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COUNCILLOR REPORT

Meeting: General 26 September 2018 Date: 5 September 2018
Item Number: L.1 File Number: D18/70711
SUBJECT HEADING: Blue Lagoon Road

Classification: Open Access

Author & Councillor’s Title: Cr Tyson Golder

Executive Summary:
Replacement of gravel surface on Blue Lagoon Road to reinstate as before rock
crushing.

Councillor’'s Recommendation:
That Council replace gravel surface to allow former condition, as before the
roadworks were done to Blue Lagoon Road.

Background:
Verbal request from Mr Allen to Mayor Golder.

Consultation:
Resident - Mr Allen of Injune

Policy Implications
Nil

Financial Resource Implications:
From Roads Maintenance budget.

Supporting Documentation:
Nil
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OFFICER REPORT

Meeting: General 26 September 2018 Date: 26 September 2018
Item Number: L.2 File Number: D18/76480
SUBJECT HEADING: Capital Works Program 2018/19

Classification: Open Access

Officer’s Title: Manager — Program & Contract Management

Executive Summary:

The 2018/19 Budget includes a number of Capital Works Projects to be delivered
across the Maranoa Region. At the last meeting it was resolved that the report be
represented as follows:

Resolution No. GM/09.2018/45
That:

1. Council receive and note the 2018/19 Capital Works Program —
Scheduling Overview [Version 1].

2. Theitem be re-tabled at the next General Meeting to provide additional
time for Councillors to provide feedback.

Officer’s Recommendation:
That Council endorse the program as the baseline schedule for 2018/19.

Body of Report:

At the Special Budget Meeting on 26 July 2018 Council handed down the Budget for
the 2018/19 financial year. This report presents a summary of the 2018-19 Capital
Works Projects and the planned delivery schedule for these works.

The 2018-19 Capital Works Program — Scheduling Overview [Version 1] is attached
as supporting documentation to this report.

A number of key points to note:

o Each project on the program is linked to the Corporate Plan by function (i.e.
water, sewerage, facilities etc).

o Each project is reported based on the “local area” in which the project is being
delivered. For projects that aim to provide an overall regional benefit, the local
area is noted as “Regional”.

o The timeframes reported are based on physical delivery (i.e. when the
residents will see the project happening).
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o The planned delivery timeframes will be used a baseline reporting for the
quarterly reports throughout the 2018/19 financial report.

The scope of the report includes only the new 2018/19 projects. The 2017/18 carry
over projects will be added and reported in the Quarter 1 Capital Program Report (i.e.
Traffic Light Report).

Consultation (internal/external):

Chief Executive Officer

Deputy CEO / Director, Development, Facilities & Environmental Services
Director — Infrastructure

Manager - Water Sewerage & Gas

Manager - Construction

Manager - Manager, Economic & Community Development
Manager - Airports (Roma, Injune, Surat, Mitchell)

Manager - Saleyards

Manager - Facilities (Land, Buildings & Structures)

Manager - Environment, Health, Waste & Rural Land Services
Manager - ICT Solutions

Manager - Procurement & Commercial Services

Operations Manager - Plant, Fleet & Workshops

Risk Assessment (Legal, Financial, Political etc.):

A number of constraints, considerations and programming risks have been detailed
under the programmer’s notes section of the 2018-19 Capital Works Program —
Scheduling Overview.

The program outlines a plan for the delivery of Capital Works throughout the 2018/19
year. There are a number of events that can occur throughout the year that may
impact on the actual delivery of the projects listed on the program.

This could include events such as wet weather, additional projects that may be added
to the program throughout the year, change in delivery priorities etc.

Policy Implications:
Nil

Financial Resource Implications:

Nil. The 2018-19 Capital Works Program — Scheduling Overview [Version 1]
presents budget figures as per those adopted at the Special Budget Meeting on 26
July 2018.

Link to Corporate Plan:

Corporate Plan 2018-2023

Strategic Priority 5: Managing our operations well

5.4 Keep our community informed of Council’s decisions, services and projects
5.4.2 Progressively tailoring our communications to the needs, interests and
preferences of our communities and stakeholders.

