Santos Ltd

ACN 007 550 923 Santo S
Santos Centre

60 Flinders Street

Adelaide, South Australia 5000

Telephone: 61 8 8116 5000

Facsimile: 61 8 8116 5050

www.santos.com

26 July 2022 Santos Reference: CB20-21

Attention: Denise Leon

Energy, Extractive and SWQ Compliance
Department of Environment and Science
GPO Box 2453

BRISBANE QLD 4001

Dear Denise,
Application to amend Environmental Authority (EA) EPPG00407213

Santos Limited (Santos) on behalf of the joint venture partners Dehli Petroleum Pty Ltd, Vamgas Pty
Ltd and Santos Australian Hydrocarbons Pty Ltd has prepared the attached application to amend
Environmental Authority (EA) EPPG00407213 in accordance with Section 226 and 227 of the
Environmental Protection Act 1994 (EP Act).

Santos is seeking to amend EA EPPG00407213 to list a new relevant resource tenure, Petroleum
Lease (PL) 1087. EA EPPG00407213 currently authorises petroleum activities on PL 80, which is
located in the Cooper Basin, South West Queensland (SWQ).

The following information is attached in support of the application:

e Attachment 1 — DES EA Amendment Application Form;
e Attachment 2 — Supporting Information.

The EA amendment application has been prepared as a major amendment. The application fee of
$355.30 has been paid upon lodgement of the application.

Please contact Liz Dunlop on (07) 3838 3668 or liz.dunlop@santos.com should you have any further

enquiries. Yours sincerely,
LD

Liz Dunlop

Principal Environmental Advisor
Santos



Santos

ATTACHMENT 1 — DES EA Amendment Application Form



Application form

Environmental Protection Act 1994

Application to amend an environmental authority

This approved form is to be used when applying to amend an environmental authority under sections 222 to 227A of the
Environmental Protection Act 1994 (EP Act) for an environmentally relevant activity (ERA).

For applications to the Department of Environment and Science, you can apply through Online Services at:
https://business.qgld.gov.au/running-business/environment/online-services.

Note: For applications to the Department of Environment and Science, the only way to pay fees by credit
card is by completing the application online using Online Services. For other fee payment options see
Question 31.

It is recommended that prior to making an amendment application, you read the information on what to provide
with an application. This information is located on the Business Queensland website at
www.business.gld.gov.au (use the search term “Environmental licence”). This website includes a diagnostic tool
called a “Forms and fees finder” which will help identify fees and supporting information you need to make an
application.

You are encouraged to have a pre-lodgement meeting before applying to amend your environmental authority. If
you would like to have a pre-lodgement meeting:

e for prescribed ERAs 2, 3 and 4—contact the Department of Agriculture and Fisheries by email at
livestockregulator@daf.qgld.gov.au or by phone on 13 25 23.

o for any other ERAs —please fill out and lodge the form Application for pre-lodgement services
(ESR/2015/1664"), prior to lodging this application form.

If you require assistance in answering any part of this form, or have any questions about your application please
contact the relevant department. Contact details are at the end of this form (Section 33).

Privacy statement

The Department of Environment and Science (the Department) is collecting the information on this form in
accordance with and as authorised by Chapter 5 of the Environmental Protection Act 1994 (EP Act). Some of
the information may be disclosed to the Department of Resources and Queensland Treasury for the purpose of
processing this application.

Pursuant to section 540 of the EP Act, the Department is required to maintain a register of certain documents
and information authorised under the EP Act. A copy of this document will be kept on the public register. The
register is available for inspection by members of the public who are able take extracts, or copies of the
documents from the register. Documents that are required to be kept on the register are published in their
entirety, unless alteration is required by the EP Act. There is no general discretion allowing the Department to
withhold documents or information required to be kept on the public register. For more information on the
Department’s public register, search ‘public register’ at www.qgld.gov.au. For queries about privacy matters
please email privacy@des.qgld.gov.au or telephone 13 74 68.

" This is the publication number. The publication number can be used as a search term to find the latest version
of a publication at www.qld.qov.au.

Queensland
Government




Application form
Application to amend an environmental authority

Section 1 — Environmental authority number

Environmental authority number for this application EA0002115

Section 2 — Applicant details

Details of the applicant are to be provided in this section.

If there is an agent acting on behalf of the environmental authority holder, details of the agent are to be
provided. An agent could be a consultant or contactor for the environmental authority holder.

NAME / COMPANY NAME TRADING NAME

SANTOS LIMITED, VAMGAS PTY LTD, DELHI

PETROLEUM PTY. LTD., SANTOS AUSTRALIAN
HYDROCARBONS PTY LTD

REGISTERED / RESIDENTIAL ADDRESS POSTAL ADDRESS (WHERE DIFFERENT)
60 Flinders Street PO BOX 1010

ADELAIDE SA 5000 BRISBANE QLD 4001

ABN / ACN CONTACT NAME

80007550923

EMAIL TELEPHONE

IX] INDICATE IF YOU WANT TO RECEIVE CORRESPONDENCE VIA EMAIL
[] INDICATE IF THIS FORM IS BEING COMPLETED BY AN AGENT FOR THE ENVIRONMENTAL AUTHORITY HOLDER

Section 3 — Checklist questions
An application to amend an environmental authority is not appropriate in all circumstances. If you answer Yes

to any of the preliminary questions below, you cannot use this application form. If you answer No to all of the
preliminary questions, you may continue to use this application form.

Is the amendment to correct a clerical or formal error? [1Yes X No

If yes, you cannot use this form. This request should be made in writing directly to the administering authority (no fees apply).
1 ————————

Is the amendment to add an ERA to an amalgamated project authority and the proposed [JYes [XINo
activity does not form part of the single integrated operation conducted under the authority?

If yes, you cannot use this form. You will need to apply for a new environmental authority.
T ——

Is the amendment to add an ERA to the authority and the addition of the activity would []Yes X No
result in the environmental authority applying to activities that were not being carried out as
an ERA project?

If zes, xou cannot use this form. You will need to applx for a new environmental authoritz.

Is the amendment to amalgamate two or more environmental authorities? []Yes X No

If yes, you cannot use this form. Please use either the form Application to amalgamate two or more environmental authorities into an
amalgamated corporate authority (ESR/2015/1734), or Application to amalgamate two or more environmental authorities into an
amalgamated project or local government authority (ESR/2015/1735).

Is the amendment to add an ERA to an amalgamated local government authority and there | [] Yes [X] No
is not an appropriate degree of integration between the proposed activity and the existing
activities on the authority?

If yes, you cannot use this form. You will need to apply for a new environmental authority.
|
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Application form
Application to amend an environmental authority

Is the amendment to amend the financial assurance or estimated rehabilitation cost only? ] Yes [X] No

If yes, you cannot use this form. Please use the form Application to amend or discharge financial assurance held for an environmental
authority (ESR/2015/1752) or Application for a decision on the estimated rehabilitation cost (ESR/2018/4426).

Is the proposed amendment to add a resource activity to an environmental authority for a []Yes X No
prescribed ERA project?

If yes, you cannot add the resource activity to the environmental authority. You will need to apply for a new environmental authority.

Is the proposed amendment to add a prescribed ERA, other than an ancillary activity, toan | [] Yes [X] No
environmental authority for a resource project?

If yes, you cannot use this form. You can apply using the standard, variation or site-specific application forms.

Section 4 — Checklist questions for prescribed ERAs I No — Go to next section

Is the application to amend an EA for a prescribed ERA?

Does the proposed amendment involve changes to the relevant activity that require a []Yes []No
new development application to be lodged under the Planning Act 2016 and the
application for the development application has not been lodged.

If yes, the development application must be lodged before an environmental authority amendment application can be made. Under EP Act,
a development application for a material change of use of premises for an environmentally relevant activity is deemed to be also an

application for an environmental authoritz. In this case, an environmental authoritz amendment application should not be Iodged.

Is the proposed amendment solely to add or remove vehicles for ERA 57 (Regulated [1Yes []No
waste transport)?

If yes, you do not need to submit this application form. You can update vehicle details online through Online Services or use the form
Details of regulated waste vehicles (ESR/2015/1851).

Is the amendment for the holder of the environmental authority to transfer all or part of | [] Yes [ ] No
the environmental authority to a person?

If yes, you cannot use this form. Please use the form Request to transfer all or part of an environmental authority (prescribed
environmentally relevant activities) (ESR/2015/1718).

Is the amendment for the surrender of an environmental authority? [ Yes [1No

If yes, you cannot use this form. Please use the form Application to surrender an environmental authority for a prescribed ERA
(ESR/2015/1719).
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Application form
Application to amend an environmental authority

Section 5 — Checklist for resource activities [] No — Go to next section

Is the application to amend an EA for a resource activity?

Is the amendment for a partial surrender of an environmental authority for a mining, []Yes X No
geothermal or petroleum resource activity?

If yes, you cannot use this form. Please use the form Application for surrender or partial surrender of an environmental authority (resource
activity) (ESR/2015/1751).

Is the amendment for an EA that has a PRCP Schedule and approval of the amendment []Yes X No
application would result in the EA to which the application relates being inconsistent with the
relevant PRCP schedule?

If yes, you cannot use this form. The amendment to the EA must not be inconsistent with the PRCP Schedule otherwise you must apply to
amend your PRCP Schedule. Please use the form Application to amend a progressive rehabilitation and closure plan schedule (PRCP
schedule) or joint PRCP schedule and environmental authority (ESR/2019/4956).

Section 6 — Major or minor amendment

Is the application for a major or minor amendment?

Your application is a minor amendment (condition conversion) if you want to convert all conditions of your
environmental authority to the standard conditions for the environmentally relevant activities to which the
environmental authority relates. By selecting this amendment type you are certifying that you have a complete
and thorough understanding of, and can comply with, the ERA Standard (eligibility criteria and standard
conditions).

For applications other than a minor amendment (condition conversion), the administering authority decides if
an application is a minor amendment (threshold) or a major amendment and will send you a notice of the
decision.

If the application is a major amendment, an assessment fee of 30% of the annual fee for your environmental
authority is required to be paid. The assessment of your amendment application will not proceed until the
assessment fee is paid.

No additional assessment fees apply if your application is determined to be a minor amendment.

By considering what type of amendment your application is likely to be, you will have a better idea of whether
the assessment fee will be payable.

For further information see the guideline Major and minor amendments (ESR/2015/1684) and s223 of the EP
Act. If you have questions regarding whether your amendment will be a minor or major amendment you are
encouraged to arrange a pre-lodgement meeting with the administering authority. Only an indication can be
given as to whether the proposed changes are likely to be a minor or major amendment, at a pre-lodgement
meeting as this decision can only be made when the actual application is submitted.

X Major amendment

[] Minor amendment (threshold)

[ ] Minor amendment (condition conversion)
For minor amendment (condition conversion) go to Section 31 (Payment of fees).

For further information see the guideline on Major and minor amendments (ESR/2015/1684) and s223 of the EP Act. If you have questions
regarding whether your amendment will be a minor or major amendment you are encouraged to arrange a pre-lodgement meeting with the
administering authority. Only an indication can be given as to whether the proposed changes are likely to be a minor or major amendment,
at a pre-lodgement meeting as this decision can only be made when the actual application is submitted.
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Application form
Application to amend an environmental authority

Section 7 — Amendment options

Complete this section for all applications, tick all that apply

| would like to amend X Activities — includes changes to threshold
environmental authority: [] Conditions — includes conversion to standard conditions and variations
X Locations — removal/addition or activity locations

Section 8 — Development permits

Is the activity a prescribed ERA? DI No - Go to next section
[1 Yes — Provide details below

Are there any development permits in effect or have any development ] No — Go to next section
applications been made under the Planning Act 2016 to carry out the

oroposed amendment? ] Yes — Provide details below

Provide a list of applicable development permits or applications below.

Development permit | Development permit / Assessment manager Date of Expiry date
/ application application name application or
number approval

D | HAVE ATTACHED ADDITIONAL DETAILS FOR THIS SECTION.
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Application form
Application to amend an environmental authority

Section 9 — Amend activities

Do you wish to amend activities under the EA, including changes to [] No — Go to next section
threshold(s)? X] Yes — Provide details below

Section 9.1 - Details of the ERA(s) to be removed.
Provide a list of all the ERAs that are to be removed from the EA and identify whether the ERA has
commenced.

ERA Threshold | Name of ERA Has the ERA

number commenced?
[1Yes [1No
[]Yes [INo
[]Yes [INo
[1Yes [INo
[1Yes [1No

[ ] I HAVE ATTACHED DETAILS OF ADDITIONAL ERA(s) TO BE REMOVED.

Section 9.1.1 - Rehabilitation conditions XI No - Continue on below

Does the proposed amendment remove a prescribed ERA from the EA? [] Yes — Continue on below

Does your EA contain any rehabilitation conditions that are applicable to the XI No - Go to section 9.2
ERA(s) that are requested be removed from the EA? [ ] Yes — Provide details below

A statement addressing compliance with environmental authority conditions is to be completed by, or on behalf
of, the environmental authority holder. Attach a separate document to this application form which states the
extent to which:

1. The ERAs being removed from the environmental authority have complied with each relevant condition of
approval; and

2. The final rehabilitation report is accurate (include the date of the final rehabilitation report).

PROVIDE DETAILS OF THE DATE, METHOD AND EVIDENCE USED TO VERIFY COMPLIANCE:

PROVIDE DETAILS OF THE NAME, POSITION AND CONTACT NUMBER OF THE PERSON SIGNING THE STATEMENT:

DESCRIBE THE QUALIFICATIONS AND EXPERIENCE OF THE PERSON SIGNING THE STATEMENT:

[] 1 HAVE ATTACHED THE REQUIRED STATEMENT ADDRESSING COMPLIANCE WITH CONDITIONS.

For guidance on what a rehabilitation report should contain you may use the final rehabilitation report template available at www.ald.gov.au
using the publication number ESR/2015/1616 as a search term. Methods to verify compliance may include a desktop assessment of
documentation, an interview with the landowner/holder or a field operator or a site inspection. Evidence used may include photographs,
statements and other documents such as maps, plans, approvals, monitoring results etc.
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Application form
Application to amend an environmental authority

Section 9.2 - Details of the ERA(s) to be added.

Provide details of which ERA(s) you wish to add. If the ERA has eligibility criteria and standard conditions?,
identify whether you can comply with them. Select “N/A” where there are no eligibility criteria and standard
conditions for that ERA. If you cannot comply with all of the applicable standard conditions, select “no” and
attach details of the standard conditions you cannot comply with.

ERA Threshold | Name of ERA I can comply | can comply
number with the with all the
eligibility criteria | standard
conditions
[JYes LIN/A | []Yes []No
] No
[JYes [IN/A | []Yes []No
I No
[JYes [IN/A | []Yes []No
] No
[JYes LIN/A | []Yes []No
I No
[JYes [IN/A | []Yes []No
I No
[JYes LIN/A | []Yes []No
] No
[JYes [IN/A | []Yes []No
I No

D | HAVE ATTACHED DETAILS OF ADDITIONAL ERA(s) TO BE ADDED.
D | HAVE ATTACHED DETAILS OF THE STANDARD CONDITIONS THAT | CANNOT COMPLY WITH.

If you cannot comply with the eligibility criteria as a result of the proposed amendment, then an amendment to the relevant eligibility criteria
condition will also be required. The department will only approve an amendment of the eligibility criteria condition if it is a result of factors
beyond your control such as residential encroachment, rather than a change to the activity.

2 ERASs with eligibility criteria and standard conditions are listed at: www.business.ald.gov.au (use the search term “eligibility criteria”).
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Application form
Application to amend an environmental authority

Section 10— Amend location(s)

Will the area where the activity is conducted differ from the area currently
designated in the existing environmental authority?
(l.e.will the area where the activity is conducted increase or decrease?)

[ No — Go to next section
Xl Yes — Provide details below

ERA number and | Location (lot on plan(s), tenure(s) or mobile and temporary) Add or
threshold remove
Non-Scheduled PL 1087 Add

Petroleum Activity
Petroleum Lease
-PL

XI 1 HAVE ATTACHED DETAILS OF ADDITIONAL LOCATIONS FOR THIS SECTION.

Section 10.1 - Rehabilitation conditions XI No - Go to next section
Does your EA contain any rehabilitation conditions that are applicable to the [] Yes — Continue on below
locations that are requested be removed from the EA?

Has a statement addressing compliance with EA rehabilitation conditions XI No - Provide details below
been attached as per section 9.1.1? [] Yes — Go to next section

PROVIDE DETAILS OF THE DATE, METHOD AND EVIDENCE USED TO VERIFY COMPLIANCE:

PROVIDE DETAILS OF THE NAME, POSITION AND CONTACT NUMBER OF THE PERSON SIGNING THE STATEMENT:

DESCRIBE THE QUALIFICATIONS AND EXPERIENCE OF THE PERSON SIGNING THE STATEMENT:

D | HAVE ATTACHED THE REQUIRED STATEMENT ADDRESSING COMPLIANCE WITH CONDITIONS.

For guidance on what a rehabilitation report should contain you may use the final rehabilitation report template available at www.qld.gov.au
using the publication number ESR/2015/1616 as a search term. Methods to verify compliance may include a desktop assessment of
documentation, an interview with the landowner/holder or a field operator or a site inspection. Evidence used may include photographs,
statements and other documents such as maps, plans, approvals, monitoring results etc.
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Application form
Application to amend an environmental authority

Section 11 — Single integrated operation confirmation

. . _ _ , [ ] No — Go to next section
Will the activities be undertaken as a single integrated operation?

X] Yes — Provide details below

PROVIDE DETAILS OF THE ERAS THAT WILL BE OPERATED AS A SINGLE INTEGRATED OPERATION AND SUPPORTING
INFORMATION SHOWING THEY ARE A SINGLE INTEGRATED OPERATION:

There is no change to the way Santos will undertake its activities. This application seeks to change the scale

and intensity for the activities authorised. No new ERAs are proposed by the application. Refer to Attachment 2
- Supporting Information

Single integrated operation occurs when all of the below criteria are met:

(a) the activities are carried out under the day-to-day management of a single responsible individual, for example, a site or operations
manager;

(b) the activities are operationally interrelated;
(c) the activities are, or will be, carried out at one or more places; and

(d) the places where the activities are carried out are separated by distances short enough to make feasible the integrated day-to-day
management of the activities.

Section 12 — Amend conditions

Do you wish to amend the condition(s) of the environmental authority? [1No - Go to next section

X Yes — Provide details below
Provide details of: (a) condition number(s); (b) proposed change; and (c) justification for the change.

Refer to Attachment 2 - Supporting Information

|z | HAVE ATTACHED ADDITIONAL DETAILS FOR THIS SECTION.

If the activities were assessed as part of a coordinated project declared under the State Development and Public Works Organisation Act
1971, you are only able to amend Coordinator General conditions if the Coordinator General’s evaluation report for the project has lapsed. If

you are unsure if the Coordinator General’s evaluation report has lapsed, contact the Department of State Development, Infrastructure,
Local Government and Planning for more information.

Page 9 of 24 « ESR/2015/1733 « Version 20.00 « Last reviewed: 14 JUL 2021 Department of Environment and Science



Application form
Application to amend an environmental authority

Section 13 — Describe the proposed amendment

Provide a detailed description of your proposed amendment. Include justification of how your proposed
amendment meets the criteria for a major or minor amendment and attach any supporting information to this
application. If the amendment is to add or delete a location, tenure or activity, or to change the threshold of an
activity, provide details below.

Refer to Attachment 2 - Supporting Information

XI 1 HAVE ATTACHED ADDITIONAL DETAILS FOR THIS SECTION.

Section 14 — Describe the land that will be affected by the proposed amendment

Describe if the activity will be carried out within the existing designated areas of the environmental authority, a
new area, or if the activity is mobile or temporary.

Refer to Attachment 2 - Supporting Information

|z | HAVE ATTACHED ADDITIONAL DETAILS FOR THIS SECTION.
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Application form
Application to amend an environmental authority

Section 15 — Compliance with any eligibility criteria

Are there any eligibility criteria for the activity(s)? Xl No - Go to next section
[] Yes - Provide details below

State whether each relevant activity will, if the amendment is made, comply with any eligibility criteria for the
activity.

Include a declaration (below) that the above statement is correct

(INSERT NAME, POSITON AND COMPANY NAME OF PERSON MAKING THE STATEMENT)

e make the statement by or for the holder of the environmental authority;

e confirm that, to the best of my knowledge, all information provided as part of this statement, including
attachments, is true, correct and complete. | am aware that it is an offence under section 480 and 480A of
the Environmental Protection Act 1994, to give the administering authority information that | know is false,
misleading or incomplete;

e confirm that, to the best of my knowledge, this statement, including attachments, does not include false,
misleading or incomplete information;

e confirm that, to the best of my knowledge, | have not knowingly failed to reveal any relevant information or
document to the administering authority;

e confirm that, to the best of my knowledge, all information provided in this statement, including
attachments, address the relevant matters and are factually correct;

e confirm that the opinions expressed in this statement, including attachments, are honestly and reasonably
held; and

e understand that all information supplied as part of this statement, including attachments, can be disclosed
publicly in accordance with the Right to Information Act 2009 and the Evidence Act 1977.

SIGNATURE DATE

Only a person with appropriate environmental expertise and/or experience in planning and executing site operations should sign this
statement. This person may be the environmental authority holder, a full time employee of the environmental authority holder or a
consultant to the environmental authority holder.
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Application form
Application to amend an environmental authority

Section 16 — Environmental offsets

Will the ERA(s) being applied for cause, or be likely to cause, a significant X No - Go to next section
residual impact to a prescribed environmental matter (other than a matter of [] Yes - Provide details below
local environmental significance)?

[] Yes - Attach supporting information that:
e details the magnitude and duration of the likely significant residual impact on each prescribed environmental
matter (other than matters of local environmental significance) for the entire activity;
e demonstrates that all reasonable measures to avoid and minimise impacts on each of those matters will be
undertaken;
e includes a notice of election, if it has not already been submitted; and
o if the activity is to be staged, details of how the activity is proposed to be staged.

An environmental offset may be required for an ERA where despite all reasonable measures to avoid and minimise impacts on certain
environmental matters, there is still likely to be a significant residual impact on one or more of those matters. You must verify the presence,
whether temporary or permanent, of those environmental matters. For more information refer to the State Significant Impact Guideline at
the Queensland Government website, at: www.gld.gov.au/environment/pollution/management/offsets/index.html.

Section 17 — Regional interest areas

Is the activity a resource activity located anywhere within an area of X No - Go to next section
regional interest? [0 Yes - Provide details below

If yes - Which area of regional interest, has or will require a regional interest development approval (RIDA)?
[] Priority agricultural areas (PAAs)
] Priority living areas (PLAs)
[] Strategic environmental areas (SEAs)
[] Strategic cropping area (SCA)
[] No RIDA required, | am an exempt activity.

If you have applied or been approved for a
RIDA, provide the application reference:

A regional interests development approval (RIDA) is required when a resource activity is proposed in an area of regional interest under the
Regional Planning Interests Act 2014. Further information, including application forms, can be found on the Department of State
Development, Infrastructure, Local Government and Planning website at www.statedevelopment.qgld.gov.au.
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Application form
Application to amend an environmental authority

Section 18 — Matters of national environmental significance

No - Go to next section
Yes - Provide details below

Would the carrying out of the proposed ERA, or where relevant the ERA
project, be likely to have a significant impact on any matters of national
environmental significance?

No - Go to next section
Yes - Provide details below

Has the proposal been referred to the Federal Government Environment
Minister or a delegate for formal assessment and approval?

If Yes - Has an approval issued under the Environmental Protection and
Biodiversity Conservation Act 1999 (EPBC Act) required an
environmental offset for the same, or substantially the same, impact and
the same, or substantially the same, matters of national environmental
significance?

No - Go to next section
Yes - Provide details below

ooiod) OX

If Yes - Are there any matters of national environmental significance No - Go to next section
which are assessed under the EPBC Act which are the same, or Yes - Provide details below
substantially the same as any matters of national environmental
significance, but that were not conditioned in the approval?

10

D | HAVE ATTACHED DETAILS OF MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE.
D | HAVE ATTACHED A COPY OF THE EPBC ACT APPROVAL.

There are currently nine matters of national environmental significance (MNES) which have been defined in the Environmental Protection
and Biodiversity Conservation Act 1999 (Cth). To determine whether the proposed ERA(s) will have a significant impact on MNES and for
referral requirements, please refer to the guidance provided by the Federal Government's Department of Environment on
www.australia.gov.au and www.environment.gov.au.

Section 19 — ANZSIC code

Is the activity a resource activity? [J No - Go to next section
X Yes - Provide details below

Provide the ANZSIC code for the resource activity.

[] 1101 Black coal mining [] 1313 Copper ore mining

[] 1102 Brown Coal Mining [] 1314 Gold ore mining

[] 1311 Iron ore mining [] 1315 Mineral sand mining

[] 1312 Bauxite mining [] 1316 Nickel ore mining

[] 1317 Silver-lead-zinc ore mining [] 1319 Metal ore mining (other metallic mineral ores)

X 1200 Oil and gas extraction
[] Other (provide details):

The Australian and New Zealand Industrial Classification (ANZSIC) is used by the Australian Bureau of Statistics. It is required to be
displayed in the public register.
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Application form
Application to amend an environmental authority

Section 20 — Environmental impact statement (EIS)*

Is the activity a resource activity? [] No - Go to next section
Xl Yes - Provide details below
Has an application been made for a decision on whether an EIS would be DI No
required for the proposed amendment activity? [] Yes
Has a decision been made on the application on whether an EIS would be [] Yes,a decision was made
required for the proposed amendment activity? ;hat. an EIS is required — Attach
ecision.

] Yes, a decision was made
that an EIS is not required —
Attach decision.

] No, a decision has not yet

been made.
XI NA — No application has
been made.
[] 1 HAVE ATTACHED THE DECISION.
Has an environmental impact statement (EIS) process that includes the DJ No - Go to next section
proposed amendment been completed? [l Yes - Provide details below

If yes — | have assessed the environmental risks of the proposed amendment and consider them to be:
[] The same as was assessed in the EIS

[] Different to what was assessed in the EIS

[] I HAVE ATTACHED THE ASSESSMENT OF THE ENVIRONMENTAL RISKS OF THE PROPOSED AMENDMENT.

* EIS in section 20 question refers to both the EIS process under the Evironmental Protection Act 1994 and the EIS process under the
State Development and Public Works Organisation Act 1971.

* For further information about the EIS process is available at www.gld.gov.au, using the search term ‘environmental impact statements’.

Section 21 — Environmental impact statement triggers*

Is the activity a resource activity? [] No - Go to next section
X Yes - Provide details below
Is the proposed ERA amendment for an increase in the annual extraction of more than 100% or 5 [ Yes
million tonnes per year (whichever is the lesser)? [ No
NOTE: Only answer this question if the current ERA project is for an existing mine extracting between 2—10 million tonnes per |Z N/A
year of run of mine (ROM) ore or coal; otherwise select N/A.
Is the proposed ERA amendment for an increase in annual extraction of more than 10% or 10 million [ Yes
tonnes per year (whichever is the lesser)? NOTE: Only answer this question if the current ERA project is for an 1 No
existing mine extracting over 10 million tonnes per year of ROM ore or coal; otherwise select N/A. |Z N/A
Is the proposed ERA amendment for an increase in annual extraction of greater than 25%? [ Yes
NOTE: Only answer this question if the current ERA project is for an existing mine extracting over 20 million tonnes per year |:| No
of ROM ore or coal extraction; otherwise select N/A. X N/A
Is the proposed ERA amendment for a mining activity that will extend into a Category A or B [ Yes
environmentally sensitive area, unless previously authorised by the state? ] No
NOTE: Only answer this question if the activity is a mining activity; otherwise select N/A. |Z N/A
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Application form
Application to amend an environmental authority

Is the proposed ERA amendment for a mining activity that would involve a substantial change in [ Yes
mining operations? []No

For example: from underground to open cut, or (for underground mining) a change in operations that currently causes little |Z N/A
subsidence but with the proposed ERA amendment, is likely to cause substantial subsidence?

