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IMPORTANT NOTE

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright
Act, no part of this report, its attachments or appendices may be reproduced by any process without the written consent
of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd.

We have prepared this report at the request of Santos NSW (Eastern) Pty Ltd (a wholly owned subsidiary of Santos
Limited) (“Client”) for the specific purpose for which it is supplied (“Purpose”). This report is strictly limited to the purpose
and the facts and matters stated in it and does not apply directly or indirectly and will not be used for any other
application, purpose, use or matter. This report may be relied upon by a determining authority for the purpose of
discharging its duty under section 111 of the Environmental Planning and Assessment Act 1979 (NSW) (EP&A Act).

In preparing this report we have made certain assumptions. We have assumed that all information and documents
provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where
we have obtained information from a government register or database, we have assumed that the information is
accurate. Where an assumption has been made, we have not made any independent investigations with respect to the
matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client and a
determining authority as defined in section 110 of the EP&A Act) (“Third Party”). The report may not contain sufficient
information for the purposes of a Third Party or for other uses. Without the prior written consent of RPS Australia East
Pty Ltd:

(a) this report may not be relied on by a Third Party; and

(b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of
or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the
consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes all risk
and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd from any loss, damage, claim
or liability arising directly or indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to
property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or
rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect, consequential or
financial or other loss.
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Contact Information and Declaration

Applicant:

Santos NSW (Eastern) Pty Ltd (a wholly owned subsidiary of Santos Limited) as the
CSG operator on behalf of the titleholders of PEL 238 and PPL 3.

Level 16
40 Creek Street
Brisbane QLD 4000

Contact Name: Sofia Oliver

Position: Regulatory Approvals Coordinator

Signature: "
Date: 11)8 I3
Katharine Bond

REF Prepared by: RPS

Level 9, 17 York Street
Sydney NSW 2001

Position: Environmental Scientist

Signature:

Date: 20/08/2013

Application Subject
Land Address:

Lot 1 DP 1064422, 390 Kiandool Lane in Petroleum Production License 3
Lot 202 DP 877118, Smiths Lane in Petroleum Exploration Lease 238

Declaration:

| declare that the information contained in this Review of Environmental Factors is
neither false nor misleading.

Name: Alan Feely, Santos Limited for and on behalf of the titleholders of PEL 238 and
PPL 3.
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Executive summary

Overview

The Tintsfield Coal Seam Gas (CSG) Pilot is a six-well petroleum appraisal pilot originally constructed and
operated by Eastern Star Gas Limited (ESG). The pilot is connected by gas gathering lines to the Wilga Park
Power Station (WPPS) and by water gathering lines to water management ponds (the Tintsfield ponds) on
the WPPS site.

Construction and operation of the pilot and gas and water management infrastructure was approved by the
former NSW Department of Industry and Investment (DI&I) under Part 5 of the Environmental Planning and
Assessment Act 1979 (EP&A Act) in December 2009 and May 2010. The approvals allowed for operation of
the pilot for up to 12 months. During operation, gas from the pilot was approved to be used primarily to power
equipment/generators onsite with surplus gas transferred to WPPS for use in electricity generation.
Operation occurred for approximately 11 months before being suspended.

Santos NSW (Eastern) Pty Ltd (a wholly owned subsidiary of Santos Limited (Santos)), for and on behalf of
the titleholder of Petroleum Exploration Licence (PEL) 238 and Petroleum Production Licence (PPL) 3, is
seeking a modification to the existing approval to operate the Tintsfield Pilot for up to an additional three
years and to install and operate a gas flaring system to safely manage surplus gas during operation of the
pilot. This supplementary REF has been prepared by RPS Australia East Pty Ltd (RPS) to assess the
environmental impacts associated with the proposed modification.

The existing Tintsfield Pilot is located within PEL 238 approximately 15 kilometres south-west of Narrabri.
The site of the proposed flare is located within PPL 3, approximately 3.6 kilometres north-east of the
Tintsfield Pilot.

The REF addresses the requirements of section 111 of the EP&A Act, clause 228 of the Environmental
Planning and Assessment Regulation 2000, the ESG2: Environmental Impact Assessment Guidelines
(DTIRIS 2012) (ESG2 Guidelines) and the Additional Part 5 REF requirements for petroleum prospecting: A
supplement to ESG2: Environmental Impact Assessment Guidelines (draft Guidelines), as appropriate.

Proposed activity

The proposed activity includes the following:

= installation of the gas flaring system

= operation and maintenance of the Tintsfield Pilot for up to an additional three years
= management of gas and water during operation of the Tintsfield Pilot

= ancillary activities to support and facilitate the above.
Justification

The proposed activity is necessary for the ongoing exploration, appraisal and evaluation of the CSG
hydrocarbon potential in PEL 238.

The Tintsfield Pilot was operated for approximately eleven months in 2011-12 before operations were
suspended. To allow for sufficient monitoring of peak gas and water flow rates, the pilot needs to be
operated for up to an additional three years. As such, an extension of pilot operations is proposed.

In addition, a flare is required to safely manage surplus gas from the pilot.

PR114487; Rev 1/August 2013 Page 7
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Potential environmental impacts

An environmental assessment has been undertaken to identify and characterise potential impacts resulting
from the proposed activity. The assessment has found that the proposed activity will have low adverse
effects during installation of the proposed flare, given the minor scale of works in an area of low ecological
significance, proximity from receivers and short construction duration (approximately 10 days).

During the extended operation of the Tintsfield Pilot, potential impacts are primarily concerned with air quality
and groundwater extraction. Studies have been undertaken to consider the impacts of multiple flares and
pilot wells operating in the region. The modelling has shown that it is unlikely the proposed activity will have
any adverse impact on air quality in the area or any impacts to groundwater aquifers in the vicinity of the pilot
site.

In addition, the design of the proposed flare is such that the extracted methane will be combusted to the less
potent carbon dioxide and nitrogen gases reducing the overall greenhouse gas impact. Risks around
radiation, bushfire and human safety have been considered in the design of the flare and the establishment
(and planned maintenance) of exclusion and non-ignition zones, and fencing to be installed around all
infrastructure.

Some nearby residences may have views of the flare. However, given the offset distance (at least
775 metres) and small scale of the flare, the visual impact has been assessed as low.

Conclusion

The proposed activity is for an extension of the operation of the Tintsfield Pilot to allow for adequate data to
be collected, and for the installation of a gas flaring system for the safe management of surplus gas from the
pilot. The proposed activity is considered to be generally consistent with the activity that was approved in the
original Tintsfield REF, which is exploration of a CSG resource in the Gunnedah Basin.

An environmental assessment has found that the proposed activity is not likely to significantly affect the
environment and community; or any threatened species, populations or ecological communities, their
habitats or critical habitat and does not require preparation of an environmental impact statement or species
impact statement. Potential environmental risks will be managed through the implementation of the
statement of commitments contained in this supplementary REF.

PR114487; Rev 1/August 2013 Page 8
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.0 Introduction
1.1 Background

The Tintsfield Coal Seam Gas (CSG) Pilot is a six-well petroleum appraisal pilot originally constructed and
operated by Eastern Star Gas Limited (ESG). The pilot is connected by gas gathering lines to the Wilga Park
Power Station (WPPS) and by water gathering lines to water management ponds (the Tintsfield ponds) near
the WPPS. The aim of the pilot was to monitor and assess gas rates and compaosition in order to better
understand the CSG resource in the Narrabri region of NSW.

Construction and operation of the pilot and gas and water management infrastructure was approved by the
former NSW Department of Industry and Investment (DI&I) under Part 5 of the Environmental Planning and
Assessment Act 1979 (EP&A Act) in December 2009 and May 2010. The existing approvals allowed for
operation of the pilot for up to 12 months. Operation occurred for approximately 11 months before being
suspended.

In November 2011, the former Department of Primary Industries endorsed the transfer of title interests from
ESG Ltd to Santos Limited. Santos NSW (Eastern) Pty Ltd (a wholly owned subsidiary of Santos Limited)
(Santos) is now continuing the exploration and appraisal activities within PEL 238 and PPL 3 on behalf of the
titleholders.

Santos is seeking a modification to the existing approval for the Tintsfield Pilot to operate the pilot for up to an
additional three years to obtain additional data to better understand gas composition and flow rates. In addition,
it is proposed to install and operate a gas flaring system to safely manage surplus gas from the pilot.

This supplementary Review of Environmental Factors (REF) has been prepared by RPS Australia East Pty
Ltd (RPS) on behalf of Santos, to assess the environmental impacts associated with the operation of the
Tintsfield Pilot for up to an additional three years and the installation and operation of a gas flaring system for
the pilot.

1.2 Structure of the supplementary REF

This supplementary REF has been prepared with consideration to the ESG2: Environmental Impact
Assessment Guidelines; For exploration, mining and petroleum production activities subject to Part 5 of the
Environmental Planning and Assessment Act 1979 (ESG2 Guidelines) (DTIRIS, 2012) and the Additional
Part 5 REF requirements for petroleum prospecting: A supplement to ESG2: Environmental Impact
Assessment Guidelines (draft Guidelines), as appropriate.

This supplementary REF comprises the following:

= Section 1 Introduces the proposed activity and provides an overview of the supplementary REF.

= Section 2 Provides an overview of the proposed activity, including consultation activities.

= Section 3 Provides an overview of the proposed activity site.

= Section 4 Discusses the existing environment in detail.

= Section 5 Discusses the relevant legislation associated with the proposed activity.

= Section 6 Considers the likely environmental impacts of the proposed activity and recommends
mitigation measures to ensure these impacts are appropriately managed.

= Section 7 Concludes the impact assessment.

= Section 8 Provides the Statement of Commitments for the proposed activity.

PR114487; Rev 1/August 2013 Page 9
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2.0 The proposed activity
2.1 Summary of the activity

The proposed activity involves a modification to the existing Tintsfield Pilot previously approved under Part 5
of the EP&A Act. The proposed maodification to the Tintsfield Pilot involves recommencing operation of the
Tintsfield Pilot, which will extend operations for up to an additional three years, and installing and operating a
gas flaring system to manage surplus gas from the pilot.

The Tintsfield Pilot is located within PEL 238 approximately 15 kilometres south-west of Narrabri. The site of
the proposed flare is located within PPL 3 approximately 3.6 kilometres north-east of the pilot.

Santos NSW Eastern) Pty Ltd will carry out the proposed activity on behalf of the titleholders. The relevant
titleholders are Santos NSW Pty Ltd and EnergyAustralia Narrabri Gas Pty Ltd for PEL 238, and Santos NSW
(Eastern) Pty Ltd, Santos NSW (Hillgrove) Pty Ltd, Santos QNT Pty Ltd and EnergyAustralia Narrabri Gas Pty
Ltd for PPL 3.

The proposed activity includes the following:

= installation of the gas flaring system

= operation and maintenance of the Tintsfield Pilot for up to an additional three years

= management of gas and water during operation of the Tintsfield Pilot

= ancillary activities to support and facilitate the above.

Approximately 0.36 hectares will be requirements for installation and operation of the flare. No further
disturbance will be required at the Tintsfield Pilot.

Installation of the flare will take approximately 10 days. The pilot is anticipated to operate for up to an
additional three years commencing in the first quarter of 2014.

The proposed activity is described in more detail in Section 2.5 and shown in Figure 2-1.
2.2 Regional location context

The Tintsfield Pilot is located in the north-eastern section of PEL 238. PEL 238 covers an area of
approximately 7,915 square kilometres and extends across three local government areas (LGASs), which are
the Narrabri Shire, Warrumbungle Shire and Gunnedah Shire.

The proposed flare is located in PPL 3 adjacent to the existing Coonarah Gas Pipeline. PPL 3 is located
roughly in the centre of PEL 238 and covers a total area of approximately 26 square kilometres. PPL 3 is
centred on the existing Coonarah CSG wells and extends to cover the Coonarah Gas Pipeline corridor to
WPPS. The regional context of the proposed activity site is shown in Figure 2-2.

PR114487; Rev 1/August 2013 Page 10
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Figure 2-1 Location of the Tintsfield Pilot and proposed flare
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2.3 Stakeholder consultation
2.3.1 Approach

Santos recognises the importance of pro-active and effective engagement with communities and
stakeholders and is well established within the local community, with a local office in Narrabri and resident
employees. Santos has commenced a broad consultation program for planned exploration activities within
the Narrabri area.

Through this consultation, Santos aims to:

= increase overall awareness and understanding of the CSG industry and the proposed activity in particular

= keep landholders, neighbours, residents, local councils and relevant government agencies informed of its
activities
= ensure the interests of stakeholders are considered in the project design and implementation

= jdentify key issues or concerns for the community and address these through the environmental
assessment process

= minimise disputes with landowners or other stakeholders.
2.3.2 Consultation activities undertaken to date

There are six residences situated within 1.2 kilometres of the proposed flare location. These residences were
notified of the proposed flare, in writing, on 8 March 2013. A number of other landholders who use the road
adjacent to the proposed flare site for property access were also advised in writing. Follow up phone calls
were made to all landowners notified of the proposed activity in writing.

The NSW Division of Resources and Energy (contained with the Department of Trade, Investment, Regional
and Infrastructure Services) was consulted about the proposed activity on 16 April 2013.

In addition, Santos has used a wide range of consultation tools to engage with various stakeholders as part
of its overall consultation program for activities in the Narrabri area. These consultation activities are
summarised in Table 2-1.

PR114487; Rev 1/August 2013 Page 13
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Consultation tool/

Activity

Table 2-1 Broad consultation activities in Narrabri area

Description

Santos project website

Santos maintains a project website which identifies its activities in NSW. The website
is regularly updated with project information, photos and frequently asked questions:

http://www.santos.com/exploration-acreage/nsw-csqg.aspx)

Santos project 1800
number and email
address

Santos maintains a free information and enquiries line and project email address:
= (1800 071 278)
= http://www.santos.com/exploration-acreage/nsw-csg/contact-our-nsw-team.aspx

Santos Narrabri Office
and Project Information
Centre

Santos has an office and project information centre at 125 Maitland Street, Narrabri
where members of the public can visit and request information about the proposed
activity, the Energy NSW Exploration and Appraisal Program or potential future
production. The office is attended from 9am to 5pm Monday to Friday.

Local media
advertisements

Santos issues a monthly update through an advertisement in the local Narrabri
Courier newspaper that provides information on the proposed work activities and
upcoming work program. This includes activities associated with decommissioning of
wells; workovers or modifications / upgrades to existing wells; drilling of exploration
core holes; drilling of appraisal or pilot wells; rehabilitation works; and any other
relevant works.

Community Information
Sessions

Forums

This has included open days and evenings for the community for Santos to discuss
the exploration activities occurring within the area. Invitations are issued and senior
Santos personnel have presented information on CSG and been available to answer
any questions raised by participants. A number of other forums are hosted regularly
and are an ongoing part of Santos’ consultation and community engagement
commitment, including:

=  Community Forums in Narrabri and Gunnedah advertised and attended by
community members;

= Farmer’s Forums hosted for landholders in Narrabri and Gunnedah;

= Council Forums hosted in Narrabri and Gunnedah for local government employees
and elected representatives;

= Government Forum in Narrabri for State and local government representatives.
Community Site Tours

Monthly community site tours are held in Narrabri and these are advertised in the local
newspaper and are well attended by local community members, business owners and
other interested parties.

Stakeholder meetings

Narrabri Local Aboriginal Land Council (LALC)

Regular meetings have been held with the Narrabri LALC throughout 2012/13. A
forum for the Indigenous community was held on 17 January 2013 to discuss the
activities occurring within PEL 238 during 2013 and CSG exploration more generally.
This was attended by the Narrabri LALC, the Gomeroi People (Native Title Applicants)
and NTSCORP (the Native Title Service Provider for Aboriginal Traditional Owners in
NSW). Santos is now working to establish a process of assessing indigenous heritage
beyond legislative requirements. Further meetings have been held on 13 March 2013,
19 July 2013 and 5 August 2013.

Gomeroi People

Additional meetings have been held with the Gomeroi People on 10 and 11 April to
provide program updates and further information sharing. Fifteen of the native title
applicants were in attendance.

Narrabri Shire Council

Regular meetings are held with staff and elected representatives and the Council is
provided with a six-monthly outlook of the planned worked schedule.

Relevant senior council staff are notified prior to media releases being made.