-4 -
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Supporting Documentation:
1§  2018-19 Capital Works Program - Scheduling Overview
V1 - Attachment 1

Report authorised by:
Director - Development, Facilities & Environmental Services

D18/72204




Attachment 1 2018-19 Capital Works Program - Scheduling Overview V1 - Attachment 1
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OFFICER REPORT

Meeting: General 26 September 2018 Date: 24 September 2018
Item Number: L.3 File Number: D18/76002
SUBJECT HEADING: Response to Petroleum and Gas Lease

Application Number APP0021716 - Armour
Energy (Surat Basin) Pty Ltd

Classification: Open Access
Officer’s Title: Manager — Program & Contract Management

Executive Summary:

Armour Energy (Surat Basin) Pty Ltd has submitted an application to the
Department of Environment and Science to amend Environmental Authority
EPPG00342913. Maranoa Regional Council has been referenced in the application
without prior advice of the inclusion or consultation.

The report recommends that Council make submission to the Department of
Environment and Science regarding the application APP0021716 specifically in
relation to the current wording in the application about the sourcing of water.

Officer’'s Recommendation:
That Council:

1. Note that the matter was raised with Armour Energy on Friday 21 September
2018 seeking further information.

2. Note the verbal advice received by the Chief Executive Officer on 25
September 2018 that the public notice period is being extended by 20
business days (previously closing at 4.30pm on 3 October 2018).

3. Request a briefing for Council from Armour Energy no later than a week prior
to the close of the public notice period.

4. Authorise the Chief Executive Officer (or delegate) to make a submission to
the Department of Environment and Science regarding the application
APP0021716 formally raising:

e Lack of consultation with Maranoa Regional Council;

e Concerns if there was or is any intention to source water from the town of
Surat, noting that Council and the community is already needing to
actively manage its water consumption within the allocation permitted by
the State Government;

e Any other issues that may emanate from the briefing to Councillors.
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Body of Report:

Background
= Armour Energy (Surat Basin) Pty Ltd is authorised to conduct petroleum
activities within Petroleum Lease (PL) 71 in accordance with Environmental
Authority (EA) EPPG00342913.

= Armour Energy has submitted an application to the Department of
Environment and Science to amend Environmental Authority EPPG00342913.

= The amendment seeks to include hydraulic fracture simulation (HFS) activities
at twenty one (21) new well locations, within the tenure boundary of PL71.

Petroleum Lease 71

= PL71is located in the local government area of Maranoa Regional Council. It
is located approximately 30 kilometres south east of Surat.

»= Alocality map of PL71 is included as supporting documentation to this report.

Amendment Application

= Under the Amendment Application APP0021716, Maranoa Regional Council
has been cited as being the intended supplier of the water for the HFS
activities. Page 48 of the application notes:

“In terms of aquifer drawdown, Armour Energy intends to source water from
the Maranoa Regional Council for its HFS activities, so will not be extracting
water from an aquifer.”

= Section 3.1.2.2 of the application contemplates the amount of water that would
be required for the HFS activities. Page 18 of the application notes:

“Each well will be perforated at depth (i.e. within the section of casing located
in the reservoir) so that the stimulation fluid can be pumped into that target
formations.

Approximately 2 - 3 megalitres of pre-mixed stimulation fluid (comprising of
approximately 96% water, 3.5% or more of ceramic proppant and 0.5% or less
of trace additives) will then be pumped from the surface down into the well
casing under high pressure (around 6,000-7,000psi) to create controlled
fractures in the target formations.”

Based on an assumption that 2.5ML was required for each well, this equates

to 52.5ML of water. For context, the total annual water allocation for Surat is
350ML.

Summary of Water Management in Surat
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» Refer Risk Assessment and Policy Implications sections of this report.

Public Notice and Submissions

» The proposed amendment to the EA is considered a “major amendment” and
therefore triggers the requirement for the application to be open for public
notice.

= Public notice provides an opportunity to make submissions on environmental
authority applications. These submissions will be taken into consideration
during assessment by the Department of Environment and Science.

= Submissions pertaining to application APP0021716 were to be submitted on or
before 4.30pm on 3 October 2018.

» Verbal advice has been received that the public notice period is being
extended by 20 business days.

Consultation (internal/external):
No consultation has occurred with Maranoa Regional Council prior to the statement
about water appearing in the application.