Is the proposed ERA amendment for a mining activity and a novel or unproven resource extraction [ Yes

process, technology or activity, is being proposed? [1No
NOTE: Only answer this question if the activity is a mining activity; otherwise select N/A. |Z N/A
Is the proposed ERA amendment for a petroleum and gas activity that is likely to have a total

disturbance area of greater than 2,000 hectares at any one time during the life of the proposed [ Yes
project? This includes areas occupied by well pads (single or multi-directional), access tracks and X No
roads, water storages, and process plants? LIN/A
NOTE: Only answer this question if the activity is a petroleum and gas activity; otherwise select N/A.

Is the proposed ERA amendment for a petroleum and gas activity that is likely to involve the [ Yes
construction of a high pressure pipeline over a distance of 300 kilometres or greater? X No
NOTE: Only answer this question if the activity is a petroleum and gas activity; otherwise select N/A. |:| N/A
Is the proposed ERA amendment for a petroleum and gas activity that is likely to involve the [ Yes
construction of a liquefied natural gas plant? X No
NOTE: Only answer this question if the activity is a petroleum and gas activity; otherwise select N/A. |:| N/A

[] I HAVE ATTACHED DETAILS OF HOW THE CRITERION IS TRIGGERED INCLUDING DETAILS OF THE IMPACT.

* EIS in section 21 question refers to both the EIS process under the Evironmental Protection Act 1994 and the EIS process under the State
Development and Public Works Organisation Act 1971.

* There are numerous criteria used to make the EIS decision, for further information about the EIS process is available at www.gld.gov.au,
using the search term ‘environmental impact statements’.

Section 22 — Environmental values

Attach a document that provides an assessment of the likely impact of the proposed amendment on
environmental values (EVs). Note: All fields below are mandatory, therefore a statement is required where
there are no likely impacts to an EV.

Environmental Values
X Water XI Wetlands X Land use XI Acoustic
XI Groundwater X Land X Air X Waste

& | HAVE ATTACHED A DOCUMENT THAT PROVIDES AN ASSESSMENT OF LIKELY IMPACTS ON EVs.

Note that the EP Act, s226A(1)(f) states the information required relating to impacts on EVs which include:
(i)  adescription of the environmental values likely to be affected by the proposed amendment; and
(ii)  details of any emissions or releases likely to be generated by the proposed amendment; and
(iii) a description of the risk and likely magnitude of impacts on the environmental values; and
(iv) details of the management practices proposed to be implemented to prevent or minimise adverse impacts; and

(v) if a PRCP schedule does not apply for each relevant activity - details of how the land the subject of the application will be
rehabilitated after each relevant activity ceases.
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Section 23 — Waste

Attach a document that provides details of the proposed measures for minimising and managing waste
generated by any amendment(s) to the relevant activity.

X | have attached a document that provides the required information; or

[] If waste is to be managed according to an existing waste management plan, provide the name of the plan
and the relevant page or section numbers below:

Section 24 — Coal seam gas (CSG) activities

Does the application relate to an environmental authority for a CSG activity
that is an ineligible ERA?

No - Go to next section
Yes - Provide details below

Does the amendment change the way that CSG water is managed?

No - Go to next section
Yes - Provide details below

0 OX

If the amendment will change the way that CSG water is managed the following information must be provided
with this application.

[

The quantity of CSG water the applicant reasonably expects will be generated in connection with carrying
out each relevant CSG activity.

The flow rate at which the applicant reasonably expects the water will be generated.

The quality of the water, including changes in the water quality the applicant reasonably expects will
happen while each relevant CSG activity is carried out.

[
[
[

The proposed management of water including, for example, the use, treatment, storage and disposal of
the water.

O

The measurable criteria (‘management criteria’) against which the applicant will monitor and assess the
effectiveness of the management of the water, including, for example, criteria for each of the following:

(i) the quantity and quality of the water used, treated, stored or disposed of;
(ii) protection of the environmental values affected by each relevant CSG activity; and
(iii) the disposal of waste, including, for example, salt, generated for the management of the water.

The action proposed to be taken if any of the management criteria are not complied with, to ensure that
the criteria will be able to be complied with in the future.

If the application includes a CSG evaporation dam, an evaluation of the following must be provided:
(i) best practice environmental management for managing CSG water;
(i) alternative ways for managing CSG water; and

(iii) whether there is a feasible alternative to a CSG evaporation dam for managing the water. Note if the
evaluation shows that there is a feasible alternative option, the CSG evaporation dam cannot form
part of the water management for this amendment application.

| HAVE ATTACHED A DOCUMENT THAT PROVIDES THE REQUIRED INFORMATION FOR THIS SECTION.
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Section 25 — Underground water rights

No - Go to next section
Yes - Provide details below
No - Go to next section
Yes - Provide details below

Is the activity a resource activity?

Is the activity proposed to be undertaken on a mineral development licence
(MDL), mining lease (ML) or petroleum lease (PL)?

No - Go to next section
Yes - Provide details below

Does the proposed amendment involve changes to the exercise of
underground water rights?

MO KOO

X I have attached a document that details:

a) The areas in which underground water rights are proposed to be exercised;

b) For each aquifer affected, or likely to be affected, by the exercise of underground water rights:
a. adescription of the aquifer;

b. an analysis of the movement of underground water to and from the aquifer, including how the aquifer
interacts with other aquifers and surface water and

c. adescription of the area of the aquifer where the water level is predicted to decline because of the
exercise of underground water rights; and.

d. the predicted quantities of water to be taken or interfered with because of the exercise of underground
water rights during the period in which resource activities are carried out.

c) The environmental values that will, or may, be affected by the exercise of underground water rights and the
nature and extent of the impacts on the environmental values;

d) Any impacts on the quality of groundwater that will, or may happen because of the exercise of underground
water rights during or after the period in which resource activities are carried out; and

e) Strategies for avoiding, mitigating or managing the predicted impacts on the environmental values of the
impacts on the quality of groundwater.

For more information about exercising underground water rights or the associated requirements refer to the guideline Requirements for
site-specific and amendment applications - underground water rights (ESR/2016/3275)

Section 26 — Financial assurance / estimated rehabilitation cost

Do you currently have financial assurance or scheme assurance held for [] No — Go to next section
the approved environmental authority? X Yes — Provide details below

] Iwill not need to change the financial assurance or scheme assurance in relation to this amendment.

[] !will be changing the financial assurance and have attached the form Application to amend or discharge
financial assurance held for an environmental authority (ESR/2015/1752).

X 1 will be applying for a new estimated rehabilitation cost decision if this amendment application is
approved.
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Section 27 — Environmental protection orders or site management plan

Is this land currently subject to an environmental protection order IX] No - Go to next section
(EPO) or a site management plan (SMP)? [] Yes (EPO) - provide details below

[] Yes (SMP) - provide details below

PROVIDE THE REFERENCE NUMBER AND BRIEF DETAILS INCLUDING: DESCRIPTION OF LAND; LOT AND PLAN NUMBERS; AND
LOCAL GOVERNMENT AREA.

Section 28 — Environmental management register

Is any part of the land currently recorded in, or has previously been [X] No — Go to next section
removed from, the environmental management register? [] Yes — Provide details below

[] Theland is currently in the environmental management register.

[] The land has been removed from the environmental management register.
You must attach evidence (e.g. Notice) advising that the details have been removed.

Section 29 - Website address

Is the application for a mining activity on a mining lease, or a geothermal, [] No — Go to next section
petroleum, or greenhouse gas storage activity? X Yes — Provide details below
Provide the website address for the application https://www.santos.com/about-us/corporate-

notice and application documents. governance/public-notices/

Provide details of the NAME TELEPHONE

contact person if technical

assistance is required. EMAIL

Page 18 of 24 « ESR/2015/1733 + Version 20.00 + Last reviewed: 14 JUL 2021 Department of Environment and Science



Application form
Application to amend an environmental authority

Section 30 - Site contact

Would you like to nominate a site contact? D] No — Go to next section

[] Yes — Provide details below
SITE CONTACT NAME POSITION
EMAIL TELEPHONE

[] INDICATE IF YOU WANT THE SITE CONTACT TO RECEIVE CORRESPONDENCE VIA EMAIL

A site contact is an alternative contact nominated by the legal entity which holds, or will in future hold, a relevant authority issued by the
department. The department may direct correspondence relating to actual or potential compliance matters to the site contact.

Section 31 — Payment of fees

Application fee: $ 355

Cheque or money order payments

Payment by cheque or money order made payable to the Department of Environment and Science
(attached).

Payment by cheque or money order made payable to the Department of Agriculture and Fisheries
(attached).

Credit card payments

] For credit card payments for applications to the Department of Environment and Science please lodge the
application using Online Services at https://business.qgld.gov.au/running-business/environment/online-
services.

] For credit card payments for applications relating to the Department of Agriculture and Fisheries please
contact me (the applicant) for secure payment;

Phone number: Insert phone no.

An application fee is payable at the time the application is made. Information on the fee can be located in the information sheet Fees for
permits for environmentally relevant activities (ERAs) (ESR/2015/1721). Where the proposed amendment is determined by the
administering authority to be a major amendment, an assessment fee of 30% of the annual fee for the authority at the time of application, is
also payable. The assessment fee is payable once notification of the assessment level decision is issued. The assessment fee must be
paid before the assessment of the amendment application can proceed.

The supplementary annual fee is payable where the amendment is approved and results in the aggregate environmental score (and hence
the annual fee) for the EA increasing. The supplementary annual fee is a pro-rata adjustment to the annual fee for the period from when
the amended EA takes effect to the next anniversary day for the EA. This is payable within 20 business days after the approval date. The
supplementary annual fee can be calculated using the Fee calculator (ESR/2015/1731).
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Section 32 — Declaration

Note: If you have not told the truth in this application you may be prosecuted.

| declare that:

. I am the holder of the environmental authority, or authorised signatory for the holder of the environmental
authority.

. If the proposed amendment is made, the relevant activities will continue to comply with the ERA Standard
(eligibility criteria and standard conditions) for all eligible ERAs, or where they cannot comply, | have
indicated otherwise in my application and provided the required supporting information.

. If the proposed amendment is a minor amendment (condition conversion), | can comply with the ERA
Standard (eligibility criteria and standard conditions) for each of the ERAs authorised by the
environmental authority.

. The information provided is true and correct to the best of my knowledge. | understand that it is an offence
under section 480 and 480A of the Environmental Protection Act 1994 to give the administering authority
or an authorised person a document containing information that | know is false, misleading or incomplete
in a material particular.

| understand that | am responsible for managing the environmental impacts of these activities, and that

approval of this application is not an endorsement by the administering authority of the effectiveness of

management practices proposed or implemented.

Where an agreement is in place between all holders of the environmental authority, one holder can sign on
behalf of the other joint holders. Please tick the checkbox below.

[] I HAVE AUTHORITY TO SIGN THIS FORM ON BEHALF OF ALL THE JOINT HOLDERS OF THE ENVIRONMENTAL AUTHORITY.

Applicant's signature

APPLICANT'S NAME POSITION COMPANY / ORGANISATION

Richard Nolan HSER Manager - Onshore Santos Limited
Vamgas Pty Ltd
Santos Australian Hydrocarbons

Pty Ltd

APPLICANT'S SIGNATURE /. —~ \ DATE

= 26 July 2022
Joint holder(s) signature if applicable
NAME, POSITION AND COMPANY NAME SIGNATURE DATE
Reneke van Soest f \l\ 20 July 2022
General Manager SA L
Delhi Petroleum Pty Ltd )
NAME, POSITION AND COMPANY NAME SIGNATURE DATE
NAME, POSITION AND COMPANY NAME SIGNATURE DATE

OR [] IHAVE ATTACHED A DOCUMENT THAT PROVIDES THE REQUIRED INFORMATION FOR ALL JOINT HOLDERS.
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Where the environmental authority holder is a company, this form must be signed by an authorised person for that company. Where there
is more than one holder of the environmental authority, this declaration is to be signed by all holders, unless there is an agreement
between all holders that one can sign on behalf of the other(s).

Section 33 - Submission

Please submit your completed application to:

For ERA 2, ERA 3 or ERA 4:

Post: Senior Environmental Scientist
Animal Industries
Department of Agriculture and Fisheries
PO Box 102
TOOWOOMBA QLD 4350

Enquiries Phone: (07) 4688 1374
Fax: (07) 4529 4192
Email: livestockregulator@daf.qld.gov.au

For a mining ERA where the proposed amendment impacts upon the resource tenure:

Enquiries Mining Registrar
Department of Resources

The Department of Resources has a list of office locations for mining registrars on its website
www.resources.qgld.gov.au/.

For all other ERASs:

Post: Permit and Licence Management
Department of Environment and Science
GPO Box 2454

BRISBANE QLD 4001
Enquiries Website: www.business.qld.gov.au

Email: palm@des.qgld.gov.au
Phone: 13 QGOV (13 74 68)

The latest version of this publication and other publications referenced in this document can be found at www.gld.gov.au using the
relevant publication number (ESR/2015/1733 for this form) or title as a search term.
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Section 34 - Definitions to terms used in this form

(Where there is inconsistency between the definition of terms used here and the terms used in the EP Act, the terms in the EP Act apply)

Condition conversion

For an environmental authority, means an amendment replacing all the conditions
of the authority with the standard conditions for the environmentally relevant activity
which the authority relates. The relevant eligibility criteria and standard conditions
must be able to be met.

Eligibility criteria

For an environmentally relevant activity, means eligibility criteria that are in effect for
the activity under —

(a) An ERA standard; or
(b) A code of environmental compliance; or

(c) Aregulation in respect of a mining activity.

Environmentally
relevant activity (ERA)

A resource activity or a prescribed ERA.

ERA project

A prescribed ERA project or a resource project.

ERA standard

For an environmentally relevant activity, means the eligibility criteria and/ or the
standard conditions set by the administering authority.

Major amendment

For an environmental authority, means an amendment that is not a minor
amendment.

Material change of use
of premises for an ERA

A category of assessable development requiring a development permit under the
Planning Act 2016. Refer Schedule 10, Division 2, Item 8 of the Planning Regulation
2017.

Minor amendment

For an environmental authority, means an amendment that is —
(a) a condition conversion; or

(b) a minor amendment (threshold).

Minor amendment
(threshold)

For an environmental authority, means an amendment that the administering
authority is satisfied—

(a) is not a change to a condition identified in the authority as a standard condition,
other than—

(i) a change that is a condition conversion; or

(ii) a change that is not a condition conversion but that replaces a standard
condition of the authority with a standard condition for the environmentally
relevant activity to which the authority relates; and

(b) does not significantly increase the level of environmental harm caused by the
relevant activity; and
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(c) does not change any rehabilitation objectives stated in the authority in a way
likely to result in significantly different impacts on environmental values than the
impacts previously permitted under the authority; and

(d) does not significantly increase the scale or intensity of the relevant activity; and
(e) does not relate to a new relevant resource tenure for the authority that is—

(i) anew mining lease; or

(i) a new petroleum lease; or

(iii) a new geothermal lease under the Geothermal Energy Act; or

(iv) a new GHG injection and storage lease under the GHG storage Act;
and

(f) involves an addition to the surface area for the relevant activity of no more than
10% of the existing area; and

(g) for an environmental authority for a petroleum activity—

(i) if the amendment involves constructing a new pipeline—the new
pipeline does not exceed 150km; and

(ii) if the amendment involves extending an existing pipeline—the extension
does not exceed 10% of the existing length of the pipeline; and

(h) if the amendment relates to a new relevant resource tenure for the authority that
is an exploration permit or GHG permit—the amendment application under section
224 seeks an amended environmental authority that is subject to the standard
conditions for the relevant activity or authority, to the extent it relates to the permit.

Mobile and temporary
ERA

A prescribed ERA, other than an activity that is dredging material, extracting rock or
other material, or the incinerating of waste:

(a) carried out at various locations using transportable plant or equipment, including
a vehicle

(b) that does not result in the building of any permanent structures or any physical
change of the landform at the locations (other than minor alterations solely
necessary for access and setup including, for example, access ways, footings and
temporary storage areas)

(c) carried out at any one of the locations:
(i) forless than 28 days in a calendar year, or

(i) for 28 or more days in a calendar year only if the activity is necessarily
associated with, and is exclusively used in, the construction or demolition
phase of a project.

Prescribed ERA

An environmentally relevant activity that is not a resource activity and is prescribed
under section 19 of the EP Act.

Prescribed ERA project

All prescribed ERAs carried out, or proposed to be carried out, as a single
integrated operation.
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Registered suitable
operator

A person who, or a corporation which, under section 318l of the EP Act has been
assessed as being suitable to carry out an ERA and has been listed on the suitable
operator register.

Resource activity

An activity that is any of the following:

(a) a geothermal activity

)
(b) a greenhouse gas (GHG) storage activity
(c) a mining activity

)

(d) a petroleum activity.

Resource project

Resource activities carried out, or proposed to be carried out, under 1 or more
resource tenures, in any combination, as a single integrated operation.

Single integrated
operation

Occurs when all of the below criteria are met:

(a) the activities are carried out under the day-to-day management of a single
responsible individual, for example, a site or operations manager;

(b) the activities are operationally interrelated;

(c) the activities are, or will be, carried out at one or more places; and

(d) the places where the activities are carried out are separated by distances short
enough to make feasible the integrated day-to-day management of the activities.

Underground water
rights

Means any of the following:

(a) underground water rights within the meaning of the Mineral Resources Act
1989;

(b) underground water rights within the meaning of the Petroleum and Gas
(Production and Safety) Act 2004;

(c) underground water rights within the meaning of the Pefroleum Act 1923, section
87(3).
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Abbreviations and Units

Acronym

‘ Description

ATP Authority to Prospect
BIM Block Identification Map
BPEM Best Practice Environmental Management
CSG Coal Seam Gas
DEHP Department of Environment and Heritage Protection, Queensland (now DES)
DES Department of Environment and Science, Queensland
EA Environmental Authority
EO Act Environmental Offsets Act 2014
EP Act Environmental Protection Act 1994
EP Reg Environmental Protection Regulation 2019
EPP Environmental Protection Policy
ERA Environmentally Relevant Activities
ESA Environmentally Sensitive Area
GAB Great Artesian Basin
GES General Ecological Significance
ha Hectares
HES High Ecological Significance
km Kilometre
LC Least Concern
m Metres
MSES Matters of State Environmental Significance
N/A Not Applicable
NCA Nature Conservation Act 1992
NCAP No Concern at Present
PL Petroleum Lease
PPL Petroleum Pipeline Licence
RE Regional Ecosystem
RoW Right of Way
SEA Strategic Environmental Area
SMC Streamlined Model Conditions
SMP Site Management Plan
SMS Santos Management System
SWQ South West Queensland
UWIR Underground Water Impact Report
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1.0 Introduction

Santos Limited (Santos) on behalf of the joint venture partners Dehli Petroleum Pty Ltd, Vamgas Pty Ltd
and Santos Australian Hydrocarbons Pty Ltd, is seeking to amend Environmental Authority (EA)
EPPG00407213 to list a new relevant resource tenure, Petroleum Lease (PL) 1087.

EA EPPG00407213 currently authorises petroleum activities on PL 80, which is located in the Cooper
Basin, South West Queensland (SWQ) (refer to Figure 1). PL 1087 is located immediately adjacent to
PL 80, and both tenures are located approximately 40 kilometres (km) north of the Santos Ballera Gas
Facility (refer to Figure 1). PL 1087 will replace 27 sub-blocks of ATP 1189 (refer to Figure 3). Gas
produced from PL 1087, once granted, will be transported to the Santos Ballera Gas Facility for
processing via existing and new pipeline infrastructure. Further, this application also seeks to change
the scale and intensity of activities authorised by EA EPPG00407213 to allow sufficient capacity for
future development on PL 1087.

The holder of an EA may, at any time pursuant to Section 224 of the Environmental Protection Act 1994
(EP Act), make an application to the assessing authority seeking an amendment to an EA. In accordance
with Section 223 of the EP Act, this amendment application is considered a major amendment as it
relates to the inclusion of a new relevant resource tenure (PL 1087) (refer Section 6.0 for further
information).

Santos has prepared this document in accordance with Section 226 and Section 227 of the EP Act and
considered the Department of Environment and Heritage Protection (DEHP) Guideline — ‘Application
requirements for petroleum activities’ (DEHP, 2013).
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Santos

2.0 Application Description

Santos has submitted a Petroleum Lease (PL) application (PL 1087) over an area of existing Santos
tenure, Authority to Prospect (ATP) 1189. Petroleum activities currently carried out in ATP 1189 are
authorised by EA EPPG03518215. Due to varying joint venture arrangements, PL 1087 cannot be added
to EA EPPG03518215. Instead, Santos proposes to add PL 1087 to EA EPPG00407213 as a relevant
resource tenure. Further, this application also seeks to increase the scale and intensity of activities
authorised by EA EPPG00407213 to allow sufficient capacity for future development on PL 1087.

21 Existing Activities

Existing petroleum activities carried out in ATP 1189, within the area of PL 1087, authorised by EA
EPPG03518215 include:

e 6 conventional gas wells (including well stimulation);
0 consisting of 4 operational conventional gas wells and 2 plugged and abandoned wells.

e associated pipelines, access tracks, borrow pits and temporary camps;

e seismic surveys and ancillary infrastructure.
Anna North 1 was successfully drilled in 2018 to develop and appraise gas resources in PL 1087. The
success of Anna North 1 lead to the construction of the Anna North 1 Gas Flowline in 2019. The flowline
is authorised by Petroleum Pipeline Licence (PPL) 2044. The flowline connects to existing gathering
infrastructure located in PL 80. The success of Anna North 1 also lead to the drilling of an additional 3

exploratory gas wells (Anna North 2, Anna North 3 and Anna North 4) in early 2021 to further explore,
evaluate and test for petroleum production in PL 1087.

Please note, the above description is current at the time of application. Santos will continue to undertake
authorised exploration and appraisal activities on ATP 1189 within the PL 1087 area of land (as currently
authorised by ATP 1189 and EA EPPG03518215) until such time this EA amendment application is
decided by DES and PL 1087 is granted.

2.2 Proposed Activities

Santos proposes to continue undertaking conventional petroleum exploration and appraisal activities for
petroleum resources in PL 1087, but will also commence production of petroleum product. Production
will commence from the existing conventional gas wells, however, there is potential for production to
occur from up to 5 additional wells and associated infrastructure should further exploration be
successful.

It is conservatively assumed stimulation is proposed for all existing and proposed wells. Proposed gas
wells will target formations in the Cooper Basin. Associated activities proposed to be undertaken in PL
1087 may include construction and/or operation of the following:

o well leases and equipment laydown areas;

e drilling and completions, including well stimulation (of all existing and proposed wells);
e gathering lines/pipelines;

e produced petroleum product storage and truck load-out facilities;

e access tracks and borrow pits;

e temporary camps and sewage treatment plants and irrigation (<21 EP);
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e seismic surveys;
e communication systems; and

e other incidental petroleum activities.

These and other incidental activities are described in Section 2.3.

No new production facilities or ponds would be required to support proposed new wells. All produced
fluids generated from PL 1087 would continue to be sent via PL 80 to existing approved facilities located
off-tenure, via existing (e.g. Anna North 1 Gas Flowline — PPL 2044) and new infield gathering
infrastructure. From PL 80, produced gas is transported to Ballera via the Durham Downs to Karmona
East Gas Twinline (PPL 46) and Karmona to Ballera Gas Trunkline (PPL 36).

The proposed activities to be carried out in PL 1087 will largely be consistent with those authorised on
ATP 1189 and EA EPPG00407213 — the only key difference will be the enablement of petroleum
production (i.e. the sale of petroleum) through the change in tenure type. The authorised and incidental
activities under ATP and PL are defined in Chapter 2, Part 1, Division 1, and Chapter 2, Part 2, Division
2 of the Petroleum and Gas (Production and Safety) Act 2004 (P&G Act). The authorised and incidental
activities are substantially the same if authorised under an ATP or PL; with the key difference being that
petroleum production is only authorised under a PL. The relevant excerpts of the P&G Act are compared
in Table 1, emphasising Section 109(1)(c).

Table 1: Authorised and Incidental Activities under ATPs and PLs (P&G Act)

ATP Authorised Activities PL Authorised Activities

Chapter 2 Petroleum tenures and related matters Chapter 2 Petroleum tenures and related matters

Part 1 Authorities to prospect Part 2 Petroleum leases
Division 1 Key authorised activities Division 1 Key authorised activities
32 Exploration and testing 109 Exploration, production and storage activities
(1) The authority to prospect holder may carry out (1) The lease holder may carry out the following
any of the following activities in the area of the activities in the area of the lease-
authority-
(a) exploring for petroleum; (a) exploring for petroleum;
(b) testing for petroleum production; (b) subject to sections 150A and 150C-

(i) testing for petroleum production; and

(i) evaluating the feasibility of petroleum
production; and

(iii) testing natural underground reservoirs
for storage of petroleum or a prescribed
storage gas;

(c) evaluating the feasibility of petroleum (c) petroleum production;
production;

(d) evaluating or testing natural underground (d) evaluating, developing and using natural
reservoirs for the storage of petroleum or a underground reservoirs for petroleum
prescribed storage gas; storage or to store prescribed storage gases,

including, for example, to store petroleum of
prescribed storage gases for others;

(e) plugging and abandoning, or otherwise (e) Plugging and abandoning, or otherwise
remediating, a bore or well the holder remediating, a bore or well the lease holder
reasonably believes is a legacy borehole and reasonably believes is a legacy borehole and
rehabilitating the surrounding are in rehabilitating the surrounding area in
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compliance with the requirements prescribed
under a regulation.

compliance with the requirements prescribed
under a regulation.

(2) However, the holder must not carry out any of the
following-

(2) However, the holder must not carry out any of the
following-

(a) extraction or production of a gasification or
retorting product from coal or oil shale by a
chemical or thermal process;

(a) extraction or production of a gasification or
retorting product from coal or oil shale by a
chemical or thermal process;

(b) exploration for coal or oil shale to carry out
extraction or production mentioned in
paragraph (a);

(b) exploration for coal or oil shale to carry out
extraction or production mentioned in

paragraph (a);

(¢) GHG stream storage.

(¢) GHG stream storage.

(3) The carrying out of activities mentioned in
subsection (1), other than by exploring for
petroleum, is subject to sections 71A and 71B.

(3) The rights under subsection (1) may be exercised
only by or for the holder.

(4) The rights under subsection (1) may be exercised
only by or for the holder.

(4) The right to store petroleum or prescribed
storage gases for others is subject to part 6.

33 Incidental activities

112 Incidental activities

(1) The authority to prospect holder may carry out an
activity (an incidental activity) in the area of the
authority if carrying out the activity is reasonably
necessary for, or incidental to, an authorised
activity under section 32(1) for the authority or
another authority to prospect.