DRE

A number of meetings with DRE have been held to discuss the exploration program

within PEL 238, and the regulatory approvals required for the overall exploration
program.
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Consultation tool/ Descriotion
Activity P

NSW Office of Water (NOW)

A number of meetings with NOW have been held to discuss the exploration program
within PEL 238 and, in particular, water licensing requirements for pilot activities.

Fact sheets have been developed to explain the CSG industry in New South Wales,
Fact sheets which are regularly reviewed and updated. These are made available on the project
website.

Santos has established a community consultation committee in Narrabri that meets
Narrabri Community monthly to discuss upcoming activities on Santos’ program of works. Meetings to date
Consultation Committee have focused on providing an overview of planned petroleum activities and in
particular exploration drilling activities.

2.3.3 Consultation outcomes, including influence on design and management of proposed
activity
Table 2-2 identifies key outcomes of specific consultation undertaken for the proposed activity.
Table 2-2 Consultation outcomes

Stakeholder ‘ Issues raised during consultation How issues addressed

Neighbouring = Requested information on local area hydrology
landowner to and water management associated with
flare site operation of the pilot well.

= |nformation to be provided at a time to be
advised by the landholder.

= Approvals pathway

= (Clarification of gas management to be provided
in REF. = Clarification that the proposed activity

= The Schedule of Onshore Petroleum Exploration would require a supplementary REF.

and Production Safety Requirements (August = The proposed flare will be constructed and
DRE 1992) (‘the Schedule, August 1992') referred to operated to meet the requirements of the
in clause 29 of the Petroleum (Onshore) Act Schedule.
1991 must be met. = Arevised PPEOP has been submitted to
» A revised Petroleum Production Environment DRE.
Operations Plan (PPEOP) for PPL 3 must be
submitted.

2.3.4 Future and ongoing consultation activities

Santos will continue to consult with the community and stakeholders throughout the broader exploration
program. Consultation will be in accordance with the ESG2 Guidelines and will include:
= newspaper advertisements

= fact sheets

= community site tours, information sessions and display materials

= stakeholder forums, meetings and information updates

= email updates to a registered list of interested stakeholders

= written correspondence to key stakeholders

= written notification to landowners and neighbours

= traffic management notifications

= monthly Narrabri Community Consultation Committee meetings

= continued operation of the Narrabri Office and Information Centre.
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2.3.5 Stakeholder complaint and conflict management

Santos’ primary approach to conflict management is open and proactive communications with all
stakeholders. The project information line will be maintained for the duration of the proposed activity. The
information line is available 24 hours per day, seven days per week and will be promoted on all project
communication materials including newsletters, community updates, fact sheets and stakeholder and
community letters. Santos aims to resolve all enquiries or complaints received via the information line within
two business days.

To manage enquiries or complaints for the proposed activity, Santos will maintain a database of:

= all project related concerns or complaints received from individual members of the community or
representative bodies with which we are consulting

= the response provided or action taken

= asystem to track notes on progress to resolution.

Santos has a documented complaint management procedure, which is communicated to all relevant
employees. This procedure requires that all complaints be recorded as soon as they are received and
notified to the Chairperson of the Santos NSW Business Complaint Management Committee (BCMC). The
complaint management procedure includes the following steps:

= complaint/enquiry received via one of the many methods of communication
= capture enquiry and record details

= details to be recorded include time and date the call/lemail is received, contact name, phone number, and
nature of enquiry/complaint and any response provided

= assess and investigate enquiry by the BCMC and escalate if unable to resolve
= update complainant within 24 hours

= finalise the complaint and update records

Santos has well-established dispute escalation and resolution processes in place. Where a complaint is not
able to be successfully resolved by the BCMC, the complaint is escalated to Santos senior management for
special focus and resolution.

2.4 Justification of activity
2.4.1 Strategic need

The proposed activity is necessary for the ongoing exploration, appraisal and evaluation of the CSG
hydrocarbon potential in PEL 238, and in particular the Hoskissons seam. It will assist in gaining further
knowledge of coal fines, gas composition, flow rates and deliverability, well design, drilling and completion
technologies. This information will be used to help determine whether CSG production in the area is viable
and assist in refining any planning for a future CSG production.

The proposed activity is consistent with the Strategic Regional Land Use Plan New England North West
(DPI, 2012a) (the SRLUP) which recognises the region’s potential for CSG production and identifies the site
and surrounding land as having high CSG resources. The SRLUP states that development of the gas
industry in the region will bring capital investment and economic benefits, and has the potential to play a
significant role in the delivery of reliable energy in a carbon-constrained economy, provide security of supply
for domestic gas and alleviate the state’s reliance on imported gas.
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2.4.2 Extended operation

The Tintsfield Pilot was operated for approximately 11 months before it was shut-in and operations were
suspended. Sufficient information was not gathered during that period and it is now necessary to extend the
operation of the pilot for up to an additional three years.

2.43  Gas flaring

During the extended operation of the pilot, approximately 10 per cent of the gas will be used to power
equipment/generators onsite. The proposed flare is required to safely manage the surplus gas.

2.4.3.1 Proposed flare site

The site of the proposed flare is located approximately 3.6 kilometres north-east of the Tintsfield Pilot on
cleared land in PPL 3 (refer Figure 2-2). This site has been selected as it is owned by Santos, which will
enable ease of access during operation of the flare and negate any impacts on private landholders.

In addition, the following attributes contributed to the selection of the proposed flare site:
= relatively flat and level

= cleared of shrub and canopy vegetation

= proximity to existing pilot gas flowline (approximately 65 metres)

= downstream of gas flowline separator

= distance from residences

= proximity to the Tintsfield Pilot.
2.4.4 Consistency with ESD

The proposed activity is considered consistent with the principles of ecologically sustainable development
(ESD). ESD is a primary object of the EP&A Act and is defined under Section 4 of the EP&A Act as having
the same meaning as section 6(2) of the Protection of the Environment Administration Act 1991. The
proposed activity’s consistency with these principles is outlined in Table 2-3.

Table 2-3 Consistency of proposed activity with ESD principles

Principle Proposed activity’s consistency ‘

A precautionary approach was taken during the site selection process for the flare, which
aimed to avoid significant environmental constraints, thereby minimising the risk of serious or
irreversible harm to the environment as a result of the proposed activity.

During the environmental assessment process, investigation into a range of issues for the
Precautionary principle | proposed activity was carried out to determine the full extent of potential impacts. This
included cultural heritage due diligence and ecological and air quality considerations.
Cumulative groundwater impacts have also been considered.

A range of mitigation measures will be put in place to minimise, or prevent any long-term
environmental degradation. Refer to Section 8.0.

The Tintsfield Pilot and flare will be rehabilitated, which will help to ensure that future

Intergenerational equity generations are not left with environmental issues as a result of the proposed activity.

Conservation of The site for the flare was selected to avoid potential impacts to biodiversity and ecological
biological diversity and integrity by siting it within cleared grazing land, with vegetation in degraded condition and
ecological integrity largely devoid of native species. No further disturbance is required at the Tintsfield Pilot site.

While clear and widely accepted standards have not yet been established for the application
of this principle, Santos acknowledges and accepts the financial costs associated with all the
measures required for the proposed activity to avoid, minimise, mitigate and manage potential
impacts of the proposed activity.

Improved valuation,
pricing and incentive
mechanisms
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2.5 Analysis of alternatives

2.5.1 Do nothing

To date there has not been enough information produced from the Tintsfield Pilot to adequately assess the
potential gas resource in the Tintsfield area.

2.5.2  Venting gas produced by pilot

Options considered for gas management included venting and flaring. Venting involves the release of
methane gas to the atmosphere, whereas flaring involves the ignition and combustion of methane to release
carbon dioxide and nitrogen. Venting is a less desirable alternative to flaring, as methane has a global
warming potential 21 times that of carbon dioxide. As such a gas flaring system is proposed for the Tintsfield
Pilot.

2.6 Description of the activity
2.6.1 Gas flaring system

2.6.1.1 Basis of design

The flare will combust methane in the absence of any significant quantities of oxygen and therefore will burn
with a low intensity, with minimum rates of combustion between 90-95 per cent. The flare design is robust
and can handle fluctuations in the volumes, gas compositions and meteorological conditions.

Gas composition

The composition of gas produced by the Tintsfield Pilot has been analysed and the average composition
results are presented in Table 2-4.

Table 2-4 Average Coal Seam Gas Composition — Tintsfield Pilot wells

Gas components ’ Average post flaring (mol %)
Nitrogen (N2) 6.5

Carbon dioxide (CO5) 93.5

Methane (CHa) 0

Ethane (CzHe) 0

TOTAL 100

Hazard area classification

A hazard area classification has been carried out to determine the acceptable radiation limits at the flare and
to enable the proper selection and installation of equipment that could be used safely in the vicinity of the
proposed flare.

Acceptable radiation limits for various locations at the flare site were determined based on the American
Petroleum Industry (API) 521 standard and are outlined in Table 2-5.

. The classification was carried out using Santos methodology, which has been based on the Australian
Standard, AS 60079.10.1 — Classification of Areas — Explosive Gas Atmospheres and other relevant
standards and codes referred to in Table 2-6.
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Table 2-5 Radiation design limits

Location Radiation Level kW/m?

Base of flare stack 9.46
Sterile area boundary 6.31
Nearest plant limit 3.15
Areas where operators are continually exposed 1.58

Table 2-6 Standards and codes considered in the hazardous area classification

Australian Standards

AS/NZS 60079.10.1:2009 Classification of areas — explosive gas atmospheres

Electrical Apparatus for Explosive Gas Atmospheres. Part 20: Data for flammable gases

AS/NZS 60079.20.1:2012 . . .
and vapours relating to the use of electrical equipment.

AS/NZS 2381.1:2005 Electrical equipment for explosive atmospheres — Selection, Installation and Maintenance

International Codes

Institute of Petroleum, Model Code of Safe Practice in the Petroleum Industry: Part 15, -

P15 (Edition 3- July 2005) Area Classification Code for Installations Handling Flammable Fluids

Santos Design Practices

1515-67-G002 Rev 1 Design Practice for Hazardous Area Classification

2.6.1.2 Concept design

The proposed flare system will comprise a flare connected to the existing separator (located to the north-
west of the flare) by aboveground steel piping (approximately 40 metres in length). Typical flaring equipment
for fixed stack design is shown in Plate 2-1. The existing separator is shown in Plate 2-2.

Based on the radiation design limits outlined in Table 2-5, a 32 metre flare exclusion zone will be established
around the proposed flare stack to ensure all personnel movements occur outside the maximum radiation
zone of 1.58 kW/m? and to ensure that the radiant heat intensity at the separator is maintained below this
level. A five metre sterile zone surrounding the flare (i.e. 10 metres by 10 metres) will also be established.

Table 2-7 summarises the key design features of the proposed flare with an indicative concept provided in
Error! Reference source not found..

Table 2-7 Design features of proposed flare

Design feature ’ Proposed flare

Average flare height 0.3 to 0.6 metres

Design flow rate 3.0 million standard cubic feet per day (MMSCFD)
Average flow rate 0.25 to 0.5 MMSCFD

Stack height 3.5 metres

Exclusion zone (from stack base) 32 metres

Sterile zone (from stack base) 5 metres
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Figure 2-3 Flare concept plan

2.6.1.3 Construction activities

Construction associated with the proposed flare will involve clearing and levelling the site, installation of the

flare assembly and connection of the flare assembly to the existing pilot wells. Existing access tracks will be
utilised and no further work will be required to upgrade these tracks.

Construction activities include:

= Clearing and levelling the site, removing ground vegetation (grass)

= Excavating a ten metre by ten metre bunded area (sterile zone) to a depth of approximately 300 millimetres
= Lining the pit with HDPE liner

= Importing fill to the site from the gravel stockpile located at Wilga Park (approximately two vehicle
movements)

= Spreading, levelling and compacting fill to a height of approximately 150 millimetres across the exclusion
zone, and 300 millimetres within the sterile zone

= Spreading a 50 millimetre layer of blue metal aggregate within the sterile zone

= Installing fencing around the exclusion zone.
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The flare assembly will then be installed and will involve approximately 40 metres of aboveground piping
laid to connect the flare to the existing separator at the north-west corner of the exclusion zone. Pipe
supports will be installed approximately every seven metres to keep the piping in place. Hold down lines will
also be installed.

Construction activities for the flare will take approximately 10 days (two days clearing and eight days to install
piping and fencing). Construction hours will be between 7 am to 6 pm Monday to Sunday. However only low
noise activities that do not require heavy machinery (e.g. tidying of site, manual connections and pipe
assembly) will be conducted outside the standard construction hours recommended by the Interim Construction
Noise Guideline (ICNG) (DECCW 2009) (7am to 6pm Monday to Friday and 8 am to 1 pm Saturday).

During construction, the number of employees present on the flare site at any one time is expected to be
around five persons.

The flare construction site will not be accessible to the public as it located within the property boundary of the
WPPS site and the gate to WPPS will be locked to ensure no authorised entry.

2.6.2 Operation

The Tintsfield Pilot will operate for up to an additional three years to obtain gas and water flow rates. The
pilot is expected to produce gas at a rate of approximately 0.25 million standard cubic feet per day
(MMSCFD) and up to around 43 cubic metres of produced water per day.

Produced gas and water from the pilot wells will flow into the existing gathering system separator. The
separator will remove liquids contained within the produced gas. The separator will then provide a two-phase
separation process. All liquids will be transferred to the existing water-gathering network. Gas will be sent to
the new flare or onto WPPS.

Maintenance activities (including workovers) will be undertaken during the operation of the Tintsfield Pilot, to
maintain well integrity and optimise the performance of the wells.

26.2.1 Gas

A flowmeter will monitor the gas flow rate from the pilot, and gas will then be released and safely ignited at the
new flare. The flare will ignite automatically to ensure that all gas is burnt rather than vented to the atmosphere
(producing carbon dioxide and nitrogen, instead of methane). Flaring operations will occur at low levels, as
required, 24 hours per day, seven days per week for the duration of the pilot operation (up to three years).

The pressure of the gas in the separator will be controlled by two back-pressure regulating valves on the
flare pipe network. The settings of the regulators can be modified to suit operational requirements. The
regulators also help to minimise the pressure drop and noise emissions.

Once the flare and pilot are no longer required, flare infrastructure will be removed and the site rehabilitated
to its former state.

2.6.2.2 Water

Produced water from the pilot will be temporarily stored in the existing Tintsfield ponds after planned
maintenance works. From the Tintsfield ponds, produced water will be transferred through an existing flow
line to the existing Bibblewindi Water Transfer Facility and then through the Leewood Water Pipeline to the
Leewood Produced Water Facility (both under construction). Produced water will be stored at the Leewood
Produced Water Facility until it can be treated for reuse or, alternatively, transported off-site to a licenced
facility for disposal.
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Santos is currently investigating the economic and technical feasibility of treating produced water at the
Leewood Produced Water Facility by reverse osmosis or other methods. If Santos decides to operate a
water treatment facility at Leewood, this will be subject to a separate environmental assessment and
approval process.

Plate 2-1 Typical flare assembly Plate 2-2 Existing separator
2.6.3 Risk assessment

2.6.3.1 Operational risk assessment

An operational risk assessment will be completed prior to recommencing operation of the Tintsfield Pilot and
flare and will consider such measures as:

= control of hot work to mitigate the risk of bushfire

= liaison with the Rural Fire Service

= the provision of surface facilities designed and constructed so as to prevent and be protected from fire
= the provision of safety devices such as automatic shut-down valves (activated by fire to stop gas flow)
= provision of other safety devices such as non-return valves

= the use of flare chambers for environmental protection (type of flare).

2.6.3.2 Hazard risk assessment

A hazard and operability (HAZOP) analysis will be prepared prior to operation of the Tintsfield Pilot and flare
and will address a range of issues including the following:

= transportability = safety devices

= visibility = materials

= fire risk mitigation = training of personnel
= noise = maintenance.

= controllability
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2.7 Mitigation strategy

Santos has developed an extensive understanding of the steps and measures that should be taken to
prevent or minimise impacts on the environment, human health and safety when undertaking exploration
activities, through its experience developed over 50 years. A suite of mitigation measures and Statement of
Commitments have been developed that will be applied when carrying out the proposed activity. The
Statement of Commitments contained in Section 8.0, are tailored to CSG exploration activities, and are
consistent with many of the principles used in the various guidelines in NSW in relation to biodiversity
conservation, Aboriginal cultural and other heritage protection, pollution, noise, dust, stormwater, sediment
and erosion control, and waste management measures.