The matter has been raised with the CEO of Armour Energy (Friday 21 September
2018). An officer made contact with Council yesterday (25 September 2018), in part
advising that the public notice period is being extended.

This will also allow time for Council to provide a submission. .

Risk Assessment (Legal, Financial, Political etc.):

* Managing the Water Allocation — The water allocation for the town of Surat
was exceeded in 2017/18. Sale of large quantities of water to any third party
at Surat is likely to introduce additional risks to Council around exceeding this
allocation.

Policy Implications:

= Council currently have in place water conservation measures for the town of
Surat. Whilst these measures do not specifically mandate a restriction on the
sale of water to a third party, one of the main objectives is to manage water
consumption for the town with respect to our current water allocation limits.

» The sale of the assumed quantities of water would be seen as a conflict to the
intent of the current measures in place.

-10 -
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Financial Resource Implications:

=  Whilst the sale of potable water to third parties provides Council with an
additional revenue stream, the past water usage in Surat has demonstrated
that Council has little capacity within the allocation to supply large quantities of
water for third party operations.

» There is a financial/revenue opportunity to supply water from other areas
within the Maranoa Regional Council (i.e. Roma), however the location is likely
to render these alternatives as cost prohibitive.

Link to Corporate Plan:

Corporate Plan 2018-2023

Strategic Priority 1. Getting the basics right

1.1 Supply water to our towns

1.1.6 Keep Council and the Surat community updated about water usage levels to
ensure adherence to the State Government’s annual allocation for water extraction
from the Balonne River (Surat).

Supporting Documentation:

10  PL 71 Locality Map - Armour Energy D18/75938

23 Armour Energy Environmental Authority D18/75949
(EPPG00342913) Amendment Application

Report authorised by:
Director - Development, Facilities & Environmental Services
Chief Executive Officer

-11 -
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Disclaimer

This document has been prepared for the sole use of the authorised recipient and this document may not
be used, copied or reproduced in whole or part for any purpose other than that for which it was supplied
by Umwelt (Australia) Pty Ltd (Umwelt). No other party should rely on this document without the prior
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this document. Umwelt assumes no liability to a third party for any inaccuracies in or omissions to that
information. Where this document indicates that information has been provided by third parties, Umwelt
has made no independent verification of this information except as expressly stated.

©Umwelt (Australia) Pty Ltd
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Abbreviations
The following abbreviations are used throughout this Supporting Information Report.
Abbreviation ‘ Description
AHD Australian Height Datum
APLNG Australian Pacific LNG
Armour Energy Armour Energy (Surat Basin) Pty Limited ACN 607504905
ARI Area of regional interest
AS Australian Standard
Bureau of Meteorology
Cumulative management area
Coal Seam Gas
A-weighted decibel
Department of Environment and Science
Department of Natural Resources and Mines
EA Environmental Authority EPPG00342913
EHP Department of Environment and Heritage Protection
EP Act Environmental Protection Act 1994 (Qld)
EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)
EPP Air Environmental Protection (Air) Policy 2008 {Qld)
EPP Noise Environmental Protection (Noise) Policy 2008 (Qld)
EPP Water Environmental Protection (Water) Policy 2009 (Qld)
ERA Environmentally Relevant Activities
ESA Environmentally Sensitive Areas
GAB Great Artesian Basin
HFS Hydraulic fracture simulation
IECA International Erosion Control Association
Km Kilometre
m Metre
NA Not Applicable
Office of Groundwater Impact Assessment
Petroleum Lease
Regional Interests Development Approval
Underground water impact report
Environmental Autherity (EPPG00342913) Amendment Application Abbreviations
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1.0 Introduction

1.1 Overview

Armour Energy (Surat Basin) Pty Limited ACN 607504905 (Armour Energy), a wholly-owned subsidiary of
Armour Energy Limited ACN 141 198 414 (Armour), is authorised to conduct petroleum activities within
Petroleum Lease (PL) 71, located in the Surat Basin (refer to Figure 1.1), in accordance with Environmental
Authority (EA) EPPG00342913.

This Supporting Information Report has been prepared to accompany an amendment application under
section 224 of the Environment Protection Act 1994 (EP Act) to the Department of Environment and
Science (DES).