(1) The lease holder may carry out an activity (an
incidental activity) in the area of the lease if
carrying out the activity is reasonably necessary
for, or incidental to-

(a) Another authorised activity for the lease; or

(b) An authorised activity for another petroleum
lease or an authority to prospect.

Examples of incidental activities-

1. constructing or operating plant or works,
including, for example, communication
systems, pipelines associated with
petroleum testing, powerlines, roads,
separation plants, evaporation or storage
ponds, tanks and water pipelines

2. constructing or using temporary structures or
structures of an industrial or technical nature,
including, for example, mobile and temporary
camps

3. removing vegetation for, or for the safety of,
exploration or testing under section 32(1)

Examples of incidental activities-

1. constructing or operating plant or works,
including, for example, communication
systems, compressors, powerlines, pumping
stations, reservoirs, roads, evaporation or
storage ponds and tanks

2. constructing or using temporary structures or
structure of an industrial or technical nature,
including, for example, mobile and temporary
camps

3. removing vegetation for, or for the safety of,

exploration or testing under section 150A(1)
or 150C(1)

(2) However, neither of the following activities is an
incidental activity-

(a) constructing or using a structure, other than
a temporary structure, for office or residential
accommodation;

(b) the processing of gaseous petroleum, other
than gaseous petroleum produced as an
unavoidable result of ATP production testing.

(3) In this section-

gaseous petroleum means petroleum in a gaseous
state.

processing, of gaseous petroleum, means treating
the petroleum to be suitable for transport.

(2) However, constructing or using a structure, other
than a temporary structure, for office or
residential accommodation is not an incidental
activity.
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2.3 Description of Proposed Activities

The following sections describe petroleum infrastructure and activities proposed on PL 1087.

2.31 Seismic Surveying Activities

Seismic acquisition is the method of investigating subsurface geological structures and is undertaken to
identify locations to conduct drilling activities. During exploration, seismic surveys are the most common
geological field assessment method and they are often the first field activity undertaken. Seismic data is
collected by recording acoustic (sound) waves that are reflected from geological interfaces at depths of
up to several thousands of metres below the surface. Seismic line preparation in the Cooper Basin and
Eromanga Basin is undertaken to cause minimal ground, soil and vegetation disturbance. Seismic line
preparation generally involves ‘walking’ a bulldozer with its front blade in the up position along seismic
lines to gently flatten terrain and vegetation. Seismic lines are regularly ‘offset’ and ‘weaved’ around
obstacles to:

a) avoid the need to disturb terrain and long-lived perennial vegetation or other sensitivities such as
watercourses; and

b) reduce the ‘linearity’ and visual impact of seismic lines.

No seismic line preparation is undertaken in Gibber land systems i.e. seismic lines are simply driven by
light vehicles and Vibroseis trucks. In rough or highly vegetated terrain, seismic lines may require light
preparation by earthmoving or vegetation slashing machinery to enable safe and efficient vehicle and
equipment access. In flat terrain with limited vegetation cover, seismic line preparation is generally not
required. Seismic lines generally consist of lightly prepared 3-5 metre (m) wide lines.

Post-survey rehabilitation of seismic survey lines generally consists of utilising a grader to remove and
respread any windrows created during line preparation (but this is often not required as minimal line
preparation is typically undertaken). Seismic lines are checked for any remaining survey pegs or rubbish.
Minor areas of compacted sail (if they occur) may be ripped (~0.5 m depth and ~1 m tine spacing).

Santos undertakes seismic surveys in accordance with best practice environmental management
principles, which have been derived from the Statement of Environmental Objectives (SEO) for Seismic
Operations in the Cooper Basin and Eromanga Basin (DSD, 2014; Santos, 2018).

2.3.2 Well Lease Establishment

For each proposed well, well leases up to 1.5 ha (1.65 ha if well requires stimulation) would be
established to accommodate drilling and ancillary equipment including a derrick, power generators, pipe
handling equipment, tanks, drilling sumps, flares, and office areas. Well lease establishment would
involve:

e surveying and pegging the pad boundary;

e constructing a diversion bund if required due to slope or proximity to watercourses;
e clearing (usually sparse, shrubby) vegetation that is unable to be avoided;

e removing and stockpiling topsoil;

e levelling the pad by cutting and filling using material from borrow pit if required;

e excavating and capping the rig hardstand;

e capping and compacting the lease footprint;

e excavating sump pit if required;
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e installing fencing and gates;
e installing cellar and conductor on well centre;
e installing pads for ancillary equipment and infrastructure (such a tanks and flowlines); and

e setting up drill rig and associated equipment.
233 Well Drilling Activities and Associated Infrastructure

2.3.3.1  Drilling

Wells would be constructed in accordance with the Code of Practice for the construction and
abandonment of petroleum wells and associated bores in Queensland (DNRME, 2019).

Drilling fluid would be continuously circulated down the drill pipe and back to the surface equipment to
manage subsurface pressure (if required), cool the drilling bit and carry back formation cuttings. A drilling
sump with an operating volume of approximately 630 (kilolitre) kL would be used to store drilling fluids
and cuttings. Following the completion of drilling, the rig would be rigged down and transported from
site. Drilling fluids will be water based, and not oil or synthetic based in accordance with EA
EPPG00407213 condition K1 - Oil based or synthetic based drilling muds must not be used in the
carrying out of the petroleum activity(ies). Management practices for waste drilling fluids, cuttings and
the design of drilling sumps would be undertaken to ensure compliance with relevant EPPG00407213
EA conditions.

2.3.3.2  Hydraulic Fracturing

Hydraulic fracturing involves pumping a fluid under pressure into the reservoir to open up and connect
fractures within the reservoir rock, thereby increasing the opportunity for the resource to move within the
reservoir rock and flow toward the well. The hydraulic stimulation process, including well design, for both
conventional oil and gas development is provided in Section 3, Vol. 1 of the Stimulation Risk Assessment
- Santos Southwest Queensland Tenements (SRA) (Refer to Appendix E of this application).

Further, a proppant (typically sand) within the fluids pumped into the well is used to hold the fractures
open after the activity ceases. Approximately 99.5% of the material pumped into the well during hydraulic
fracturing operations is water and sand. Minor quantities of additives make up the remaining 0.5% of the
fluid. The purpose of these additives is to:

e enhance fracture initiation;
e help lubricate the flow of proppant (i.e. sand) into the fractures;
e prevent microbial or chemical reactions following introduction of the fluids; and

e prevent formation of scale deposits that may affect the well or pumps.

After the fracture process is completed, fluids that return to surface when the pressure is released are
captured in tanks or lined pits for reuse, recycling or transported to a licenced water management facility.

Chemicals that may be used in the stimulation process by Santos in SWQ are detailed in Section 3,
Volume Two of the SRA. Toxicity information is described in Volume Two and detailed Human Health
Hazard Summaries and Ecological Information Sheets (Profiles) are provided in Appendix C to Appendix
E of Volume Two of the SRA. Relevant safety data and chemical information sheets are provided in
Appendices C and F of Vol. 2 and 3 of the SRA, respectively (Refer to Appendix E of this application).

All existing and proposed wells located in PL 1087 have the potential to be hydraulically fractured in the
future. When the well is brought on-line, produced water (which contains entrained degraded fracturing
additives), is pumped from the well, allowing the petroleum resource to move through the well to the
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surface. The use of specific chemicals such as benzene, toluene, ethyl-benzene and xylene in hydraulic
fracturing fluids has been banned in Queensland (above prescribed levels). The use of other chemicals
is subject to a risk assessment process as described in Section 5.5.

234 Gathering Lines

A right-of-way (RoW) for pipeline routes is lightly graded, if required, to allow access for vehicles required
for above ground pipeline construction. Pipeline sections are transported and temporarily stored along
the proposed pipeline route prior to joining together the tubing connections of each pipe section. Above
ground pipelines are raised approximately 150 mm above ground level on prefabricated supports located
along the proposed pipeline route. Below ground pipelines are constructed using a standard construction
methodology including:

clearing and grading;

trenching and padding;

pipe stringing, laying and welding;

backfilling and ROW re-instatement; and

rehabilitation.

An average RoW width of 19 m is typically required to allow for safe pipeline installation. The RoW must
provide sufficient area to locate topsoil banks on either side of the RoW, safe access for pipe truck and
side boom tractor/excavator movement, the pipeline trench, and a trench spoil bank (if buried). RoW
widths will be restricted to the smallest extent practicable through watercourses. The RoW will then be
reinstated to the condition and surface profiles existing at the commencement of activities to ensure
natural surface water flows in the area are maintained. Any wheel and equipment ruts created along the
pipeline route during installation will be filled in and levelled by grading equipment. Topsoil and seed
stock removed during installation will be re-spread over the RoW, and any windrows will be removed.

A maximum 3 m wide corridor located within the rehabilitated RoW will be used to provide access for
pipeline inspections via light vehicles from time to time. No formed roads are required or are maintained
within the RoW.

Given the nature of the climate within PL 1087 (average rainfall is low and evaporation rates are high),
re-instatement and rehabilitation activities are focused on promoting the natural re-establishment of
vegetation of similar species composition and density to the surrounding undisturbed land.

2.3.5 Access Tracks

Access tracks are required to provide drilling equipment access to conventional petroleum well sites and
for ongoing operational access. Existing access tracks will be utilised as much as possible to minimise
the length of new access tracks required. A typical access track would be up to 14 m wide to
accommodate a 6 m wide track with table drains either side of the roadway. The roadway would be
lightly graded and capped with clay or similar locally available borrow pit material. Access tracks are
constructed to allow the natural passage of surface waters, to minimise any changes to the natural
surface hydrology.

2.3.6 Borrow Pits

Borrow pits provide a source of construction material to provide a stable and supportive surface for well
leases and access tracks where required. Borrow pits vary in dimension, depending on the quality and
quantity of material available. Borrow pits are sited preferentially in flat areas with limited vegetation,
outside of drainage features, with tree removal and woody vegetation avoided as much as possible. The
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borrow pits will be restored by ripping the floor and sides of the borrow pit to a depth of up to 500
millimetres (mm) generally along the contour. Stockpiled topsoil and vegetation would then be re-spread
to a uniform depth over the entire area from which it was removed. The borrow pit is then re-contoured
to be blend in with adjacent undisturbed land.

2.3.7 Other Incidental Petroleum Activities

Other activities necessary to facilitate petroleum extraction and production include:
e temporary laydown areas;
e fencing;
e power and communication lines/towers;
e storage tanks;

e mobile and temporary camps, that may involve sewage treatment works that are no release
works or are less than 21 EP;

e geophysical, geotechnical, geological, topographic, cadastral and ecological surveys;
e installation of environmental monitoring equipment; and

e activities necessary to achieve compliance with conditions of the EA (i.e. sediment and erosion
control, rehabilitation works).
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24 Proposed Changes to EA EPPG00407213

To facilitate future development of petroleum resources on PL 1087 this application seeks to:
e Authorise PL 1087 on EA EPPG00407213 as a relevant resource tenure, and

e Include 11 additional wells (comprised of existing and proposed wells) (including stimulation) in
Schedule A, Table 1 — Scale of Activities.

Proposed changes to EA EPPG00407213 are specified below (changes identified in red):

EA EPPG00407213
Environmentally relevant activity and location details
Environmentally relevant activity/activities Location(s)
Non-Scheduled Petroleum Activity Petroleum Lease - PL PL80, PL1087

SCHEDULE A —- GENERAL
(A1) This environmental authority authorises the carrying out of the following resource activities:

(a) the petroleum activities listed in Schedule A, Table 1 — Scale of Activities to the extent they
are carried out in accordance with the activity’s corresponding scale;

(b) petroleum activities, including but not limited to:

(i) linear infrastructure;

(ii) borrow pits / extracting, other than by dredging; and

(iii) compressor stations; and

(iv) sewage treatment — operating sewage treatment works, other than no release works; and
(v) seismic surveys.

(c) the specified relevant activities prescribed by this Environmental Authority at the locations
specified on the cover pages of this environmental authority;

(d) incidental activities that are not otherwise specified relevant activities.

Table 1 — Scale of Activities

Infrastructure Total Scale
Wells 3344
Stimulation 33wells 44 wells

Note: proposed changes to Schedule A, Table 1 — Scale of Activities of EA EPPG00407213 show total
proposed wells for both PL 80 (33 wells) and 1087 (11 wells).
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3.0 Site Description, Land Use and Climate

3.1 Site Description and Land Use

PL 1087 is located approximately 40 km north of the Santos Ballera Gas Facility (refer to Figure 1).
PL 1087 will replace 27 sub-blocks of ATP 1189 as detailed in Table 2 and displayed on Figure 2.

PL 1087 encompasses approximately 8,235 ha of land located on the Durham Downs Pastoral Station
(Lot 1 on Plan SP133822).

Durham Downs Pastoral Station is a pastoral lease that operates as a cattle station with a capacity of
up to 21,500 head of cattle. The primary land uses for PL 1087 and the surrounding area are cattle
grazing and petroleum activities.

Table 2: Sub-Block Identification — PL 1087
BIM | Block | Sub-Blocks
Cooper Creek 2637 V,W, XY, Z

Cooper Creek | 2638 \%

Cooper Creek 2709 ABCDEFGHJKLMNOPQR,S

Cooper Creek 2710 A F, L

PL 1087 is recorded on the DES Environmental Management Register (EMR) for Petroleum Product or
Oil Storage and Chemical Storage (Lot 1 on Plan SP133822), but this is triggered by petroleum
production activities undertaken in other Santos tenures located on Durham Downs. PL 1087 is not
recorded on the Contaminated Land Register (CLR).

3.2 Climate

PL 1087 is situated in south-west Queensland, an arid region of Australia, where the average rainfall is
low and evaporation rates are high. The seasons are generally characterised by hot dry summers and
cold dry winters. Temperatures exhibit large seasonal and diurnal fluctuations. In summer, average daily
maximum temperatures exceed 36°C and the average minimum is 23°C. Average daily temperatures in
winter range from approximately 6°C to 22°C (BOM, 2022).

Rainfall variability is amongst the highest in Australia, while average annual totals are amongst the
lowest. There is no distinct seasonal rainfall pattern, but the majority of rainfall occurs during the warmer
months from October to March. Summer rainfall is generally associated with thunderstorm activity driven
by monsoonal and tropical cyclone weather systems moving inland from northern and north-eastern
Australia (BOM, 2020). Winter rainfall can occur from the formation of low-pressure systems pushing
cool moist air northwards from the Great Australian Bight into central Australia (GABCC, 1998). Average
annual rainfall in the region ranges from 164 mm at Moomba Airport to 290 mm at Windorah (BOM,
2020). However, changes in the irregular atmospheric circulation phenomenon known as the El Nifio—
Southern Oscillation (ENSO) can significantly influence weather patterns in central Australia. Changes
in ENSO can lead to exceptionally dry or wet years with annual rainfall ranging from less than 100 mm
during a dry event (termed an ‘El Nifio’) to as high as 660-730 mm (at Moomba Airport and Windorah in
2010, respectively) during a wet event (termed a ‘La Nifia’) (BOM, 2022).

There are on average 18 to 28 rainfall days (=1mm) per year in the region. Larger rainfall events of
between 10 to 25 mm or more, occur on average 3 to 8 days per year, respectively. Larger rainfall events
predominantly occur during the warmer months from October to March (BOM, 2022). Average seasonal
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evaporation rates range from 550 mm in summer to 150 mm in winter. Average annual evaporation is
extremely high, ranging from 3,000 to 3,800 mm (Marree Soil Conservation Board, 2004). The most
common wind direction throughout the year is from the south-east. Light winds (<20 kph) are most

common between May to July, while the greatest frequencies of strong winds (41-61 kph) occur between
September to January.
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4.0 Relevant Environmental Values

Desktop and field-based methods were used to assess relevant environmental values in PL 1087.

Desktop assessment involved a review of environmental databases, maps, literature and digital
datasets. Field based methods included an ecological survey of the tenure undertaken by ELA. The ELA
ecological assessment report (ELA, 2022) is attached as Appendix A.

Relevant environmental values for PL 1087 include:

e land resources;
o flora and regional ecosystems;
e environmentally sensitive areas;
e fauna;
e surface waters and wetlands;
e groundwater;
e air quality, noise and vibration; and
o Matters of State Environmental Significance.
Sections 4.1 to 4.9 discuss relevant environmental values present within PL 1087. The risks and

potential impacts to these environmental values as a result of the proposed activities, and mitigation
measures for potential impacts, are discussed in Section 5.0.

The proposed amendment will not result in any changes to how waste is managed while carrying out
authorised petroleum activities, or rehabilitation objectives (i.e. these environmental values will be
managed in accordance with existing management practices and relevant EA EPPG00407213
conditions). The management of waste and rehabilitation are therefore not considered further.

4.1 Land Resources

PL 1087 is located in the Channel Country bioregion and Sturt Stony Desert subregion. PL 1087 is
predominantly identified as Cainozoic duricrusts (land zone 7) and fine grained sedimentary rocks (land
zone 9), with smaller areas of recent Quaternary alluvial systems (land zone 3) (refer to Appendix A).

Mapped land systems in PL 1087 are consistent with land zone mapping, including scarps and dissected
undulating tops of tablelands and gently undulating rolling plains (refer to Table 3). Mapped soils in
PL 1087 consist of firm shallow siliceous loams (Map Code: Fz48) and crusty red duplex soils (Map
Code: Nd6) (ASRIS, 2009).
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Table 3: Land Systems — PL 1087

0,
Land System Description Agricultural Land Class AgefaP(L/o)
R4 Scarps and flat to gently undulating tops of dissected C3 — Pasture land — native 51%
tablelands, mesas and buttes. Slopes range from less pastures, light grazing in

than 2% on the tops varying to 20% on scarps and 5% to | accessible areas
8% on lower slopes.

F2 Gently undulating to undulating rolling plains. Slopes 1 to | C2 — Pasture land — native 42%
5%. pastures

G3 Gently undulating to undulating plains. Slopes are C1 — Pasture land — sown 4%
generally less than 5% but rise to 8% to 12% near pastures and native pastures
associated scarps. on high fertility soils

A3A5 | Flat plains, frequently deflated, and usually with low (20 C2 — Pasture land — native 3%
cm) "blow-up" areas. Frequently associated with the pastures
edges of dunefields or alluvia.

4.2 Flora and Regional Ecosystems

PL 1087 predominantly consists of grazed remnant vegetation. Vegetation present within PL 1087 has
undergone historic disturbance due to grazing from the operation of the existing cattle station. DES
mapped vegetation in PL 1087 is typical of the Sturt Stony Desert sub-region, predominantly consisting
of open shrubland, with areas of grassland and herbland.

ELA undertook ecological field surveys to ground-truth vegetation / Regional Ecosystems (REs) in
PL 1087. As part of ecological surveys, ELA surveyed sixty-eight (68) locations to characterise
vegetation across PL 1087. Survey sites were stratified across the landscape and aimed to sample all
photo patterns identified during RE mapping ensuring all REs present were identified, and also to ensure
variations in vegetation condition were captured (ELA, 2022).

Ecological ground-truthing identified 10 REs within PL 1087. Ground-truthed vegetation was found to be
dominated by Wattle (Acacia spp.) and Cassia (Senna spp.) shrublands and low woodlands (REs 5.7.1/
5.7.5/5.7.6/5.7.13 and 5.9.1/5.9.2x1), with smaller areas of Mitchell Grass (Astrebla spp.) and Saltbush
(Atriplex spp.) open grasslands and herblands (REs 5.9.3/5.9.5 and 5.3.21a). Ground-truthed REs
entirely comprised Category B regulated vegetation under the Vegetation Management Act 1999 (VM
Act), with a ‘least concern’ (LC) vegetation management class and ‘no concern at present’ biodiversity
status. Structural class of ground-truthed REs ranged from grassland, sparse to very sparse. Ground-
truthed REs are detailed in Table 4 and displayed on Figure 3.

ELA carried out desktop and field-based likelihood of occurrence assessments to identify the potential
presence of Matters of State Environmental Significance (MSES) flora species within PL 1087. These
assessments considered species distribution, habitat requirements and historical records in proximity to
PL 1087, as well as observations and evidence of occurrence, habitat suitability, and on-site
environmental conditions identified during the field survey. Refer to Appendix A for further information.

Following desktop assessment and field survey, ELA considered one threatened flora species to have
potential to occur in PL 1087; Indigofera oxyrachis — although it was not observed during field survey.
I. oxyrachis is a shrub listed as vulnerable under the Nature Conservation Act 2014 (NCA). Limited
information exists for the species, but ecological database records for the species are located
approximately 80 km north-east of PL 1087, on the eastern side of Cooper Creek (ELA, 2022).
Queensland herbarium identifies specimens being recorded on stony rises on cracking clay soils and in
open areas amongst low gidgee woodland, with Senna artemisioides and Senna phyllodinea present. It
has also been recorded on open scalded creek flats at the base of escarpments, in open mixed woodland
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on light clay and sandy creek lines throughout stony patches. These types of habitats are widespread
in the region, but the occurrence of /. oxyrachis is not. ELA determined that /. oxyrachis was therefore
unlikely to occur in PL 1087 (refer to Appendix A for further information).

Further, no high-risk areas for protected plants listed under the NCA are mapped to occur in PL 1087.

Table 4: PL 1087 - Ground-Truthed REs (ELA, 2022)

VM Act [ BD | Structural | Area (ha) | Area (%)

Short Description

Status | Status Class in PL of PL

5.3.21a | Variable sparse to open herbland, Senna | LC NCAP | Sparse 1871 2%
spp. open shrubland and bare scalded
areas on infrequently flooded alluvia of
maijor rivers their distributaries, drainage
channels and creeks.

534 Eucalyptus camaldulensis +/- Acacia LC NCAP | Sparse 290.0 4%
aneura +/- Acacia cambagei +/- Acacia
georginae +/- Acacia cyperophylla var.
cyperophylla woodland on drainage lines
within ranges.

571 Acacia shirleyi +/- Acacia catenulata +/- LC NCAP | Sparse 1,844.2 22%
Acacia aneura +/- Acacia cyperophylla
var. cyperophylla low woodland on
scarps and crests of residuals.

5.7.13 | Acacia cyperophylla var. cyperophylla +/- | LC NCAP | Sparse 582.5 7%
Acacia cambagei or Acacia georginae +/-
Atalaya hemiglauca tall shrubland on
drainage lines.

5.7.5 Acacia sibirica open shrubland +/- Acacia | LC NCAP | Very 475.7 6%
aneura +/- Acacia shirleyi +/- Triodia spp. sparse
open shrubland on crests and tops of
dissected tablelands and ranges.

5.7.6 Acacia cambagei tall shrubland +/- LC NCAP | Sparse 929.4 11%
Triodia spp. +/- Senna spp. on scarp
footslopes and eroding pediments.

5.9.1 Senna spp., Eremophila spp. +/- Acacia LC NCAP | Very 649.5 8%
spp. +/- Maireana spp. open shrublands sparse
on fresh Cretaceous sediments and
Cretaceous or Tertiary limestones.

5.9.2x1 | Senna artemisioides subsp. helmsii +/- LC NCAP | Very 1,139.4 14%
Senna artemisioides subsp. oligophylla sparse
+/- Acacia georginae +/- Acacia spp.

open shrubland on Cambrian limestone.

593 Astrebla spp. +/- short grasses +/- forbs LC NCAP | Sparse 1,700.7 21%
open tussock grassland to herbland on
Cretaceous sediments.

595 Atriplex spp. and/or Sclerolaena spp. LC NCAP | Sparse 410.5 5%
and/or Salsola australis open herbland
on Cretaceous sediments.

- Cleared / Non-remnant - - - 26.3 0.3%
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Figure 3: PL 1087 - Ground-Truthed Regional Ecosystems (ELA, 2022)
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4.3 Environmentally Sensitive Areas

No Environmentally Sensitive Areas (ESAs) are mapped or identified to be present in PL 1087.

44 Fauna

ELA carried out desktop and field-based likelihood of occurrence assessments to identify the potential
presence of Matters of State Environmental Significance (MSES) fauna species within PL 1087.

These assessments considered species distribution, habitat requirements and historical records in
proximity to PL 1087, as well as observations and evidence of occurrence (remote camera traps,
spotlight surveys and opportunistic observations), habitat suitability, and on-site environmental
conditions identified during the field survey. No trapping surveys were undertaken which are required to
confidently identify some threatened species. However, the combination of surveys undertaken as part
of this assessment are considered appropriate for the detection of the target species.

Fauna populations were considered low at the time of survey with only 7 mammals and 17 bird species
being observed, or evidence of presence recorded. While good remnant structural and refuge habitat
was present in areas, drought and very hot summer conditions experienced during the survey combined
with the lack of flowering and seeding plants as well as permanent water sources is likely to have
restricted the diversity and abundance of fauna observed. Refer to Appendix A for further information.

Following the desktop and field assessment, five (5) Endangered, Vulnerable or Near Threatened
(EVNT) or special least concern fauna species listed under the NCA were considered as having potential
to occur within PL 1087. No NC Act listed threatened species were identified to be present during the
field survey. Table 5 summarises species listed under the NC Act considered to have potential to occur
within PL 1087 (ELA, 2022). Figure 4 displays fauna habitat types based on ground-truthed RE mapping
in PL 1087. Refer to Appendix A for further information.

Based on known distributions, species’ occurrence records within the region, and preferred habitat
requirements, the identified threatened and migratory species are considered to be unlikely or have low
potential to occur within PL 1087. This is due to the lack of high-quality suitable habitat within the tenure,
or because the tenure is outside the known range of the species.

Vegetation of Cooper Creek (located 13 km east of PL 1087) is likely to represent higher quality habitat
for threatened species considered in the likelihood of occurrence assessment (refer to Appendix A and
Table 5), due to access to water and/or presence of riparian vegetation.

No Essential Habitat is mapped to be present in PL 1087, and this was confirmed by the ELA field survey
of PL 1087 (refer to Appendix A for further information).
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Table 5: NC Act / EPBC Act listed species with potential to occur in PL 1087 (adapted from ELA, 2022)

Scientific Name

NC Act
Status

Habitat / RE Associations

Area (ha)
in PL

Apus pacificus Fork-tailed | Special Not applicable. Potential fly-over species 8,240
Swift Least only.
Concern
Lophochroa Major Vulnerable Gidgee (Acacia cambagei) shrublands:
leadbeateri Mitchell’s REs 5.7.6 and 5.9.2x1 2,069
Cockatoo Low woodlands to tall shrublands
Aspidites ramsayi Woma Near dominated by Acacia species: REs 5.3.4, | 873
Threatened 5.7.13
Mulga (Acacia aneura) woodland: REs 2,320
571,575
Falco hypoleucos Grey Vulnerable Open shrublands dominated by Senna 650
Falcon species: RE 5.9.1
Mixed open herblands to open to tussock | 5 ogg
open grasslands in inland locations: REs
5.3.21a,5.9.3and 5.9.5
Mulga woodland: REs 5.7.1, 5.7.5
2,320
Grantiella picta Painted Vulnerable Low woodlands to tall shrublands 873
Honeyeater dominated by Acacia species: REs 5.3.4,
5.713
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Figure 4: PL 1087 - Fauna Habitat Types (ELA, 2022)

Santos Ltd | EA EPPG00407213 Amendment Application (PL 1087) | 26 July 2022 Page 19



Santos

4.5 Surface Water and Wetlands

The environmental values of waters to be enhanced or protected are defined in Section 6 of the
Environmental Protection (Water and Wetland Biodiversity) Policy 2019 for ‘water mentioned in
schedule 1’ and ‘other water’. Water within the Cooper Basin is not mentioned in Schedule 1 and so is
considered ‘other water'. Its environmental values relate to:

e the biological integrity of particular aquatic ecosystems;

e the suitability of water for certain human uses (such as for drinking water, food production,
recreation and aesthetic purposes or industrial uses); and

e the cultural and spiritual values of the water.