Santos uses compliance tracking and incident management systems throughout its operations. These
internal systems will be applied to monitor performance against the commitments identified in this
supplementary REF.

Detailed strategies for water source protection, waste, noise and greenhouse gas emissions are provided in
sections 2.7.1 to 2.8.4.

2.7.1 Woater source protection strategy

Construction of the flare will have minimal risk to water sources due to the limited area of disturbance and
proposed installation methods, including keeping topsoil in place where practicable.

During operation, groundwater abstracted from each well will pass through a separator to a gathering system
linking the wells to the existing Tintsfield ponds.

The Tintsfield ponds will be inspected and any required maintenance work will be undertaken prior to storage
of water from the future operation of the pilot.

Pressure gauges will be fitted to both gathering lines and monitored remotely through a Supervisory Control
and Data Acquisition (SCADA) system.

To monitor the impacts of groundwater extraction from the wider exploration and appraisal program, Santos is
proposing to install, and conduct ongoing monitoring of, nine groundwater monitoring bores (seven in shallow
aquifers and one deep aquifer monitoring bore). Refer to Appendix 4 for the monitoring bore locations.

2.7.2 Woaste reduction and management strategy

The construction of the flare will produce minimal waste, including:

= grass cuttings

= unused HDPE piping (offcuts)

= general waste from contractors and personnel on site.

Wastes requiring on-site storage will be placed within lidded skip bins in a designated waste transfer point

within the site area prior to transportation to an appropriately licenced waste management facility for
recycling or disposal.
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2.7.3 Noise management strategy

The construction of the flare will generate noise in the short-term (10 days). Construction hours will be between
7 am to 6 pm Monday to Sunday. However only low noise activities that do not require heavy machinery will be
conducted outside the standard construction hours recommended by the ICNG (DECCW 2009).

Noise impacts will be managed in accordance with the ICNG and OEH requirements. The management
approach will include:

= consultation with potentially affected receivers
= implementation of feasible and reasonable work practices

= complaint management and response.

The potentially affected noise receivers, the closest being a residential dwelling approximately 775 metres
from the flare, has been notified of the proposed activity. Prior to commencing construction activities, further
notification of work commencement will be provided. This will include details of the timing and duration of
noise generating activities.

During operation noise will be limited to the occasional combustion of gas through the flare or vehicles
visiting the site, and pumping of water between the wells and gathering system. The flare control valve
installed upstream of the flare reduces noise of the flare operation.

In the event of a noise complaint, the source of the noise will be investigated. Where necessary, Santos will
offer to conduct noise monitoring of the proposed activity at the potentially affected receiver. If it is
determined that noise levels are unacceptable, further feasible and reasonable work practices or mitigation
measures will be implemented.

2.7.4 Greenhouse gas emission strategy

Climate change is a long-term issue, requiring urgent but informed action to stabilise atmospheric
greenhouse gas concentrations. As a global stakeholder in the energy business Santos recognises its social
and environmental responsibility to pursue strategies that address the issue of climate change.

Santos is committed to working with government, industry and the community to address climate change
with specific focus on addressing energy efficiency, adaptation strategies and transition to lower emission
technologies and reporting transparency. Santos’ Climate Change Policy outlines the organisation’s
approach to climate change and realisation of the vision to ‘lower the carbon intensity of its products’.

Santos has publicly reported its greenhouse gas (GHG) emissions since 2004 with independent assurance
provided annually, and as a result, has established comprehensive governance processes which will ensure
that the emissions associated with the proposed activity will be accurately reported under the National
Greenhouse and Energy Reporting Act 2007 (Cth) (NGER Act). Santos’ governance system includes:

= annual independent assurance of GHG emissions

= regular audits in relation to implementation of the Environmental, Health and Safety Management System
(EHSMS)

= risk-based internal audits administered to ascertain conformance with, and effectiveness of the EHSMS
Standards

= monitoring and review of energy efficiency opportunities

= other audits of compliance with internal policies and procedures related to GHG reduction through the
internal audit program.
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2.8 Access arrangements

The site of the proposed flare is located at Lot 1 DP 1064422, on land owned by Santos group

companies (being Santos NSW (Narrabri Power) Pty Ltd and Santos Wilga Park Pty Limited) and
EnergyAustralia Narrabri Gas Pty Ltd. An access agreement between the titleholders and the land owners
for the site is in place.

The site of the Tintsfield Pilot (Lot 202 DP877118) is privately owned and a land access agreement is in
place for the proposed activity.

29 Additional approval requirements

The volume of water to be extracted during operation of the Tintsfield Pilot is approximately 25 mega litres
over three years, and Santos will need to obtain a water access licence, as per the provisions of the Water
Management Act 2000 to account for this water extraction.

The Protection of the Environment Operations Act 1997 (NSW) was amended on 28 June 2013 to include
CSG exploration, assessment and production as a ‘Scheduled activity’ for which a licence is required for the
premises at which the activity is carried on. Santos is in the process of obtaining an environment protection
licence that includes the operation of the Tintsfield Pilot and associated infrastructure.
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3.0 The site

3.1 Site description

The existing Tintsfield Pilot is located at located at Lot 202 DP 877118, Smiths Lane in PEL 238,
approximately 15 kilometres south-west of Narrabri and is accessible from Yarrie Lake Road, Kiandool Lane
and Jones Lagoon Road. The pilot comprises six wells that connect to a gas and water gathering system for
the pilot, including two water storage ponds (the Tintsfield ponds, shown in Figure 2-2).

The proposed flare for gas management will be located at 390 Kiandool Lane, Narrabri NSW on land
formally described as Lot 1 DP 1064422 within the PPL 3 corridor, and adjacent to the existing gas and
water gathering system. The flare will be situated approximately 3.6 kilometres north-east of the Tintsfield
Pilot, and about two kilometres west of the WPPS.

The WPPS is located just outside PPL 3 and sources gas from the Coonarah gas fields via the Coonarah
Gas pipeline that extends in a westerly direction from the WPPS.

Coordinates of the key components of the Tintsfield Pilot (and proposed flare) are identified in Table 3-1.

Table 3-1 Coordinates of key project components

Project component H Status Coordinates

Tintsfield 2 Existing 752539E, 6635898N (GDA 94, Zone 55)
Tintsfield 3 Existing 752490E, 6635904N (GDA 94, Zone 55)
Tintsfield 4 Existing 752589E, 6635891N (GDA 94, Zone 55)
Tintsfield 5 Existing 751652E, 6635918N (GDA 94, Zone 55)
Tintsfield 6 Existing 751721E, 6636128N (GDA 94, Zone 55)
Tintsfield 7 Existing 751779E, 6636411N (GDA 94, Zone 55)
Tintsfield flare Proposed 754891 E, 6638400 (GDA 94, Zone 55)

The Tintsfield pilot and flare and surrounding CSG infrastructure are provided in Figure 3-1.
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4.0 The existing environment
4.1 General description
4.1.1 Climate and weather

The closest Bureau of Meteorology weather station to the site is Narrabri (Rosewood Farm) (station 053103),
however it provides only sparse rainfall data from 1979 to 2012 and no temperature data. The weather
station considered the most representative of the site is Narrabri West Post Office (station 053030, opened
1891), while Narrabri Airport AWS (station 054038) is the closest station to the site with recent temperature
statistics (Narrabri West Post Office statistics end at 2002). The local climate can be regarded as semi-arid
due to hot summers and mild winters. The average daily maximum temperature is 26.5°C, while the average
daily minimum temperature is around 11.7°C (BoM, 2013). Annual rainfall is 659.7 millimetres and is known
to range between 297.4 millimetres (lowest record) and 1012.1 millimetres (highest record). Rainfall is
summer dominant with approximately 40 per cent of rainfall occurring between December and February.

As shown in Table 4-1, based on mean temperature records the warmest month is January and the coolest
month is July. October receives the greatest rainfall and April the least.

Table 4-1 Mean climate data

-\

Mean Max Temp (°C) 33.8 |[332 | 312 | 273 | 225 | 187 198 | 234 | 30.1
Mean Min Temp (°C) 193 | 191 | 164 | 119 |83 5.2 3.7 4.6 7.6 11.7 | 148 | 17.7
Mean Rainfall (mm) 823 | 621 | 568 | 389 |479 |48.2 | 463 | 411 | 425 | 829 | 618 | 783

4.1.2  Topography

The existing slope at the Tintsfield Pilot is relatively even and falls gently away to the north and north-west.
The proposed flare site is also relatively flat. Both sites have an elevation of around 220 metres Australian
Height Datum (AHD).

4.1.3  Vegetation

The lease areas for the existing CSG Tintsfield pilot have previously been cleared. The immediate surrounds
predominantly comprise agricultural paddocks and are void of contiguous areas of native vegetation. This
has reduced the potential habitat for native fauna.

The proposed flare site and surrounding area comprises cleared grazing lands and much of the vegetation is
in a degraded condition. Within the proposed flare site, the groundcover is dense and weed species such as
Saffron Thistle (Carthamus lanatus) and Mayne’s Pest (Verbena aristigera) are common across the site.
Saffron Thistle is a class 4 noxious weed in NSW. Dominant native grass species include Queensland
Bluegrass (Dichanthium sericeum) and Couch Grass (Cynodon dactylon). The site is void of overstorey
vegetation.

Vegetation in the surrounding area includes:

= some Pilliga Box (Eucalyptus pilligaensis) grassy woodland, which occurs in a small stand to the west of
the site

= regrowth Brigalow (Acacia harpophylla) along the roadside bordering the site

= individual species of Poplar Box (Eucalyptus populnea), Wilga (Geijera parviflora) and Belah (Casuarina
cristata) scattered across small areas of the property.
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4.1.4 Soils

The NSW Landscapes Technical Manual (EcoLogical, 2008) suggests that both the pilot and proposed flare
sites are defined by a single soil landscape (Coghill Alluvial Plains) with the surrounding area generally
comprising of similar landscapes. This soil landscape type comprises typically deep texture-contrast soils
with harsh clay subsoils, grey clay with gilgai (small epheremal lakes). For more information on soils refer to
Appendix 1.

According to the Draft Inherent Soil Fertility mapping of New England — North West Region (OEH, 2012), the
inherent soil fertility of the CSG Pilot and proposed flare site and immediate surrounds is moderate to
moderately low.

4.1.5 Land uses

The Tintsfield Pilot is already established for CSG operations and connects to an existing gas and water
gathering system that connects to the Tintsfield ponds. The land around the proposed flare and existing pilot
comprises cleared grazing land and is used for low intensity grazing and WPPS. The surrounding rural
setting is characterised by open paddocks with crops and/or grazing stock.

Neither the pilot nor the flare are located on or within two kilometres of land mapped as Biophysical Strategic
Agricultural Land (BSAL) or a Critical Industry Cluster (CIC) under the Strategic Regional Land Use Plan
New England North West (DP&I, 2012a). The nearest mapped BSAL is located approximately 6.5 kilometres
north-east of the proposed flare site.

Residences in the area are single dwellings of typically one storey. The nearest residence to the proposed
flare is located approximately 775 metres north-east of the proposed flare site. The closest receivers to the
existing Tintsfield Pilot are residential receivers about 900 metres away.

4.1.6 Availability of services

The Tintsfield Pilot and proposed flare are accessible from Yarrie Lake Road (sealed), Kiandool Lane
(unsealed) and Jones Lagoon Road and local access tracks. No upgrades to these tracks/roads will be
required.

There are no known telecommunications or other services in the immediate area, with the exception of the
existing gas and water gathering system between the Tintsfield Pilot and the nearby WPPS.

4.2 Surface and groundwater

Mollee Creek, a moderately well-defined ephemeral creek with some semi-permanent water holes is situated
in the vicinity of the Tintsfield Pilot. Given the even slope of the area, rainwater tends to pond after heavy
rain. There are no water courses in the immediate vicinity of the proposed flare site. The closest is Pig Creek
located approximately 1.8 kilometres south-east. Both sites are not located within a flood zone.

Groundwater is contained in the unconsolidated sediments along the Namoi River and its major tributaries.
The alluvium of the Namoi River is by far the most important in the state in terms of groundwater use,
providing water for stock use, domestic supplies, irrigated crops, industry and town water supplies. There are
three aquifers of importance in the region, which are the Lower Namoi, Upper Namoi and porous rock
groundwater sources of the Great Artesian Basin (GAB) Surat Pilliga Sandstone.
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4.3 Threatened species, populations and ecological communities

Based on past investigations, no threatened species, populations or ecological communities are known to
occur or be reliant on habitat contained within or near the existing Tintsfield Pilot. The operation of the pilot is
not considered to have the potential to adversely affect any threatened species, populations or ecological
communities.

An ecological field investigation was undertaken for the site of the proposed flare on 10 October 2012.
Searches for threatened species listed under State and Commonwealth legislation was carried out for a
radius of 10 kilometres from the proposed flare site. The findings of this investigation are provided at
Appendix 2. In summary, while a number of threatened species, populations and ecological communities
were identified as having the potential to occur on the site, none were identified during the field investigation.

4.4 Aboriginal cultural heritage

Aboriginal heritage was considered in detail as part of the original environmental assessment for the
Tintsfield Pilot. The key findings from this assessment were that there were no known sites identified from
searches of the Aboriginal Heritage Information Management System (AHIMS) in the area. In addition, site
investigations did not reveal any Aboriginal objects. The potential for unknown objects was considered to be
nil to low, given the disturbed nature of the site. No earthworks or other ground disturbance is proposed for
the Tintsfield Pilot.

Qualified archaeologists undertook a visual inspection on 10 October 2012 of the site of the proposed flare
and surrounding area in accordance with Section 4 of the Due Diligence Code of Practice for the Protection
of Aboriginal Objects in New South Wales (DECCW, 2010) — refer Appendix 3 for more detail.

The visual inspection included walking an area of 60 metres by 60 metres in order to cover the exclusion
zone around the flare location. The aim of the inspection was to identify whether Aboriginal objects were
present on the ground surface or were likely to be present below the ground surface at the site. Searches of
the AHIMS were also undertaken for an area within one kilometre from the flare site.

The results of the AHIMS searches together with the visual inspection did not identify any Aboriginal places,
sites or objects within the proposed flare site. The extensive disturbance of the site due to past land uses
and the distance of the site from permanent water sources suggest that the potential for any Aboriginal
cultural heritage material to be present within the site is nil to low.

4.5 Historic cultural and natural heritage

Database searches (including the Australian heritage database, National heritage list and Register of the
National Estate) indicated that there are no items of National heritage significant within or near the existing
Tintsfield Pilot or proposed flare site. No items listed on the NSW State Heritage Register (or of State
significance) occur with the sites and no European heritage items listed under the Narrabri Local
Environmental Plan 2012 (Narrabri LEP) occur in, or near the site.
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5.0 Regulatory context

5.1 Commonwealth legislation

5.1.1 Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) provides for the
protection of certain Matters of National Environmental Significance (MNES) listed under the Act, which include:
= World Heritage Areas

= National Heritage Places

= Ramsar wetlands of international importance

= Commonwealth listed threatened species and ecological communities

= Listed migratory species

= Commonwealth marine areas

= Great Barrier Reef Marine Park

= Nuclear actions

= Water resources in relation to coal seam gas and large coal mining development.

On 21 June 2013, the Environment Protection and Biodiversity Conservation Amendment Act 2013 was
assented to, the effect of which is to include water resources from CSG development and large coal mining
development as a MNES. Under the EPBC Act, Commonwealth approval is required from the Minister of
Sustainability, Environment, Water, Population and Communities (Minister) for any action that will have or is

likely to have a significant impact on a MNES, or on the environment of Commonwealth land or on the
environment if the action is proposed to be taken by a Commonwealth agency (known as a ‘controlled action’).

A person proposing to take a controlled action must refer the proposal to the Minister for determination. A
person proposing to take an action that the person thinks is not a controlled action may refer the proposal to
the Minister for the Minister's decision whether or not the action is a controlled action.

The proposed activity will be unlikely to impact on any MNES, as detailed in Table 5-1, or the environment on
Commonwealth land and is not proposed to be taken by a Commonwealth agency. Therefore, the proposed
activity will be unlikely to constitute a controlled action and Santos does not propose to lodge a referral to the
Minister for the proposed activity.