This EA amendment application seeks to authorise hydraulic fracture simulation (HFS) activities and the

inclusion of twenty one (21) new well locations, within the tenure boundary of PL71. The location of these
proposed wells are shown in Figures 1.2 to 1.8.

1.2 Assessment Level Decision

Section 223 of the EP Act defines a “major amendment” for an EA as an amendment that is not a “minor
amendment.”

A “minor amendment” is an amendment that involves either a condition conversion or an amendment that
meets the minor amendment threshold.

The proposed amendment does not involve a condition conversion and does not satisfy the minor
amendment threshold and is therefore a major amendment.

1.3 Associated Document References

In support of this amendment application, associated documents include:

* Armour Energy (Surat Basin) Pty Ltd “Surat Operations Environmental Management Plan”
e Armour Energy (Surat Basin) Pty Ltd “Site Emergency Response Plan - Surat Basin”

s Armour Energy (Surat Basin) Pty Ltd “Well Integrity Management Plan”

e Armour Energy (Surat Basin) Pty Ltd “Unexpected Aboriginal Cultural Heritage Find”

e Armour Energy (Surat Basin) Pty Ltd “Erosion and Sediment Control Plan”

Environmental Authority (EPPGO0342913) Amendment Application Introduction
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Section 226, 227 and 227AA of the EP Act, sets out the requirements for making an application to amend an
Environmental Authority. Table 2.1 lists these requirements, with reference to where they have been

addressed within this report.

Table 2.1 Mandatory Application Requirements

Application requirement

5.226(1)(a) be made to the administering authority
5.226(1){b) be made in the approved form
5.226(1)(c) be accompanied by the fee prescribed under a regulation

5.226(1)(d) describe the proposed amendment

5.226(1)(e) describe the land that will be affected by the proposed
amendment

5.226(1)(f) describe any development permits in effect under the
Sustainable Planning Act 2009 for the carrying out of the relevant
activity for the authority;

5.226(1)(g) state whether each relevant activity will, if the
amendment is made, comply with any eligibility criteria for the
activity;

5.226(1)(h)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;

5.226(1)(i) state whether the application seeks to change a condition
identified in the authority as a standard condition;

5.226(1)(j) 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;

5.226(1)(k) Include an assessment of the likely impact of the
proposed amendment on the environmental values, including:

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

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

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

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

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

Environmental Authority (EPPGO0342913) Amendment Application
7033_R01_SIR_V1
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Where addressed in application
I ELE]

Refer to attached application form

Refer to attached application form

Refer to fee accompanying application

Refer to Sections 3.0 of this Supporting
Information Report

Refer to Section 5.2 of this Supporting
Information Report

N/A

N/A

N/A

N/A

N/A

Sections 5.1.2,5.2.2,5.3.2,5.4.2,5.5.2,
5.6.2,5.7.2,5.8.3and 5.9.4

Sections 5.1.3,5.2.3, 5.3.3, 5.4.3, 5.5.3,
5.6.4,5.7.3,5.8.4 and 5.9.5

Sections 5.1.4, 5.2.4, 5.3.4, 5.4.4, 5.5.4,
5.6.4,5.7.4, 5.8.5 and 5.9.6

Sections 5.1.5, 5.2.5, 5.3.5, 5.4.5, 5.5.5,
5.6.5,5.7.5, 5.8.6 and 5.9.7

Section 6.0

Application Requirements

10
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Application requirement

5.226(1)(l} Include a description of the proposed measures for
minimising and managing waste generated by any amendments to
the relevant activity;

5.226(1)(m) Include details of any site management plan or
environmental protection order that relates to the land the subject
of the application;

5.226(1)(n) Include any other document relating to the application
prescribed under a regulation;

5.226(2)(a),(b) Subsection (1){k) does not apply for an application
if—

s the process under chapter 3 for an EIS for the proposed
amendment has been completed; and
an assessment of the environmental risk of the proposed
amendment would be the same as the assessment in the EIS.

5.226(3) Also, subsection (1)(d) to (f) and (i) to (n) does not apply to
an application for a condition conversion.