PL 1087 is located in the Cooper Creek drainage sub-basin, which has a catchment area of 95,800 km?2.
Despite being situated in the Cooper Creek sub-basin, PL 1087 is located approximately 14 km west of
the Cooper Creek floodplain. PL 1087 is therefore not located in the Cooper Creek or Channel Country
floodplain (refer to Figure 5).

Further, as detailed in Section 4.1, PL 1087 is predominantly characterised as land zones 7 and 9 with
smaller areas of land zone 3 i.e. the tenure is located in elevated undulating plains, scarps and dissected
tableland land systems with minor areas of alluvium associated with ephemeral drainage features.

Mapped drainage features located in PL 1087 are minor non-perennial drainage features, and the
majority of drainage features are mapped to be Stream Order (SO) 1 and 2 with minor sections of SO 3
(refer to Figure 5).

Environmental values for wetlands are defined in Section 7 of the Environmental Protection (Wetland
and Biodiversity) Policy 2019 as the qualities of a wetland that support and maintain the biodiversity of
the wetland including:

e the health of the wetland’s ecosystems;

e the wetland’s natural state and biological integrity;

e the presence of distinct or unique features, endemic plants or animals and their habitats,

¢ including threatened wildlife and near threatened wildlife under the NC Act;

e the wetland’s natural hydrological cycle; and

o the natural interaction of the wetland with other ecosystems, including other wetlands.
The map of Queensland wetland environmental values established by the Environmental Protection
Policy (Water and Wetland Biodiversity) Policy 2019 identifies wetlands of high ecological significance

(HES) and general ecological significance (GES) across the State. There are no HES or GES wetlands
mapped in PL 1087.

Regulated vegetation - within 100m of a Vegetation Management Wetland and Regulated vegetation —
intersecting a watercourse are mapped to be present in PL 1087. Refer to Section 4.9 and Appendix A
and for further information.
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4.6 Groundwater

The information in this section is derived from the approved Santos Underground Water Impact Report
(UWIR) (Santos, 2020) (refer to Appendix B).

In early 2021, Santos engaged Golder Associates Pty Ltd (Golder) to update the existing Cooper Basin
and Eromanga Basin groundwater models used in the UWIR with a revised number of proposed oil and
gas wells, including additional wells located in PL 1087. The assessment used the same groundwater
impact assessment methodology described in the approved UWIR. A Technical Memorandum (Golder,
2021) is provided as Appendix C and summarising the findings of this assessment.

Proposed gas wells in PL 1087 will target the Toolachee Formation (primary target) and Patchawarra
Formation (secondary target) within the Cooper Basin. Together with the Epsilon Formation, these three
formations make up the main gas reservoirs of the Cooper Basin.

The Cooper Basin is overlain by the Eromanga Basin. The Cooper Basin is for the most part considered
to be distinct and separate from the Great Artesian Basin (GAB), whereas the Eromanga Basin is the
largest of the three major sedimentary basins comprising the GAB. Both the Cooper and Eromanga
Basins are multilayered systems comprising alternating layers of sandstone, shale, mudstone and
siltstone formations.

The Toolachee Formation of the Cooper Basin comprises sandstones, siltstones and shale with thin
coal seams and some conglomerates. It spreads unconformably over older formations across the whole
Cooper Basin and is observed at its thickest in the Patchawarra and Nappamerri Troughs. In QLD, the
average thickness ranges from 25 to 50m, with maximum thickness of up to 130 m observed north of
the Jackson—Naccowlah—Pepita Trend. The minimum and maximum hydraulic conductivity of the
Toolachee Formation is 2.0 x10-* m/d and 4.3 x 10 m/d, respectively.

The Patchawarra Formation of the Cooper Basin comprises of interbedded variable size sandstone beds
with siltstone, shale and coal beds, sandstone and mudrock beds being the dominant type of geology.
The Patchawarra Formation is the thickest (up to 680 m in the Nappamerri Trough and up to 550 m in
SWQ near the SA border) and in QLD the second most widespread Permian unit after the Toolachee
Formation generally extending to the limits of the Cooper Basin. The minimum and maximum hydraulic
conductivity of the Patchawarra Formation is 3.3 x10* m/d and 3.5 x 10 m/d, respectively.

Groundwater Use in Gas Target Formations

The Toolache and Patchawarra Formations are not GAB aquifers and are typically not utilised for water
supply. Only the upper (shallow) aquifers of the Eromanga Basin sequence are generally used by
landholders due to the significant depth of the deeper aquifers (typically associated with petroleum
production and located at greater than 2,000 metres). The main aquifers and aquitards in the region are
presented in Section 5.2 of the approved Santos UWIR (Santos, 2020). Groundwater in the Santos
UWIR study area is used primarily for stock and domestic use sourced primarily from Tertiary and the
upper GAB formations in the Eromanga Basin.

Groundwater Dependent Ecosystems

There are no GAB ROP discharge or recharge springs located in PL 1087. The closest GAB springs are
located >250 km south-east of PL 1087, as shown on Figure 14 of the Santos UWIR (refer to Appendix
B). These springs are too far away to be at risk of hydraulic impact due to the proposed activities on PL
1087.

Further information on groundwater is presented in Section 5.5.

Groundwater Bores
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There is one registered groundwater bore (Jensens bore, RN: 50388, owned by Durham Downs Holding)
located in PL 1087. Jensens bore was drilled in 1981 and is a sub-artesian bore that accesses shallow
groundwater from the Winton formation. The bottom depth of Jensens bore is approximately 445m
(Queensland Globe, 2022; DNRME, 2022), compared to the target gas formations within PL 1087, which
are located at depths greater than 2,000 metres.
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4.7 Air Quality

The air quality environmental values relevant to PL 1087 include environmental values for the air
environment provided in Section 6 of the Environmental Protection (Air) Policy 2019 as follows:

e the qualities of the air environment that are conducive to protecting the health and biodiversity
of ecosystems;

e the qualities of the air environment that are conducive to human health and wellbeing;

e the qualities of the air environment that are conducive to protecting the aesthetics of the
environment, including the appearance of buildings, structures and other property; and

e the qualities of the air environment that are conducive to protecting agricultural use of the
environment.

The existing air quality of PL 1087 is typical of a remote environment influenced by agricultural industries
including operation of the surrounding pastoral lease. There are no potential sensitive receptors for air
quality within PL 1087. The closest sensitive receptor to PL 1087 is the Durham Downs Pastoral Station
homestead, which is located approximately 13.5 km east of the tenure.

There are no ambient air quality monitoring stations (AQMSs) within the vicinity of PL 1087. The closest
DES AQMS is located at Moranbah, approximately 950 km north-east of PL 1087. The Moranbah AQMS
has been operational since 2011 and was established to measure particles levels (particulate matter
(PM10 and PM2.5)) from coal mining operations in the community and surrounding area.

The Toowoomba AQMS was the closest station for oxides of nitrogen (NOx) and carbon monoxide (CO)
(located approximately 1,150 km east of PL 1087). The Toowoomba AQMS was operational from 2003
to 2010.

Table 6. Given the urban/agricultural and/or industrial nature of these regions, background air quality
data for Toowoomba and Moranbah provides a very conservative estimate of the background air quality
for SWQ and PL 1087.

Table 6: Background Air Quality Data relevant to PL 1087

Parameter’ Source VRIS SI[SEAIND Averaging Period
(ug/m?) (ug/m®)
Carbon monoxide (CO) | Toowoomba 1.9 mg/m® | 11,000 pug/m3 | 8 hour rolling average
Toowoomba 82.8 ug/mé® | 250 pg/m3 Maximum 1 hour average
Nitrogen dioxide(NO2)
10.5 pug/md | 62 pg/m? Annual average
PMio Moranbah (Utah Drive) | 29.1 ug/m® | 50 pg/m? 24 hours
Moranbah (Utah Drive) | 4.1 yg/m® | 25 pg/m? 24 hours
PM2.s
7.2 uyg/m® | 6 pug/m?d Annual

"PM1o and PMz25 values have been derived from DES monitoring data from 1 August 2019-30 July 2020.

Santos Ltd | EA EPPG00407213 Amendment Application (PL 1087) | 26 July 2022 Page 24



Santos

4.8 Noise

The noise environmental values relevant to PL 1087 include environmental values for the acoustic
environment provided in Section 6 of the Environmental Protection (Noise) Policy 2019 as follows:

e the qualities of the acoustic environment that are conducive to protecting the health and
biodiversity of ecosystems; and

e the qualities of the acoustic environment that are conducive to human health and wellbeing,
including by ensuring a suitable acoustic environment for individuals to do any of the following—

o sleep;
o study orlearn;
o beinvolved in recreation, including relaxation and conversation; and

e the qualities of the acoustic environment that are conducive to protecting the amenity of the
community.

The existing noise environment is typical of remote, largely unpopulated area, with low levels of
background noise dominated by natural sources (i.e. wind, animals and insects) and intermittent noise
from vehicular traffic and grazing activities (i.e. mustering) from the operation of the surrounding pastoral
lease. There are no potential sensitive receptors for noise within PL 1087. The closest sensitive receptor
to PL 1087 is the Durham Downs Pastoral Station homestead, which is located approximately 13.5 km
east of the tenure.

Background noise monitoring has not been undertaken for this development given the remote nature of
the location and the absence of sensitive receptors and other noise generating industries/activities. In
the absence of background noise monitoring, the deemed background levels are as per the EA
EPPG00407213 and the DES ‘Guideline - Prescribing noise conditions for environmental authorities for
petroleum activities’ (DES, 2013) and have been adopted as being representative of the ambient
acoustic environment. The deemed background levels are as follows:

e 7:00 am - 6:00 pm 35dBA;
e 6:00 pm-10:00 pm  30dBA;
e 10:00 pm —6:00 am 25dBA,; and
e 6:00am—-7:00 am 30dBA.
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4.9 Matters of State Environmental Significance

ELA (2022) assessed Matters of State Environmental Significance (MSES), as defined in Schedule 2 of
the Environmental Offsets Regulation 2014 within PL 1087 (refer to Appendix A). Table 7 summarises
the MSES identified to be present in PL 1087, these include regulated vegetation, connectivity areas
and protected wildlife habitat (low potential habitat).

Table 7: Summary of MSES within PL 1087

Matters of State Environmental Significance Area (ha) in PL

Regulated vegetation:

¢ Intersecting a watercourse 1,126
e Within 100 m of a vegetation management wetland 404
Connectivity areas 8,235

Protected wildlife habitat for:

e Grey Falcon (low potential habitat), NC Act listed vulnerable 8,210
e Major Mitchell’s Cockatoo (low potential habitat), NC Act listed vulnerable | 5,262
e Painted Honeyeater (low potential habitat), NC Act listed vulnerable 873

e Indigofera oxyrachis (low potential habitat), NC Act listed vulnerable 5,890
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5.0 Potential Impacts and Mitigation Measures

As discussed in Section 2.0, Santos has submitted a PL application (PL 1087) over an area of existing
Santos tenure (ATP 1189). Petroleum activities currently carried out in ATP 1189 are authorised by EA
EPPG03518215. Due to varying joint venture arrangements, PL 1087 cannot be added to EA
EPPG03518215, and Santos proposes to add PL 1087 to EA EPPG00407213 as a relevant resource
tenure. Further, this application also seeks to increase the scale and intensity of activities authorised by
EA EPPG00407213 to allow sufficient capacity for future development on PL 1087.

Potential impacts to relevant environmental values from proposed activities are therefore considered to
be largely analogous to those resulting from existing authorised activities. The risk of new or additional
significant impacts to environmental values present in PL 1087 from the proposed amendment is
considered to be very low.

Notwithstanding, this section identifies and assesses potential impacts, mitigation measures (control
strategies), and environmental risks to relevant environment values resulting from carrying out the
proposed activities as required by Section 125 of the EP Act.

To assess environmental risks associated with the proposed activities, a risk assessment for each
relevant environmental value (as identified in Section 4.0) has been completed. The environmental risk
assessment is based on risk factors associated with both the initial construction and ongoing operational
phases of the proposed activities.

The proposed amendment will not result in any changes to how waste is managed while carrying out
authorised petroleum activities, or rehabilitation objectives (i.e. these environmental values will be
managed in accordance with existing management practices and relevant EA EPPG00407213
conditions). The management, potential impacts and risks associated with waste and rehabilitation are
therefore not explicitly addressed in the following sections. However, Table 8 contains standard Santos
mitigation measures (control strategies) for the management of waste and rehabilitation with regard to
a range of potential risks and impacts to relevant environmental values associated with carrying out
authorised activities.

Risk assessments for a proposed activity identify a wide range of risks and potential impacts to relevant
environmental values as a result of carrying out proposed activities. This should not be interpreted to
assume that all identified potential impacts will occur as a result of carrying out activities. Once initial
unmitigated risks and potential impacts are identified as part of a risk assessment, appropriate control
strategies are identified and implemented. Appropriately implemented control strategies will typically
mitigate the likelihood of a potential impact occurring, and/or reduce the severity/consequences of the
potential impact.

The risk assessment identifies initial (unmitigated) risks associated with the proposed activities for each
relevant environmental value. Following identification of appropriate mitigation measures (control
strategies), the residual (mitigated) risk posed to each environmental value has also been determined.

The risk assessment has been undertaken in accordance with the Santos Management System (SMS)
Risk Management Standard. The SMS Risk Management Standard is based on accepted principles and
applicable Australian standards. Further detail on risk assessment process is provided in Appendix D.
The results of the risk assessment are summarised in Table 8.

Impacts to MSES in context of the Environmental Offset Act 2014 (EQO Act) are discussed in Section 6.2.
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5.1 Land Resources

The proposed activities will result in direct and indirect impacts to land resources (as described in Section
4.1), primarily as a result of:

e infrastructure construction (earthworks activities);

e vehicle and plant movements;

e minor spills or leaks of fuels, chemicals or other produced fluids;

e production operations;

e loss of containment;

e storage and disposal of general waste, chemical and process wastes;
o fire (ignition sources resulting from activities); and

e bushfire and flood (natural events).

Santos aims to minimise the operational footprint and significant disturbance associated with its activities
as far as reasonably practicable. However, potential direct and indirect impacts to land resources
resulting from the proposed activities may include:

e reduction in visual amenity;

e soil erosion, topsoil loss, inversion and compaction;
o disturbance to land use and suitability changes;

¢ reduction in agricultural productivity; and

e contamination of soil.

The area of direct disturbance within PL 1087 would be up to approximately 64 ha for the proposed
activities including 5 additional wells and associated infrastructure (i.e. flowlines, access tracks and
borrow pits) should further exploration be successful. This is a conservative upper disturbance estimate
only, as future well locations (and associated infrastructure) are not known at the time of application.
Santos has an understanding of the prospective areas for gas within PL 1087 based on the findings of
previous seismic surveys and drilling results. However, Santos does not yet know the precise location
of the majority of proposed wells and associated infrastructure to be located within PL 1087. As such,
the assessment of impacts within this application takes a precautionary approach and simulates a
conservative disturbance scenario.

Disturbance would occur progressively over a 10-to-20-year period and include the development of
areas, such as flowline alignments, which are subject to temporary disturbance only. The bulk of these
areas (approximately 24 ha) would be reinstated and permitted to naturally revegetate immediately
following completion of construction activities, thereby reducing the overall development footprint. The
remaining disturbance areas would be rehabilitated following the cessation of petroleum activities.

Fire is identified as a potential risk associated with both natural events and ignition sources resulting
from petroleum activities potentially causing bushfires. Although unlikely, bushfires have the potential to
occur when undertaking a range of industrial and agricultural activities in natural environments e.g.
vehicle exhausts interacting with dry grass can cause bushfires. Bushfires can cause impacts to
infrastructure, agricultural productivity, vegetation/habitat and fauna. Santos implements a range of
management strategies to mitigate the risk of causing fire as outlined in outlined in Table 8. These events
are unlikely to occur as a result of undertaking the proposed activities, and have been mitigated, and
risk assessed as such.
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Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate the
residual risk to land resources as a result of the proposed activities is classified as ‘low’. Furthermore,
any short-term reduction in the agricultural availability of the pasture land would be offset by commercial
agreements between the proponents and the property owner.

5.2 Flora, Regional Ecosystems and Environmentally Sensitive Areas

The proposed activities will result in direct and indirect impacts to flora and REs (native remnant
vegetation) and potentially to ESAs (if they were subsequently identified to be present in PL 1087) (as
described in Sections 4.2 and 4.3), primarily as a result of:

e infrastructure construction (earthworks activities);

e vehicle and plant movements;

e minor spills or leaks of fuels, chemicals or other produced fluids;

e storage and disposal of general waste, chemical and process wastes;
e Jloss of containment; and

e fire (ignition sources resulting from activities).

Santos aims to minimise the operational footprint and significant disturbance associated with its activities
as far as reasonably practicable. However, potential direct and indirect impacts to flora and REs (native
remnant vegetation) and potentially to ESAs resulting from the proposed activities may include:

e loss of ecosystem functioning;
e loss of species population, further endangerment and loss in species diversity; and

e introduction and/or spread of weeds, pests and pathogens.

The proposed petroleum activities would directly impact up to 64 ha of remnant native vegetation
comprising ‘least concern’ RE under the VM Act.

This is a conservative upper disturbance estimate only, as future well locations (and associated
infrastructure) are not known at the time of application. Santos has an understanding of the prospective
areas for gas within PL 1087 based on the findings of previous seismic surveys and drilling results.
However, Santos does not yet know the precise location of the majority of proposed wells and associated
infrastructure to be located within PL 1087. As such, the assessment of impacts within this application
takes a precautionary approach and simulates a conservative disturbance scenario.

Disturbance would occur progressively over a 10-to-20-year period and include the development of
areas, such as flowline alignments, which are subject to temporary disturbance only. The bulk of these
areas (approximately 24 ha) would be reinstated and permitted to naturally revegetate immediately
following completion of construction activities, thereby reducing the overall development footprint. The
remaining disturbance areas would be rehabilitated following the cessation of petroleum activities.

The proposed RE disturbance represents a very minor portion of the total area the REs occupy in the
broader bioregion, and the greater Cooper Basin.

Santos will maximise avoidance of ground-truthed REs 5.3.21 and 5.3.4 as far as reasonably practicable
as these areas are associated with mapped Regulated vegetation. Santos will also maximise avoidance
of steep terrain including cliff lines, particularly those with cave features, which provide important
breeding, roosting, foraging and sheltering habitat for a range of common species in a hostile landscape.
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As stated in Section 4.3, no ESAs are mapped or have been identified to be present within PL 1087;
however, future surveys or changes in ESA definitions may result in ESAs being identified in the tenure.
If this were to occur, conditions contained in EA EPPG00407213 and implementation of management
strategies outlined in Table 8 would mitigate potential impacts to ESAs.

Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate that
residual risks to flora, REs (native remnant vegetation) and ESAs as a result of the proposed activities
are classified as ‘low’.

5.3 Fauna

The proposed activities will result in direct and indirect impacts to fauna and/or fauna habitat (as
described in Section 4.4), primarily as a result of:

e infrastructure construction (earthworks activities);

entrapment in voids and pipelines;

e vehicle and plant movements;

o fire (ignition sources resulting from activities);

o storage and disposal of general waste, chemical and process wastes;
e loss of containment; and

e seismic source.

Santos aims to minimise the disturbance and risk posed to fauna associated with its activities as far as
reasonably practicable. However, potential direct and indirect impacts to fauna resulting from the
proposed activities may include:

e loss of ecosystem functioning
e loss of species population, further endangerment and loss in species diversity
e disturbance, injury or loss of fauna and livestock; and

e introduction and/or spread of weeds, pest plants, animals and pathogens.

The proposed petroleum activities would directly impact up to 64 ha of lower value fauna habitat in the
form of remnant native vegetation comprising ‘least concern’ RE under the VM Act.

Disturbance would occur progressively over a 10-to-20-year period and include the development of
areas, such as flowline alignments, which are subject to temporary disturbance only. The bulk of these
areas (approximately 24 ha) would be reinstated and permitted to naturally revegetate immediately
following completion of construction activities, thereby reducing the overall development footprint. The
remaining disturbance areas would be rehabilitated following the cessation of petroleum activities.

The proposed upper disturbance limit of 64 ha is a conservative estimate only, as future well locations
(and associated infrastructure) are not known at the time of application. Santos has an understanding
of the prospective areas for gas within PL 1087 based on the findings of previous seismic surveys and
drilling results. However, Santos does not yet know the precise location of the majority of proposed wells
and associated infrastructure to be located within PL 1087. As such, the assessment of impacts within
this application takes a precautionary approach and simulates a conservative disturbance scenario.
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Further, following the desktop and field assessments, five Endangered, Vulnerable or Near Threatened
(EVNT) or special least concern fauna species listed under the NC Act are considered as having
potential to occur within PL 1087 (refer to Section 4.4 and Appendix A).

These include NC Act Vulnerable listed birds Grey Falcon, Major Mitchell Cockatoo and Painted
Honeyeater, NC Act Near Threatened listed reptile Woma, and Special Least Concern bird Fork-tailed
Swift. No threatened fauna species were identified during field surveys.

Based on known distributions, the species’ occurrence within the region and preferred habitat
requirements, threatened and migratory species are considered to be unlikely or have a low potential to
occur, due to the lack of high-quality suitable habitat within the study area, or because the study area is
outside the known range of the species. Furthermore, vegetation of Cooper Creek (13 km east of the
study area) and its immediate tributaries with pooling water/drought refuge is likely to represent higher
quality habitat for the identified listed species, due to permanent access to water and/or presence of
significant riparian vegetation (refer to Appendix A for further information).

Further, the proposed upper disturbance limit of 64 ha is negligible in the context of the total area of low
potential habitat available for the identified listed species in PL 1087 as follows:

e Grey Falcon: up to 0.8% of 8,210 ha of low potential habitat in PL 1087;
e Major Mitchell’'s Cockatoo: up to 1.2% of 5,262 ha of low potential habitat in PL 1087;
e Painted Honeyeater: up to 7.4% of 873 ha of low potential habitat in PL 1087; and
e Woma: up to 1.2% of 5,262 ha of low potential habitat in PL 1087.
Note: the Fork-tailed Swift is listed as migratory under the EPBC Act. It is a non-breeding migratory

aerial only species, known to occur in all states and territories in Australia and is likely to fly over PL 1087
on occasion. It is unlikely that this species will be impacted by the proposed activities / disturbance.

Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate that
residual risks to fauna and/or fauna habitat as a result of the proposed activities are classified as ‘low’.

5.4 Surface Water and Wetlands

The proposed activities may result in direct and indirect impacts to surface water (as described in Section
4.5), primarily as a result of:

e infrastructure construction (earthworks activities);

e vehicle and plant movements;

o storage and disposal of general waste, chemical and process wastes;
e well control or well head equipment failure;

e minor spills or leaks of fuels, chemicals or other produced fluids;

e production operations;

e loss of containment; and

o flood (natural event).

Santos aims to minimise the operational footprint and significant disturbance associated with its activities
as far as reasonably practicable. However, potential direct and indirect impacts to surface water resulting
from the proposed activities may include:

e disturbance to natural drainage patterns;
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e degradation of water quality from sediment releases, spills or leaks of fuels and chemicals;

e impacts to aquatic flora and fauna from sediment releases, spills or leaks of fuels and chemicals;
and

e contamination of surface water.

As detailed in Section 4.5, PL 1087 is not located in the Cooper Creek or Channel Country floodplain.
Mapped drainage features located in PL 1087 are minor non-perennial drainage features, and the
majority of drainage features are mapped to be SO 1 and 2 with minor sections of SO 3 (refer to Figure
5). No HES or GES wetlands are mapped in PL 1087 (refer to Figure 5).

Regulated vegetation (within 100m of a Vegetation Management Wetland) and Regulated vegetation
(intersecting a watercourse) are mapped to be present in PL 1087. The Regulated vegetation (within
100m of a Vegetation Management Wetland) is associated with a SO 1 and 2 drainage feature and
ground-truthed REs 5.3.21 (Variable sparse to open herbland) and 5.3.4 (Eucalyptus and Acacia
woodlands on drainage lines) located in the south-eastern section of the tenure. As discussed in Section
5.2, Santos will maximise avoidance of ground-truthed REs 5.3.21 and 5.3.4.

Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate that
residual risks to surface water as a result of the proposed activities are classified as ‘low’.

5.5 Groundwater

The proposed activities may result in direct and indirect impacts to groundwater (as described in Section
4.6) primarily as a result of:

e drilling and hydraulic stimulation/fracturing activities;

e production operations;

e well control or well head equipment failure;

e well casing or cement failure (well integrity failure);

e minor spills or leaks of fuels, chemicals or other produced fluids;

e loss of containment;

e storage and disposal of general waste, chemical and process wastes; and

e vehicle and plant movements.

These risk sources may result in the following potential impacts:

e contamination of groundwater resources;
o crossflow, aquifer contamination or reduction in pressure in aquifers;
¢ reduction in groundwater quantity and/or availability for other users; and
e impacts to groundwater dependant ecosystems.
As discussed in Section 4.6, the proposed activities would co-produce groundwater as a by-product of

gas extraction from the Toolachee Formation (primary target) and Patchawarra Formation (secondary
target) within the Cooper Basin.

Santos South West Queensland Underground Water Impact Report (UWIR):
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As discussed in Section 4.6, the UWIR (Santos, 2020) assesses cumulative drawdown impacts from oil
and gas extraction from the Cooper and Eromanga basins across SWQ.

Since 2013, the decision has been taken to use modelling to generate an “indicative estimate of the
magnitude of potential drawdown in the target beds and neighbouring formations in the immediate and
long-term scenarios” as stated in the UWIR.

UWIR Modelling Philosophy:

The modelling philosophy for the successive iterations of the UWIR comprises a design that provides
an indicative estimate of the magnitude of potential drawdown in the target beds and neighbouring
formations in the immediate and long-term scenarios as described in the UWIR.

This approach is considered reasonable given the need to assess the potential connectivity of a
conventional hydrocarbon reservoir. In conventional reservoirs, the naturally occurring hydrocarbons,
such as crude oil or natural gas, are trapped by overlying rock formations with lower permeability.
Conventional reservoirs only exist because the vertical connectivity is so poor that the oil and gas have
accumulated over geological timescales (i.e. millions of years). If there were any vertical connectivity,
hydrocarbons would continue to migrate through the system and not be able to accumulate. This is the
defining feature of conventional reservoirs. The geology of the Eromanga and Cooper Basins, including
hydrocarbon trapping mechanisms and environmental values, is discussed in detail in Section 4 of the
UWIR.