Table 5-1 Matters of National Environmental Significance (MNES)

MNES Overview

World Heritage Properties The proposed activity is not located in or within close proximity to a World Heritage area.
National Heritage Places The proposed activity is not located in close proximity to a National Heritage Place.
Wetlands protected by The proposed activity is not located within a RAMSAR listed wetland area.

international treaty (the
RAMSAR convention)

Nationally listed threatened Fifteen threatened fauna species, five threatened flora species and six threatened

species and ecological ecological communities were identified as potentially occurring in the search area. No
communities: EPBC-listed species were identified during the field investigations.
Migratory species Thirteen migratory species were identified as potentially occurring in the locality. Of

these, only one (the Cattle Egret) was considered likely to occur. The likely level of
impact on these species is considered to be low, given the highly mobile nature of this
species, and the poor habitat resources provided within at the site.
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MNES Overview

Commonwealth marine The proposed activity will not impact any Commonwealth marine areas.
areas

Great Barrier Reef Marine The proposed activity will not impact the Great Barrier Reef Marine Park.
Park

Water resources from CSG The proposed activity is unlikely to have a significant impact on water resources. A
development Groundwater Impact Assessment for the proposed activity has been undertaken by
CH2MHill, and is provided in Appendix 4. The assessment modelled the cumulative
impacts of groundwater extraction from the proposed activity with groundwater extraction
from the wider Energy NSW CSG Exploration and Appraisal Program. It determined that
there would be a negligible impact on the highly productive groundwater sources, and
associated groundwater dependent ecosystems and registered users, within the vicinity
of the site. Drawdown will be exhibited within the less productive porous rock
groundwater source, however due to depth and quality these are rarely used as water
resources.

There are no surface water courses in the immediate vicinity of the proposed activity.
With the implementation of standard construction and operation environmental
management controls, significant impacts on these resources are considered unlikely.

All nuclear actions The proposed activity does not involve a nuclear activity.

5.1.2  Native Title Act 1993

The objectives of the Native Title Act 1993 include:
= recognises native title rights and sets down basic principles in relation to native title in Australia
= provides for the validation of past acts which may be invalid because of the existence of native title

= provides for a future regime in which native title rights are protected and conditions imposed on acts
affecting native title land and waters

= provides a process by which native title rights can be established and compensation determined, and by
which determinations can be made as to whether future grants can be made or acts done over native title
land and waters

= provides for a range of other matters, including the establishment of a National Aboriginal and Torres
Strait Islander Land Fund.

A search was undertaken of the National Native Title Tribunal (NNTT) registers on 15 October 2012. The
search was conducted for the Narrabri LGA. This search identified one native title claimant, being the
Gomeroi People. Their claim extends over an area of 111,340 km? and includes the Narrabri LGA. This claim
was filed with the NNTT on 20 December 2011 and the notification completed on 15 August 2012. A former
claim in 2007 by the Gomeroi Narrabri People was discontinued.

Under the Native Title Act 1993 the valid grant of a freehold estate (other than certain types of Aboriginal and
Torres Strait Islander land) on or before 23 December 1996 is known as a 'previous exclusive possession
act', meaning that native title has been extinguished over the area. The site, being situated wholly within a
freehold estate granted prior to 23 December 1996, cannot be subject to a native title claim.
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5.2 NSW Legislation
Key State legislation and policies for the proposed activity are outlined in this section.
5.2.1 Petroleum (Onshore) Act 1991

The Petroleum (Onshore) Act 1991 (Petroleum Act) regulates the onshore exploration for, and production of,
petroleum. The proposed activity will be undertaken within the area of PPL 3 (installation and operation of a
new flare) and PEL 238 (extended operation of Tintsfield Pilot).

Santos is the holder of an exploration licence PEL 238 granted under the Petroleum Act and has the right to
prospect for petroleum on land listed in the licence. Santos is also the holder of petroleum production licence
PPL 3, which allows for the construction and operation of a pipeline for petroleum production and associated
infrastructure within the boundaries of the PPL 3 lease area.

Section 41 of the Petroleum Act provides that a holder of a production lease:

“...has the exclusive right to conduct petroleum mining operations in and on the land included in the
lease together with the right to construct and maintain on the land such works, buildings, plant,
waterways, roads, pipelines, dams, reservoirs, tanks, pumping stations, tramways, railways, telephone
lines, electric powerlines and other structures and equipment as are necessary for the full enjoyment
of the lease or to fulfil the lessee’s obligations under it.”

52.1.1 PPL3

The conditions contained in PPL 3 provide for the construction of a pipeline and associated infrastructure
and operations must be conducted in accordance with a Petroleum Production Environmental Operations
Plan (PPEOP). The PPEOP will form the basis for the ongoing operations and environmental management
of the project. The PPEOP submitted in May 2013 included the construction and operation of the proposed
flare infrastructure.

Condition 1 of PPL 3 states that “the lease holder must restrict operations to the lease area and must adopt
only approved methods of operations unless the lease holder obtains written approval of the Minister subject
to any conditions he may stipulate”.

The construction of a new flare within PPL 3 is permissible as an ‘other structure’. Consequently, approval
for a new flare is being sought from the Resources Minister to be established within the PPL 3 area to
provide gas management for the Tintsfield Pilot located in PEL 238. It is noted that any such activities
relating to the new flare will need to be consistent with the conditions of the licence (including management
around water, dust, vegetation, Aboriginal heritage etc) and subject to reporting requirements such as the
Petroleum Production Environmental Operations Plan (PPEOP) for PPL 3.

52.1.2 PEL 238
Under PEL 238, the following categories of prospecting operations may be undertaken:

Category |

= development to which clauses 10(1) and 10(2) of the State Environmental Planning Policy (Mining,
Petroleum Production and Extractive Industries) 2007 (Mining SEPP) apply.
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Category 2

= development to which clause 10(2) of the Mining SEPP applies that is not on land to which clause 10(1)
applies

= construction of an access way such as a track or road
= construction and use of boreholes

= seismic surveys.

Category 3
= construction and use of petroleum wells

= prospecting operations and water management infrastructure required to be carried out in accordance
with an approved Produced Water Management Plan

= fracture stimulation
= installation of gas gathering and pipeline infrastructure

= any prospecting operation resulting in a cumulative surface disturbance exceeding a total of five hectares
within the exploration licence area

= any other prospecting operations not listed in Category 1 prospecting operations or Category 2
prospecting operations.

Part of the proposed activity (the extended operation of the existing pilot wells) falls under Category 3
prospecting operations. Under Condition 2 of PEL 238, the licence holder must obtain approval from the
Resources Minister prior to carrying out any Category 2 or Category 3 prospecting operations on the
exploration licence area and is required to comply with the conditions of any approval granted by the
Resources Minister. A Surface Disturbance Notice, REF and Agricultural Impact Statement are required for
all Category 3 prospecting operations.

5.2.2  Environmental Planning and Assessment Act 1979
52.2.1 Overview
Development in NSW is assessed and approved under either Part 4 or Part 5 of the EP&A Act. Development

is assessed under Part 5 if:

= the relevant environmental planning instruments provide that the development does not require
development consent

= the development is not exempt development

= the development is either carried out by a determining authority or requires the approval of a determining
authority

= the development has not previously been approved under Part 4 of the EP&A Act.

The Tintsfield Pilot was originally assessed under Part 5 of the EP&A Act as it satisfied the conditions of Clause
6 of the Mining SEPP (development permissible without consent). The Resources Minister approved the
Tintsfield Pilot on 22 December 2009, and a modification for alternative well locations on 16 February 2010,
subject to conditions. The Tintsfield Pilot was subsequently constructed, and then operated for period of eleven
months before operations were suspended. Santos is how seeking a modification to this approval to extend the
operations of the Tintsfield Pilot for up to an additional three years.

Development for the purposes of petroleum exploration (which means any prospecting pursuant to an
exploration licence, assessment lease or production lease under the Petroleum (Onshore) Act 1991)) is
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permissible without development consent under clause 6 of the Mining SEPP, and is therefore assessable
under Part 5 of the EP&A Act. The proposed flare forms part of the Tintsfield Pilot and is for the purposes of
petroleum exploration for which development consent is not required in accordance with clause 6 of the
Mining SEPP. However, condition 1 of PPL 3 requires written approval of the Resources Minister for the
installation and operation of the flare.

The Resources Minister is the determining authority for the purposes of Part 5 of the EP&A Act.

5.2.2.2 Assessment under Part 5 of the EP&A Act

Under Part 5 of the EP&A Act, a determining authority is required to examine and take into account to the
fullest extent possible all matters affecting or likely to affect the environment by reason of the proposed
activity (section 111 duty). The determining authority must consider, among other things, the effect of the
proposed activity on critical habitat and any protected fauna or protected native plants within the meaning of
the National Parks and Wildlife Act 1974, and in the case of threatened species, populations or ecological
communities, and their habitats, whether there is likely to be a significant effect on those species, population
or ecological communities or those habits.

The determining authority is also required to determine whether an Environmental Impact Statement (EIS) or
Species Impact Statement (SIS) is required. This supplementary REF has been prepared to assist the
determining authority in meeting its obligations under section 111 of the EP&A Act. This supplementary REF
concludes that the proposed activity (extended operation of the Tintsfield Pilot and installation and operation
of a new gas flare) is not likely to significantly affect the environment or threatened species, populations or
ecological communities or their habitats, or critical habitat.

5.2.2.3 Narrabri Local Environmental Plan 2012

The proposed activity is located within the Narrabri LGA and is located on land zoned as RU1 (Primary
Production) under the Narrabri Local Environmental Plan 2012 (Narrabri LEP) which does not permit activities
for petroleum exploration. However the Mining SEPP allows for construction and operation of the proposed
flare to be carried out without development consent, which overrides the provisions of the Narrabri LEP.

5.2.3 Water Act 1912 and Water Management Act 2000

The Water Act 1912 (Water Act) and Water Management Act 2000 (WM Act) are the key pieces of legislation
regulating access and impacts to surface and groundwater resources in NSW. Where a Water Sharing Plan
(WSP) is in place, the WM Act governs the issuing of water access licences (WALs) and water management
and activity approvals. As WSPs are in place for surface and groundwater sources at or surrounding the site,
the WM Act (and not the Water Act 1912) applies to the proposed activity.

5.2.3.1 Water sharing plans

Water Sharing Plans (WSPs), prepared under the provisions of the WM Act set out Water Sharing Rules and
Management Rules for aquifer interference activities within each water source that operate under these water
management principles. The following WSPs apply to water sources beneath or in the vicinity of the site:

= WSP for the NSW Great Artesian Basin (GAB) Groundwater Sources
=  WDP for the NSW Murray-Darling Basin (MDB) Porous Rock Groundwater Sources
= WSP for the Upper and Lower Namoi Groundwater Sources.

The proposed activity will need to comply with the rules developed for the affected water sources within the
relevant WSPs outlined above.

PR114487; Rev 1/August 2013 Page 35



Recommencement of Tintsfield Pilot and flare PEL 238 and PPL 3, Gunnedah Basin, NSW
RPS Supplementary Review of Environmental Factors (REF)

5.2.3.2 Water access licences

Under Part 2, Chapter 3 of the WM Act, it is an offence to take water from a source regulated by the WM Act
unless in accordance with a water access licence (WAL). A WAL is also required for the taking of
groundwater, whether for consumption or incidentally, unless an exemption applies. Any new mining and
petroleum exploration activities that take more than three mega litres per year from groundwater sources
need to hold a WAL.

The volume of water to be extracted during operation of the Tintsfield Pilot is estimated to be approximately 25
mega litres over three years. Santos already has in place a WAL for 20 mega litres but additional licences or an
increase of the existing licence may be required to account for the water extraction at the Tintsfield Pilot.
Santos will ensure appropriate WALSs are in place to account for this water extraction.

5.2.3.3 Water management work approvals

Under Section 90 of the WM Act, a water supply work approval is required to construct and use a specified
water supply (e.g. from a pump or bore) at a specified location. Approvals are also required for some
drainage and flood works. The proposed activity does not constitute water supply, drainage or flood works
and approval under the WM Act is not required. However Santos will obtain water supply work approval, if
NOW advises it is a requirement.

5.2.3.4 Aaquifer interference approvals

Under Section 91F of the WM Act, it is an offence to carry out an aquifer interference activity without an
aquifer interference approval. Section 88A provides that Part 3 of Chapter 3 (including section 91F) applies
to each part of the State or each water source and each type or kind of approval that relates to that part of
the State or that water source that is declared by proclamation. At the time of writing, no proclamation has
been made declaring that Part 3 of Chapter 3 of the Act applies in relation to aquifer interference approvals
for any of the WSPs relevant to the proposed activity. Accordingly, it is not anticipated that an aquifer
interference approval under Section 91F will be required for the proposed activity. However Santos will
obtain approval, if NOW advises it is a requirement.

5.2.4  Strategic Regional Land Use Policy

The Strategic Regional Land Use Policy (DP&I, 2012a) identifies and protects more than two million hectares
of strategic agricultural land (SAL), protects valuable water resources, and provides greater certainty for
companies wanting to invest in mining and CSG projects in regional NSW.

The proposed activity is not situated on agricultural land classified as biophysical strategic agricultural land
(BSAL) or a Critical Industry Cluster (CIC) mapped under the Strategic Regional Land Use Plan New
England North West Region. The nearest mapped BSAL is located approximately 6.5 kilometres north east
of the proposed flare site. An Agricultural Impact Statement has been prepared for the proposed activity
(refer Appendix 1). The proposed activity is considered low risk and will not have an adverse impact on the
current or future agricultural production capacity or resources in the Narrabri Shire LGA.

On 19 February 2013 the NSW Government announced that a two-kilometre exclusion zone would be
imposed around residential zones to prevent new CSG exploration, assessment and production activities.
The proposed activity is located within two kilometres of some residential properties but is not situated in or
near a residential zone.
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5.2.5 Other legislation

The proposed activity will not be carried out in an environmentally sensitive area of State significance,
defined under the Mining SEPP, or land on which the following instruments apply: State Environmental
Planning Policy (Major Development) 2005, State Environmental Planning Policy No 14 — Coastal Wetlands
and State Environmental Planning Policy No 26 — Littoral Rainforests.

The proposed activity will be carried out on land in the Narrabri LGA, which is listed as an LGA to which
State Environmental Planning Policy No 44 — Koala Habitat Protection (SEPP 44) applies. While SEPP 44
does not apply in relation to the assessment of development under Part 5 of the EP&A Act, it has been
considered in the preparation of this REF. However given the absence of suitable koala habitat and that no
native vegetation is proposed to be removed, no further consideration of SEPP 44 is required.

Table 5-2 summarises other key pieces of legislation that were considered for the proposed activity.
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Legislation
Heritage Act 1977

Table 5-2 Summary of other legislation

Summary

To encourage the conservation of heritage of NSW. It is an offence to disturb or
excavate any land knowing or having reasonable cause to suspect that the
disturbance or excavation will or is likely to result in a relic being discovered,
exposed, moved, damaged or destroyed unless the disturbance or excavation
is carried out in accordance with an excavation permit.

How addressed

No items of state of local heritage significance listed under either the
Narrabri LEP 2012 or on the NSW State Heritage Register occur on or
immediately adjacent to the site. (Refer Appendix 3 for more detail).

National Parks and
Wildlife Act 1974 -

Threatened species

Regulates the undertaking of activities, which may impact on threatened
species, populations and ecological communities listed under the TSC Act and
their habitats.

Does not apply if the activity is carried out in accordance with an approval
under Part 5 of the EP&A Act.

National Parks and
Wildlife Act 1974 -

Aboriginal heritage

The NPW Act conserves places, objects and features of significance to
Aboriginal people. It is an offence under the NPW Act to:

= harm or desecrate an object that the person knows is an Aboriginal object
except in accordance with an Aboriginal heritage impact permit (AHIP)

= harm or desecrate Aboriginal objects and Aboriginal places except in
accordance with an Aboriginal heritage impact permit or where the person
can show they exercised due diligence to reasonably determine that no
Aboriginal object will be harmed.

The proposed activity will not impact on any known Aboriginal objects or
places. More information about Aboriginal cultural heritage is included in
Section 6.0 and Appendix 3.

Native Vegetation Act
2003

Seeks to encourage revegetation and rehabilitation of land wit appropriate
native vegetation, provide incentives to landholders to manage native
vegetation and end broad scale clearing, unless it improves or maintains the
environment.

Does not apply to any clearing that is part of an activity carried out in
accordance with an approval under Part 5 of the EP&A Act.

Noxious Weeds Act
1993

This Act outlines the definition, declaration, and control of noxious weeds
throughout the State. Landowners or occupiers have obligations under the Act,
to control any declared weed on their property.

Mitigation measures for weed control are include in Section 6.0 and Section
8.0 of this supplementary REF.