5.227(1){a),(b),(c) This section applies for an amendment

application if—

« the application relates to an environmental authority for a CSG
activity; and
the proposed amendment would result in changes to the
management of CSG water; and

e the CS5G activity is an ineligible ERA.

5.227(2)(a),(b) The application must also—

& state the matters mentioned in section 126(1); and
 comply with section 126(2).

5.227AA (1)(a),{b) Requirements for amendment applications under
water rights

(1) This section applies for an amendment application if—

the application relates to a site-specific environmental authority
for—

* aresource project that includes a resource tenure that is a
mineral development licence, mining lease or petroleum lease;
or
a resource activity for which the relevant tenure is a mineral
development licence, mining lease or petroleum lease; and

the proposed amendment involves changes to the exercise of
underground water rights.

s.277AA (2) The application must also state the matters mentioned
in section 126A(2).

5.126(A)(2)(a) any proposed exercise of underground water rights
during the period in which resource activities will be carried out
under the relevant tenure

M,

V1
umwelt

Where addressed in application
material

Section 5.7.5

N/A

N/A — no other documents have been
prescribed

NA - An Environmental Impact
Statement (EIS) has not been
undertaken. Therefore section (1)(k)
applies.

NA - A condition conversion is not
sought as part of the application. This
section does not apply

NA — this amendment application does
not relate to an EA for a CSG activity

Applicable

Not applicable - see above

Refer section 5.7.3.2. Armour estimates
that it will produce approximately 320L
of water per day from the wells

Environmental Authority (EPPGO0342913) Amendment Application Application Requirements
7033_R01_SIR_V1 11
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Application requirement

126(A)(2)(b) the areas in which underground water rights are

« proposed to be exercised

126(A)(2)(c)(i) a description of the aquifer

126(A)(2)(c)(ii) an analysis of the movement of underground water
to and from the aquifer, including how the aquifer interacts with
other aquifers and surface water

126(A)(2)(c){iii) a description of the area of the aquifer where the
water level is predicted to decline because of the exercise of
underground water rights

126(A)(2)(c)(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

126(A)(2)(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

126({A}(2)(e) 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

126(A)(2)(f) strategies for avoiding, mitigating or managing the
predicted impacts on the environmental values stated for
paragraph (d) or the impacts on the quality of groundwater
mentioned in paragraph (e).

M,

V1
umwelt

Where addressed in application
material

The target gas formations are the
Rewan, Bandana, Tinowon Sands
{Bowen Basin, Late Permian) and Cattle
Creek Formations.

Not applicable — the target formations
are not designated as aquifers under
UWIR

Not applicable — see above

Not applicable — see above

Based on a 10 year production cycle for
each well it is estimated that
approximately 1.2ML of water will
extracted in total from the wells as a
result of this EA amendment

Refer section 5.8

Refer section 5.8

Refer section 5.8

Environmental Authority (EPPGO0342913) Amendment Application Application Requirements
7033_R01_SIR_V1 12
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3.0 Need for Amendment

The current EA provides Armour Energy with broad authority to undertake a range of environmentally
relevant activities, specifically:

s Schedule 2A -3 - a petroleum activity that is likely to have a significant impact on a category A or B
environmentally sensitive area

e Schedule 2A — 8 - a petroleum activity or GHG storage activity, other than an activity mentioned in
items 1 to 7, that includes 1 or more activities mentioned in schedule 2 for which an aggregate
environmental score is stated, namely:

o ERA 10 Gas producing —manufacturing, processing or reforming 200 t or more of hydrocarbon gas
in a year.

o ERA 15 Fuel burning - using fuel burning equipment that is capable of burning at least 500kg of fuel
in an hour

The EA does not currently authorise any additional production wells or HFS activities. Consequently,
Armour Energy is seeking an amendment of its EA to authorise additional wells and the HFS of wells
within PL71.

3.1.1 Scope

Armour Energy is seeking an amendment to its current EA to authorise both, HFS activities and the
inclusion of 21 new well locations within PL71. The scope of this application is for DES to consider these
proposed amendments, as outlined in Table 3.1.

In relation to the 21 wells, Armour has reviewed the existing conditions of the EA and determined that the
only condition that requires amending to authorise the wells is their inclusion into Schedule A, Table 1 —
Authorised Petroleum Activities. Armour is able to comply with the remaining conditions of the EA.