Successive iterations of the UWIR present findings from an analytical and ‘steady-state’ (as opposed to
numerical and 'time-dependent’) groundwater model. As presented in the UWIR, the decision to model
the system in this way was based on the following constraints and opportunities:

e Depth of extraction: Santos extracts associated/produced water from depths greater than
2,000m bgl in the Cooper Basin and for more than 90% of Eromanga Basin wells, deeper than
1,000m bgl. Most private bores in the Eromanga Basin target the upper (Quaternary and
Tertiary) formations (upper 300 m) where economic hydrocarbons are not present.

e Stratigraphic settings: numerous confining beds separate the deeper target hydrocarbon
bearing formations and the upper aquifers which are accessed primarily by private users for
water supply.

e Geographic extent: Santos’ South West Queensland operations cover an area in excess of
8,000 km? and are classified as remote. The density of all extraction activities (comprising both
oil and gas extraction from reservoirs and water extraction from aquifers) is very low.

o Data availability: Any modelling is constrained by the availability of data to inform that model.
There is a general paucity of data, given the depth of extraction, stratigraphic setting and
geographical extent of Santos’ South West Queensland operations, which means it is only
possible to model the system at a coarse scale.

The following model assumptions are incorporated to compensate for a lack of data to inform a more
detailed model parameterisation and are commensurate with the modelling philosophy. These
assumptions will typically overestimate drawdown in overlying formations such as water bearing
aquifers:

e Steady-state drawdown calculations: These assume the drawdown after pumping for effectively
an infinite amount of time. It defines the new ‘steady-state equilibrium’ that will be reached if
extraction continues forever. This is in contrast to time dependent modelling which will model
the drawdown at a specific time-step (i.e. at 3 years, or the worst drawdown throughout an
operational lifetime of 40 years before pressures are allowed to recover).
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e Extraction rates higher than observed or predicted: The modelled extraction rate used to
estimate drawdown will exceed the actual extraction rate (refer to Section 7.1.2 of the UWIR)
insofar that:

o For the purposes of Immediately Affected Area (IAA) predictive modelling of both the
Eromanga and Coopers Basins, Santos has used extraction data from the last year of
historical data (2019) to represent future extraction rates. These values are considered
to be representative over the next three years. This was considered conservative as the
actual extraction is likely to decline over this period.

o Long Term Affected Area (LTAA) predictive modelling assumes the water production
rate increases linearly with the number of additional wells planned in the future (where
in fact the number of operational wells is unlikely to increase at the same rate as older
wells would be expected to be decommissioned from service) — and continue in
perpetuity.

e High model permeabilities: The model assumes high permeabilities for the reservoir production
zone, and also the immediately overlying formations/aquitards (i.e. model layers 3-5). The Kh
(horizontal permeability) range is 1 x10-2 to 1 x 10-3 m/d, and Kv (vertical permeability) range
is 1x10-4 to 1 x 10-5 m/d. For comparison, the UWIR for the Surat CMA had Kh range of 1
x10-2 to 1 x 10-4 m/d, and Kv range of 1 x 10-4 to 1 x 10-7 m/d. This shows the SWQ UWIR
assumes two orders of magnitude greater horizontal permeability and one order of magnitude
greater vertical permeability. Noting that this comparison demonstrates higher vertical
permeabilities in formations overlying the conventional reservoirs in SWQ versus the
unconventional (coal seam gas) reservoirs of the Surat Basin. Since conventional reservoirs
must be overlain by low permeability units, this demonstrates the modelled vertical
permeabilities values are extremely conservative.

e Stratigraphy typical of the shallowest part of basin: 90% of wells in the Eromanga Basin extract
from reservoirs located ~1000 m below ground level. However, the model assumes these wells
are much shallower, from 620 m to 900 m below ground level.

The approved approach to assessing potential groundwater impacts within the successive iterations of
the UWIR is commensurate to the lack of risks and impacts due to a lack of receptors and hydraulic
connectivity in general. Monitoring of reservoir pressures would provide limited value in validating the
model assumptions, since the assumptions are intentionally conservative. If the predicted drawdown do
not result in any unacceptable prediction of impact or the management or mitigation of potential impact
to other environmental values other than make good of impact to water bore supplies (none of which
have yet required any make good measures), then validation of a highly conservative model should not
be required, other than to confirm that shallow and useable aquifers remain unaffected by resource
development, as proposed.

In 2021, Santos engaged Golder to update the existing Cooper and Eromanga Basin groundwater
models used in the UWIR with a revised number of proposed oil and gas wells, including additional gas
wells in PL 1087. The assessment used the same groundwater impact assessment methodology
described in the approved UWIR (Santos, 2020). A Technical Memorandum (Golder, 2021) is attached
as Appendix C and provides a summary of the findings of this assessment.

The number of existing wells has not changed, thus the predicted IAA is not updated from that reported
in the UWIR. The number of long-term oil and gas wells were updated based on an updated configuration
of proposed wells. This results in an updated assessment of the LTAA relative to the UWIR. Extraction
rates (extraction rate per well) are taken from the UWIR. All other aspects of the modelling remain the
same as they were reported in the UWIR. The updated Eromanga and Cooper Basin models produced
revised drawdown predictions. The outcomes of the revised modelling demonstrated no significant
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change in LTAA results since the UWIR. Refer to the Technical Memorandum for further information
(attached as Appendix C).

Underground Water Monitoring

Section 9 of the UWIR presents the past and future Underground Water Monitoring in relation to the
findings of the UWIR, as well as the current monitoring strategy.

The stated objective of the monitoring strategy described in Section 9, and which has been approved by
the DES since 2013, is the early detection and protection for impact to shallow aquifers and the Hooray
Sandstone aquifer within, and adjacent to, the study area.

This monitoring has been undertaken in accordance with the monitoring strategy articulated in each
successive iteration of the UWIR which have been approved by DES.

Features of the water monitoring strategy include:

e implemented since the first UWIR was approved in 2013, and currently provides ~7 years of
reliable trend data.

e monitoring of water depth/pressure and water quality at bores within the |IAA.

e monitoring of third-party water supply bores. These are “low-use” stock bores which are
adequate for the purpose of monitoring long-term groundwater level trends; and

o monitoring data is reviewed annually. The data, and the conclusions which can be drawn from
the data, is provided to DES each year as part of the UWIR annual report.

Monitoring to date has shown that groundwater levels in usable aquifers are stable, and there is no clear
depressurisation of the monitored aquifers throughout the monitoring period.

This is supported by observations recorded from 1990 to 2011, as reported in Section 5.5 of the UWIR,
which show that for all except the target reservoir formations, water level trends are generally stable or
upward trending.

Monitoring plans have been revised in subsequent iterations of the UWIR to reflect the practical
operability of each monitoring point. Most monitoring points remain operational and provide a good time
series of data points since monitoring commenced in 2013.

Monitoring of the reservoirs is not proposed as it will not provide data that can be used to validate the
model. This is because the model incorporates highly conservative assumptions (refer to UWIR
Modelling Philosophy above) to demonstrate a general lack of potential for depressurisation impact to
overlying formations. Monitored reservoir depressurisation is almost certainly not going to be adequately
modelled, for example:

e by overestimating the water abstraction rate and duration, the monitored depressurisation of the
reservoir may be greater than predicted by the model because less water is extracted and over
a much shorter duration than assumed by the model.

e by overestimating the vertical permeability and connectivity with aquifers, the monitored
depressurisation of the reservoir may be far less than predicted by the model because there is
far less ‘leakage’ from overlying formations than assumed by the model.

Santos SWQ UWIR Modelling — PL 1087:

e The modelling predicts the IAA (after 3 years) and LTAA (after 20 years) from groundwater
extraction from existing and planned wells. The IAA model used extraction rates from the last
historical extraction year (2019) to represent future extraction rates.

Santos Ltd | EA EPPG00407213 Amendment Application (PL 1087) | 26 July 2022 Page 35



Santos

e The LTAA used these historical extraction rates (2019) and added the extraction from 866
petroleum wells in the Cooper Basin (212 existing wells, 654 new wells) and 678 petroleum
wells in the Eromanga Basin (252 existing wells, 426 new wells) —

o the modelling considered extraction from up to 9 proposed gas wells within PL 1087
(refer to Golder, 2021 attached as Appendix C).

o Note: as discussed in Section 2.0, this application considers the potential for gas
production to occur from up to 9 operational wells in total within PL 1087 (comprised of
4 existing and 5 proposed production and exploration wells), should further exploration
be successful.

e The ‘affected area’ was defined as those areas with two metres of drawdown in the shallow
alluvial aquifers or more than five metres of drawdown in the deeper consolidated aquifers.

e The modelling identified development of up to 9 gas wells within PL 1087 is predicted to result
in an insignificant change to the predicted impact to groundwater resources.

o the maximum estimated drawdown in the IAA due to cumulative extraction from the Cooper
Basin is less than 10 m in the Toolachee to Patchawarra Formations. Refer to Table 4 and
Figure 8 of Appendix C.

o the maximum estimated drawdown for the LTAA due to cumulative extraction from the
Cooper Basin is less 52 m in the Toolachee to Patchawarra Formations. Refer to Table 4
and Figure 8 of Appendix C.

e As discussed in Section 4.6, there are no GAB ROP discharge or recharge springs within or
near PL 1087. The closest GAB springs are located more than >250 km from PL 1087. These
springs are too far away to be at risk of hydraulic impact due to the proposed activities on PL
1087. Potential impacts to groundwater environmental values due to exercising underground
water rights are further discussed in Section 6.1.3.

e As discussed in Section 4.6, there is one registered groundwater bore (Jensens Bore, RN:
50388, owned by Durham Downs Holding) located in PL 1087. Jensens Bore was drilled in 1981
and is a sub-artesian bore that accesses shallow groundwater from the Winton formation. Bore
bottom depth is approximately 445m (Queensland Globe, 2022; DNRME, 2022), compared to
the target gas formations, which are located at depths greater than 2,000m. As detailed in
Appendix C (Refer to Table 4 and Figure 8), the maximum estimated drawdown in the IAA due
to extraction from the Eromanga Basin in the Tertiary and Quaternary strata (including the
Glendower and Winton Formations) is predicted to be less than 2 m. The maximum estimated
long term drawdown in the same units is predicted to be less than 4 m. Santos will ensure that
water quality baseline monitoring and stimulation impact monitoring is conducted in accordance
with EA conditions, approved UWIR and the Queensland Water Act 2000 (Water Act). This will
ensure that any impacts to this bore are detected early and action taken if required, by
agreement with the affected bore owner (i.e. remediation of the bore or make good
arrangements).

e The SWQ UWIR modelling results are conservative and worst-case. The actual drawdown is
expected to be less than predicted based on the intermittent and time-limited operation of
extraction wells, and the conservative assessment of flow rate assigned to each well in the
model.

Potential impacts to groundwater environmental values due to exercising underground water rights are
discussed further in Section 6.1.3.

Hydraulic Fracturing Activities:
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Hydraulic stimulation is employed to improve production efficiency of petroleum wells. This is achieved
by increasing the conductivity within the reservoir and by increasing the fracture permeability, which in
turn increases the efficient for oil and/or gas to flow to the well. Conventional gas in SWQ (and PL 1087)
is produced from sandstone reservoirs within the Toolachee and Patchawarra Formations of the Cooper
Basin. The gas within these formations is stored as free gas within the pore spaces of the reservoirs,
with much of the porosity as primary intergranular porosity. These sandstone reservoirs often have low
permeability, and stimulation is necessary to achieve economic gas flowrates and production volumes.

There are key differences between coal seam gas and conventional oil and gas operations, both in the
geographic and geological setting of the resource and the methodology for assessing the resource, that
have substantial bearing on the risk profile presented by hydraulic fracturing activities. These include:

e Santos’ conventional oil and gas operations in South West Queensland are located in an arid,
sparsely populated area of central Australia. Whilst groundwater is an important water supply
source to support rural land uses, the extent of groundwater supply development is limited;

e In Santos’ SWQ operations, the hydrocarbon reservoirs generally occur in anticlines capped
with thick, laterally-extensive low permeability formations that isolate the reservoirs from
overlying water-bearing formations; and

e The oil and gas reservoirs in SWQ are very deep, of the order of 1,500 m to 3,000 m below
ground level, which provides hundred to thousands of metres vertical separation between the
formations in which fracturing activities have occurred or are proposed to occur and the shallow
groundwater resources.

Santos hydraulic fracturing activities in SWQ are designed, tested, undertaken, monitored and reported
in accordance with the Code of Practice - For the construction and abandonment of petroleum wells and
associated bores in Queensland (Queensland Government, December 2019) (the Code) including
relevant legislative requirements identified in the Queensland Petroleum and Gas (General Provisions)
Regulation 2017. Further, the hydraulic stimulation process, including well design, for both conventional
oil and gas development in South-West Queensland, including PL 1087, has been prepared by Golder
Associates, and is provided in Section 3, Vol. 1 of the Stimulation Risk Assessment - Santos Southwest
Queensland Tenements (SRA) (attached as Appendix E). By undertaking hydraulic fracturing activities
in accordance with the abovementioned Code and SRA, Santos ensures that the risk of environmental
harm to groundwater formations is negligible.

The SRA has been written as a single overarching risk assessment that covers all relevant matters for
Santos’ operations in SWQ. The SRA has been written to address the regulatory requirements and
relevant EA conditions (i.e. conditions in Schedule K of EA EPPG00407213). The SRA has 2 volumes:

e Volume One of the SRA discusses the environmental and geological settings within which
Santos’ stimulation activities take place, and the general techniques for the drilling, completion
and stimulation of wells. The report also discusses why stimulation sis essential in SWQ and
outlines Santos’s current froward programme for fracture-stimulations (noting that this is
frequently reviewed and subject to change); and

o Volume Two relates specifically to the stimulation fluids proposes to be used by Santos’ service
provides on both conventional oil and gas wells in SWQ. The report considers the ecological
and human health toxicity of the chemical constituents in the stimulation fluids and includes an
exposure pathway assessment and risk characterisations based on a review of complete
exposure pathways and controls to mitigate exposure.

Chemicals that may be used in the stimulation process / fracturing fluids by Santos in SWQ are detailed
in Section 3 of Volume Two of the SRA. Toxicity information is described in Volume Two and detailed
Human Health Hazard Summaries and Ecological Information Sheets (Profiles) are provided in
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Appendix C to Appendix E of Volume Two of the SRA. Relevant safety data and chemical information
sheets are provided in Appendices C and F of Vol. 2 and 3 of the SRA, respectively. Chemicals not
included in the SRA will be risk assessed prior to their use. This adaptive management is in line with
that provided for by the streamlined model conditions (and conditions in Schedule K of EA
EPPG00407213).

The additional wells planned as part of the proposed amendment application target the Toolachee to
Patchawarra formations within the Cooper Basin, from which gas is currently extracted and stimulation
activities have occurred. As any hydraulic impacts from extraction in the Cooper Basin are confined (e.g.
hydraulic impacts would not propagate above the top of the Tinchoo and Arraburry Formations), there
would be no impact to the shallower Eromanga Basin which hosts aquifers providing regional
groundwater supply.

The Queensland Government's Gasfields Commission publishes data on well integrity. They have
concluded that when such national and international codes are used then the likelihood, and therefore
risk, of well integrity failure resulting in underground leakage is assessed to be low to near zero
(Queensland Gasfield Commission, 2015).

In summary, the combination of remote project location, limited water supply development, best practice
operational procedures and controls and vertical separation of the petroleum reservoir from any primary
groundwater supply aquifers results in a low risk profile to groundwater from petroleum activities.

Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate that
residual risks to groundwater as a result of the proposed activities are classified as ‘low’.

5.6 Air Quality
The proposed activities may result in impacts to air quality primarily as a result of:
e infrastructure construction;
e vehicle and plant movements;
e seismic source;
e minor air emissions generated from vehicles and equipment; and

e air emissions vented from testing and production activities.

Santos aims to minimise the operational footprint and significant disturbance associated with its activities
as far as reasonably practicable. However, potential direct and indirect impacts to air quality values
resulting from the proposed activities may include:

e air pollution and localised reduction in air quality;
e minor localised nuisances caused by dust and light; and

e minor localised disturbance to fauna and livestock.

These potential air quality impacts from the petroleum activities within PL 1087 would be consistent with
those associated with the existing petroleum activities and pastoral activities.

The primary air pollutants generated during construction, drilling and operations would consist of minor
dust and exhaust emissions (NOx, CO, volatile organic compounds and PM1o) from operating vehicles,
plant, machinery and wellhead equipment (i.e. pumps).
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These relatively minor dust and exhaust emissions would be localised and highly unlikely to significantly
impact the air quality environmental values of PL 1087 provided that the mitigation measures listed in
Table 8 are carried out. These emissions would be unlikely to cause nuisance to the nearest sensitive
receptors, Durham Downs Pastoral Station homestead, which is located approximately 13.5 km east of
the tenure. Many of the sources will also be temporary, occurring only through the construction period,
or by workovers or intermittent site visits during operation.

An air quality impact assessment has not been undertaken for this development given the small number
of new emission sources, the remote nature of the location, the lack of other industry/pollutant sources
in the region and the absence of sensitive receptors.

Further, the application seeks authority to construct, drill and operate petroleum wells and associated
supporting infrastructure. It does not propose the use of fuel burning or combustion equipment that has
the potential to emit more/different pollutants on a continuous basis.

Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate that
residual risks to air quality values as a result of the proposed activities are classified as ‘low’.

5.7 Noise

The proposed activities may result in impacts to acoustic/noise values (as described in Section 4.8),
primarily as a result of:

e infrastructure construction;
e vehicle and plant movements;
e seismic source; and

e noise generated during drilling and hydraulic stimulation/fracturing activities and production
operations.

Santos aims to minimise the operational footprint and significant disturbance associated with its activities
as far as reasonably practicable. However, potential direct and indirect impacts to acoustic values
resulting from the proposed activities may include:

e nuisance caused by vibration and noise generation; and

e disturbance to fauna and livestock.

Potential noise emissions from the proposed petroleum activities within PL 1087 would be consistent
with those associated with the existing petroleum activities and pastoral activities.

Santos manages noise generating activities in accordance with the ‘management hierarchy for noise’
set out in the Environmental Protection (Noise) Policy 2019 (EPP Noise). Noise generated by the
proposed activities will be generally consistent with ‘typical sound power levels for petroleum activities’
as described in Table 1 of the DES Guideline — ‘Noise Assessment - Prescribing noise conditions for
environmental authorities for petroleum activities’ (DES, 2013).

Noise generated by the proposed activities is expected to be generally consistent with that generated
by existing agricultural activities undertaken in the region. Furthermore, noise generated by the proposed
activities is highly unlikely to cause nuisance to the nearest sensitive receptors, Durham Downs Pastoral
Station homestead, which is located approximately 13.5 km east of the tenure.

Therefore, nuisance impacts from noise generation by the proposed activities at the nearest sensitive
receptor are highly unlikely. Noise levels associated with the proposed activities may result in minor
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localised impacts (disturbance) to fauna and livestock located in the immediate area surrounding
operational sites (i.e. the immediate 100-200 m buffer around a well lease) however, these impacts are
largely expected to be short-term and are not expected to result in significant ongoing impacts to local
fauna populations, or impact use of the area by livestock.

Management (control) strategies, risk sources, potential impacts and the level of risk associated with
the proposed activities are summarised in Table 8. The results of the risk assessment indicate that
residual risks to acoustic/noise values as a result of the proposed activities are classified as ‘low’.

5.8 Matters of State Environmental Significance

The proposed activities will potentially result in direct and indirect impacts to MSES (as described in
Section 4.9). Desktop and field based ecological assessments conducted by ELA (2022) within PL 1087
concluded that after the application of avoidance, minimisation and mitigation measures (as outlined
throughout this application, in relevant sections of the risk assessment, and in Appendix A), the proposed
activities are unlikely to have a significant residual impact on MSES occurring within PL 1087. The risk
of a Significant Residual Impact to MSES is assessed in Section 6.2.

Santos Ltd | EA EPPG00407213 Amendment Application (PL 1087) | 26 July 2022 Page 40



Tt 9bed zzoz Ainc 9z | (/80T 1d) uonedddy Juswpuawy €12/04009dd3 V3 | P¥1 soues

"1s8}0JpAY "a'I uonedyUaA AJubajul uoonlsuod auljadid -
‘saniAloe Buluoissiwwossp pue Buluoissiwwod o) Joud 1sipoayo dn-Lejsald -
‘pajuswa|dwi sainpaosoud uondadsul pue asueusulew ‘Buiss) ‘Alejes -

“su Kejes Aued paiyyolgnd
puUE [BjusWUOIIAUS S)ebljiw 0} s]0Ju0d sjenbape dojaAasp pue (Uoisouod auljadid "a°1) sjealy) dyoads UOIEDOJ-UOU pue UOIEDO| SSaIppe 0} ssad0id ubisap ainjonlisequ| -

*SPJEPUE)S [eUONEUIS}U|/UBIESNY JUBASIS) PUE SPJEpUE}S BulisaulBu sojUES UM 90UEpPI0E Ul pajesado pue pajoniisuos ‘psubisep juswdinbs pue jueld -

SUoNEIad0 Uolonpolg e
“(aunjiey asoy 21nelpAy Jo ses) |0 “9°1) ¥ea) Jo |iids & Jo} [enusiod ay) SIWIUIL O} SUOHEILIDSS U)IM SOUBPIODJE Ul PaUlEjUiBW pue pajesado ale juswdinbe pue sepiysp -
*suonebiIsaAUl J0 SWOOINO UO Paseq SUOHOE 9AI}08.LI09 Juswa|dwi pue sjus) jo seisibal e UBRIUERY -
“aJI|p|IM 10 %00}s 0} pasod S| Jealy] B JI paoua) aq [|IM Seale pajeulweuo) -
*(os op 0} ajes/ajeudosdde ataym)
uonepunul Jo %su Je seale Wolj parowal sajoeidadal ajsem pue sabelols |10 pue [an} ‘S[edlWayd SB Yons salijioe)/swa)l [enuassa-uou ‘Buipool pajoadxe jo Jusne sy U] -
*(sjeudoidde aiaym) ssjolysa [euonelado Ul pue a)is uo jday s|elayew pue juswdinbs asuodsal
‘suonesado Buljjany-as wody Bunsal s pue sdup Joulw ssaippe o0} papirold sAely dup pue yes) [jids

*g|qeonoeld
JaARIaUM SSWN|OA [[eWsS Ul pue (Seale papung Ul ‘a'l) sauljapinb pue SpIepue)s UBI[EASNY U)IM SOUEPIOIJE Ul Usyepapun Bullpuey pue abelo)s [edlwayd pue fio ‘end -

UBY pue obEIo}S [eolWayd PUE [I0 jong
*Buipool} 0} Joud Alsreipawiwi Jo Buunp usyeuspun jou AJIAROE UORONIISUOD -

‘(Juana pooy Jo aJly Jo [eAlte o} Joud (os op 0} ajes/ajendoidde aioym) sUSIUOD
dwns pue sjesIWaY/s|aNy JO [eAOWaI ‘spung ‘s)eaiq all Jo uoljejieisul a°1) sjeudoidde aiaym Buipool pue aly Jo syoedwl [enuajod sonpal o} Uayepspun sainsesyy -

“YJom 0} Jwuad BIA PaJ|0JjU0D BJe S90IN0S UoRIUB| -
*SUOJJOL}SB PBJEIDOSSE pUEB UOSESS JOBUEP 3l 9Y) U0 PaULIOjU] SJe [Suuosiad - (sjusna
‘ainpasoud asuodsal poojs pue aJl e ulejuod pjnoys sainpasold ssuodsal Aousbiawg - leanyeu) pooy

pue aiyysng

‘pooyijaX!] Pooly/|leiUles pUE SUOHIPUOD [BUOSESS JUNODJE OJUl 9)E) O} PaNPays seale Buissold Jejem/ueliedu ul swelboud yopy -
“POOJL PUB BJLYSNQ JO ¥YSU Y} PUE SUOHIPUOD [BUOSESS JOpISUOD [Im Buluueld Aoy - pue ‘(saniAjoe
SEOTTETT e wouyy Buninsal
pool/elld $92Inos
"8Npayos BuLIBISNW 84} PUB SUOHEDO| ¥O0}S LM Ul 3 O} PINPSYDS SIUOM = uoniubl) auy q
*$J0JOBJJUOD pue [suuosiad SOJUES Joj swi| paads sjeudoidde jo Bunes auy) pue ‘sinoineyaq asn peod sjeudoidde jo uonowoid sAndYy - pasod sysiy
‘uorjesauafb jsnp aonpaJ 0} palinbal se Jno palued (Buls)em pue) SOUBUSIUIEW OEJ} SS90y - sajsem
"BUIALD 8)IS-}jO pasuoyneun oN - sseo0ld
pue |eoiwayd
SJUSWSAOW JUe[d PUE SPIUSA  © ‘a)sEM [eJoush
‘|l pue N2 JueDdHIUBIS ploAB pue ‘Uonelaban pue |los ‘swieped abeulelp 0} sjoedwl 9SIWILIL 0} PAJEOO| SBUI| DIWSISS PUE aINjoNiselu| o 10 [esodsip
‘ajeudoidde alsym soe|d Ul SBINSESW [01)U0D JUSWIPSS PUB UOISOIT o pue abelolg
“(a1geonoeld ataym) jueqpass ay} aniasald 0} paulejulew pue |losgns wolj pajeledas sa|idyoo)s losdo] e jusuIBlUOD
sainpaoold Auedwoo pue 405507 05 10 Buunioely
sjuawnoop [erosdde ‘syiom Jo adoos auj Ul pajielap se sadljoeld aouBUSUIEW PUE UOKONASUCD djeldoidde jo uonejuswaldwi ybnoiyy pajebiiw aie seale aAlsuas 0} sjoedw| e suonesado co_E:_EwE%o ollnespAy
‘sid mau Bulysi|gelss 0} adualagaud ul pasn ase sjd molloq paloisalun Bunsixy e uononpold o g Buiup __w,\_,m
"eale 90UBGINISIp [€)0) BU} 80Npal 0} saul| BuLiayjeb pue syoeJ) SSa00E 8)ed0|-00 puE ‘punoib paginisip/sajnol bunsixa asn ‘s|qeonoeld aJaUpy e spiny @ﬁ%h%:omm
‘syoedwl [ejuswuolIAUL asiwiulw o} seseyd Bunnoos pue Buiuueld Bulnp spoyaW UOIONJISUOD PUB SUONEDO] ‘SAIN0J 9)BUIS)E JOPISUOD o vwoﬂwow_m Ul uonoNpay JejuSpIoLl
*salliAlOE Jno ALIED Ajajes 0} palinbal Bale WNWIUIW 8y} O} PaIOL}Sal 90UBGINISIP 82BUNS e 10 m_mo_E%co sabueyo ’ pue
sa2inosay pue 'S1ans Jo sxes Aungeins suamouod
S JouI pue asn pug| mmmoummwomﬂ‘__._
“pam I npul n 0} 8oUBQUN}S] !
pamoj|o} ale saonoeld Aisnpul poob pue spiepuels Aiisnpu| e Suswanow } qunisiq BuLeLyed
'S/A)IS 0} SSA00E PaAjoLISay e Juerd uooedwod ‘sllom
*aoe|d Ul sue|d asuodsal Aousblaws ajeudoiddy e pue 8p2IysA pue uoisiaAul Jo uonesado
"SPJepUB)S SOJUES U)IM SOUEPIOODE Ul USYEHSpUN SOUBGUNISID I © (senAnoe :oao::mwnw
‘UayepapUN YJom a10jeq ade|d Ul sjercldde [BuIs)Xe pUE [BulsiUl JUBASI [|B PUE SUORIPUOD Y/ JUBASIS) UM soueldwo) m SHIOMUES) .
w uononisuod | Ajuswe [ensy $92In0SaY skanns
s | m lerousn | = | o | ainonnselu| Ul uononpay pue olwsles

dl A
22408 YSIY _Mmmw”_“_n_ A3 JueAsjey ::w“,>m=w_m_m

salbajess |013uod

Likelihood
Consequence
Consequence

NSKY [enpisay TR uopesyyusp|

Aug :g ajqeL

sojues



Tt obed zeoz Ainc 9z 1 (£80T 1d) uonediiddy Juswpuawy £12/0+009dd3 ¥3 | PI1 sojues
‘sqnuys Jo saau) ajoym Buirowal uey) Jayyel paddo| sayouelq ‘sjgedljoeld aJaUM Jayj0

