.

“This review has not found any historical records of LNG (methane) vapor cloud
explosions in open areas with severity sufficient to cause secondary damage to
tanks and pipes and consequently rapid escalation of an incident from a minor
process leak to a major loss of inventory.” Graham Atkinson, Jonathan Hall and
Alison McGillivray (2017), UK Health and Safety Executive (HSE), Review of
Vapour Cloud Explosion Incidents, RR1113 Research Report, Section 2.1 Page
6.

There is now considerable evidence that vapour clouds of methane at normal
temperatures burn, but do not readily explode. Many experiments have been
done in which attempts have been made to initiate explosions in methane clouds,
but in which no explosion occurred.” Lees, F (1996) Loss Prevention in the
Process Industries, 2nd Edition, Volume 2, Section 17.28.29 Methane and LNG
combustion, Page 17/175.

“With the exception of hydrogen, it would appear to be necessary that most
flammable gases or vapours capable of causing VCEs, at the point of escape as
well as in explosive mixtures with air, display a density greater than that of the
ambient atmosphere. Such mixtures naturally tend to form low-lying, two
dimensional clouds.” Gugan, K (1980) Unconfined Vapour Cloud Explosions,
Page 104.
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10

11

EIS for the NGP: Appendix S, Section 4.3.6 (Pages
54-55)

The cumulative risk must be assessed against each
relevant risk criterion (Refer to HIPAP No. 6, Section
7.1). The findings presented in the PHA do not appear
to be based on the cumulative risk.

For example, in Section 4.3.2 of the PHA, the risk
associated with Bibblewindi is only assessed for the
worst-case scenario. The Bibblewindi site, as shown in
Figure 1.4, has six existing exploration and appraisal
wells (three located within the site boundary and three
within approximately 300 m of the site). It is reported in
Table 1.1 that exploration and appraisal wells will be
converted to production wells. The cumulative risk from
all sources has not been used to demonstrate that the
offsite risk criteria have been satisfied.

Furthermore, an assessment of the individual risk of
fatality and societal risk (both of which are currently
omitted from the PHA) must be based on the cumulative
risk for all potential events (i.e. including all potential
outcomes - fire, explosion, bush fire, etc.).

EIS for the NGP: Appendix S, Section 4.4.2 (Pages
55-61)

Whilst there are no risk criteria in HIPAP No. 4
specifically relating to protection of the environment from
bush fires, the Department's criteria for the protection of
the biophysical environment are as follows (HIPAP
No.4, Section 2.4):

¢ Industrial developments should not be sited in
proximity to sensitive natural environmental
areas where the effects (consequences) of the
more likely accidental emissions may threaten
the long-term viability of the ecosystem or any
species within it.

¢ Industrial developments should not be sited in
proximity to sensitive natural environmental
areas where the likelihood (probability) of
impacts that may threaten the long-term viability
of the ecosystem or any species within it is not
substantially lower than the background level of
threat to the ecosystem.

It is also reported in Section 2 of HIPAP No. 4 that:
"Risk criteria are set with the understanding that no
aspect of living can be risk free but that any imposed

This observation has not been fully addressed. Open

Based on the size of the well infrastructure
(Refer to ID# 4), locations of the wells relative to
the identified 'sensitive receptors' (Refer to ID #
3) and risk profiles for similar wells at other
developments (Refer to Locational Guidelines -
Development in the Vicinity of Operating Coal
Seam Methane Wells), this observation is
Conditionally Closed for the wells (Refer to
proposed consent conditions in ID #1).

However, this observation is Open for the
Leewood facility due to the closer proximity to
sensitive receptors, presence of more
infrastructure (including some wells) and the tie-
in to the proposed high-pressure pipeline. A full
quantitative risk assessment should be
undertaken for the Leewood facility to
demonstrate compliance with all of the
Department's risk criteria for land use safety
planning (HIPAP No. 4).

Also refer to ID# 18.