Protection of the
Environment
Operations Act 1997

Protect, restore and enhance the quality of the environment in New South
Wales, having regard to the need to maintain ecologically sustainable
development. The POEO Act requires environmental protection licences
(EPLSs) be obtained for the carrying out of ‘scheduled activities’.

The proposed activity is a scheduled activity and Santos is required to hold
an EPL.

The Tintsfield pilot is included in an EPL application that will be lodged for
PEL 238.

Santos is also in the process of applying for an EPL for PPL3, as per interim
arrangements.

Roads Act 1993

Under Section 138 of the Act, a person must not:

= (@) erect a structure or carry out a work in, on or over a public road, or
= (b) dig up or disturb the surface of a public road, or
= (c) remove or interfere with a structure, work or tree on a public road, or

The proposed activity does not involve any works on or to public roads.
Approval from the RMS or Narrabri Shire Council will not be required.
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Legislation

’ Summary

= (d) pump water into a public road from any land adjoining the road, or
= (e) connect a road (whether public or private) to a classified road,
otherwise than with the consent of the appropriate roads authority.

’ How addressed

Threatened Species
Conservation Act
1995

Sets the framework for the listing of threatened species, populations and
ecological communities, and key threatening processes in NSW, and the
preparation and implementation of recovery plans and threat abatement plans.

The ecological assessment identified a number of threatened species and
ecological communities as having the potential to occur on the site or
surrounds but none were identified onsite (refer Appendix 2). The ecological
assessment concluded that the proposed activity was unlikely to have a
significant impact on threatened species, populations or ecological
communities (or their habitats).

Civil Aviation Safety
Regulations 1998

Airspace Regulations
2007.

These Regulations are designed to enable the Civil Aviation Safety Authority
(CASA) to perform the functions and exercise the powers in connection with the
administration and regulation of Australian-administered airspace.

Any facility, which would likely create an exhaust plume, has a legal
responsibility and duty of care to provide details to the Civil Aviation Safety
Authority (CASA).

The proposed flare site is located approximately 17 kilometres from the
Narrabri aerodrome. Aviation authorities have established that an exhaust
plume with a vertical gust in excess of 4.3 metres per second (m/s) may
cause damage to an aircraft airframe, or impact on an aircraft when flying at
low levels. Facilities located within 15 kilometres of an aerodrome are to
consult the aerodrome operator if the exhaust plume will have a greater
velocity than 4.3 metres per second at the height of the Obstacle Limitation
Surface (OLS). In areas remote from an aerodrome, a proponent is required
to notify CASA if the exhaust plume has a vertical velocity greater than 4.3
m/s at a height of 110 metres or more above ground level. The flare plume
does not require CASA notification as it is outside the notification distance
of the aerodrome and the flume would be lower than the prescribed flume
heights described above.
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6.0 Environmental impacts and mitigation
6.1 Environmental assessment

Table 6-1 addresses the potential environmental impacts associated with the proposed activity (extended
operation of the Tintsfield Pilot and installation and operation of a new flare), and identifies mitigation
measures to ensure any impacts are appropriately managed.

Potential impacts have been categorised in accordance with the ESG2 Guidelines (DTIRIS, 2012) into
various impact categories, having regard for the extent, size, scope intensity and duration of potential
impacts. The impact categories include:

= negligible

= |low adverse

=  medium adverse
= high adverse

= positive.
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Table 6-1 Environmental impacts and proposed mitigation

Impact
category

Potential impacts Proposed mitigation measures

Physical and chemical

Is the proposed activity likely to impact on soil quality or land stability?

Proposed flare =  There will be minor short-term ground disturbance during clearing and = The area of disturbance associated with the proposed Low
levelling of the new flare site (up to 3,600 mz). flare will be kept to the minimum required. adverse
= Removal of vegetation and exposing soils has the potential to cause soil = Appropriate erosion and sediment control measures will
erosion and loss of topsoil. be implemented during construction and operation.
= There will be a minor risk of soil contamination occurring from the = The flare site will be topped with aggregate and
proposed activity as a result of fuels or oils being spilled during compacted to ensure no soil is exposed.
construction activities. = Spill kits will be available during construction and

= No impacts during operation are anticipated. personnel will be trained to use them. A training record
will be maintained as evidence of training.

Extended operation of = No ground disturbance will occur at the existing Tintsfield Pilot as part of Not required. Negligible
Tintsfield Pilot extended operations. Therefore there will be no risks to soil quality or
land stability.

Is the activity likely to affect a water body, watercourse or wetland or natural drainage system?

Proposed flare = No drilling or excavation where groundwater may be encountered will be Not required. Negligible
required during construction of the flare. As such, impacts to groundwater
during construction are not anticipated.

= No impacts to groundwater during operation are anticipated, as the flare
is a surface facility.

= Risks to surface water relate to increased sedimentation and risks of The mitigation measures identified above in relation to the Negligible
spills. There are no watercourses in the immediate vicinity of the protection of soils will be implemented and will also help to
proposed flare and impacts to nearby surface waters are considered ensure impacts to surface water are minimised.

unlikely during construction and operation.
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Aspect

Extended operation of .
Tintsfield Pilot

Potential impacts

Impacts to groundwater as a result of the extended operation of the pilot
for up to an additional three years have been modelled as part of a
cumulative assessment (Appendix 4).

The total quantity of water proposed to be abstracted during the operation
of the Tintsfield pilot is estimated at 25,162 m?, equating to an average of
23 m*/day over the 1096 day duration of the proposed pilot.

The alluvial groundwater sources of the Upper and Lower Namoi alluvium
(NSW Upper and Lower Namoi Groundwater Source WSP) and the Great
Artesian Basin (GAB) Surat Pilliga Sandstone (NSW GAB Groundwater
Source WSP) are considered to be highly productive in the context of the
Aquifer Interference Policy (AIP). The groundwater model predicts that
there will be no decline in the water table or change in flux within these
aquifers. This is due to the aquitard layers, including the Purlawaugh
Formation, that separate the target coal seam from both the alluvium and
GAB.

The porous rock groundwater source of the Gunnedah Basin (NSW MDB
Porous Rock Groundwater Source WSP) is considered a less productive
porous rock groundwater source in the context of the AIP. The targeted
coal seam (Hoskissons seam) falls within this water source

A decline in groundwater head of over 2 m is indicated for the lower part
of the porous rock groundwater source of the Gunnedah Basin (GMA604)
(NSW MDB Porous Rock groundwater source WSP). This impact on
hydraulic (pressure) head combined with the fluxes developed within the
lower part of the groundwater source required to meet the pilot CSG
water demand are interpreted to comprise an aquifer interference within
the combined groundwater source and thus may require licensing and
approval.

There are a number of registered bores within the vicinity of the proposed
activity. These bores extract water from the Pilliga Sandstone. The Pilliga
Sandstone of the Surat Basin is considered the lowest (and most
easterly) intake beds of the Great Artesian Basin (GAB). As stated above,
this aquifer will not be significantly impacted by the proposed activity.

The nearest high priority groundwater dependant ecosystems (GDESs) are
Hardy’s, Mayfield and Eather Springs. These are located approximately
30 km south east of the Tintsfield Pilot. These are hydrogeologically
associated with the Pilliga Sandstone. As there is no significant impact to
the Pilliga Sandstone, there is expected to be no significant impact on the
GDEs due to the proposed activity. Similarly, the model results indicate
that there will be no significant impact on groundwater dependent
terrestrial vegetation within the program area.

Proposed mitigation measures

Implementing the water source protection strategy, as
outlined in section 2.7.1.

The volume of water extracted from the pilot wells will be
monitored.

The Groundwater Monitoring and Management Plan that
includes installation and operation of shallow and deep
aquifer monitoring bores will be implemented.

The wells will be decommissioned as soon as they are no
longer required

Santos will make reasonable endeavours to seek
permission (from landowners) to monitor registered
groundwater bores within 2 kilometres of the site to
determine if there are any impacts to aquifers.

Impact
category

Low
adverse
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Aspect Potential impacts Proposed mitigation measures e
category
= Chemical or hazardous materials will only be used in minimal quantities = The Tintsfield ponds will be operated appropriately to Negligible
during workovers and maintenance during operation. minimise risks in accordance with procedures addressing
= Risks to surface water during operation relate to risks of spills/overflows operating levels, inspections, maintenance and
of produced water extracted from the wells. However the nearest water monitoring.
way is located at least 1.8 kilometres away and the capacity of the = The water gathering system and water management
Tintsfield storage ponds is sufficient to avoid the risk of overflows. facilities will be appropriately maintained to ensure
efficient operation.

Is the activity likely to change flood or tidal regimes, or be affected by flooding?

Proposed flare and = The establishment of a flare will not increase the hardstand area, Not required. Negligible

extended operation of increase surface run-off or dramatically alter existing flood patterns.

Tintsfield Pilot = Neither the flare nor pilot are located in areas that are subjected to
flooding.

= Neither the flare nor pilot sites are located near the coast and therefore
will not affect tidal regimes.

Is the activity likely to affect coastal processes and coastal hazards, including those under projected climate change?

Proposed flare and * The proposed activity is not near the coast and will not affect coastal Not required. Negligible

extended operation of processes or coastal hazards.

Tintsfield Pilot

Does the proposed activity involve the use, storage or transport of hazardous substances or the use of generation of chemicals, which may build up residues in the

environment?

Proposed flare = Fuels and hydraulic oils will be required during construction of the flareto | = Those measures outlined for soils above will be Low
operate machinery. These could be spilled during transit, storage or use implemented to ensure risks associated with the use of adverse
at the site if inappropriately managed. chemicals and fuels will be minimised.

= The operation of the flare will not involve the use of hazardous = The proposed activity will be undertaken in accordance
substances or chemicals that build up residues in the environment. with the Hazard Area Classification Assessment
Extended operation of = Extended operation of the pilot will not involve the use of hazardous = Those measures outlined for soils above will be Negligible
Tintsfield Pilot substances or chemicals that build up residues in the environment. implemented to ensure risks associated with the use of
* Workovers and maintenance activities will require minimal use of chemicals and fuels will be minimised.
chemicals, fuels and oils. While these substances are not highly
hazardous at the volumes which they are proposed to be used, potential
impacts may occur due to their improper use, transport or storage, or in
the event of an incident. Such impacts could include outbreak of fire, or
pollution of land, water or air.
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Aspect Potential impacts

Does the activity involve the generation or disposal of gaseous, liquid or solid waste or emissions?

Proposed mitigation measures

Impact
category

Proposed flare .

Exhaust emissions from machinery and equipment will be generated
during construction. Given the short construction timeframe (up to ten
days), such impacts will be temporary.

Incorrect handling of waste can result in pollution of the surrounding
environment. A small amount of vegetation waste (grass) will be
generated by site clearing activity.

Small amounts of other construction waste including general refuse, will
also be generated.

Vehicles, plant and equipment will be regularly
maintained to ensure they are in good operating
condition.

Vehicles, plant and machinery will be turned off when not
in use rather than left idling during construction of the
flare.

All wastes generated onsite will be disposed of at an
appropriately licensed waste facility.

Low
adverse

Proposed flare and Ll
extended operation of
Tintsfield Pilot

During the extended operation of the pilot, gas will be used to power
onsite equipment and surplus gas will be combusted by the flare. Of the
approximately 0.25 MMSCFD of gas to be produced by the pilot, some
gas will likely be utilised to power onsite equipment, with the remainder
being flared.

The combustion of methane (to power onsite equipment and as part of
flare operations) will release carbon dioxide (CO) and nitrogen into the
atmosphere. The flare has been designed to ensure that ignition and
complete gas combustion occurs.

Air quality impacts were assessed for the existing flare at the Bibblewindi
Water Transfer Facility. The capacity of this flare is 5 MMSCFD. The
assessment found that concentrations of NO, and CO dissipate with
distance from the flare. When taking into account background air quality,
modelling shows that the emissions will remain substantially below
acceptable levels (as per the criteria specified by the OEH in the
Approved Methods for the Modelling and Assessment of Air Pollutants in
New South Wales (DEC, 2005) for 15 minute, 1 hour and 8 hour
averages. Given that the proposed flare is of a smaller scale (less than
one tenth of the size), air quality impacts are expected to remain low.

During operation, the flare is estimated to release between approximately
12 and 25 tonnes of CO; equivalent (tCO,-e) per day. These values are
based on the design capability of the equipment rather than the expected
gas flow rates and are therefore conservative. Discussion of GHG
impacts is considered in the cumulative section of this table.

The flare and pilot will be maintained during operation to
ensure efficient operation and flare combustion.

Low
adverse
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. P Impact
Aspect Potential impacts Proposed mitigation measures P
category
Will the activity involve the emission of dust, odours, noise, vibration, or radiation in the proximity of residential/urban areas or other sensitive locations?
Proposed flare = Nearest receivers are 775 metres from the proposed flare site. = Dust will be suppressed by spraying water on exposed Negligible
= Site clearing and construction activities (including vehicle movements) areas during construction as necessary.
may generate dust. Given the short construction timeframe (up to ten = Site speed limits will be imposed to minimise dust
days), any impacts will be temporary. generated by vehicle movements.
= Noise impacts during construction may occur during site clearing, = Adjacent landowners will be contacted prior to
installation of the proposed flare and use of other construction machinery. construction and informed of construction activities.
Impacts will be temporary and minor given the short construction
timeframe (up to ten days) and nature of construction activities. Vibration
impacts are not expected given the distance to nearby receivers.
Proposed flare and =  The flare will release carbon dioxide in low concentrations, which is an = Inthe event of a noise complaint, the source of the noise Low
extended operation of odourless gas. As such, odour impacts are not expected. will be investigated and, where necessary, noise adverse
the Tintsfield Pilot = Extended operation of the pilot and flare will not generate significant mitigation measures implemented.
levels of noise and is unlikely to impact on adjacent sensitive receivers,
which are at least 775 metres away.
= A 5 metre sterile works zone will be established around the flare, which is
the area where there may be radiation risk to workers. In addition, a
32 metre exclusion zone will be established around the flare to prevent
public access.
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Aspect Potential impacts Proposed mitigation measures e
category
Biological ‘
Is any vegetation to be cleared or modified (including vegetation of conservation significance)?
Proposed flare = The proposed flare is located within an area that has been heavily = The site will be rehabilitated once operation of the Negligible
disturbed by grazing. This area is in poor ecological condition, and of little Tintsfield Pilot is completed.
habitat value due to the high levels of disturbance. The flare will not
require the clearing of any over-storey vegetation only the removal of
disturbed ground cover. The flare area is not considered to provide core
habitat for threatened species (refer Appendix 2 for more detail).
Extended operation of = No further clearing will be undertaken at the Tintsfield Pilot site. = The site will be rehabilitated once operation of the Negligible

the Tintsfield Pilot

Tintsfield Pilot is completed.

Is the activity likely to have a significant effect on threatened flora or fauna species, populations, or their habitats, or critical habitat; or an endangered ecological

community or its habitat?