‘papIoAE $931} aiMjeuW Jo Bules|o ‘sjqeonoeid SISUM e 10 s[esiwayo Ayssanip pue
. ‘sjeny Jo syes| saloads sud mouoq
(a|qeonoeld alaym) seale pagunisip-aid Jo asn asiWIXel e Ul ssoj pue ‘S0l
‘(sJayng pajeloosse pue asinodlajem e bupossiaiul "a'l) uopejaban pajeinbal Jo SOUEPIOAR SSIWIXEN  © jJuswiebuepus $S900E ‘saul|
SUETIEYN] Jayuny Buusyyeb
SyS3 pue swa)sAsoo] Jeuolbay ‘esol4 jueld ‘uopejndod ‘s|lem
. SUERTSTEYN soads J0 uonesado
SON|EA [BJUSWUOJIAUS S80IN0SSI PUB| U} Japun pajsi| salbojes}s [01jU0D [esousb o) jojoy o 10 8507 puE
‘sainseawW UonebniW Jo 8UEPIOAE (sanianoe SYSIPUB | ononnsuon

ajeudoidde juswaldwi pUB UOIIDNJISUOD JO JUSWISDUSWIWIOD 810490 SWalsAsooa [euoiBal pue ol anjeA ybiy jo aoussaid enuajod oy} Joy SUONED0| 8ouBgqUN}sIp pasodod ssassy e SyIomypes) Buuoyouny swayshsool
uononLSU0d wajsAsoos |euoibay skanns
aln Jesauan aunpnyselu| 10 s507 ‘elo]4 olwsles

Likelihood

Consequence

NS [enpisay

'SINOJUOD WIOJPUE] [EINJEU JO UONEIO}SaS  ©
pue ‘uonejabanal [einjeu ajeyi|ioe) 0) (S|qe|IBAR 818UM) X00}s paas pue uonejaban ‘losdoy pajidyools jo Buipesidsas  ©

:(eyeudosdde atoym) so
M PUE ‘sassa00.d uolielabanal [einjeu aje)i|ioe} 0} suolipuoo a)is ajeudoidde apiroid o} seale padinisip asijigels pue adeysal 0} swie uoneyjiqeysy -

*(Y3 8y} Ul payioads SB) SUORIPUOD BLISIIO UOREN|IGRYS [BUY SU} SASIUOE 0} US)EHSPUN 89 PINOM SESIE PaGUNSIP JO UONE:
‘pasinbas SI8YM PSJEIPSWSI PUE PISSISSE 8 ||IM LONEUILIEJUOD 0} pasodxs Allenusiod sealy -

*(3ow Buiag sweyswi siy} sjusnald (Jusas pooy e “a°1) paje
aq 0} BaJe 8y} Ul 9OUEISWINDID [eUONdS0Xa UE ssajun) palinbal Bulaqg JaBuoj ou JO SUIUOLU-Z| UIY}IM SOUSWWIOD [|iM Seale paqinjsip Apueoyiubis jo uoneyiqeyay -

‘uone||eisul sujiadid/aull Buusyyed Buimoljo} pajeisul-al Ajgleipawiwl aue ANOY auljadid/aull Buusyie -
UoReNqeysy o
11oe wnajosjad Buimojio; ajgesnoeid Algeuoseal se U0OS Se seale [euolelado Wol) PIAOWSI SINJONIISEUIU! [2JUSSSS-UOU PUE S|ELS)EW SIS\ -
‘(os op o} ajes/ajeudoidde alaym) uonepuNUI JO 3SU Je SEale WOL) POAOWSI 8] [|iM d)sem ‘Buipool pajoadxa Jo Juene ayy U] -
‘suoljelado Jo uonajdwod uodn [esodsip Jo ashal pasLIOYINE Jo} 8)IS WOJJ PAAOWAI PUE SYUE) JO s)id paul| Ul pauIBjuod pinji ¥oegmols Buunioel) olinespAy -

*Aued paiyy payiienb
Kigeyns e Aq payiued se eusiud Ajijenb pue poyia aAleuIS)[E JO ‘POylaW JaA0D AINg XIW U}IM SDUEPIODDE Ul Usyerapun [eusjew Bullup [enpisal jo [esodsip alis O -
*Aj|1oe} 83sEM pasuadl| B 0} Hodsuel) Buunp palanod ale speo| ysiqany -

BuImoj|oy oy apnfo

"S9)SEM JO a6EI0)S pUE UON03||0D 8U) Jo) paplroid aJe sulq paiano) -
*sJajinbe mojleys jo Ayjenb sy} 1oaye A|9sIaApe Jou saop  ©
pue ‘uonejeban Aue Jo aU0Z J00J Y} Mojaq abeulesp desp sesiwuIw  ©
‘Jo-alp uonejaban Jo yup Aeids Jo sjosolae Jo yo-uni Jo Bujjood ul jnsaljou ssop  ©
‘WJey [ejuswuoliAua Buisnes Jo ajgedeo ale Jey) SUOHEIJUSOUOD Ul SJUBUILLEJUOD JaU}0 Jo swisiueblo Aue Ulejuoo Jou saipadoid Aue urejuoo jou saop  ©
‘(s)eaJe ases|al JUBUIWEUOD paubls eS| ©
) papinodd pue| 0} pases|al aq |Im (43 LZ>) Juaniys sbemas pajeas | -
Juswanoidwi Joy seniunpoddo Ajuspl pue soueldwos [ebs| wuyuoo 0} 8oioeld Juswabeuew sisem bupipne pue bumsinel  ©
‘Ryjioey eysem pasuaol| Ajgjeudoidde ue je jo pasodsip Jo pajeal; ‘pajokoal ale a}is Sy} WOl paAowal sajsem |je Buunsus  ©
-adA} aysem Je|noiued jey) podsuedy o} paslioyne Jo pasuaol| Ajeyeudoidde aie yolym siepodsuely Ag parowsal ale saysem Buunsus  ©
‘lesodsip Jo Juawiead} ‘Buiokosl 1oy UoRDS||00 JO 8sn-aJ Jjay} 0} Joud seale pajeubisap Jo sajoeydeoas ajeudoidde ul sysem Buuoys  ©
‘lesodsip 4o juswieal) ‘Buljokoal ‘asn-aJ Jo} sweal)s sysem Buieledss pue Buifynuspr  ©
‘s1able) uononpal 9)SEM JoS PUE SUBPIOAE alsem aBeInoous yolym soenuod Bulubisep  ©
*$9$5990.d JUaIOLS SI0W pUE S|ELIJEW SAISUSIUI-82IN0Sal SSB| 9)elodiooul 0) saliAle Bulubisap  ©
A
‘lesodsip pue abeI0)s 9)SEM WOJ) SAN|EA [JUSWUOIIAUS O} SYSU 8onpal pue ‘Ayolelaly Juswaebeuew aoinosal pue a)sem ay) Juswaldwi pjnom sojues ‘ajqeanoeld w._wr_\ﬂ -
*110Z 10V BuljoAoay pue uoionpay 1SEAA 8U) 10 6 UONDSS Ul paulap ‘Ayolesaly Juswebeuew 90IN0sal PUB 91SEM SU} UIM 80UBPIOdJE Ul pabeuew a)sep -
SISEM *
‘Jouuosiad asuodsas Aousbiaws Joy Buluiesy ssuodsal fousbiawgy -
‘uoreBlISaAUl JUSPIOUI UO PISE( S| SUOIOE SAID3.I00 JO UoNEjusWa|duwi pue ‘wajsAs juswabeuew Juspt:

| sojueg ajeldosdde ein pabeuew S| JUSWUIBIUOD JO SSOT -
*9)is Uo juswdinba asuodsal ||ids Aouablowy -

‘a}enbape aJe s|oAs| Uonosjold Jey) ainsus 0} (SaAlEA umopinys Aousblows a'1) SWalsAs |0J3U02 jo BuLojuow Jeinbay -

JUSWUIEIUOD JO S50  ©

salbajess [013uo

Likelihood
Consequence

ASIY
pajebpIwun

22IN08 ysIy

Joedwj
enuajod

N3 JueAssy

uolesyuap|

oY
AUBAT YSIY

sojues



€t abed zzoz Ainc 9z | (/80T 1d) uonedddy Juswpuawy €12/04009dd3 V3 | P¥1 soues

ainjiey
“aN[eA [eJUSWUOIIAUS Ja)empunolb ayy Japun suoljesado Buljjud, 1o} saibajes)s [0Jjuod 0} Jojy Juswdinba :w syes| Jo
. s ‘saseajal
BN|eA [BJUSWIUOIIAUS S82IN0SAJ pue| 8y} Japun peay Jlsm UBWIPSS wosy
poo|4, pue juswulejuod jo sso ‘,suoljesado uononpold, ‘ disep, ‘Bullpuey pue abelols [ESIWBYD PUE |10 ‘|and, ‘ sjusawaAow jueld pue 3|oIUaA, Jo} salbajel)s [0JJU0D 0] J9jey e 10 |043U0D |19 m.::& pue
"SMOJ} Joyem aoepns Bunsixe-aid ulejulew o} pajonisucd pue pasedaid ‘pajeoo] saul OIWSISS PUE ainoniselu| e sajsem eJo| onjenbe
*KIBSS808U 8J8UM ‘Pa||BISUl S|0JJUOD JUSWIIPSS PUB UOISOIT o " MMHVMLM 0} syedw] [EIuspIoUl
*$8900€ 0} Joud s3oIyaA Hoddns 0} SSBUSAIDNPUOD JO} PASSISSE aJe Uolepunul 0} }osfans sealy e .w_wmaz_, _m.LocMm s[eolwayo pue
‘Joun. 80eLNS puE aBEUIBIP ‘SMO) JoJeM [BINjeU UIBJUIEW 0} palinbal a1aym pajelsul SKEMPOO) PUE SUBAIND e 10 [esodsip h%MMmmw__mN sud \Mm_w_mm
*a|qeoNjoeld JaAaIaUM Saul| OIWSISS JO ainjoniiselul 8oe|d 0} pasn adueqINISIp Jo seale Buisixa-ald e pue ebeiols ds ‘sases|al sse00€ ‘seul]
‘SjusWalinbal syJoMyUES [BWIUILW YIIM JnjonJiselsul Jeaul| Joj sayis Buissouo Aup yos|es Allenusiajeld e SjuswiaAowW | jusWipas woly Buuayyed
. d 5 UB jueld Ayjenb sayem ‘s|lom
a|qeonoeld JaAalaym punoib ybiy Uo pajonJisuod sases| oA\ @ pUE SIYOA | 4o uonepeiBaq Jo uonesedo
ue
Jejem 2oeung (somAnoe sweped :o_.ugw%oo
“8Nn|eA |BJUSWUOIIAUS $821N0Sal PUB| 8} Japun pajsi| saibejelis [0Jjuoo [eJeuab o) Jajoy SHiomypIes) abeurelp
uonoNIsuod leanjeu skanns
aln |esausn > [ m ainjonnseyu| | o} eouequnisiq | Jalea 89BHUNS olwsles
"9N[EA [EJUSLILIOIIAUS 20Jnos
$90IN0Sal PUB| 8U} Japun ali4, PUB JUSWUIBILOD JO SSOT, ‘ 81SBAA, ‘ Bullpuey pue abelo)s [ediwayd pue [io ‘[and, ‘ sluswarow jueld pue sjoIyaA, Joj salbajesis [1jUod 0) Jajoy sI9g
‘sBuljsau Jo sb6a ‘sjinpe yiim ‘aAljoe ale sjsau Aue s|iym Jnooo Jou jsnw Buues|) e JUSWUIEIU0D
‘pouiad uollegnaul Jo/pue uosess Buipaalq JueAs|al 8y} Jaje [jun pauodjsod aq pinoys eaJe Bulpunolns e pue }sau ay) Jo BULIES|D ‘PapIOAB 8 JOUUED S0UBGINISID §|  © 10 ss07 susboued
‘PapIoAe 8 pjnoys eouedunsip ‘Juasald aq 0} paliusp! aJe s}seu soIvads pauslealy) aIsUA\ @ soysem pue sjewiue
Bune4 pauajeaiyl sseooud , Sield
puE [E2IWBYD ¥sad mvwma\s
*sayoual] Jojue op Jey) euney Joj [euslew abnjas pue sdwes adedss Jo Uoisinold - ‘a)sEM |etoush _o._wm\mmcw
‘Bulljyoeq o} Joud pue sayoual} uado Jo suogoadsul Jejnbay - uﬂ_w _Mwmmw_m LoRINPOIY]
*a|qeonoeld Ajqeuosea. se Hoys se 0} uado ulewal saysual) pouad ayy Buisiwiuly - so0Isen]
"JusLWUOpUEdE Ja}e Jo uoionsuod Buunp juswideljus euney Jusaald o) padded sadid - EotAwmw:_:_wn.mm pue euney B
SS90 Y00)S3A|| pue (abJe| 0} wnipaw) eune} asiwiujw o} sjeudoidde se paousy ale ping Buipjoy sud Jayio pue syd pnw ‘sdwng - $80JN0S wwo_ Jo Aunfuy
")20]saAl| 0} pJezey 9|qeldeodeun ue 8sod YoIym sUonedo| Ul paysi|gelss jou aue sjid mouog - uonubl) aui4 soueqinsia _mE.mu_oc_
“euney} 0} sjoedwl asiwiuIW 0} a|gedNoeld Se Jej Se PajonJjsuod pue paubisap aJe (sie||eo |lom ‘sid mouog ') senioed - SjusWwaAoW b_ﬂmw_w | pue
:BuIpnjoul ‘suoljeAeoXs pue sadid uj Anful pue juswidenus Woly Buney o) Sysu aonpal o} pajuswaldwi sainsesy ued w mwm@o__owcw SH ﬁw_‘_oLM“
“2INjonIISELUI 19PJOUPUE O SPIEPUE)S SOJUES AQ PaULSp SOUEISIP BU} UIGIM PajeJado Jou ale $90In0s ABIsUS JlWSIeS e PUE SRIUSA | | Jowisbuepus 80008 ‘Soul
‘seaJe pagunisipun jusoelpe o} payiys pue paule}al seale aouequnisIp ulyim (punolb uo pajeso|) sboj mojloH e sauljpdid Jayuny Buuayyed
: d A d dau Al pue sploA ‘uonyejndod ‘sllom
a|qeonoeld A|geuoseal se Je} Se BuUNg) pausjeaiy) Joj Jeligey juepodw jussaidal Aew jey) Seale Jo SOUBPIOAE SSIWIXE[N  © uluewdesua soloads 40 uopesado
0 SSO° ue
A003SBAIT pue euned (seninnoe ’ ! :o;o::m%oo
*S3N[BA [BJUSWUOIIAUS $82JN0S8) PUB| PUB SWa}sAs00s |euoifal pue eloy Japun pajsi| seibsjelis [0uoD [eiousb 0} Jsjey e SHomypes) Buuoyouny
uononssuU0d wa)sAsoos skanns
q I |esaua > [ m aunpnyselu| 10 s507 eune4 olwsles
(semAoe
. woyy Buninsal
N3 $90IN0S
$90IN0SaY PUBT 8Y} JapuUn 8Jl-, PUB JUSWUIEIUOD JO SSOT, 3)SEAN, ‘Bullpuey pue aBelo}s [edlWayd pUE |10 ‘|and, ‘ sjuswanow juejd pue a[olyaA, Joj saibajes}s [0JU0D 0} Jajy e uonuBl) au4
‘pauinbal aq Aew 1o DN Jo/pue 10 D843 aui Japun |eaoidde ‘paiinbal aq elol pausiealy) jo Buuesio pjnoys e JuswUIEIUGD
“a|qeonoeld A|qeuoseal se Jej Se elol pausjeaiy) Joj Jeyqey [enuajod Juasaidas Aew jey) Sea.e Jo S0UBPIOAE SSIWIXE) — © 10 s507
“0al) aseasip/iue|d 1sad aq 0) paIapISUOD 82INOS JO BaJe UE Wol SI [eusjew payodwl jey) ainsug - so1sEMm
‘Sainsesw [0)U0o Juswaldwi A1essa0auU alaym pue ‘seale [euoliesado pue UOHONJISUOD SU) UIUIM SPaam Jo aouasald Joj Jojuop - ssaooud
*SUOIJE}SajUl POSM UMOUY JO SBaJE Ul USsEUapUN Udaqg oAy suoljesado uaym umop-ysem juswdinbs pue sppiysp - pue [eslwsyo susBoued
) ‘a)sEM [eloush i
Ajuo syoeJ) ssed0e pajeubisep BIA 8)IS 8U) WOJJ PUB 0} SS90y - 10 [esodsip pue sjewiue
‘suaboyjed pue sjewiue ‘syue|d }sad ‘spaam Jo aousjsisiad pue peaids ‘UoloNpoul 8y} siwiulw o} sjeudoidde se pajusws|dwi sjooojoud susIbAH - pue mmm._o«.w ’ ‘syueid
1sad ‘speam Jo
SUSPOUIEd PUE S[EWIUE 'SJUE|d ]58d 'SPaam Jo pealds 10/pUe Uolonponu] e sping | pesids Jojpue somnoe
*(4 8INPaY2S) SUOHIPUOD 7 Y)M S0UEl|dLIOD Ul US3ELSPUN pUB Pajedo| aJe s paonpoid uonoNpoIU| |ejuaploul

3oedu) N3 Juers|ay 4

924n0S Asiy |enuajod AUBAT YSIY

salbajess [013uo

Likelihood
Consequence
Likelihood
Consequence

ASIY
pajebpIwun

NS [enpisay

uolesyuap|

sojues



b 9bed 2z0z AInC 9z 1 (£80T 1d) uonednddy Juswpuawy £17/0+009dd3 V3 | PI] sojues
‘(L' PUB 9°G SUOIDaS 0} Jajal) (PESISAWOY LONEIS [BIOISEH SUMOQJ WEeYINQ) ainua) ay) Jo 1ses wy G ¢l Ajolewixoidde pajeoso| ale sioydedal aAlisUas 1saleaN - ww%%whw pue
:Buluueld Buunp siojdedal aAIISUSS JO LONEDIRUSP| J1E Jouny uonessush sud ﬁﬂw‘m
asioN pue Ajjend 20In0s $$900€ ‘saul|
olwsIeg Buuayied
uawdinba ays Jo soueusjUleWw pue suonoadsul ‘Buiss) Jeinbas jonpuo) e Ha q pesnes ‘Sllom
Juawdinbs esodind oy ji4 sjuswaAoW saouesIinN Jo uonesado
-soeld . foush jueld pue
a0e|d Ul swalsAs umopinys Aousbiawy e PUE SI0IUBA fuenb uononasUos
*BN|EA [BJUSWIUOIIAUS S92IN0SAU PUB| U} Japun pajsi| salbajel)s [0)U0D [e1ouab 0} Jajey e I uononpal
uononIsuod posi|eao] pue asloN skanns
aln |esausn 2 N ainoniselu| uonnjjod Jiy | pue Ajenp Jy olwsles
“aN[eA [EJUSWIUOJIAUS $30IN0Sal PUE|
ay} Jopun JUsWUIBIUOD JO SSOT, PUE Suoljelado uononpold, ‘ 3isep), ‘ Buljpuey pue abelo)s [eDIWaYD PUE [0 ‘[and, ‘ SuswiaAow jueld pue a|oIys/, Jo} saI6ajes)s [0U0D 0} Jajay o mEmEmbm_ﬂ
(dINIS) welBoud Butiojuo|y yoeduW| UOHEINWIS SOJUES 8Y) Jo Uohejuswaldw|  © pue s|oIyaA
‘(3 xipuaddy) (VHS) JUsWSSassy Ysiy UolenWiS SOJUES pue soisem
(g xipuaddy) (4IMN) Hoday 1oedw] Jalepn punolBlapun pueisuaand ISeAN YINOS SOIUBS 8y} Ul pajuswnoop se Buliojiuow pue sainsesw [0JjUo9 Jo uoleyuswaldw]  © mmmME d
‘€719 PUB G°G SUONDAS Ul PagLIsap Sainseaw [04juod Jo uohejuawaldw]  © puE [esiwayd
‘lesodsip Jo asnai o} Ayjioey ayendoidde ue o) AyAnoe ‘a)sem |esauab
Buunioely olnelpAy sy} Jo UONESSD By} 1B PaAoWal 8] ||M SpIN|4 "Jayempunolb mojeys o) abedess Juanaid 0} paiols ale yoegmoll pue spinj Buunoel olnelpAy  © 4o |esodsip
“auoz joeduwi uoneNwWIS 8y} puokaq spiny uolelnwis Jo uohelbiw Joy [enusiod ay) Bulsiwiuiw pue pue abe.ols
Jayinbe ue pue uoneuwuoy 186ie) ay) usamiag AjAoaUUODIBIUI Bunuanald Agaisy) ‘Uonewioy 1aBie) sy UIyIMm Aeys 0} UBisap ainjoely Joyuow sainpaocold euoljesedp  © JUBLIUIBIUCD
AINs pue AjuBajul |lem [eoiueydsw Buunsus Joss07
Jo} seonoeld sapnjoul siy L “eanoeld Jsaq [euoieulaiul uo pajesipald Aydosojiyd ubisap B Moo} SI0}OEAUOD S} PUE SOJUES Ag pasiin sainpadod uonejnuwis oljnelpky  © spiny
“wi Burodal 8y} 9A0ge SUOIIBIIUSOUOD Ul SUOGIe0pAY dliewo.e olpAokjod umu:vm ud
10 8sn 8y} Jo X318 Bulpnjoul ‘spiny pajoL)sal UIBJUOD JOU [IM [ELS)eW B L "asn 0} Joud Jualissasse ysii e 0} pajoslgns aJe Bulnioely olnelpAy ul pasinn s ° 19y10
*ABayul [[am wuuod o) Buunjoely olnelpAy o} Jold pajoNpuod ale Juswad pue BUISED [|aMm JO S)sa) ainssald  © 10 s[edlwsyd mﬂwﬂw“wmww
:Bumoljos sy} sjusws|dwi soyues ‘sseoo.ud Buunoel oinespAy syy buung - Sen 40 S3es| Jsjempunolf
SUOHEISd0 BUNNIoe] JNEIPAH o} spedw|
*(g xipuaddy 0} Jajau) (¥IMN) Hoday 1oedw Jejepn punolbispun DAAS SOUES 8U} Ul pajuswnoop se Buliojiuow pue saINseaw |0Jju09 Jo uonejusws|dw| - KBl jom) slasn Jayjo
‘paseq 2l}aYjuks Jo |10 Jou pue ‘paseq Jajem aq ||Im spiny Buljiug - ain e} E.wEwo Joy Ky \ﬂnm__wzw
“soUBUSIUIEW PUE ‘UONEDUIISD ‘Bulise] ‘s|IUp 4Og Jenbey - 10 BuISED [[9p\ Lo\ﬂ.._w\s%_ﬂﬂw
‘paj|elsul s| Buises soepns 8ouo pasn (dOg) sJsjuanaid nomolg - ainjiey ul uononpay Buunioely
. dinb: o olneJpAy
sonoeld Buipes| oy ubisap |lapy - - juswdinbs b
) peay llem suajinbe pue
90e|d Ul welboud Bulup pue weiboid uonenjeAs uonewio4 - 10 |0U0D IO ur ainssaid Buup 1A
. ul uoonpal o
suonesado | UOlBUILEIUOD
Jajempunoi uoRoNpoId Jajinbe
‘MOWSSO0ID pue sauj|
‘(6102 Joquiaoa( g UOISISA) puejsusany) Ui saiog pajeroossy sanAnoe Buusyed
PUE S|ja/A WiN3j0ijad JO JUSLILOPUEGY PUE UOHONIISU0D Y} J0j 810k JO 8p0D 8U} U)IM S8OUBPIODJE Ul PajoNnpuod suolesado Buunioel) olnespAy pue uonsjdwoo ‘Buljjup [[9pN @ Buunyoel se0Inosal T
"aN[eA [BJUSLILIOJIAUS S82IN0S3I PUB| 8Y} Japun pajsl| seibejels [0Uo [eiousb 0} Jojey e m_ / uone;nwns Ja1eMpunolB 40 uonesado
3 aljnespAy 10 pue
e | n lewousn | 5| 5 | pue Bulug | uoneulwejuo) J3)EMPUNOIS) | UoRONIISUCD
“(Jusns
|eanjeu) pooj4
JusWUIEIUOD
10 ss07
suonesado
uononpold
SPINK Jejem
paonpoid 80BLNS JO
48U0 | yopeuiweyuon
10 s[ed|wayo
‘slany jo syes| s|eoiwayd
Jo s|iids Jouipy pue sjanj

Likelihood
Consequence

AsiY |enpisay

salbajess [013uo

Likelihood
Consequence

ASIY
pajebpIwun

22IN08 ysIy

Joedwj
enuajod

uolesyuap|

N3 JUeAd|Yy

oY
AUBAT YSIY

sojues



Gt abed zzoz Ainc 9z | (/80T 1d) uonedddy Juswpuawy €12/04009dd3 V3 | P¥1 soues

suonelsado
uononpoud
pue saljAoe
Buunioel
*AJ $92IN0S9Y PUET U} Jopun SjUSWSAOW Jueld PUE S[OIYSA, 0} SaIBSelS [04U0D 0} Jo0Y / uoge|nws
ng Jo suone|lejsul ‘sanijin/ainioniselul ‘suljadid Aue Jo spiepuels sojues Aq paulep aouelsip sy Uly)m pajelado jou ale saainos ABlaus JlwsleS e w :Eg% pue
"SOOUBISWNDUID BUWaAXS Ul AJUo BuljuaA pue JuaA Uey) Jayjel aiey 0} aouaiajald u v_%w _M_hum
‘Buiisjem peou "a'l pauinbal aIsym N0 paLIeD saunsesw uoissauddns jsng e 8sIoN
*sinoy JyBIAep o) pajiwi| 8 [|IM SYUSWSAOW BIYSA Jo Aluofey sonnoE
ueld ajigow uo Juswdinba Bupusyis a1 palinbal alsym saojAsp uoissaiddns/uonenusyie Jo asn e uononpoud Buunyoel
‘swiaysAs eoueUBUlEW pauue|d pue suolesyoeds JeINOBINUEL U}IM SOUBPIOODE Ul pauleluiEW pue pajeledo juswdinbs pue saulbus ‘sapiysp e cmmm MM._WM\N o__:mhwmw
‘6102 Aoljod (8SION) UOI}08)0Id [E)USILIIIAUST 8U) Ul JNO Js ,8siou Jo} Ayauelall Juswabeuew, Yjm aoUepIodde Ul pabeuew asioN o SUOISSILB JIY/ BUIUP IO
. o . A003saA|
9)jeudosdde se passaippe pue paplodal ale sanss| ainsus o} syule|dwod Japjoypue|taployssels buibbo| Joj ase|d ul Swa)shs e Juswdinbs pue puE Bung} soniAoe
‘suonesado [einynoube Jo/pue s10}deoal SAIISUSS JOale ABLU SSRIAIOE SI8UM palinbal SB Pa)NSUod SsiopjoypueT] SO[DIYSA WOy | 0} 8dueqInisIq |ejuaploul

Joedwj oy
924N08 Ysiy [equsiod JERULTETEN] TR TR
saibajes}s jos3uon

Likelihood
Consequence

Likelihood
Consequence

AsIy
ASIY [enpisay R uopeaynRUAP|

sojues



Santos

6.0 Legislative Considerations

6.1 Environmental Protection Act 1994 (EP Act)

6.1.1 General Requirements for an EA Amendment Application (s226 EP Act)

Section 226 and Section 226A of the EP Act specify the requirements for an EA amendment application.
Table 9 summarises the EP Act requirements assessed against this EA amendment application.