Additionally, whilst the current HFS program consists of 21 additional wells, Armour Energy is proposing
that the HFS conditions be applicable to all wells within PL71 as the conditions are predominately outcome
focussed and apply equally to any well that requires HFS within PL71.

With reference to the proposed conditions to be added, Armour Energy seeks the incorporation of HFS
conditions which are consistent with the recently approved EA for PL511 (EA EPPG00694213). These
conditions are consistent with the HFS conditions identified in the:

e EHP’s ‘Eligibility criteria and standard conditions for Petroleum exploration activities — version 2’
(2015); and

s EHP’s ‘Streamlined Model Conditions for Petroleum Activities’ (2016).

Environmental Authority (EPPGO0342913) Amendment Application Meed for Amendment
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Table 3.1 Proposed EA Amendment(s)

Proposed Condition Proposed Amendment
{with referenced Streamlined
Model Condition (SMC))
Schedule A, Existing condition:
Condition (A1) In the carrying out of the petroleum activity(ies), the holder of this environmental

authority must not exceed the number and maximum size for each of the specified
petroleum activities listed in Schedule A —Table 1 for each petroleum tenure.

Schedule A, Table 1 — Authorised Petroleum Activities

TenureHo. | Petroleum Activity w No;u:imlas :wherj::ncame]
Sesmic (km) 596.44 None N/ A
Total Wells 19 None N/A
R - Exploration Wells (indicative) 7 None N/A
- Appraisal Wells (indicative) None None N/A
- Development Wells (indicative) 12 None N/ A
Compressor Station(s) 1 None <500 kg/hr

Proposed condition:

In the carrying out of the petroleum activity(ies), the holder of this environmental
authority must not exceed the number and maximum size for each of the specified
petroleum activities listed in Schedule A —Table 1 for each petroleum tenure.

Schedule A, Table 1 — Authorised Petroleum Activities

‘ Tenure No. ‘ Petroleum Activity ":‘m?uq;s Nim lwheresaI::llcahle]
| | Sesmic (km) 596.44 None N/A

| | Total Wells 19 22 N/

| | - Exploration Wells (indicative) 7 None N,/ A

| PL7L | - Appraisal Wells (indicative) None None N/A

| | - Dewvelopment Wells (indicative) 12 22 /A

| | Compressor Station(s) 1 None <500 kg/hr

K2 (SMC - General 12) Existing condition:

Subject to Condition (K1), the holder of this environmental authority must report
spills of contaminants of the following volumes or kind: {a) releases of any volume of
contaminants to water; and (b) releases of greater than 200E of hydrocarbans; and (c)
releases of any volumes of contaminants where potential serious or material
environmental harm has occurred or may occur.

Proposed condition:

In addition to the requirements under Chapter 7, Part 1, Division 2 of the
Environmental Protection Act 1994, the administering authority must be notified
through the Pollution Hotline and in writing, as soon as possible, but within

48 hours of becoming aware of any of the following events:

(a) any unauthorised significant disturbance to land

{b) potential or actual loss of structural or hydraulic integrity of a dam

(c) when the level of the contents of any regulated dam reaches the mandatory
reporting level

(d) when aregulated dam will not have available storage to meet the design storage
allowance on 1 November of any year

(e) potential or actual loss of well integrity

(f) when the seepage trigger action response procedure required under condition
(Water 14(g)) is or should be implemented

(g) unauthorised releases of any volume of prescribed contaminants to waters

Environmental Authority (EPPGO0342913) Amendment Application Need for Amendment
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Proposed Condition Proposed Amendment

(with referenced Streamlined
Model Condition {SMC))

(h) unauthorised releases of volumes of contaminants, in any mixture, to land
greater than:
i. 200 L of hydrocarbons; or
il 200 L of stimulation additives; or
iii. 500 L of stimulation fluids; or
iv. 1 000 L of brine; or
V. 5 000 L of untreated coal seam gas water; or
vi. 5000 L of raw sewage; or
vii. 10 000 L of treated sewage effluent.
(i) the use of restricted stimulation fluids

(j) groundwater monitoring results from a landholder’s active groundwater bore
monitored under the stimulation impact monitoring program which is a 10% or
greater increase from a previous baseline value for that bore and which renders
the water unfit for its intended use

(k) (k) monitoring results where two out of any 5 consecutive samples do not comply
with the relevant limits in the environmental authority.