Proposed flare = The proposed flare is located within an area that has been heavily Not required. Negligible
disturbed by grazing. No threatened species, populations, ecological
communities or their habitat, or critical habitat is likely to be affected as
none were identified at the site (refer Appendix 2 for more detail).
Extended operation of = No further disturbance at the Tintsfield Pilot site is proposed. Not required. Negligible
the Tintsfield Pilot
Does the activity constitute or is part of a key threatening process?
Proposed flare and = The TSC Act lists bushfire as a key threatening process. High frequency = The flare exclusion zone will be maintained as a non- Low
extended operation of fire resulting in the disruption of life cycle processes in plants and animals ignition zone, to limit the possibility of fire. adverse
the Tintsfield Pilot and loss of vegetation structure and composition. Thg flare will ha\{e a = General site safety protocols, incident management and
cleared exclusion zone of 32 metres to reduce such risks. Thg design of emergency procedures (including bushfire risk) will be
the flare also has emergency and manual shut down capabilities. implemented during construction and operation.
Does the activity have the potential to endanger, displace or disturb fauna (including fauna of conservation significance) or create a barrier to their movement?
Proposed flare = Noise generated by vehicles and machinery during the brief construction = Conduct pre-start checks of all plant and equipment prior | Negligible

period may deter native fauna from the site. Such impacts will be temporary

The establishment of the flare will not result in the displacement of fauna
given the lack of suitable habitat present in the area. It will also not create
a barrier to fauna movement, given the relatively small size of the
exclusion zone, nor will it impact on native plants protected under the
NPW Act.

to warm up during construction to check for any hidden
fauna.
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Aspect Potential impacts Proposed mitigation measures e
category
Extended operation of = No further disturbance at the Tintsfield Pilot site is proposed. The lease Not required Negligible
the Tintsfield Pilot areas are already fenced and so additional impacts to flora and fauna are
not expected.
Is the activity likely to impact an ecological community of conservation significance?
Proposed flare and * The site of the proposed flare does not comprise any ecological Not required. Negligible
extended operation of community of conservation significance. No further disturbance at the
the Tintsfield Pilot Tintsfield Pilot site is proposed and there will be no additional impact on
any ecological communities.
= The proposed activity will not result in aquifer interference to any
groundwater aquifers on which Groundwater Dependent Ecosystems are
reliant (Appendix 4).
Is the activity likely to cause a threat to the biological diversity or ecological integrity of an ecological community?
Proposed flare and * The ecological condition of the proposed flare site is poor and the Not required. Negligible
extended operation of footprint of the activity is relatively small. Therefore, the proposed activity
the Tintsfield Pilot is unlikely to significantly reduce the site’s biodiversity or ecological
integrity.
= No further disturbance at the Tintsfield Pilot site is proposed therefore
impacts to ecological communities and biological diversity are not
expected.
Is the activity likely to introduce noxious weeds, vermin, feral species or genetically modified organisms into an area?
Proposed flare = There is potential for weeds such as Saffron Thistle to be spread during = Local plant and machinery exposed to noxious weed or Low
construction. Saffron Thistle is a Class 4 noxious weed. unwanted crop species, or mobilised from interstate, will adverse
be cleaned of any soil, seed and vegetation prior to being
transported to the site in accordance with legislative
requirements.
= All cleared weed species will be stockpiled separately,
and removed off site. Weed material will not be re-used
as part of site rehabilitation.
= Saffron Thistle, a Class 4 declared noxious weed, will be
appropriately controlled at the flare location and along the
proposed access road and tracks prior to construction.
Extended operation of = No further disturbance at the Tintsfield Pilot site is proposed, as such the | Not required. Negligible

the Tintsfield Pilot

risk of spreading weeds or introducing vermin is nil.
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Aspect Potential impacts Proposed mitigation measures e
category
Community ‘
Is the activity likely to affect existing community services or infrastructure?
Proposed flare and = The proposed activity is unlikely to adversely impact on any community Not required. Negligible
extended operation of services and infrastructure.
the Tintsfield Pilot = There may be some small-scale temporary economic benefits as
contractors and employees required for the proposed activity may be
required to be sourced from outside the local area and may require
accommodation in Narrabri or other surrounding areas.
= The proposed activity will not impact on any water supply services,
processing facilities, or railways required for agricultural enterprises.
Does the activity affect sites of importance to the local or broader community for their recreational or other values or access to these sites?
Proposed flare and = There are no sites of importance to the local or broader community for Not required. Negligible
extended operation of their recreation value located within the vicinity of the pilot or flare site.
the Tintsfield Pilot
Is the activity likely to affect economic factors?
Proposed flare and = The proposed activity is temporary and small in scale and is unlikely to Not required. Negligible
extended operation of affect economic factors.
the Tintsfield Pilot
Is the activity likely to have an impact on the safety of the community?
Proposed flare and = Potential risks to public safety are associated with a general risk of injury | ®= The site is to be locked at all times. Low
eﬁte_pdeti_olr()jegltlon of at the site, ra_ldiatipn from the flare or impacts _resulting from a fire. Access |« The proposed activity will be undertaken in accordance adverse
the Tintsfield Pilot to the flare site will be restrlpted from the public to ensure no with a Hazard Area Classification
unauthorised access. The risk of radiation exposure outside the 32 metre ] ) o
exclusion zone will be very minor. A 5 metre sterile works zone will be * An operational risk and HAZOP analysis will be
established to maintain safety of workers. undertaken prior to the commencement of operation.
= The flare exclusion zone will be maintained as a non-
ignition zone, to limit the possibility of fire.
= General site safety protocols, incident management and
emergency procedures (including bushfire risk) will be
implemented during the construction and operation works.
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Aspect Potential impacts Proposed mitigation measures e

category

Is the activity likely to cause a bushfire risk?

Proposed flare = The operation of a flare will involve ignition of methane gas and the = The flare exclusion zone will be maintained as a non- Low
production of a flame so there is an inherent risk to surrounding land if ignition zone, to limit the possibility of fire. adverse
site is inappropriately managed. = General site safety protocols, incident management and

= A 32 metre exclusion zone around the flare will be established and emergency procedures (including bushfire risk) will be
maintained as a non-ignition zone to limit the possibility of fire. implemented during the construction and operation works.
= The proposed flaring system will be designed to withstand fire and
minimise the risk of fire escape. Flaring will be able to be stopped
instantaneously with manual valves and automatically operated valves
that close during emergency fire events.

Extended operation of = The operation of the pilot will generate gas that will be collected and = The flare exclusion zone will be maintained as a non- Low

the Tintsfield Pilot transferred to the flare for release. There is a very minor risk that gas may ignition zone, to limit the possibility of fire. adverse
be released and could then ignite at the _pl_lot_. Exclusion zones around = General site safety protocols, incident management and
well leases are already established to minimise any such risk. emergency procedures (including bushfire risk) will be

implemented during the construction and operation works.

Is the activity likely to cause impacts on the visual or scenic landscape?

Proposed flare = The flare stack is 3.5 metres high and will operate continuously at very low | = Options for mitigation will be explored and discussed with Low
rates. The flare may be visible from adjacent residential properties and the relevant landowner, should issues be raised with adverse
public roads, particularly at night. However, given the relatively small size of regards to potential visual impacts associated with the
the proposed flare and the distance between the flare and closest flare.
residential receiver (775 metres) it is considered unlikely that there will be
major visual impacts associated with the proposed activity.

= Adjoining landowners were notified of the proposed flare on 8 March 2013.

Extended operation of = No additional infrastructure will be installed above the surface at the pilot Not required Negligible

the Tintsfield Pilot site. There will be no additional visual impacts relating from the extended
operation of the pilot.
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Aspect Potential impacts Proposed mitigation measures e
category
Natural resources
Is the activity likely to result in degradation of an area reserved for conservation purposes?
Proposed flare and = The proposed activity will not impact on any areas reserved for Not required. Negligible
extended operation of conservation purposes.
the Tintsfield Pilot
Is the activity likely to affect the use of, or the community’s ability to use, natural resources?
Proposed flare = The construction and operation of the flare is unlikely to impact on any = The site will be rehabilitated at the end of works. Negligible
surface water resources or soils.
= The proposed flare will be located on land owned by Santos that is not
currently used for agriculture. An Agricultural Impact Statement has been
prepared for the proposal following the requirements of Guidelines for
agricultural impact statements at the exploration stage (DP&I, 2012b)
(refer Appendix 1).
The flare site is not located within biophysical strategic agricultural land or
a critical industry cluster under the SRLUP. It is also located in excess of
two kilometres of a residential zone. The proposed activity is considered
low risk and will not have an adverse impact on the current or future
agricultural production capacity or resources in the Narrabri Shire LGA.
Extended operation of = The proposed activity will not affect aquifers on which the community are | Not required. Low
the Tintsfield Pilot reliant. The groundwater assessment found that there will be no adverse adverse
impacts to any registered water extraction bores identified in the vicinity
(Appendix 4).
= For a summary of groundwater impacts refer to section: Is the activity
likely to affect a water body, watercourse or wetland or natural drainage
system? on page 40 of this report.
= Agricultural impacts to agricultural resources and industries are expected
to be minimal (refer Appendix 1).
Is the activity likely to involve the use, wastage, destruction or depletion of natural resources including water, fuels, timber, or extractive materials?
Proposed flare = Minor quantities of fuel will be used during construction. Gas will be Not required. Negligible

combusted during operation of the flare. This will only be for the duration
of the pilot (up to three years) or until an alternative use of the gas is
identified.
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Aspect Potential impacts Proposed mitigation measures e
category
Extended operation of = The proposed activity will not affect aquifers on which the community are | Not required. Low
the Tintsfield Pilot reliant. The groundwater assessment found that there will be no adverse adverse
impacts to any registered water extraction bores identified in the vicinity
(Appendix 4).
=  For a summary of groundwater impacts refer to section: Is the activity
likely to affect a water body, watercourse or wetland or natural drainage
system? on page 40 of this report.
= Agricultural impacts to agricultural resources and industries are expected
to be minimal (refer Appendix 1).
Heritage
Will the activity disturb the ground surface or any culturally modified trees?
Does the activity affect known Aboriginal objects or Aboriginal places?
Is the activity located in an area where landscape features indicate the presence of Aboriginal objects?
Can harm, to objects or disturbance of landscape features be avoided?
Does the proposed activity affect areas subject to native title claims, indigenous land use agreements or joint management?
Proposed flare = The construction of the new flare will involve minor disturbance to the = All works will be undertaken to comply with Part 6 of the Negligible
ground surface. No objects or places of indigenous cultural heritage, or National Parks and Wildlife Act 1974.
scarred/modified trees, have be.en |dent|f|(_ad on the site or nearby to the = If any previously unidentified Aboriginal site/s are
proposed flare. The archaeological potential of the site is considered to identified during works, then works in the immediate area
be very low to nil (refer Appendix 3). will cease, the area will be cordoned off and the OEH
= No indigenous land use agreements or joint management arrangements Enviroline 131 555 will be contacted. A suitably qualified
will be affected by the proposed activity. archaeologist will be contacted so that the site could be
= Under the Native Title Act 1993 the valid grant of a freehold estate (other assessed and managed.
than certain types of Aboriginal and Torres Strait Islander land) on or = |n the event that skeletal remains are uncovered, work
before 23 December 1996 is known as a ‘previous exclusive possession must cease immediately in that area and the proponent,
act’, meaning that native title has been extinguished over the area. The Santos must contact the NSW Police Coroner to
site, being situated wholly within a freehold estate granted prior to 23 determine if the material is of Aboriginal origin. If
December 1996, cannot be subject to a native title claim. determined to be Aboriginal, the OEH Enviroline 131 555
and relevant Aboriginal stakeholders must be contacted
to determine an action plan for the management of the
skeletal remains prior to works re-commencing.
Extended operation of = No Indigenous objects, places or culturally significant trees have been Not required. Negligible
the Tintsfield Pilot identified on the site or nearby to the pilot. Further disturbance at the
Tintsfield Pilot site is proposed so there is no risk of disturbing Indigenous
heritage.
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category
What is the impact on places, buildings, landscapes or moveable historic heritage items?
Is any vegetation of cultural landscape value likely to be affected?
Proposed flare = No items or sites of non-Indigenous heritage significance or vegetation of | = If any previously unidentified potential European cultural Negligible
cultural landscape value have been identified on or near the proposed heritage material is identified during works, then works in
flare location. the immediate area will cease, the area will be cordoned
off and the OEH Heritage Branch will be contacted. A
suitably qualified archaeologist will be contacted so that
the site can be assessed and managed.
Extended operation of = No items or sites of non-Indigenous heritage significance or vegetation of | Not required. Negligible
the Tintsfield Pilot cultural landscape value have been identified on or near the proposed
flare location. In addition, no further disturbance at the Tintsfield Pilot site
is proposed.
Cumulative
Proposed flare = Cumulative effects associated with construction of the proposed flare (i.e. | Not required. Negligible
traffic, noise and air quality) are not anticipated given the short
construction duration (10 days) and distance to other major
construction/CSG projects in the region.
Extended operation of = As stated above, impacts to groundwater as a result of the extended Those measures outlined for water resources above. Low
the Tintsfield Pilot operation of the pilot for up to an additional three years have been = The flare and pilot will be maintained during operationto | adverse
modelled as part of a cumulative assessment of exploration activities ensure efficient operation and flare combustion.
Appendix 4). _ . .
(App ) ) ) o ) = Greenhouse gas emissions will be monitored and
= The cumulative assessment included operation of the Tintsfield Pilot reported in accordance with legislative requirements.
targeting the Hoskissons seam and five other pilots targeting the Maules
Creek Seams (Dewhurst 22-25, Dewhurst 13-18H, Dewhurst 26-31,
Bibblewindi Multi Lateral, Bibblewindi West) all located in or near the
State Forest.
= The modelling found that across all pilots there will be no aquifer
interference to the Upper and Lower Namoi Alluvium or the Great
Artesian Basin Surat Pilliga Sandstone aquifers, which are productive
water sources utilised in the region.
= A decline in groundwater head of over 2 m is predicted for the lower part
of the porous rock groundwater source of the Gunnedah Basin (GMA604)
(NSW MDB Porous Rock groundwater source WSP) and the predicted
induced fluxes may comprise an aquifer interference within the combined
groundwater source and thus may require licensing under the AIP.
However, the lower part of the porous rock groundwater source of the
Gunnedah Basin is unlikely to be utilised for water supply purposes given
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Aspect Potential impacts Proposed mitigation measures e
category
the depth of the water source, the likely poor quality of the water source
and the availability of better quality water supply at shallower depths. It is
deemed that the predicted impact to the water source will result in a

negligible effect on the long-term viability of the source.

= There will be no impact to identified high priority GDE’s or registered
groundwater extraction bores within the vicinity of the program area.

= Emission estimates for the operation of the program (6 pilot sets and
associated water flow lines and transfer facilities) place the GHG profile
at between 200 and 220 kT of CO2e annually (including flaring and onsite
power generation).

= Australia’s GHG Inventory for 2011, reported by the Australian
Government Department of Climate Change and Energy Efficiency, were
563,140,390 tCO2-e and 158,991,280 tCO2-e for Australia and NSW,
respectively. GHG emissions from the cumulative program represent
around 0.04% of the 2011 National emissions and 0.14% of the 2011
NSW emissions profiles.
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6.2

Clause 228 Guidelines

Clause 228 of the Environmental Planning and Assessment Regulation 2000 outlines a number of factors
that must be taken into consideration when assessing an activity under Part 5 of the EP&A Act. An
assessment of the Clause 228 factors for the proposed activity (extended operation of the Tintsfield Pilot and
installation and operation of a flare to manage gas for the pilot) is provided in Table 6-2.

Table 6-2 Clause 228 factors

Factor Impact ‘

Any environmental impact on a
community

Minor short-term.

There may be some minor noise, traffic and dust impacts for nearby receivers during
construction of the flare (approximately 10 days).

Any transformation of a locality

Negligible.

There is existing CSG infrastructure in the area. There will be no changes to the
existing Tintsfield Pilot, and the installation of the proposed flare and exclusion zone
will result in only a minor transformation of the locality.

Any environmental impact on the
ecosystems of the locality.

Negligible.
The installation of the Qroposed flare and exclusion zone will require the removal of

approximately 3,600m* of non-significant vegetation. Quality habitat will not be
removed. No additional clearing will be required at the existing Tintsfield Pilot.

There are minimal risks to surface water during construction and operation given the
distance to the nearest water bodies. The proposed activity will not result in aquifer
interference to any groundwater aquifers on which GDE's are reliant.

Any reduction of the aesthetic,
recreational, scientific or other
environmental quality or value of
a locality

Minor short-term.

During operation there may be some visual impacts associated with the operation of
the flare, however considering distances from sensitive receivers these will be
minimal.

Any effect on a locality, place or
building having aesthetic,
anthropological, archaeological,
architectural, cultural, historical,
scientific or social significance or
other special value for present or
future generations

Nil.

No locality, place or building having aesthetic, anthropological, archaeological,
architectural, cultural, historical, scientific or social significance or other special value
for present or future generations occur within or near the proposed flare or existing
Tintsfield Pilot.

Any impact on the habitat of
protected fauna (within the
meaning of the National Parks
and Wildlife Act 1974)

Nil.
The proposed flare site is highly disturbed and does not provide valuable habitat for
protected fauna. No additional clearing will be required at the existing Tintsfield Pilot.

Any endangering of any species
of animal, plant or other form of
life, whether living on land, in
water or in the air

Nil.
The proposed activity will not endanger any species of animal, plant or other form of
life, whether living on land, in water or in the air.

Any long-term effects on the
environment

Nil.
The proposed activity is temporary and will not cause long- term impacts to the

environment. Groundwater and air quality investigations have been undertaken and
indicate that cumulative or long-term impacts are unlikely.

Any degradation of the quality of
the environment

Minor short-term.

There is potential for minor short-term environmental degradation as a result of air
and noise emissions during the construction works of the proposed flare. Operational
impacts are not anticipated.