Table 9: Requirements EA Amendment Application (s226 and s226A EP Act)

Section of the EP Act Relevance to Amendment Application

s226(1)(a) be made to the administering
authority; and

The EA amendment application has been lodged with DES,
who is the administering authority for the EP Act.

s226(1)(b) be made in the approved form; and

The application was made using the approved form.

s226(1)(c) be accompanied by the fee
prescribed under a regulation; and

The prescribed fee was paid at lodgement of the EA
amendment application.

§226(1)(d) describe the proposed amendment;
and

Refer to Section 2.0.

$226(1)(e) describe the land that will be affected
by the proposed amendment; and

Refer to Section 4.0.

s226(1)(f) include any other document relating to
the application prescribed under a regulation.

Refer to information provided throughout this supporting
report.

s226A(1)(a) describe any development permits
in effect under the Planning Act for the carrying
out of the relevant activity for the authority; and

Not applicable - no development permits are in effect under
the Planning Act 2016 for the activities that are the subject
to the EA amendment application.

$226A(1)(b) state whether each relevant activity
will, if the amendment is made, comply with any
eligibility criteria for the activity; and

Not applicable - there are currently no eligibility criteria
relevant to the activities proposed by the EA amendment
application.

s226A(1)(c) if the application states that each
relevant activity will, if the amendment is made,
comply with any eligibility criteria for the
activity— include a declaration that the
statement is correct; and

Not applicable - there are currently no eligibility criteria
relevant to the activities proposed by the EA amendment
application.

$226A(1)(d) state whether the application seeks
to change a condition identified in the authority
as a standard condition; and

Not applicable - EA EPPG00407213 does not contain any
standard conditions.

s226A(1)(e) if the application relates to a new
relevant resource tenure for the authority that is
an exploration permit or GHG permit—state
whether the applicant seeks an amended
environmental authority that is subject to the
standard conditions for the relevant activity or
authority, to the extent it relates to the permit;
and

Not applicable - the EA amendment application does not
relate to a new resource tenure that is an exploration permit
or a GHG permit.

§226A(1)(f) include an assessment of the likely
impact of the proposed amendment on the
environmental values, including—

Refer to Section 5.0.
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Section of the EP Act

Relevance to Amendment Application

(i) a description of the environmental values
likely to be affected by the proposed
amendment; and

Refer to Section 4.0.

(i) details of any emissions or releases likely to
be generated by the proposed amendment; and

Refer to Section 5.0.

(iii) a description of the risk and likely magnitude
of impacts on the environmental values; and

Refer to Section 5.0.

(iv) details of the management practices
proposed to be implemented to prevent or
minimise adverse impacts; and

Petroleum activities will be conducted in compliance with
EA EPPG00407213 conditions and implementation of the
environmental management practices/control measures
outlined in Section 5.0 to minimise adverse impacts on the
environmental values.

(v) details of how the land the subject of the
application will be rehabilitated after each
relevant activity ceases; and

The proposed amendment would not result in a change to
the existing rehabilitation requirements. Notwithstanding, all
significantly disturbed land will be rehabilitated and
managed in accordance with the conditions of EA
EPPG00407213.

s226A(1)(g) include a description of the
proposed measures for minimising and
managing waste generated by any amendments
to the relevant activity; and

The proposed amendment would not result in a change to
the existing waste management requirements. Waste
management practices would continue to be implemented
in accordance with the conditions of EA EPPG00407213.

s§226A(1)(h) include details of any site
management plan or environmental protection
order that relates to the land the subject of the
application.

Not applicable - there is no relevant site management plan
or current environmental protection orders (EPOs) relating
to land located within PL 1087.

6.1.2
Act)

CSG Activities Requirements for an EA Amendment Application (s227 EP

Section 227 of the EP Act, specifies the requirements for an amendment application for CSG activities
where the application:

a) relates to an EA for a CSG activity; and

b) the proposed amendment would result in changes to the management of CSG water; and

c) the CSG activity is an ineligible ERA.

The proposed amendment does not relate to CSG activities. This section of the EP Act is not relevant.

6.1.3 Underground Water Rights - EA Amendment Applications (s227AA EP

Act)

Section 227AA of the EP Act specifies the requirements for an EA amendment application where the
application involves changes to the exercise of underground water rights for a petroleum lease. Section
227AA(2) of the EP Act requires the EA amendment application to state the matters mentioned in
Section 126A(2) of the EP Act. These requirements are addressed in Table 10.

Table 10: Underground Water Rights (s227AA)

Section 227AA EP Act

Relevance to Amendment Application

(a) any proposed exercise of underground
water rights during the period in which

As discussed in Section 5.5, the proposed activities would
co-produce groundwater as a by-product of gas extraction
from the Toolachee Formation (primary target) and
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Section 227AA EP Act

resource activities will be carried out under the
relevant tenure

Relevance to Amendment Application

Patchawarra Formation (secondary formation) within the
Cooper Basin. While these deep formations are not
considered useful aquifers, drawdown impacts from the
extraction is predicted to propagate to the Arraburry and
Tinchoo formations which are included in the Queensland
GAB Regulation (Great Artesian Basin Resource
Operations Plan (GAB ROP) and Water resources (GAB)
Plan 2006. The proposed activities therefore would involve
the exercise of underground water rights.

(b) the areas in which underground water
rights are proposed to be exercised

The proposed amendment would result in the exercise of
existing underground water rights within PL 1087.

(c) for each aquifer affected, or likely to be
affected, by the exercise of underground water
rights

(i) a description of the aquifer

Refer to Sections 4.6 and 5.5 of this report. Groundwater
extraction from the proposed activities would occur within
the Toolachee to Patchawarra formations. These formations
are not considered sandstone aquifers of the GAB.
Drawdown from this extraction would potentially extend to
the Tinchoo Formation and Arraburry Formation but is not
predicted to extend into the sandstone aquifers of the
overlying Eromanga Basin. This is due to the hydraulic
separation of these basins and the relatively low extraction
rates associated with conventional gas.

(i) an analysis of the movement of
underground water to and from the aquifer,
including how the aquifer interacts with other
aquifers and surface water; and

Refer to Figures 16-18 in the SWQ UWIR (attached as
Appendix B). These figures display groundwater level and
flow directions that could be established by all available
groundwater level data.

In general, groundwater flow in the GAB is towards the low-
lying areas of Central Australia. From the eastern margin of
the basin, groundwater flows are predominantly to the
west, south and southwest. From the Western Australian
recharge beds, flow is generally towards the east.

Groundwater flow in each of the following formations (GAB
aquifers) is briefly described below:

Quaternary and Tertiary Alluvium

Groundwater flow generally follows the topographical
profile of the study area, with the only limitations imposed
by the fluvial nature of the sediments. A hydrogeological
map of the area (presented as Figure 16 in the SWQ
UWIR) indicates that the hydraulic gradient is small.

Winton Formation

Based on the information available, the groundwater flow
direction is broadly from the north-east to the south-west.

Cadna-Owie Formation

Insufficient water level information is available to describe
water flows and water levels and therefore a
hydrogeological map has not been generated.

Hooray Sandstone

It is noted that a number of bores within the Hooray
Sandstone may be artesian. Groundwater bores are
concentrated in the south-eastern region of the study area
however, water level and salinity data is limited for the
majority of the bores in the study area (i.e. within Santos
tenements). Based on the information that is available, the
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Section 227AA EP Act Relevance to Amendment Application

groundwater flow direction is generally towards the south-
east and the water salinity is fresh to slightly brackish.

Westbourne Formation, Adori Sandstone and Birkhead
Formation

There is no data available to characterise groundwater flow
in these formations within the study area.

Hutton Sandstone

The groundwater flow is expected to be to the south-west
i.e. consistent with the flow of the major GAB units as
described in the literature (there is insufficient water level
data in the Hutton Sandstone to characterise groundwater
flow direction further).

Poolowanna Formation

As per the Hutton Sandstone, groundwater flow is expected
to be to the south-west, which is consistent with the flow of
the major GAB units as described in the literature.

Preferential flow paths

There is a very negligible risk of vertical preferential flow
paths that may bypass the lack of vertical connectivity
throughout the system because:

e The absence of connecting geological structures
such as faults and other connecting features (such
as unconformable contact zones) that would
permit vertical migration. This statement seems
particularly pertinent because there is an
accumulation of petroleum at the location of the
project. If there was any vertical connectivity, the
petroleum product (which is less dense than
water) could not have accumulated within the
reservoir at all.

e The implementation of production well
construction to industry standards in order to
manage the risk of gas migration into overlying
formations due to inadequate seal between
formations in poorly constructed wells.

Springs

As discussed in Section 4.6, there are no GAB ROP
discharge or recharge springs within or near PL 1087. The
closest GAB springs are located more than >250 km from
PL 1087. These springs are too far away to be at risk of
hydraulic impact due to the proposed activities on PL 1087.
Potential impacts to groundwater environmental values due
to exercising underground water rights are further
discussed in Section 6.1.3. Spring locations are presented
in Section 4.3.8 of the SWQ UWIR (attached as Appendix

B).
(i) a description of the area of the aquifer The groundwater model prepared for the UWIR (refer to
where the water level is predicted to decline Appendix B) and Technical Memorandum (refer to Appendix
because of the exercise of underground water C) specifically contemplate the development of PL 1087.

rights; and o )
The predictive modelling used to assess groundwater

impacts is described in Section 7 of the UWIR. Revised
drawdown maps are provided in the Technical
Memorandum attached as Appendix C.
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Section 227AA EP Act

Relevance to Amendment Application

As discussed in Section 5.5, the impact of extraction from
the Cooper Basin strata does not affect areas beyond the
assumed extraction well locations at the top of the Cooper
Basin stratigraphy. These impacts can therefore be
discounted from the analysis of the overlying Eromanga
Basin.

The modelling predicts the IAA (after 3 years) and LTAA
(after 20 years) from groundwater extraction from existing
and planned wells. The IAA model used extraction rates
from the last historical extraction year (2019) to represent
future extraction rates.

The LTAA used these historical extraction rates (2019) and
added the extraction from 866 petroleum wells in the
Cooper Basin (212 existing wells, 654 new wells) and 678
petroleum wells in the Eromanga Basin (252 existing wells,
426 new wells) —

The modelling considered extraction from up to 9 proposed
gas wells within PL 1087 (refer to Golder, 2021 attached as
Appendix C).

The ‘affected area’ was defined as those areas with two m
of drawdown in the shallow alluvial aquifers or more than
five m of drawdown in the deeper consolidated aquifers.

The modelling identified development of up to 9 gas wells
within PL 1087 is predicted to result in an insignificant
change to the predicted impact to groundwater resources.

o the maximum estimated drawdown in the IAA due
to cumulative extraction from the Cooper Basin is
less than 10 m in the Toolachee to Patchawarra
Formations. Refer to Table 4 and Figure 8 of
Appendix C.

o the maximum estimated drawdown for the LTAA
due to cumulative extraction from the Cooper
Basin is less 52 m in the Toolachee to
Patchawarra Formations. Refer to Table 4 and
Figure 8 of Appendix C.

The SWQ UWIR modelling results are conservative and
worst-case. The actual drawdown is expected to be less
than predicted based on the intermittent and time-limited
operation of extraction wells, and the conservative
assessment of flow rate assigned to each well in the model.

(iv) the predicted quantities of water to be
taken or interfered with because of the
exercise of underground water rights during
the period in which resource activities are
carried out;

The long-term/conservative modelled extraction rates for
petroleum wells targeting the Cooper Basin modelled for the
UWIR was 4.01 m3/day/well.

The volume of water predicted to be extracted by existing
wells (4) and proposed wells (5) within PL 1087 (9 wells in
total) is up to 36.09 m3/day.

(d) the environmental values that will, or may,
be affected by the exercise of underground
water rights and the nature and extent of the
impacts on the environmental values;

The calculated impact in the Cooper Basin is described
generally in Section 5.5.

Impact to Water Bores

As discussed in Section 5.5, there is one registered
groundwater bore (Jensens Bore, RN: 50388, owned by
Durham Downs Holding) located in PL 1087. Jensens Bore
was drilled in 1981 and is a sub-artesian bore that
accesses shallow groundwater from the Winton formation.
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Bore bottom depth is approximately 445m (Queensland
Globe, 2022; DNRME, 2022).

As detailed in Appendix C (Refer to Table 4 and Figure 8),
the maximum estimated drawdown in the IAA due to
extraction from the Eromanga Basin in the Tertiary and
Quaternary strata (including the Glendower and Winton
Formations) is predicted to be less than 2 m. The maximum
estimated long term drawdown in the same units is
predicted to be less than 4 m. Santos will ensure that water
quality baseline monitoring and stimulation impact
monitoring is conducted in accordance with EA conditions,
approved UWIR and the Queensland Water Act 2000
(Water Act). This will ensure that any impacts to this bore
are detected early and action taken if required, by
agreement with the affected bore owner (i.e. remediation of
the bore or make good arrangements).

Impact to Springs
There is no predicted impact to springs predicted due to the

proposed amendment. The nearest springs are located
~250 km away.

Impact to Other Surface Waters

There is no impact to the shallowest aquifers that have the
potential to interact with surface waters. Accordingly, there
are no expected impacts to surface water bodies that may
be dependent on groundwater-surface water interactions.

Impact to Formation Integrity and Surface Subsidence

The risk of subsidence impacts to groundwater due to
reservoir depressurisation on PL 1087 is very low because:

e the target formations are sandstone, which is not
considered easily compressible (as opposed to more
compressible formations like coal seams); and

o the target formations are more than 1500m below
ground level, and at such a depth would require
significant stresses to make it deform.

(e) any impacts on the quality of groundwater There are no expected impacts on groundwater quality due
that will, or may, happen because of the to:

exercise of underground water rights during or e a pre-existing vertical gradient exists, whereby the
after the period in which resource activities are

deeper formations tend to be under greater a
hydraulic pressure than overlying formation. The
difference in pressure is greater than 150m
throughout the full stratigraphic sequence;

carried out;

e the change to the hydraulic pressures induced by
development on PL 1087 will not be sufficient to
reverse change the general direction of migration
that drives water from deeper formation up into
shallower formations; and

e deeper formations have generally poorer quality
water than shallower formations. A reduction in
the vertical upward gradient will therefore not
induce more saline water from deeper formations
to migrate into shallower formations.

The following sections presents the basis of these
assertions. While the SWQ UWIR does not assess impacts
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Section 227AA EP Act Relevance to Amendment Application

to groundwater quality directly, it does provide baseline
aquifer information to support a qualitative assessment.

Impact On Baseline Hydraulic Gradient

The vertical upward gradient throughout the stratigraphic
sequence will not be impacted by development.

Baseline Groundwater Quality

e Quaternary and Tertiary Alluvium - the salinity
of the aquifer is brackish, with electrical
conductivity (EC) values ranging from 3,000 to
7,000uS/cm or 2,000 to 4,700mg/L Total
Dissolved Solids (TDS).

¢ Winton Formation - The water quality in the
Winton Formation is brackish (to saline) with ECs
ranging from 900 to 13,000pS/cm or 600 to
9,000mg/L TDS.

e Cadna-Owie Formation - The limited data
available in the DoR groundwater database
indicate fresh to slightly brackish water quality with
the Wyandra Sandstone.

e Hooray Sandstone - The water quality in the
Hooray Sandstone is generally fresh to slightly
brackish. EC values range from 675 to
3,930uS/cm or 450 to 2,700mg/L TDS. A number
of Hooray water supply bores have salinity values
measured over a 40-year period, the latest of
which compare well with historical values.

e Westbourne Formation, Adori Sandstone and
Birkhead Formation - Salinity data are not
available for the Westbourne, Adori and Birkhead
Formations.

e Hutton Sandstone - Salinity data are not
available for the Hutton Sandstone is not known.

e Poolowanna Formation — Salinity data are not
available for the Poolowanna Formation.

(f) strategies for avoiding, mitigating or The proposed activities within PL 1087 are unlikely to result
managing the predicted impacts on the in a significant impact to groundwater values as
environmental values stated for paragraph (d) demonstrated in the SWQ UWIR (refer to Appendix B),

or the impacts on the quality of groundwater Golder Technical Memorandum (refer to Appendix C) and
mentioned in paragraph (e). as described above.

The monitoring strategy proposed by the SWQ UWIR will
be implemented in accordance with the requirements under
the Queensland Water Act 2000 commensurate to the risk
of groundwater impact that is predicted by the SWQ UWIR.
This monitoring may be periodically reviewed and adapted
in accordance with the requirements under the Queensland
Water Act 2000.
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6.1.4 Assessment Level Decision for Amendment Application (s228 EP Act)

Within 10 business days after receiving an EA amendment application, the administering authority must
decide on the assessment level decision for the EA amendment application. The assessment level
decision will determine whether the EA amendment application is a major or minor amendment. Section
223 of the EP Act provides the minor amendment (threshold) assessment. Table 11 provides information
to support the assessment of this EA amendment application as a major amendment.

Table 11: Minor Amendment (Threshold) Assessment (s223 EP Act)

Minor amendment (threshold), for an
environmental authority, means an

amendment that the administering
authority is satisfied -

Relevance to Amendment Application

(a) is not a change to a condition identified in
the authority as a standard condition, other
than-

(a)(i) a change that is a condition conversion;
or

(a)(ii) a change that is not a condition
conversion but that replaces a standard
condition of the authority with a standard
condition for the environmentally relevant
activity to which the authority relates; and

EA EPPG00407213 does not identify any standard
conditions.

(b) does not significantly increase the level of
environmental harm caused by the relevant
activity; and

The petroleum activities associated with the
proposed amendment are not new and are
consistent with the activities authorised in EA
EPPG00407213.

As described in Section 2.0, this EA amendment
seeks to list a replacement resource tenure and
authorise existing and proposed new wells and
associated infrastructure in PL 1087. All activities
other than ‘production’, are already authorised by
the existing EA EPPG03518215 for the underlying
ATP 1189.

As described in Section 2.0 and Section 5.0, there
will be no significant increase to the level of
environmental harm as a result of the proposed
amendment.

(c) does not change any rehabilitation
objectives stated in the authority in a way likely
to result in significantly different impacts on
environmental values than the impacts
previously permitted under the authority; and

The proposed amendment does not seek to change
any rehabilitation objectives or conditions.

(d) does not significantly increase the scale or
intensity of the relevant activity; and

The amendment would increase the scale of the
relevant activity on PL 1087 from 6 wells to 11 wells.

Note: of the existing 6 wells on PL 1087, only 4
wells are operational, and 2 wells are plugged and
abandoned.
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(e) does not relate to a new relevant resource
tenure for the authority that is —

(e)(i) a new mining lease; or
(e)(ii) a new petroleum lease; or

e)(iii) a new geothermal lease under the
Geothermal Energy Act; or

(e)(iv) a new GHG injection and storage lease
under the GHG storage Act; and

The proposed amendment relates to a new
petroleum lease PL 1087.

(f) involves an addition to the surface area for
the relevant activity of no more than 10% of the
existing area; and

Additional surface area will be required (up to 64 ha)
for the 5 proposed new wells and associated
infrastructure within PL 1087. This is greater than a
10 % increase of the existing authorised disturbance
area.

(g) for an environmental authority for a
petroleum activity —

The proposed amendment does not involve
constructing a new pipeline more than 150 km in
length.

(g9)(i) if the amendment involves constructing a
new pipeline — the new pipeline does not
exceed 150km; and

The proposed amendment does not involve
constructing a new pipeline more than 150 km in
length.

(g)(ii) if the amendment involves extending an
existing pipeline- the extension does not
exceed 10 % of the existing length of the
pipeline; and

The proposed amendment does not involve
extending an existing pipeline.

(h) if the amendment relates to a new relevant
resource tenure for the authority that is an
exploration permit or GHG permit - the
amendment application under section 224
seeks an amended environmental authority
that is subject to the standard conditions for the
relevant activity or authority to the extent it
relates to the permit.

The proposed amendment does not relate to a new
relevant resource tenure that is an exploration
permit or GHG permit.

6.1.5

The Standard Criteria (EP Act)

The standard criteria (as defined by Schedule 4 of the EP Act) are required to be considered by the
administering authority for both a major and minor amendment applications. Table 12 provides an
assessment of the proposed amendment against the standard criteria.

Table 12: Standard Criteria (EP Act)

Schedule 4 EP Act Relevance to the EA Amendment Application

(a) the following principles of environmental
policy as set out in the Intergovernmental
Agreement on the Environment —

(i) the precautionary principle;
(i) intergenerational equity;

(iii) conservation of biological diversity and
ecological integrity; and

The precautionary principle was considered for the
application. It is considered that the proposed activities will
use ‘proven’ technology and sufficient scientific data exists
that a reverse onus does not exist.

The principle of intergenerational equity was considered
for the application. It is considered that the proposed
activities would not impact the use of environmental values
by future generations.

The principles of conservation of biological diversity and
ecological integrity were considered for the application.
The proposed application would not result in significant
impacts to biological diversity or ecological integrity.

Santos Ltd | EA EPPG00407213 Amendment Application (PL 1087) | 26 July 2022

Page 54



Santos

Schedule 4 EP Act Relevance to the EA Amendment Application

(a)(iii) conservation of biological diversity and
ecological integrity; and

The principles of conservation of biological diversity and
ecological integrity were considered for the application.
The EA amendment application would not result in
significant impacts to biological diversity or ecological
integrity.

(b) any Commonwealth or State government
plans, standards, agreements or requirements
about environmental protection or ecologically
sustainable development

The proposed activities will be undertaken in accordance
with the applicable requirements of the following:

e EP Act;
e EPBC Act;
e NC Act;

e Petroleum and Gas (Production and Safety) Act 2004
(P&G Act);

e Regional Planning Interests Act 2014 (RPI Act); and
e Vegetation Management Act 1999 (VM Act).

The relevance of these Acts to this application is
referenced throughout the supporting information.

(c) any relevant environmental impact study,
assessment or report

N/A — an EIS has not previously been prepared for the
EA amendment application.

(d) the character, resilience and values of the
receiving environment

Refer to Sections 4.0 and 5.0

(e) all submissions made by the application and
submitters

The EA amendment application should not be subject to
public notification as there is not likely to be a substantial
increase in the risk of environmental harm under the
amended EA, nor a substantial change in the contaminants
permitted to the be released to the environment.

(f) the best practice environmental
management (BPEM) for activities under any
relevant instrument, or proposed instrument, as
follows-

(i) an environmental authority;

(ii) a transitional environmental program;
(iii) an environmental protection order;
(iv) a disposal permit;

(

v) a development approval; and

BPEM of the proposed activities would be achieved
through compliance with existing conditions of EA
(EPPG00407213) and implementation of management
measures as described in Section 5.0 of this document.

(9) the financial implications of the
requirements under an instrument, or proposed
instrument, mentioned in paragraph (g) as they
would relate to the type of activity or industry
carried out, or proposed to be carried out under
the instrument; and

Santos will continue to provide adequate funds,
equipment and staff time to comply with the conditions of
EA EPPG00407213.

(h) the public interest; and

The proposed amendment is in the public interest, as it will
facilitate the production of petroleum to meet the needs of
customers in Queensland and other Australian
states/territories. Petroleum produced by Santos will also
generate taxes and royalties to the Queensland State
Government, which provide an ongoing source of revenue
to support government services provided to the public.
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Schedule 4 EP Act Relevance to the EA Amendment Application

Furthermore, in Australia and Queensland, oil and gas
plays an important role in domestic energy security and
diversification, supporting intermittent renewable energy

sources.
(i) any relevant site management plan (SMP); There are no SMPs applicable to the EA amendment
and application.
(j) any relevant integrated environmental The Santos Management System (SMS) will be
management system (IEMS) or proposed implemented for the proposed petroleum activities.
IEMS; and
(k) any other matters prescribed under a The Environmental Protection Regulation 2019
regulation. prescribes an environmental objective assessment

relating to an environmental management decision as an
additional matter for the standard criteria.

Sections 2.0 to 5.0 of this supporting information report
addresses the matters raised in the environmental
objective assessment.

6.1.6 Prescribed Matters for Particular Resource Activities (s28 EP Reg)

Section 226 of the EP Act specifies the general requirements for an EA amendment application. This
includes item (1)(f) which specifies any other documents relating to the application prescribed under a
regulation. Section 28 of the EP Reg describes the prescribed documents for an EA application for a
CSG activity.

This amendment does not involve the management of CSG water.

6.2 Environmental Offsets Act 2014

In accordance with Section 207(1)(c) of the EP Act, the administering authority may impose an
environmental offset condition on an EA. However, Section 14(1) of the EO Act states that an offset
condition may only be imposed on an EA if the proposed activity will or is likely to have a significant
residual impact on the prescribed environmental matter, and all reasonable on-site mitigation measures
for the prescribed activity have been, or will be, undertaken.

As discussed in Section 5.8, the proposed activities are unlikely to result in significant residual impacts
to prescribed environmental matters (MSES) provided the proposed measures to avoid, minimise and
mitigate potential impacts are carried out (as outlined in the following sections and in Section 5.0 and
Table 8). Table 13 summarises the relevant MSES present in PL 1087.

Table 13: Prescribed Environmental Matter Assessment

Schedule 2 Relevance to PL 1087

Environmental Offsets
Regulation 2014

2. Regulated vegetation v Regulated vegetation is mapped within PL 1087, including:
e 1,126 ha intersecting a watercourse; and

e 404 ha within 100 m of a vegetation management wetland.
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Schedule 2 Relevance to PL 1087
Environmental Offsets

Regulation 2014

3. Connectivity areas x While connectivity areas are present, the proposed resource activity
does not relate to a fixed footprint and therefore cannot be assessed
using the Landscape Fragmentation and Connectivity Tool.

However, the current extent of remnant vegetation in PL 1087 largely
represents the pre-clearing extent. Therefore, impacts are unlikely to
trigger for significance under the Landscape Fragmentation and
Connectivity Tool irrespective of infrastructure locations.

Using the Queensland Environmental Offsets Policy, Significant
Residual Impact Guideline, a development impact on connectivity areas
is determined to be significant if either of the following tests are true:

Test 1 — change in core remnant ecosystem extent at the local
scale is greater than the threshold. The change in the core remnant
ecosystem extent at the local scale (post impact) is greater than a
threshold determined by the level of fragmentation at the regional scale.