G5 (SMC - Waste 7; Existing condition:

and SC PESCC 29) NA

Proposed condition:

Produced water and stimulation flow-back water may be re-used in:
a) Drilling and well hole activities; and

b) Stimulation activities

Drilling Activities Existing condition:
L1 (SMC - Well NA
activities 2) Proposed condition:

Drilling activities must not result in the connection of the target gas producing
formation and another aquifer

L2 (SMC - Well Existing condition:

activities 3) NA

Proposed condition:

Practices and procedures must be in place to detect, as soon as practicable, any
fractures that have or may result in the connection of a target formation and another
aquifer as a result of drilling activities.

L3 (SC - PESCC 36) Existing condition:

MNA

Proposed condition:

Prior to undertaking well stimulation activities, written stimulation management
procedures must be developed.

Explanatory note: The stimulation management procedures may incorporate other
documents by reference

L4 (SMC - Well Existing condition:
activities 5) NA

Proposed condition:

Polycyclic aromatic hydrocarbons or products that contain polycyclic aromatic
hydrocarbons must not be used in stimulation fluids in concentrations above the
reporting limit.

Environmental Authority (EPPGO0342913) Amendment Application Need for Amendment
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Proposed Condition Proposed Amendment

(with referenced Streamlined
Model Condition {SMC))

L5 (SC - PESCC 37) Existing condition:

NA

Proposed condition:

Stimulation activities must not result in:

{a) negative impacts to groundwater quality beyond the stimulation impact zone; or

(b) negative impacts to water quality in landholder’s active groundwater bore(s)
which tap into the target formation; or

{c) interconnectivity between the target formation and another aquifer.

L6 (SMC - Well Existing condition:
activities 8) NA
Proposed condition:

The internal and external mechanical integrity of the well system prior to and during
stimulation must be ensured such that there is:

(a) no significant leakage in the casing, tubing, or packer; and

(b) there is no significant fluid movement into another aquifer through vertical
channels adjacent to the well bore hole.

L7 (SMC - Well Existing condition:
activities 9) NA

Proposed condition:

Practices and procedures must be in place to detect, as soon as practicable, any
fractures that cause the connection of a target gas producing formation and another
aquifer.

L8 (SMC - Well Prior to undertaking any stimulation activity, a baseline bore assessment must be

activities 12) undertaken of the water quality of:

(a) all landholder’s active groundwater bores (subject to access being permitted by
the landholder) that are spatially located within a 2 kilometre (km) horizontal
radius from the location of the stimulation initiation point within the target gas
producing formation; and

(b} alllandholders’ active groundwater bores {subject to access being permitted by
the landholder) in any aquifer that is within 200 metres (m) above or below the
target gas producing formation and is spatially located with a 2 km radius from
the location of the stimulation initiation point;

L9 (SMC - General 16) Existing condition:
MNA

Proposed condition:

Stimulation activities cannot commence until the development of written

contingency procedures for emergency environmental incidents which include, but

are not necessarily limited to:

(a) a clear definition of what constitutes an environmental emergency incident or
near miss for the petroleum activity.

(b) consideration of the risks caused by the petroleum activity including the impact
of flooding and other natural events on the petroleum activity.

(c) response procedures to be implemented to prevent or minimise the risks of
environmental harm occurring.

(d) the practices and procedures to be employed to restore the environment or
mitigate any environmental harm caused.

Environmental Authority (EPPGO0342913) Amendment Application Need for Amendment
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Proposed Condition Proposed Amendment

(with referenced Streamlined
Model Condition {SMC))

(e) procedures to investigate causes and impacts including impact monitoring
programs for releases to waters and/or land.

(f) training of staff to enable them to effectively respond.

(g) procedures to notify the administering authority, local government and any
potentially impacted landholder.

Definitions “Dam” means a land-based structure or a void that contains, diverts or controls
flowable substances, and includes any substances that are thereby contained,
diverted or controlled by that land-based structure or void and associated works.