Groundwater will be extracted during operation of the pilot. Groundwater modelling
has indicated that impacts are not expected for the Upper and Lower Namoi alluvium
aquifer or the Great Artesian Basin Surat Pilliga Sandstone aquifer, which are
important and productive water resources for the Narrabri region.
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Factor Impact ‘

Any risk to the safety of the
environment

Minor short-term.

The proposed activity could result in short term potential risks to the safety of the
environment due to sedimentation and spills. Such risks could be managed through
the implementation of the proposed mitigation measures.

Any reduction in the range of
beneficial uses of the
environment

Nil.
The proposed activity will not result in any reduction in the range of beneficial uses of

the environment. An Agricultural Impact Statement has been prepared for the
proposed activity and concluded that there will be no impacts to agricultural land.

Any pollution of the environment

Minor short-term.

Air pollution associated with the flare has been considered and is expected to be well
within OEH guideline limits at all sensitive receivers.

Any environmental problems
associated with the disposal of
waste

Minor short-term.

Given the short-term nature of the construction of the flare, only minor quantities of
waste will be produced. Waste, such as grass and general refuse will be disposed
appropriately.

During operation gas will be safely flared to the atmosphere as carbon dioxide (which
is less potent than methane). Water will be transferred to the existing water treatment
facility. Treated water will be reused, where possible and the saline concentrate will
be transported to an appropriate offsite facility.

Any increased demands on
resources (natural or otherwise)
that are, or are likely to become,
in short supply

Nil.
Minimal resources will be required for the proposed activity and these are not in
limited supply in the area.

Groundwater will be extracted during operation of the pilot. Groundwater modelling
has indicated that impacts are not expected for the Upper and Lower Namoi alluvium
aquifer or the Great Artesian Basin Surat Pilliga Sandstone aquifer, which are
important and productive water resources for the Narrabri region.

Any cumulative environmental
effect with other existing or likely
future activities

Nil.
The proposed activity is unlikely to result in any cumulative environmental effects

(such as to groundwater or GHG) given the short-term nature of operations (up to
three years) and minor scale of operations.

Any impact on coastal processes
and coastal hazards, including
those under projected climate
change conditions

Nil.
The proposed activity site is not located near the coast and therefore will not affect,
or be affected, by coastal processes or hazards.
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7.0 Conclusion

This supplementary REF has been prepared to support an application for a modification to the existing
approval under Part 5 of the EP&A Act, for the Tintsfield Pilot in PEL 238. It is proposed to extend operations
at the pilot and water and gas infrastructure for up to an additional three years to obtain sufficient data. It
also seeks approval to install and operate a gas flaring system at PPL 3 to safely manage surplus gas during
operation of the Tintsfield Pilot. The proposed activity is generally consistent with the activity that was
approved in the original REF.

An environmental assessment has been undertaken to identify and characterise potential impacts resulting
from the proposed activity. The assessment had found that the proposed activity will have low adverse
effects during installation of the proposed flare, given the minor scale of works in an area of low ecological
significance, proximity from receivers and short construction duration (approximately ten days).

During the extended operation of the Tintsfield CSG and proposed flare potential impacts are primarily
concerned with air quality and groundwater extraction. Studies have been undertaken to consider the
cumulative impacts of multiple flares and pilot wells operating. Modelling has shown that it is highly unlikely
that there will be adverse air pollution or impacts to groundwater aquifers.

In addition, the design of the flare is such that the methane will be combusted to the less potent greenhouse
gases; carbon dioxide and nitrogen, reducing the activity’s greenhouse gas emissions compared to venting.
Risks around radiation and bushfire and human safety have been considered in the design of the flare and
through the establishment and maintenance of exclusion and non-ignition zones, and fencing around
infrastructure. Some nearby residences may have views of the flare, however given the offset distance (at
least 775 metres) and small scale of the flare, visual impacts have been assessed as low.

In summary, the environmental assessment has found that the proposed activity is not likely to significantly
affect the environment and community; or any threatened species, populations or ecological communities,
their habitats or critical habitat and does not require preparation of an environmental impact statement or
species impact statement. Potential environmental risks will be managed through the implementation of the
Statement of Commitments contained in this supplementary REF.
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8.0 Statement of Commitments

Table 8-1 provides a statement of commitments for the proposed activity. Mitigation measures have only
been listed once in the table below in the most relevant category, but some may be applicable across
multiple categories (as listed in Table 6-1). Implementation of the proposed mitigation measures will help to
ensure that the proposed construction and operation of the flare will also meet the environmental
management goals of the PPL 3 conditions.

Table 8-1 Statement of Commitments

ltem Commitment

Activity type and
location

The proposed activity comprises the following activities:

- installation of the gas flaring system

- operation and maintenance of the pilot for up to an additional three years
- management of gas and water during operation of the pilot.

Specifically installation of the gas flaring system will include:

- clearing and levelling of the site

- coverage of the site with compacted soil and blue metal aggregate

- laying piping with supports and hold down lines to connect the flare assembly to the
existing separator at Wilga Park

- fencing the flare site to mark out the hazard zone (flare located in Wilga Park complex
which is already fenced off from the public).

The proposed flare will be sited on land formally described as Lot 1 DP 1064422. The
existing Tintsfield Pilot is located at Lot 202 DP 877118, about 15 kilometres south-west of
Narrabri, NSW.

Hours of operation

Construction hours will be between 7 am to 6 pm Monday to Sunday. However only low noise
activities that do not require machinery will be conducted outside standard construction hours
(e.g. tidying of site, manual connections and pipe assembly).

The Tintsfield Pilot and proposed flare will operate 24 hours a day.

Activity duration

Construction of the proposed flare will be approximately ten days.
Operation of the Tintsfield Pilot and proposed flare will up to an additional three years.

Maximum area of
disturbance

Approximately 3,600m? at the proposed flare.
No further disturbance of the Tintsfield Pilot is required.

Community
consultation

The six nearest sensitive receivers to the proposed flare were notified of the proposed activity
on 8 March 2013 and consultation with adjacent landholders will be ongoing.

The proposed activity was presented to Narrabri Community Consultation Committee on 12
March 2013 and significant updates will be included in ongoing monthly activity reports to this
committee.

Community forums will continue to be held regularly as an ongoing part of Santos’
commitment to consultation and community engagement in local activity areas.

Physical and
chemical impacts

The area of disturbance associated with the proposed flare will be kept to the minimum
required.

Appropriate erosion and sediment control measures will be implemented during construction
and operation.

The flare site will be topped with aggregate and compacted to ensure no soil is exposed.

Spill kits will be available during construction and personnel will be trained to use. A training
record will be maintained as evidence of training.

Implementing the water source protection strategy, as outlined in section 2.7.1.
The volume of water extracted from the pilot wells will be monitored.

The Groundwater Monitoring and Management Plan that includes installation and operation
of shallow and deep aquifer monitoring bores will be implemented.

The wells will be decommissioned as soon as they are no longer required
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Commitment

Santos will make reasonable endeavours to seek permission (from landowners) to monitor
registered groundwater bores within 2 kilometres of the site to determine if there are any
impacts to aquifers.

The Tintsfield ponds will be operated appropriately to minimise risks in accordance with
procedures addressing operating levels, inspections, maintenance and monitoring.

The water gathering system and water management facilities will be appropriately maintained
to ensure efficient operation.

The proposed activity will be undertaken in accordance with the Hazard Area Classification
Assessment

Vehicles, plant and equipment will be regularly maintained to ensure they are in good
operating condition.

Vehicles, plant and machinery will be turned off when not in use rather than left idling during
construction of the flare.

All wastes generated onsite will be disposed of at an appropriately licensed waste facility.

The flare and pilot will be maintained during operation to ensure efficient operation and flare
combustion.

Dust will be suppressed by spraying water on exposed areas during construction as
necessary.

Site speed limits will be imposed to minimise dust generated by vehicle movements.

Adjacent landowners will be contacted prior to construction and informed of construction
activities.

In the event of a noise complaint, the source of the noise will be investigated and, where
necessary, noise mitigation measures implemented.

Biological/ natural
resources impacts

The site will be rehabilitated once operation of the Tintsfield Pilot is completed.

The flare exclusion zone will be maintained as a non-ignition zone, to limit the possibility of
fire.

General site safety protocols, incident management and emergency procedures (including
bushfire risk) will be implemented during construction and operation.

Conduct pre-start checks of all plant and equipment prior to warm up during construction to
check for any hidden fauna.

Local plant and machinery exposed to noxious weed or unwanted crop species, or mobilised
from interstate, will be cleaned of any soil, seed and vegetation prior to being transported to
the site in accordance with legislative requirements.

All cleared weed species will be stockpiled separately, and removed off site. Weed material
will not be re-used as part of site rehabilitation.

Saffron Thistle, a Class 4 declared noxious weed, will be appropriately controlled at the flare
location and along the proposed access road and tracks prior to construction.

Community
impacts

The site is to be locked at all times.
The proposed activity will be undertaken in accordance with a Hazard Area Classification

An operational risk and HAZOP analysis will be undertaken prior to the commencement of
operation.

The flare exclusion zone will be maintained as a non-ignition zone, to limit the possibility of
fire.

General site safety protocols, incident management and emergency procedures (including
bushfire risk) will be implemented during the construction and operation works.

Options for mitigation will be explored and discussed with the relevant landowner, should issues
be raised with regards to potential visual impacts associated with the flare.

Natural resources

The site will be rehabilitated at the end of works.

Heritage impacts

All works will be undertaken to comply with Part 6 of the National Parks and Wildlife Act
1974.

If any previously unidentified Aboriginal site/s are identified during works, then works in the
immediate area will cease, the area will be cordoned off and the OEH Enviroline 131 555 will
be contacted. A suitably qualified archaeologist will be contacted so that the site could be
assessed and managed.
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Commitment

In the event that skeletal remains are uncovered, work must cease immediately in that area

and the proponent, Santos must contact the NSW Police Coroner to determine if the material
is of Aboriginal origin. If determined to be Aboriginal, the OEH Enviroline 131 555 and
relevant Aboriginal stakeholders must be contacted to determine an action plan for the
management of the skeletal remains prior to works re-commencing.

If any previously unidentified potential European cultural heritage material is identified during
works, then works in the immediate area will cease, the area will be cordoned off and the
OEH Heritage Branch will be contacted. A suitably qualified archaeologist will be contacted
so that the site can be assessed and managed.

Other

The flare and pilot will be maintained during operation to ensure efficient operation and flare
combustion.

Greenhouse gas emissions will be monitored and reported in accordance with legislative
requirements.
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Glossary
tem  weawng
Exclusion zone Land that is cleared around the flare and within which access is restricted.
Flare An elevated vertical stack or pipe for burning gas released during the production or
processing of coal seam gas.
Gathering system Large systems of pipelines that gather water and gas, typically associated with CSG projects.
Pilot well A well that is drilled as a small scale production trial with associated water and gas handling
facilities.
Proposed activity Extended operation of the existing Tintsfield Pilot for up to an additional three years and the
installation and operation of a new flare to safely manage gas for the pilot.
Sterile zone Area within which thermal radiation is at a level that can only be endured by humans for short
periods.
Venting Release of gas directly into the atmosphere without burning.
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Abbreviations
AHD Australian Height Datum
AHIMS Aboriginal Heritage Information Management System
BCMC Business Complaint Management Committee
BSAL Biophysical strategic agricultural land
CASA Civil Aviation Safety Authority
Cic Critical industry cluster
CSG Coal seam gas
Dl&l Department of Industry and Investment (now DTIRIS)
DRE Division of Resources and Energy (under DTIRIS)
DTIRIS Department of Trade, Investment, Regional Infrastructure and Services
EHSMS Environment, Health and Safety Management System
EIS Environmental Impact Statement
EP&A Act Environmental Planning and Assessment Act 1979
EPBC Act Environment Protection and Biodiversity Conservation Act 1999
EPL Environment Protection Licence
ESD Ecologically Sustainable Development
GAB Great Artesian Basin
GDE Groundwater dependent ecosystem
GHG Greenhouse gas
HAZOP Hazard and operability analysis
HDPE High Density Polyethylene
KW/m? Kilowatt per square metre
LALC Local Aboriginal Land Council
LEP Local Environmental Plan
LGA Local government area
MDB Murray Darling Basin
m/s Metres per second
MMSCFD Million standard cubic feet per day
MNES Matter of National Environmental Significance
MSDS Materials Safety Data Sheets
NNTT National Native Title Tribunal
NOW NSW Office of Water
NPW Act National Parks and Wildlife Act 1994
OEH Office of Environment and Heritage
OLS Obstacle Limitation Surface
PEL Petroleum Exploration Licence
PM Particulate matter
PPEOP Petroleum Production Environment Operations Plan
PPL Petroleum Production Licence
POEO Act Protection of the Environment Operations Act 1997
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Term/abbreviation Meaning

REF Review of Environmental Factors
RO Reverse osmosis

SAL Strategic agricultural land

SEPP State Environmental Planning Policy
SIS Species Impact Statement

SRLUP Strategic Regional Land Use Policy
TDS Total Dissolved Solids

TSC Act Threatened Species Conservation Act 1995
VOC Volatile organic compound

WAL Water Access Licence

WM Act Water Management Act 2000
WPPS Wilga Park Power Station

WSP Water Sharing Plan
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IMPORTANT NOTE

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright
Act, no part of this report, its attachments or appendices may be reproduced by any process without the written consent
of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd.

We have prepared this report for the sole purposes of Santos NSW (Eastern) Pty Limited (“Client”) for the specific
purpose of only for which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and matters
stated in it and does not apply directly or indirectly and will not be used for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and documents
provided to us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where
we have obtained information from a government register or database, we have assumed that the information is
accurate. Where an assumption has been made, we have not made any independent investigations with respect to the
matters the subject of that assumption. We are not aware of any reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client)
(“Third Party”). The report may not contain sufficient information for the purposes of a Third Party or for other uses.
Without the prior written consent of RPS Australia East Pty Ltd:

(a) This report may not be relied on by a Third Party; and

(b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising out of
or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the
consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third Party assumes all risk
and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd from any loss, damage, claim
or liability arising directly or indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to
property, injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or
rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, indirect, consequential or
financial or other loss.

Document Status

Rev A Draft for internal review JC/DF 6/03/2013

Rev 0 Final for client review CH/JC 11/03/2013
Rev 1 Final for client review JC/DF 23/05/2013
Rev 2 Final for client review JC/DF 23/06/2013
Rev 3 Final for client review KB/JC 17/07/2013
Rev 4 Final for client review KB/JC 1/08/2013

Rev 5 Final for client review MR/JC 21/08/2013

Approval for Issue
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.0 Summary

An agricultural impact statement (AlS) has been prepared for the operational extension of the Tintsfield CSG
Pilot and construction and operation of a flaring system. The AIS determines if any agricultural resources or
associated agricultural infrastructure would be impacted by the proposed works.

In the context of the total area of Tintsfield CSG Pilot and Flare and the wider agricultural uses of the region,
the temporary and minor loss of land is considered to have low risk on agricultural resources and industries.
Further, the proposed mitigation, management and monitoring systems in place suggest that the likelihood of
impacts occurring would be unlikely or rare.

The project is not located on or near (two kilometre radius) Biophysical Strategic Agricultural Land (BSAL) or
any Critical Industry Clusters (CIC). Further, there will be no pressure on agricultural support infrastructure
including:

= Water supply or services;

= Railways;

= Travelling stock routes (TSR); and

= Processing facilities.

The proposed works will result in minor increases in traffic along Kiandool Lane and Yarrie Lake Road and
Jones Lagoon Road, Narrabri throughout the duration of the proposed activity. This level of traffic could
easily be accommodated by the existing road network. Further, there will be no disruption to agricultural rail

networks or TSRs, as both the Tintsfield CSG pilot and Flare are not located adjacent to any such
infrastructure.

This AIS should be read in conjunction with the ‘Recommencement of Tintsfield Pilot and flare PEL 238 and
PPL 3, Gunnedah Basin, NSW — Supplemental Review of Environmental Factors (REF) (RPS 2013).
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2.0 Introduction

The Strategic Regional Land Use Plan New England North West (SRLUP) (Department of Planning and
Infrastructure (DoP&l, 2012a)) identifies and protects more than two million hectares of strategic agricultural
land and valuable water resources, and provides greater certainty for companies wanting to invest in mining
and coal seam gas (CSG) projects in regional NSW.