PL 1060 is mapped as 100% remnant vegetation (regional scale extent
of core remnant ecosystem > 90%), therefore change threshold for local
core scale remnant ecosystem is 50%. Future disturbance will not result
in a reduction of more than 50% of the core remnant ecosystem extent
around any disturbance. Test 1 would be false irrespective of
infrastructure locations.

Test 2 — Loss or fragmentation of core remnant ecosystem at the
site scale. Any core area that is greater than or equal to 1 hectare is
lost or reduced to patch fragments (core to non-core). If the number of
core areas that are greater than or equal to one hectare in area is
greater pre-impact than post-impact that part of the significant impact
test is true. PL 1060 is mapped as 100% remnant vegetation; the
connectivity tool sees this as one patch. The number of core areas that
are greater than or equal to one hectare in area will not be greater pre-
impact than post-impact. The proposed disturbances will not result in the
removal of the one existing core patch. Test 2 would also be false.

4. Wetlands and x There are no HES wetlands of HES present in PL 1087.
watercourses
5. Designated precinct in a x PL 1087 is not located in a strategic environment area.

strategic environmental area

6. Protected wildlife habitat v The prescribed activity:

+ will not be undertaken in an area identified as essential habitat on
the essential habitat map for an animal or plant that is endangered
or vulnerable wildlife;

e will not be undertaken in an area that is shown as a high risk area
on the flora survey trigger map; and

e may be undertaken in an area of low potential habitat (i.e. foraging,
roosting, nesting or breeding habitat) for an animal that is
vulnerable or endangered.

o Grey Falcon (low potential habitat)

o Major Mitchell's Cockatoo (low potential habitat)
o Painted Honeyeater (low potential habitat); and
o Indigofera oxyrachis (low potential habitat).

7. Protected areas x There are no protected areas present in PL 1087.
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Schedule 2 Relevance to PL 1087

Environmental Offsets
Regulation 2014

8. Highly protected zones of | % There are no State marine parks present in PL 1087.

State marine parks

9. Fish habitat areas x There are no Fisheries Act 1994 declared fish habitat areas present in
PL 1087.

10. Waterway providing for x The Queensland Environmental Offsets Policy Significant Residual

fish passage Impact Guideline (DEHP, 2014) provides the criteria for determining

significant impacts on a waterway providing for fish passage. Based
on these criteria, the proposed activities would not have a significant
residual impact on this prescribed environmental matter due to:

(a) The highly ephemeral streams within PL 1087 only provide
potential for fish passage during periods of high rainfall
causing streamflow.

(b) Construction within watercourses would not occur during
periods of streamflow, avoiding potential fish mortality or
injury. Accordingly, construction of infrastructure within
watercourses would not:

i. reduce the extent, frequency, or duration of fish
passage;

ii. result in a substantial change to the hydrological
regime of the watercourse; or

iii. lead to significant changes in water quality
parameters within the watercourse.

11. Marine plants x There are no areas containing marine plants present in PL 1087.

12. Legally secured offset x Legally secured offset areas (offset register areas and vegetation offsets

areas through a Property Map of Assessable Vegetation) are not present in PL
1087.

As per Section 8 of the EO Act, a significant residual impact is generally an adverse impact, whether
direct or indirect, of a prescribed activity on all or part of a prescribed environmental matter that:

a) remains, or will or is likely to remain, (whether temporarily or permanently) despite on-site
avoidance and mitigation measures for the prescribed activity; and
b) is, or will or is likely to be, significant.

The Queensland Environmental Offsets Policy Significant Residual Impact Guideline (DEHP, 2014) has
been developed to assist in deciding whether or not a prescribed activity will, or is likely to have, a
significant residual impact on a MSES. The criteria contained in the guideline provides direction for
identifying when an impact on a prescribed environmental matter that is MSES, may be ‘significant’.
Table 14 considers these criteria for each of the relevant prescribed matters present in PL 1087.

Impacts have been assessed for activities associated with development of 5 additional wells and
associated infrastructure. The precise location of infrastructure is subject to the progressive
development of the tenure over a 10 - 20 year timeframe.

An upper disturbance limit of 64 ha for MSES has been utilised for this assessment. This is a
conservative upper disturbance estimate only, as future well locations (and associated infrastructure)
are not known at the time of application i.e. potential disturbance associated with the proposed 5
additional wells has been conservatively over-estimated, and will likely be less. As such, the assessment
of impacts within this report (as undertaken by ELA, 2022 — refer to Appendix A) takes a precautionary
approach and simulates a conservative disturbance scenario.
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Table 14: Significant Residual Impact Summary Table

Prescribed

Environmental Significant Residual Impact Criteria
Matters

2. Regulated x Table 1 of the Significant Residual Impact Guideline (DEHP 2014) details the
vegetation significant residual impact test criteria for regulated vegetation.

Where disturbance to regulated vegetation exceeds the clearing limits for
appropriate criteria set out in Table 1, a significant residual impact to Regulated
vegetation will occur.

The regulated vegetation present in the study area is that located within a defined
distance of a relevant watercourse or drainage feature and those REs that intersect
a mapped wetland. This includes a number of REs, all of which are in the ‘sparse’ to
‘very sparse’ structure category.

A portion of regulated vegetation intersecting a watercourse and regulated
vegetation within 100m of a vegetation management wetland may be directly
impacted through the clearing of vegetation for infrastructure for the proposed
development.

Infrastructure will be located outside the defined distance from the defining banks of
Vegetation Management Watercourses and Drainage Features, where practicable.

Where disturbance occurs within the defined distance of Vegetation Management
Watercourses and Drainage Features and within 5 m of the defining bank, it will
comply with SRI clearing limits.

Infrastructure will be located outside Vegetation Management Wetlands, and greater
than 50 m from the defining bank, where practicable.

Where disturbance occurs in Vegetation Management Wetlands and within 50 m of
the defining bank, it will comply with SRI clearing limits.

Therefore, No SRI to this MSES will occur.

6. Protected x As discussed in Sections 4.4 and 4.9, following desktop and field assessment, ELA
wildlife (2022) conservatively assessed PL 1087 to contain low potential MSES protected
habitat wildlife habitat for:

e Grey Falcon (low potential habitat)

¢ Major Mitchell’'s Cockatoo (low potential habitat)

e Painted Honeyeater (low potential habitat); and

e Indigofera oxyrachis (low potential habitat).

Based on known distributions, species’ occurrence records within the region, and
preferred habitat requirements, the identified species are considered by ELA (2022)
to be unlikely or have low potential to occur within PL 1087, due to the lack of high-

quality suitable habitat within the tenure, or because the tenure is outside the known
range of the species.

When considered against the significant impact criteria below, ELA determined that
the removal of up to 64 ha of low potential habitat for Grey Falcon, Major Mitchell's
Cockatoo, Painted Honeyeater and Indigofera oxyrachis did not present a significant
residual impact.

Refer to Appendix A and Section 6.2.1 for further detail.

Therefore, SRI to this MSES is unlikely.
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6.2.1 Protected Wildlife Habitat

For endangered and vulnerable wildlife habitat (including essential habitat), an action is likely to have a
significant impact on endangered and vulnerable wildlife if the impact on the habitat is likely to:

e lead to a long-term decrease in the size of a local population; or

e reduce the extent of occurrence of the species; or

e fragment an existing population; or

e resultin genetically distinct populations forming as a result of habitat isolation; or

e result in invasive species that are harmful to an endangered or vulnerable species becoming
established in the endangered or vulnerable species’ habitat; or

e introduce disease that may cause the population to decline, or
o interfere with the recovery of the species; or
e cause disruption to ecologically significant locations (breeding, feeding, nesting, migration or

resting sites) of a species.

For special least concern (non-migratory) animal wildlife habitat, an action is likely to have a significant
impact on a special least concern (non-migratory) animal wildlife habitat if it is likely that it will result in:

e along-term decrease in the size of a local population; or

e areduced extent of occurrence of the species; or

e fragmentation of an existing population; or

e resultin genetically distinct populations forming as a result of habitat isolation; or

e disruption to ecologically significant locations (breeding, feeding or nesting sites) of a species.

As discussed in Sections 4.9, ELA (2022) determined that PL 1087 contains low potential habitat for the
following species subject to MSES protected wildlife habitat:

e Grey Falcon (low potential habitat), NC Act listed vulnerable
e Major Mitchell’s Cockatoo (low potential habitat), NC Act listed vulnerable
e Painted Honeyeater (low potential habitat), NC Act listed vulnerable; and

e Indigofera oxyrachis (low potential habitat), NC Act listed vulnerable.

ELA (2021) assessed the potential impacts of removing up to 64 ha of low potential habitat for Grey
Falcon, Major Mitchell’'s Cockatoo, Painted Honeyeater and Indigofera oxyrachis against the significant
residual impact criteria and determined that a significant residual impact to these species was unlikely
because:

e There is no current evidence of the presence of the species within PL 1087 and the presence
of suitable habitat has been inferred from detailed RE mapping and associated habitat
preferences for each species.

e The area subject to disturbance is not considered to be an ecologically significant location i.e.
the clearing of 64 ha of habitat would not cause disruption to an ecologically significant location
for the species.

e The upper disturbance limit of 64 ha is negligible in the context of the total area of potential
habitat available within PL 1087 for protected wildlife species — as follows:
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o For Grey Falcon this is up to 0.8% of 8,210 ha of available habitat in PL 1087;

o For Major Mitchell’s Cockatoo this is up to 1.2% of 5,262 ha of available habitat in PL 1087;
o For Painted Honeyeater this is up to 7.4% of 873 ha of available habitat in PL 1087; and
o For Indigofera oxyrachis this is up to 1.1% of 5,890 ha of available habitat in PL 1087.

A large component of the total disturbance area will be temporary, with many areas (e.g. pipeline
RoWs) being progressively rehabilitated and allowed to regenerate consistent with surrounding
areas at the completion of construction activities.

Final rehabilitation of disturbed areas would be undertaken to achieve the final rehabilitation
criteria conditions specified in EA EPPG00407213.

The Grey Falcon and Major Mitchell’'s Cockatoo are wide ranging mobile species that may
undertake movements in response to changes in the suitability of habitat. This suggests that if
present within the study area, any individuals affected by the relatively small increase in
disturbance footprint should be able to relocate to nearby areas of suitable habitat that remain
undisturbed.

o Further, the Painted Honeyeater is nomadic and moves in response to flowering mistletoe.
The species potential presence within the study area are likely only limited to those events.

Considering the linear nature of the proposed development impacts and mitigation measures to
be implemented, potential impacts to important or breeding habitat (such as hollow-bearing
trees) or large areas of foraging habitat (mistletoe) is considered unlikely or will otherwise be
avoided where practicable.

The disturbance will predominantly (>80%) occur in largely treeless grasslands, herblands /
forblands and shrublands, and will not result in significant fragmentation or isolation of
populations, nor is the proposed development likely to result in the introduction of invasive
species or diseases.

The disturbance will occur in a progressive nature, such that the total of 64 ha impact will not
occur at the one time, but rather spread across a number of years.

The habitat of the study area operates under a boom / bust cycle, which drives diversity and
faunal activity (e.g., species respond to rains and multiple good seasons). The proposed,
progressive native of the impacts, particularly with the implementation of mitigation measures,
will not alter this natural cycle of boom / bust seasons; and

The proposed development will not interfere with any relevant recovery strategies.

Detailed summaries of the ELA significant residual impact criteria for each relevant species are provided
in Sections 6.2.1.1 to 6.2.1.4 and Appendix A.
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6.2.1.1 Grey Falcon (Falco hypoleucos) — potential impacts and significance assessment

The project will result in direct impacts of up to 64 ha of vegetation considered to be potential foraging
habitat for Grey Falcon. No breeding places were identified within the study area during the field surveys,
however, given the species persistence in the region (observed approx. 30 km south from the study area
during August 2021), breeding may occur within the study area and surrounds. Foraging habitat within
the study area includes a range of treed and tree-less habitat, with potential breeding habitat limited to
areas along watercourses where taller trees occur, and nesting sites may exist.

In consideration of the Queensland Environmental Offsets Policy Significant Residual Impact Guideline
(DEHP 2014) for protected wildlife habitat and the proposed scope of works, impacts to Grey Falcon are

unlikely to be significant (refer to Table 15).

Table 15: Significant Residual Impact Assessment for the Grey Falcon

Criteria Response to Criteria

Lead to a long-term
decrease in the size of
a local population

The Grey Falcon occurs in arid and semi-arid Australia and occurs at low densities
within this inland environment. It is a wide ranging, mobile species.

Grey Falcon habitat within the study area is considered to represent mostly potential
foraging habitat, with potential breeding habitat limited to taller trees along
watercourses (such as Acacia woodlands habitat type). Given the lack of species
observations within the study area, and the majority of the study area comprising
only foraging habitat, it is unlikely an important population of Grey Falcon occurs in
the study area.

The project will directly impact up to 64 ha of foraging habitat. Direct impacts of the
proposed development are unlikely to inhibit breeding or movement of the Grey
Falcon and is unlikely to lead to a long-term decrease in the size of an important
population or size of a local population.

Reduce the extent of
occurrence of the
species

The extent of occurrence (EOO) is estimated at 6.1 million km?, and the area of
occupancy (AOO) estimated at 6,000 km? (Garnett et al. 2011). Direct impacts up to
64 ha of potential habitat will not inhibit breeding or movement of the species, and
therefore is unlikely to reduce the AOO or EOO of the species.

Fragment an existing
population

Direct impacts up to 64 ha of potential foraging habitat is likely to be predominantly
linear in nature (e.g. access tracks, pipeline right of ways) and minor areas of
clearing for well pads.

An important population of the species is unlikely to occur (as per the above). This
species is highly mobile and wide ranging, therefore, the proposed development is
unlikely to fragment an existing population into two or more populations.

Cause disruption to
ecologically significant
locations (breeding,
feeding, nesting,
migration or resting
sites) of a species.

No habitat critical to the survival of the species is defined for Grey Falcon. Whilst
potential habitat for the species may be present in the form of potential foraging and
breeding habitat, the habitat present in the study area is typical of that in the
surrounding landscape and is unlikely to be necessary for the long-term
maintenance of the species, or to maintain genetic diversity or for the reintroduction
of populations. As such, habitat within the study area is unlikely to be habitat critical
to the survival of the Grey Falcon. The proposed development will directly impact up
to 64 ha of potential foraging habitat, which is a small amount of habitat available
within the study area and surrounding region. In consideration of these facts, the
proposed development is not considered to adversely affect habitat critical to the
survival of the species.

Further, the proposed development will directly impact up to 64 ha of potential
foraging habitat, which is a small amount of habitat available within the study area
and surrounding region. An important population or ecologically significant locations
for Grey Falcon is unlikely to occur. Therefore, the proposed development is unlikely
to disrupt to the breeding cycle of an important population or disrupt an ecological
significant location.

To minimise potential impacts to individuals, mitigations outlined in Section 5.0 are
recommended.
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Result in genetically
distinct populations
forming as a result of
habitat isolation

The proposed development will directly impact up to 64 ha of potential foraging
habitat only. Whilst the area of potential habitat will decrease within the study area,
the extent is negligible considering the wide ranging and mobile nature of the
species. Appropriate management practises will be implemented during the
proposed development to reduce the risk of habitat degradation of surrounding
areas. The proposed development is unlikely to impact habitat to the extent that the
species is likely to decline or be isolated given the nature of the proposed impact
and the species’ mobile nature.

Result in invasive
species that are
harmful to a vulnerable
species becoming
established in the
vulnerable species’
habitat

Limited invasive weed species are known from the surrounding area. Appropriate
vehicle hygiene procedures will be implemented, to minimise the risk of introduction
or spread of weed species.

Pest species that are harmful to the species (e.g. feral cats and foxes) are already
known from the region and the proposed development is unlikely to increase the risk
of harm from pest species.

Introduce disease that
may cause the species
to decline

It is unlikely that the proposed development will facilitate the introduction or spread
of diseases specific to the species, or diseases that can significantly degrade habitat
such as root rot (Phytophthora cinnamomi).

Interfere with the
recovery of the species

There is no Recovery Plan for this species. Considering the wide ranging and mobile
nature of the species and that the habitat impacted is negligible in regard to the
available habitat in the surrounding landscape, the proposed development is not
considered to substantially interfere with the recovery of the species.
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6.2.1.2 Major Mitchell's Cockatoo (Lophochroa leadbeateri) — potential impacts and significance

assessment

The proposed development will result in direct impacts up to 64 ha of vegetation considered to be
potential habitat for Major Mitchells’ Cockatoo. The species inhabits a wide range of treed and treeless
inland habitats, however these areas are always within a close distance to water. Foraging habitat within
the study area consists of both these habitats (especially saltbush and Acacia habitats), with potential
breeding habitat limited to trees capable of hosting tree hollows in which they nest.

In consideration of the Queensland Environmental Offsets Policy Significant Residual Impact Guideline
(DEHP 2014) for protected wildlife habitat and the proposed scope of works, impacts to Major Mitchell’s

Cockatoo are unlikely to be significant (refer to Table 16).

Table 16: Significant Residual Impact Assessment for Major Mitchell’s Cockatoo

Criteria Response to Criteria

Lead to a long-term
decrease in the size of
a local population

No observations of the species were made in the study area, however, several
species records occur within the region, including a relatively recent record (2014)
within 25 km of the study area.

The proposed development will directly impact up to 64 ha of potential habitat. This
is a wide ranging and mobile species recorded across much of inland Australia.

Direct impacts of the proposed development are unlikely to inhibit breeding or
movement of the Major Mitchell’s Cockatoo and is unlikely to lead to a long-term
decrease in the size of a local population.

Reduce the extent of
occurrence of the
species

The species is wide ranging and mobile, recorded across much of inland Australia.
Direct impacts up to 64 ha of potential habitat is relatively small and is unlikely to
inhibit breeding or movement of the species, and therefore is unlikely to reduce the
EOO of the species.

Fragment an existing
population

Direct impacts up to 64 ha of potential habitat is likely to be predominantly linear in
nature (e.g. access tracks, pipeline right of ways) and minor areas of clearing for
well pads.

This species is highly mobile and wide ranging, therefore, the proposed
development is unlikely to fragment an existing population into two or more
populations.

Cause disruption to
ecologically significant
locations (breeding,
feeding, nesting,
migration or resting
sites) of a species.

The proposed development will directly impact up to 64 ha of potential habitat.
Potential foraging habitat within the study area is widespread, whilst potential
breeding habitat is limited to watercourses that are more likely to host taller trees
capable of forming hollow bearing trees in which individuals may nest. Appropriate
mitigation measures will be implemented to minimise potential disruptions to
individuals. Therefore, the proposed development is unlikely to ecological significant
locations given these measures and the varsity of similar habitat in the landscape.

Result in genetically
distinct populations
forming as a result of
habitat isolation

The proposed development will directly impact up to 64 ha of potential habitat.
Whilst the area of habitat will decrease within the study area, the extent is negligible
considering the wide ranging and mobile nature of the species. Impacts from habitat
fragmentation to the species would be minimal. Appropriate management practises
will be implemented during the proposed development to reduce the risk of habitat
degradation of surrounding areas. The proposed development is unlikely to impact
habitat to the extent that distinct populations would form as a result of habitat
isolation.

Result in invasive
species that are
harmful to a vulnerable
species becoming
established in the
vulnerable species’
habitat

Limited invasive weed species are known from the surrounding area. Appropriate
vehicle hygiene procedures will be implemented, to minimise the risk of introduction
or spread of weed species.

Pest species that are harmful to the species (e.g. feral cats and foxes) are already
known from the region and the proposed development is unlikely to increase the risk
of harm from pest species.
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Introduce disease that It is unlikely that the proposed development will facilitate the introduction or spread
may cause the species | of diseases specific to the species, or diseases that can significantly degrade habitat
to decline such as root rot (Phytophthora cinnamomi).

Interfere with the There is a Recovery Plan for this species. Considering the wide ranging and mobile

recovery of the species | nature of the species, and that the habitat impacted is negligible in regards to the
available habitat in the surrounding landscape, the proposed development is not
considered to substantially interfere with the recovery of the species.
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6.2.1.3 Painted Honeyeater (Grantiella picta) — potential impacts and significance assessment

The project will result in direct impacts of up to 64 ha of vegetation considered to be potential habitat for
Painted Honeyeater. Potential habitat present is limited to creek lines and nearby Acacia dominated
woodlands that may host mistletoe. The closest known record is approximately 25 km south-east (ALA,
2021) of the study area.

In consideration of the Queensland Environmental Offsets Policy Significant Residual Impact Guideline
(DEHP 2014) for protected wildlife habitat and the proposed scope of works, impacts to Major Mitchell’s

Cockatoo are unlikely to be significant (refer to Table 17).

Table 17: Significant Residual Impact Assessment for Painted Honeyeater

Criteria Response to Criteria

Lead to a long-term
decrease in the size of
a local population

The species is a mistletoe specialist and relies on this food source in the landscape.
It is a widespread, nomadic species responding to flowering mistletoe events, thus
its presence in the study area only being occasional. The species is often only
observed singly or in pairs or small flocks. Given the infrequency of mistletoe
observed in the study area, it is unlikely an important population of Painted
Honeyeater inhabits the study area. Further, given the relatively small impact area
(up to 64 ha) and the context of the species being widespread with records
concentrated around areas likely to contain mistletoe host trees (i.e. Coolabah within
the Cooper Creek floodplain), it is unlikely the proposed development will lead to a
long-term decrease in the size of a population at a local or regional level.

Reduce the extent of
occurrence of the
species

Given the above, it is unlikely an important population of Painted Honeyeater occurs
in the study area. Further, the EOOQ is estimated to be 2 800 000 km2 and the AOO
is estimated to be 1 000 km2 (Garnett et al., 2011), therefore, the relatively small
impacts of up to 64 ha is unlikely to reduce either of these.

Fragment an existing
population

An important population of Painted Honeyeater is unlikely to occur within the study
area given the sparsity of mistletoe observed on which the species relies. It is
therefore unlikely project impacts of up to 64 ha of potential species habitat would
fragment an existing population of this wide-ranging and mobile species.

Result in genetically
distinct populations
forming as a result of
habitat isolation

The species is mobile and wide ranging. Habitat throughout the study area is sparse
and limited to infrequent areas hosting mistletoe. Given the small impacts proposed,
and these mostly being of a linear nature, it is unlikely impacts would modify,
destroy, remove, isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline, nor would it result in a genetically distinct
population forming as result of habitat isolation.

Result in invasive
species that are
harmful to a vulnerable
species becoming
established in the
vulnerable species’
habitat

Limited invasive weed species are known from the surrounding area. Appropriate
vehicle hygiene procedures will be implemented, to minimise the risk of introduction
or spread of weed species.

Pest species that are harmful to the species (e.g. feral cats and foxes) are already
known from the region and the proposed development is unlikely to increase the risk
of harm from pest species.

Introduce disease that
may cause the species
to decline

It is unlikely that the proposed development will facilitate the introduction or spread
of diseases specific to the species, or diseases that can significantly degrade habitat
such as root rot (Phytophthora cinnamomi).

Interfere with the
recovery of the species

There is no Recovery Plan for this species. Considering the wide ranging and mobile
nature of the species and that the habitat impacted is negligible in regard to the
available habitat in the surrounding landscape, the proposed development is not
considered to substantially interfere with the recovery of the species.

Cause disruption to
ecologically significant
locations (breeding,
feeding, nesting,

The species is mobile and wide ranging. Habitat throughout the study area is sparse
and limited to infrequent areas hosting mistletoe. Given the small impacts proposed,
and these mostly being of a linear nature, it is unlikely impacts would modify,
destroy, remove, isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline, nor would it result in a genetically distinct
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migration or resting population forming as result of habitat isolation. The species is a mistletoe specialist

sites) of a species. and almost entirely relies on this food source for survival. Given the scarcity of
mistletoe observed in the study area, it is unlikely that habitat critical to the survival
of the species occurs in the study area. Therefore, it is unlikely that the project would
adversely affect habitat critical to the survival of the species given its absence of this
form of habitat in the study area.
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6.2.1.4  Indigofera oxyrachis — potential impacts and impact assessment

The proposed development will result in direct impacts up to 64 ha of vegetation considered to be
potential habitat for the plant. Closest known records of I. oxyrachis are 50 to 60 km to the north east of
the study area, however, occur in similar environments to those within the study area. Queensland
herbarium identifies specimens being recorded on stony rises on cracking clay soils and in open areas
amongst low gidgee woodland, with Senna artemisioides and Senna phyllodinea present. It has also
been recorded on open scalded creek flats at the base of escarpments, in open mixed woodland on light
clay and sandy creek lines throughout stony patches. These types of habitats are widespread in the
region, but the occurrence of /. oxyrachis is not.

In consideration of the Queensland Environmental Offsets Policy Significant Residual Impact Guideline
(DEHP 2014) for protected wildlife habitat and the proposed scope of works, impacts to /. oxyrachis are
unlikely to be significant (refer to Table 18).

Table 18: Significant Residual Impact Assessment for Indigofera oxyrachis

Criteria Response to Criteria

Lead to a long-term
decrease in the size of a
local population

No populations of the species were observed and impacts of potential habitat
should the species occur in the study area would be minor. Given this, it is
unlikely the project would lead to a long-term decrease in the size of a local
population.

Reduce the extent of
occurrence of the species

Known populations of the species extend from Idalia National Park to Cooper
Creek. These areas are east of the study area, though potential habitat and
potential occurrence of the species extends west within the surrounding the
study area. Given no populations were observed, and the species known EOO
and potential EOO exists surrounding the region, it is unlikely small impacts of
potential species habitat would impact the species EOO. Mitigation measures
should be implemented in which if the species is detected, avoidance
measures should occur, where possible.

Fragment an existing
population

No existing populations are known to occur within the study area, rather
potential occurrence of the species due to presence of species habitat.
Mitigation measures should be implemented in which if the species is detected,
avoidance measures should occur, where possible. As such, it is unlikely the
project would fragment an existing population.

Result in genetically distinct
populations forming as a
result of habitat isolation

Species habitat is known to occur east of Cooper Creek, with potential species
habitat occurring west and extending into the study area. No populations were
observed. Mitigation measures should be implemented in which if the species
is detected, avoidance measures should occur, where possible. As such, it is
unlikely the project would result in genetically distinct populations forming as
result of habitat isolation.

Result in invasive species
that are harmful to a
vulnerable species becoming
established in the vulnerable
species’ habitat

Limited invasive weed species are known from the surrounding area.
Appropriate vehicle hygiene procedures will be implemented to minimise the
risk of introduction or spread of weed species. It is unlikely the proposed
development would increase the risk of harm from invasive species.

Introduce disease that may
cause the species to decline

It is unlikely that the proposed development will facilitate the introduction or
spread of diseases specific to the species, or diseases that can significantly
degrade habitat such as root rot (Phytophthora cinnamomi).

Interfere with the recovery of
the species

There is a Recovery Plan for this species. No populations of the species were
observed and impacts of potential habitat should the species occur in the study
area would be minor. Mitigation measures should be implemented in which if
the species is detected, avoidance measures should occur, where possible. As
such, it is unlikely the project would interfere with the recovery of the species.

Cause disruption to
ecologically significant

Indigofera reproduces through pollination of flowers. Mitigation measures
should be implemented in which if the species is detected, avoidance
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locations (breeding, feeding, | measures should occur, where possible. It is unlikely that project impacts
nesting, migration or resting would cause a disruption to the ecologically significant locations, should they
sites) of a species. be identified. Pollination mechanisms within the region would still be occurring.
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7.0 Appendices
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