This observation is Open. Open

The likelihood of a bushfire being caused by the
development has been estimated at 1/70 years.
This is not insignificant relative to the
background risk (c. 1/10 years).

Conditionally
Closed for
the wells

On the basis that Comments 1, 4, 7 and 12 have been conditionally closed subject to the
completion of a FHA, Santos proposes this observation be addressed in the same
manner.

During the design phase of the project, a FHA will be completed as per the requirements
outlined in HIPAP 6 Hazard Analysis and any specific recommendations made by DP&E
in the project approval stage. As required under HIPAP 6, the FHA will incorporate an
updated hazard identification, consequence analysis, likelihood estimate and risk analysis
based on the more detailed information available at the later project phase. The
cumulative individual fatality, injury, societal and biophysical risk will be assessed against
the criteria outlined in HIPAP 4 Risk Criteria for Land use Safety Planning.

As documented in the response to Arriscar’'s comments the likelihood of a loss of
containment creating a fire of any size is once in 70 years, including those with a very
small effect distance that are contained within the site. A range of mitigation measures
are in place which reduce the likelihood of project activities causing a bushfire to the
lowest level of ‘remote’. This is defined as ‘requires exceptional circumstances, is unlikely
even in the long-term, 100 year event’ and the likelihood of the project leading to a
bushfire is substantially less than once in 70 years. This is not significant relative to the
background risk. For these fire events to escalate to a bushfire, the fire must be large
enough and the conditions conducive for it to extend offsite to a vegetated area and not
be extinguished in a suitable time.

Also highlighted in the response to Arriscar's comments, there have been oil and gas
activities in the area since the 1960s, with no evidence of bushfire as a result of these
activities. Similarly, there are no known incidents within the CSG sector causing large
scale bushfires.

On the basis that there is no known history of such events and the estimated likelihood of
this specific project causing a bushfire is substantially less than once in 70 years, at least
an order of magnitude smaller than the local background risk, the cumulative risk of
bushfires from the entire project is low.

The EIS including risk register and subsequent response to Arriscar comments
demonstrate the hazards and risks of bushfires to can be appropriately managed with
residual risk rated as low.

Santos is committed to making bushfire risk as low as reasonably practicable through the
implementation of a bushfire management plan and is working with the NSW Rural Fire
Service in relation to bushfire management for its exploration and appraisal activities in
the Pilliga. It is noted that further information in relation to bushfire risk has been provided
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risk should be very small in the context of the generally
accepted background risk".

The PHA has not demonstrated that the cumulative risk
of initiating a bush fire from the proposed 850+ wells
and associated gas gathering and processing facilities is
low relative to the background risk and compliant with
the Department's criteria for the protection of the
biophysical environment.

12 EIS for the NGP: Appendix S, Section 5 (Pages 61-
64).

It is reported in Section 3 of HIPAP No. 6 that: "Even
where the facility complies with numerical risk criteria,
recommendations for reducing the likelihood and
consequences of hazardous events on people, property
and the biophysical environment should be made where
technically feasible solutions will not adversely affect the
economic viability of the project." Such
recommendations have not been included in the PHA.

Furthermore, it is a requirement of the SEARs that
"appropriate setbacks and / or asset protection zones
for well heads, gas processing facilities and other
infrastructure to manage risks" be established.

These are not clearly defined in the PHA (Noting that
this will require additional assessment to ensure all
relevant operations, facilities and risk criteria have been
considered in the PHA - See other observations in this
CRS).

13 EIS for the NGP: Appendix S, Appendix A

The PHA refers to hazards and risks associated with the
construction and operation phases of the project. The
potential hazards and risks associated with other
phases of the proposed development (e.g. drilling,
wellhead intervention / workover, well and gathering line
decommissioning and abandonment) do not appear to
have been addressed in the PHA.

All phases of the proposed development should be
considered in the PHA.