As a result of this policy, an agricultural impact statement (AlS) is required for exploration activities subject to
further approval under the Mining Act 1992 or Petroleum (Onshore) Act 1991 and submission of a Review of
Environmental Factors (REF) for assessment under Part 5 of the Environmental Planning and Assessment
Act 1979 (EP&A Act).

Santos NSW (Eastern) Pty Limited (Santos) proposes to extend the operational license of the Tintsfield CSG
Pilot and construct a gas flaring system, known as Tintsfield Flare, located approximately 15 kilometres
south-west of Narrabri Township, NSW (the proposed activity). An extension to the original license is
required to allow for sufficient monitoring of peak gas and water flow rates. The purpose of the Tintsfield
Flare is to safely manage the gas produced by the Tintsfield CSG Pilot located in the Petroleum Exploration
Lease (PEL) 238. This activity is permissible without consent and is being assessed under Part 5 of the
EP&A Act. The Resources and Energy Division within the Department of Trade & Investment, Regional
Infrastructure and Services (DTIRIS) is the determining authority for the activity.

RPS Australia East Pty Ltd (RPS) has prepared a supplementary Review of Environmental Factors (REF) to
assess the potential environmental impacts of the proposed activity under Part 5 of the EP&A Act. RPS was
also engaged to prepare this AlS to support the supplementary REF.

The purpose of the AIS is to assess the potential impacts of proposed works on agricultural resources and
industries. The term ‘agricultural resource’ is used to describe the land on which agriculture is dependent and
the associated water resources (quality and quantity) that are linked to that land. The AIS was prepared
following the requirements of ‘Guidelines for agricultural impacts statements at the exploration stage’ (DoP&l
2012b).

This document is an appendix of the supplementary REF and should be read in conjunction with the
supplementary REF. Groundwater impacts have been considered in the Technical Memorandum: Tintsfield
2-7 Exploration Groundwater Impact Assessment, CH2MHill, August 2013 (Appendix 4 of the REF).
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3.0 Project Description

3.1 Location

The Tintsfield CSG Pilot is located within Petroleum Exploration lease (PEL) 238 approximately
15 kilometres south-west of Narrabri. The proposed flare is located within Petroleum Production Lease (PPL)
3 approximately 3.6 kilometres north-east of the pilot (Figure 3.1). PEL 238 covers an area of approximately
7,915 square kilometres and extends across three local government areas (LGAs) including the Narrabri
Shire, Warrumbungle Shire and Gunnedah Shire. PPL 3 covers an area of approximately 26 square
kilometres and is located within the Narrabri LGA.

The existing Tintsfield CSG Pilot is located on two freehold properties ‘Tintsfield’ and ‘Linden’ in PEL 238,
approximately 15 kilometres south-west of Narrabri and is accessible from Yarrie Lake Road, Kiandool Lane
and Jones Lagoon Road. The proposed flare for gas management would be located at 390 Kiandool Lane,
Narrabri NSW on land formally described as Lot 1 DP 1064422 within the PPL 3 corridor, and adjacent to the
existing gas and water gathering system (Figure 3.2). The flare would be situated approximately 3.6
kilometres north-east of the Tinstfield CSG Pilot, and about two kilometres west of the Wilga Park Power
Station (WPPS).

3.2 Site Description

The pilot comprises of six wells that connect to a gas and water gathering system. The dual pipe extends
about five to six kilometres underground in a north-easterly direction to the existing gas/water separator and
water treatment facility, adjacent to the WPPS. The water treatment facility comprises four storage ponds
and a reverse osmosis unit. It is located in PEL 238.

The Tintsfield Pilot is already established for CSG operations and connects to an existing gas and water
gathering system that connects to the Tintsfield ponds. The land around the proposed flare and existing pilot
comprises cleared grazing land and is used for low intensity grazing and WPPS. The surrounding rural
setting is characterised by open paddocks with crops and/or grazing stock.

3.3 Proposed Activities

The proposed activity involves a modification to the existing Tintsfield CSG Pilot previously approved under
Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The proposed modification to
the Tintsfield CSG Pilot involves recommencing operation of the Tintsfield CSG Pilot, which would extend
operations for up to an additional three years, and installing and operating a gas flaring system to support
operation of the pilot.

The proposed modification comprises the following activities:

= |nstallation of the gas flaring system;

= Operation of the pilot for up to an additional three years; and

= Management of gas and water during operation of the pilot.

The pilot is expected to produce gas at a rate of approximately 0.25 million standard cubic feet per day

(MMSCEFD). The flare would ignite all produced gas so that it is burnt rather than vented to the atmosphere
(producing carbon dioxide and nitrogen, instead of methane).

Produced water extracted from the pilot would be transferred to the existing water-gathering network for
transfer to the existing water storage and treatment facilities at the Wilga Park Power Station (WPPS). Once
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treated the water would be held in a storage pond and used for the maintenance of pilot facilities and access
roads, stock watering and other incidental uses.

Construction of the proposed flare will take approximately five days from site preparation until completion of
the gas flare system. Rehabilitation of the site will take place after the operation period. The additional area
of impact for the proposed activity would be limited to land required for the flare assembly, exclusion zone
and pipeline which is approximately 0.36 hectares. Installation works would take about five days. No further
disturbance would be required at the Tintsfield CSG Pilot.

3.4 Project Design Review / Alternatives

The project design review and alternatives are discussed in Section 2.5 of the REF.
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4.0 Agricultural Enterprise and Resources

The area surrounding the Tintsfield CSG pilot site is currently used for low intensity grazing activities. The
proposed flare site is currently used for low intensity grazing. Santos currently own and operate both pilot
and proposed flare sites. The following section identifies the agricultural enterprises that exist within the
surrounding Narrabri LGA.

4.1 Agricultural Enterprise

In the Northern Plains, grain and cotton are the most significant crops, while beef and sheep grazing are also
important. Moree and Narrabri LGAs produce 66 per cent of NSW cotton from four per cent of the state’s
area. These same LGAs also produce five per cent of the gross value of NSW beef cattle. The area known
as the Golden Triangle (350,000 ha between Bellata, North Star and Yallaroi), produces consistently high
yields of prime hard (high protein) wheat (DoP&l, 2012a).

There were an estimated 1,857 businesses registered in Narrabri Shire in June 2007. Agriculture, Forestry &
Fishing is the largest industry, accounting for 49.8 per cent of the total number of businesses (NSW 2007).

The dominant land use in the Namoi catchment is sheep and cattle grazing which accounts for 51 per cent of
land use by area (Table 4.1 and Figure 4.1). Wheat, cotton and other broad acre crops are grown along the
alluvial floodplains. Extensive areas of land for conservation and forestry occur in the middle of the
catchment to the south of Narrabri. Together with other natural vegetation landscapes, these land uses
account for over 24 per cent of the catchment. Much of this area comprises the Pilliga Scrub, a significant
area of remnant dry sclerophyll forest.

Table 4.1: Land use statistics for the Namoi catchment (source: NSW Department of Environment and Climate
Change 2011).

Proportion of

Wetland 2153 <0.1
River/drainage 61100 1
Transport/corridor 27032 1
Urban 35726 1
Cropping 848769 20
Irrigation (cotton, fodder crop, pastures) 80188 2
Grazing 2132230 51
Horticulture 1217 <0.1
Intensive Animal Production 1422 <0.1
Conservation Area 628999 15
Tree and Shrub Cover 369950 9
Mining/Quarrying 1923 <0.1
Power Generation 99 <0.1
Farm Infrastructure 2917 <0.1
Native Landscapes (cliffs / rock outcrop, crown reserve) 4637 0.1

The study area forms part of the Tulla Mullen sub-catchment. Pilliga East State Forest, along with Jack's
Creek State Forest, covers nearly 50 per cent of the sub-catchment. The traditional mixed farming
enterprises of sheep and cattle grazing and dryland cropping in roughly equal proportions are now
dominated by cattle grazing with a lesser proportion of dryland, mainly cereal, cropping.
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4.1.1 Agricultural Production Value

Agriculture and agribusiness is worth $1.8 billion per annum to the New England - North West regional
economy (ABS 2006 Census), which represents approximately 20 per cent of the gross value of agriculture
and agribusiness for the entire state. Sheep and cattle grazing, broad acre cereal crops, irrigated cotton,
intensive livestock and plant agriculture and poultry production are the main contributors (DoP&l, 2012a).

In 2009 / 2010 the Narrabri Shire recorded a Gross Regional Product (GRP) of $730 million, with agriculture,
forestry and fishing contributing $115.3 million (15.8%) of total GRP (AEC, 2011), resulting in this sector
being the second largest contributor to GRP in Narrabri Shire, behind the mining sector.

In 2006, gross value of agricultural production in Narrabri Shire was $260.50 million, with crop value
contributing $215.10 million (82.5%) to total production value. Livestock slaughtering and livestock products
contributed $41.40 million (15.9%) and $4.0 million (1.5%) to total production value, respectively.

4.1.2 Employment

The Narrabri Shire area sustains expansive cropping activities, with the two largest crops produced in the
region being cotton and wheat. Other crops grown in the region include sorghum, sunflowers, cereal grains,
oilseeds and legumes. Grazing of beef cattle, sheep and pigs is also a significant contributor to the
agricultural productivity within the region (AEC, 2011).

Agricultural employment data recorded in 2009 / 2010 has been reproduced below to represent the diversity
of agricultural enterprise across the Narrabri Shire (Figure 4.2). The data demonstrates that the largest
agricultural enterprises in the region are cotton and grain industries, which employ approximately 47 per cent
of the agricultural workforce.

As the site is located on a property that grazes livestock for domestic use, it does not employ staff for
agricultural purposes.

PR114487-1; Rev 5/ August 2013 Page 9






Tintsfield CSG Pilot and Flare
Agricultural Impact Statement

The nearest TSR is located 10 and 12 kilometres west of the Tintsfield CSG Pilot and Flare, respectively.
The impact assessment has not identified any tourism infrastructure at the site or in the local area which
agricultural enterprises are reliant.

4.3 Tourism

Tourism in the Narrabri shire is led by its natural attractions. The Pilliga State Forest and Mt Kaputar National
Park are two of the largest tourism interests of the region. Farm holidays, historical museums, Yarrie Lake,
artesian bore baths, art shows and visiting cultural production further add to the regions tourism attraction.

4.4 Agricultural Resources
4.4.1 Climate

The closest running weather station is located north east of both the pilot and proposed flare sites (Narrabri
West - station 53030). Climate in this area is regarded as semi-arid, due to hot summers and mild winters.
Average (1900 - 2013) monthly maximum temperatures range from 18°C (July) to 35°C (Jan) (Table 4.2).
Maximum temperatures have historically exceeded 40°C. Frost can occur in all low lying parts of the region.
Frost events generally occur between June and August though can begin as early as May.

Average annual rainfall at Narrabri West is 650 mm. Pan evaporation exceeds rainfall throughout the year
(Figure 4.3), indicating the regions reliance on irrigation and soil water storage during fallows.

40 4 300

e [ imum Temperature (*C) s Rainfall (mm)

35 1 e [ inimum Tem perature (°C) 250

== Pan Evaporation (mm)
30 1

200
25
20 - 150 -

15 100 -
10 A
50

Jlan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec

Jan Feb Mar Apr May Jun  Jul Aug Sep Oc MNov Dec

Figure 4.3: Mean maximum and minimum temperature (°C) and rainfall (mm) and pan evaporation (mm) of
Narrabri West (station no: 53030) (1900 to May 2013) (SILO 2013)

Table 4.2: Climate statistics Narrabri West for years 1900 to 2013, weather station 53030 (SILO 2013)

—-

Maximum Temperature (°C) 35 34 31 27 22| 19 18| 20 24 28

Minimum Temperature (°C) 19 19 16 11 8 5 3 4 7 11 15 18
Rainfall (mm) 82| 68| 55| 37 46 | 48 | 45 39, 40| 55 63| 73
Pan Evaporation (mm) 279 | 224 | 203 | 137 91 64 68 97 | 136 | 192 | 237 | 282

44.2 Geology

The NSW landscapes technical manual (Eco Logical, 2008) suggests that both the pilot and proposed flare
sites are defined by a single landscape unit, Coghill Alluvial Plains, with the surrounding area generally
comprising of similar landscapes (Figure 4.4).
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Quaternary alluvial fans largely derived from Jurassic quartz sandstone on streams draining from the Pilliga
forests are typical of Coghill Alluvial Plains (Eco Logical 2008). Sodosols are commonly formed from
siliceous parent materials such as sandstone.

443 Topography

Both the Tintsfield CSG Pilot and proposed Flare are located on previously disturbed land. The existing
slope at the Tintsfield CSG Pilot is relatively even and falls gently away to the north and north-west. The
proposed flare site is also relatively flat. Both sites have an elevation of around 220 metres Australian Height
Datum (AHD).

4.4.4 Soils

Coghill Alluvial Plains

Eco Logical (2008) describes the Coghill Alluvial Plains landscape unit as deep textured-contrast soils.

Eastern Star Gas Investigation

Eastern Star Gas commissioned a soil survey (ESG 2008) of their gas flow line corridor, with sites located
between the Pilliga state forest and the WPPS. There are a number of survey sites east of the proposed flare
and current pilots. These area located 2.3 and 2.7 kilometres east of the proposed flare and current pilot
sites, respectively. Soils identified are predominately duplex soils, consistent with that defined by Eco Logical
(2008). Soils descriptions discussed below in Table 4.3.

Table 4.3 : Eastern Star Gas Soils Classification (source; ESG 2008, scale: 1:100,000)

‘ ESG Allocation ESG Description

Sodosols Duplex Soils Soil excavated to 120-152 cm depth; surface condition loose, soft, firm or
rarely hardsetting; surface stone absent.

Topsoil: sometimes consisting of two distinct layers; top layer sand, clayey
sand, sandy loam, fine sandy clay loam, sandy clay loam, clay loam, silty
clay loam; sandy; roots common to many; no lime present; no manganese
present; usually pH 4.5 , sometimes pH 5.0 to 6.0; gravel and stones
absent; not mottled; not bleached; brown,

dark brown, greyish brown, light reddish brown, pale brown, strong brown,
yellowish brown, yellowish red dry, black, brown, dark brown, dark greyish
brown, dark reddish brown, light brown, very dark greyish brown, moist;
generally structured, peds rough- / smooth-faced or rough-faced,
moderately [40%] to highly pedal [100%] [usually], polyhedral, <5-15 mm in
size; weak, firm or very strong consistence dry; sometimes poorly
structured, peds rough-faced, poorly pedal [20%], rounded polyhedral, 5-
10 mm in size; weak consistence dry; sometimes massive or single
grained in structure, weak to firm consistence dry; not hydrophobic; slightly
hydrophobic or [more usually] hydrophobic.

Subsoil: comprised of up to three horizons to excavated depth; clay
textured; roots few, rarely common; usually no lime visible, sometimes lime
nodules common; no manganese present;

pH 4.0 to 7.0, occasionally pH 7.0 to pH 9.5 to 10; gravel and stones
absent; not bleached; usually whole coloured, sometimes mottled, soils
brownish, yellowish and at times reddish coloured; massive or highly
structured; usually not hydrophobic
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4.4.5 Soil Fertility

According to the Draft Inherent Soil Fertility mapping of New England — North West Region (OEH, 2012a),
the inherent soil fertility of the site and immediate surrounds are moderate to moderately low (Figure 4.5).

4.4.6 Soil Erosion and Sediment Transport
44.6.1 Sodicity

Land Management Units in the Namoi Catchment (NCMA 2009a) was a project commissioned by the Namoi
Catchment Management Authority (CMA) and involved soil and land capability mapping (scale: 1:100,000) of
the Namoi Catchment. Derivative maps were also created and included sodicity maps.

The sodicity mapping indicates that the location of the proposed activity is characterised by localised surface
sodicity and widespread subsurface sodicity.

4.4.6.2 Dispersion

The ESG (2008) study also incorporated dispersion testing for a number of sites in the five soil management
units identified across the study area. The nearest Profile 31 was located 7 km south of the of the proposed
flare site. Profile 31 was also identified as a Duplex / deep sandy soil. The dispersion percentages identified
that surface dispersion (0 — 0.14 m) was high (dispersion % = 52), while subsoils (<0.14 m) dispersion was
very high (dispersions % = 96).

4.4.7 Soil Limitations
The major limiting factors of the site in terms of agricultural production include:
= Low plant available water capacity (PAWC);

= Nutrient deficiencies; and

= Sodicity.
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