This observation is Conditionally Closed. Note:
To conditionally close this observation, the
following consent conditions will be
recommended for inclusion in any development
approval:

Conditionally
Closed

A minimum safe separation distance is to be
maintained between all potentially hazardous
facilities (e.g. wells, gas gathering lines,
compression facilities, etc.) and all relevant land
uses.

The required minimum safe separation distance
is to be verified in the Final Hazard Analysis.

Also refer to ID# 10.

This observation has not been fully addressed. Open
Whilst an additional column has been added to

the Risk Register, insufficient evidence has been
provided to demonstrate that the risks for all

phases of the proposed development have been

systematically considered in the PHA.

in the RTS (refer Section 5.12 and 6.25.1 of the RTS) available at:
http://www.majorprojects.planning.nsw.gov.au/index.pl?action=view_job&job_id=6456.

No further action required at this stage.

During the design phase of the project, a FHA will be completed as per the requirements
outlined in HIPAP 6 Hazard Analysis and any specific recommendations made by DP&E
in the project approval stage. As required under HIPAP 6, the FHA will incorporate an
updated hazard identification, consequence analysis, likelihood estimate and risk analysis
based on the more detailed information available at the later project phase. The
cumulative individual fatality, injury, societal and biophysical risk will be assessed against
the criteria outlined in HIPAP 4 Risk Criteria for Land use Safety Planning.

Activities associated with all phases of the project have been considered, as highlighted
in the risk register, indicating to which phase each risk applies. The risk register was
developed through workshops with engineers, field operators and relevant professionals
and presents the most significant risks for the project with the most likely causes
provided. The risk register is presented based on categorisation of risks using the type of
consequences that may occur rather than listing each activity undertaken as part of the
project. The causes and controls associated with each risk are clearly identified as they
apply to each project phase. The risks associated with drilling are assessed as part of
construction phases. Similar to Response 2 regarding well conversion from appraisal to
production, well head maintenance, decommissioning and abandonment include many of
the activities that are the same or similar as those associated with construction (including
drilling, flowline, plant and equipment installation etc). The approach taken has ensured
all relevant risks have been systematically considered and assessed.

As discussed in the EIS and subsequent responses, Santos will implement its safety
management system that incorporates the full life cycle of the project. This will also
incorporate numerous risk assessments as the project progresses, including
assessments focusing on each specific project phase and every activity to be conducted
as part of the project. At the PHA phase, it is reasonable to highlight the relevant phases
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14

15

16

EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards
and risks from blowouts during the drilling phase.

EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards
and risks from other activities in the state forests (e.g.
external threats such as logging, controlled back
burning, other infrastructure, recreational activities (use
of 4WDs, etc.). These should be included PHA (As per
Section 4.1 of HIPAP No. 6).

EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards
and risks from 'malicious acts'. These should be
included in the PHA (As per Section 4.1 of HIPAP No.
6).

Arriscar Observation 5 June 2018 Status

The qualitative assessment and lack of specific Open
data provided by Santos do not enable a third

party to assess the acceptability of the risks

associated with blowouts.

This observation is Open.

The qualitative assessment and lack of specific Open
data provided by Santos do not enable a third

party to assess the acceptability of the risks

associated with other activities in the State

Forest.

This observation is Open.

The qualitative assessment and lack of specific Open
data provided by Santos do not enable a third

party to assess the acceptability of the risks

associated with 'malicious acts'.

This observation is Open.

Response

at which each risk applies without listing every activity conducted within those phases, or
repeating the risk assessment for the same risks that apply to multiple phases.

Blowout is a loss of containment consequence specifically related to Risk ID4 in the risk
register of the PHA. As detailed in the previous response to this observation, blowouts
have been considered through identification of the cause of the blowout e.g.
overpressure, operator error or equipment failure and the controls have also been
identified e.g. blow out preventer on wellhead, telemetry installed to allow ongoing
monitoring and remotely operated shut in of wells, design incorporates maximum
expected pressure in new well, carry out operations and maintenance activities in
accordance with Santos operations and maintenance procedures, contractor
management systems.

In addition, specific consequence modelling was performed on well shut in scenarios,
representing the maximum pressure excursion event that could occur from the well, which
incorporates the worst case scenario blowout.

At the PHA phase, it is appropriate to highlight the relevant causes of an event (in this
case, a loss of containment of gas from a wellhead), the controls and associated project
phase to which it applies. No new information is generated by repeating the risk
assessment for each cause.

As stated in the previous response to this observation, specific external threat causes
(and controls) have been included in the risk register.

The presence of other users of the State forest (e.g. for logging or recreational activities)
or the presence of other infrastructure is not a cause of a release of gas. It is activities
that would damage facilities such as through third party interference that are potential
causes. The causes of damage such as third party excavation and impact from mobile
equipment have already been included as causes. The controls such as fencing, signage,
buried pipeline depth of cover, landholder agreements and infrastructure corridor
management plan are also included.

It is appropriate to highlight the relevant causes of an event and the controls associated
with those causes in the risk register rather than the type of activities undertaken in the
project area (which are provided in the EIS in relation to the description of the surrounding
area).

As stated in the previous response to this observation, specific external threat causes
(and controls) have been included in the risk register.

The specific causes of people undertaking malicious acts such as third party excavation
or uncontrolled excavation are already included in the risk register. These are the actual
causes of the risk regardless of intent. Similarly, the controls have been identified such as
depth of cover, locked valves, design features such as pipeline wall thickness etc. have
also been included.

It is reasonable to highlight the relevant causes (in this case, related to human
interference) of an event in the risk register, regardless of intent.
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17 EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards

and risks due to the presence of other infrastructure

within the pipeline corridor (i.e. It is understood that the
new medium pressure gas pipeline (864 mm diameter)

will be in a corridor that already contains an existing

257 mm diameter gas pipeline flowing from Bibblewindi

to Wilga Park Power Station and will contain a new

132 kV power transmission cable). These should be
included in the PHA (as per Section 4.1 of HIPAP No.6).

18 EIS for the NGP: Appendix S, Appendix A

The hazard register does not appear to include hazards
and risks associated with the power generations plant at
Leewood. Other activities (e.g. pig launch and recovery)
are also omitted. A more detailed and comprehensive

assessment should be included in the PHA for the
equipment and operations at the Leewood facility.

The qualitative assessment and lack of specific Open
data provided by Santos do not enable a third

party to assess the acceptability of the risks

associated with other infrastructure within the

pipeline corridor.

This observation is Open.

This observation is Open. Refer to ID# 10. Open

Response

As stated in the previous response to this observation and in response to observation 15,
specific external threat causes (and controls) have been included in the risk register. The
presence of other infrastructure within the pipeline corridor is not a cause of a release of

gas. It is the activities associated with constructing, operating and maintaining them such
as excavation in the vicinity.

It is reasonable to highlight the specific causes associated with the interaction with the
other infrastructure e.g. third party excavation or uncontrolled excavation, and the controls
that manage those causes e.g. infrastructure corridor management plan, work permit
system, signage, emergency isolation capabilities and design in accordance with
standards (including items such as cathodic protection, separation distances etc.).

On the basis that Comments 1, 4, 7 and 12 have been conditionally closed subject to the
completion of a FHA, this comment should be addressed in the same manner.

During the design phase of the project, a FHA will be completed as per the requirements
outlined in HIPAP 6 Hazard Analysis and any specific recommendations made by DP&E
in the project approval stage. As required under HIPAP 6, the FHA will incorporate an
updated hazard identification, consequence analysis, likelihood estimate and risk analysis
based on the more detailed information available at the later project phase. The
cumulative individual fatality, injury, societal and biophysical risk will be assessed against
the criteria outlined in HIPAP 4 Risk Criteria for Land use Safety Planning.
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