“Design storage allowance” means an available volume, estimated in accordance
with the Manual for Assessing Consequence Categories and Hydraulic Performance of
Structures (EM635), published by the administering authority, as amended from time
to time, that must be provided in a dam to an annual exceedance probability specified
in that Manual.

“Hydraulic integrity” refers to the capacity of a dam to contain or safely pass flowable
substances based on its design.

“Landholder’s active groundwater bore” means bores that are able to continue to
provide a reasonable yield of water in terms of quantity for the bores authorised
purpose or use. This term does not include monitoring bores owned by the
administering authority of the Water Act 2000.

“Prescribed contaminants” has the meaning in section 440ZD of the Environmental
Protection Act 1994

“Produced water” as the meaning in Section 15A of the Petroleum and Gas
(Production and Safety) Act 2004 and means CSG water or associated water for a
petroleum tenure.

“Regulated dam” means any dam in the significant or high consequence category as
assessed using the Manual for Assessing Consequence Categories and Hydraulic
Performance of Structures (EM635), published by the administering authority, as
amended from time to time.

“Reporting limit” means the lowest concentration that can be reliably measured
within specified limits of precision and accuracy during routine laboratory operating
conditions. For many analytes, the reporting limit is selected as the lowest non-zero
standard in the calibration curve. Results that fall below the reporting limit will be
reported as “less than” the value of the reporting limit. The reporting limit is also
referred to as the practical quantitation limit or the limit of quantitation. For
polycyclic aromatic hydrocarbons, the reporting limit must be based on super-ultra
trace methods and, depending on the specific polycyclic aromatic hydrocarbon, will
range between 0.005 ug/L-0.02 ug/L.

“Well integrity” the ability of a well to contain the substances flowing through it.

MNote: Armour Energy requests that Schedule L of the current EA be amended to read as Schedule M and Schedule L be replaced to
include Stimulation conditions.

Environmental Authority (EPPGO0342913) Amendment Application Need for Amendment
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3.1.2  Description of Proposed Activities
3.1.2.1 Wells

Before the drill rig is mobilised to site, the drill site or ‘well lease' and access tracks are prepared. This
includes three main steps. Firstly, any vegetation is cleared within the well lease and for access tracks.
Where larger vegetation is felled, a self-propelled mulcher may be used and the mulch stored at the edge
of the lease for later rehabilitation use. Recoverable hollow timber, larger rocks and other features will be
stored for later microhabitat rehabilitation.

Next, top soil is removed using earthmoving equipment. This is stockpiled to one side of the lease and/or
access track for later rehabilitation use. Finally, earthmoving equipment moves in to cut and fill the lease
site where necessary.

When the site is prepared, a drill rig arrives to install a large diameter conductor pipe. The drill rig sets up
over the conductor pipe. The drill rig is usually made up of:

e adiesel motor that drives the rigs operation;

e aderrick, which is basically a vertical tower used to manage the long pieces of drill pipe for the drilling
process;

e amud pump which pumps drilling mud through the drill pipe and brings the cuttings to the surface.
There the mud is circulated into tanks or ground sumps, where the drill cuttings settle out and the mud
is re-used;

s aniron roughneck, which tightens the pieces of drill stem together as the hole is drilled deeper; and
e agenerator to maintain power to equipment and associated ancillary site buildings.

The drill rig first drills the surface section of the hole which takes approximately one day. A casing is then
cemented in place by pumping cement into the wellbore and circulating back through the casing/well ring.
This cement isolates any shallow surface aquifers and prevents cross contamination.

The second stage is to drill the production section of the hole, which is cased with perforated casing across
the target formations to allow gas to flow into the well. Above the target formations the casing is cemented
back to surface to prevent any contamination. The drilling rig is then packed up and moved to the next well.

Following the drilling program, a completions rig is mobilised to site, assembled and the rig then drills
through the cement barriers left by the drilling and installs the equipment required to operate the gas well.
During the life of a well, a similar rig may need to be mobilised to the well lease to work-over the well to
replace the down-hole pump or remediate a down-hole problem.

3.1.2.2  Hydraulic fracture simulation (HFS)

HFS will be undertaken in the Rewan, Bandana, Tinowon Sands (Bowen Basin, Late Permian) and Cattle
Creek Formations at depths of more than 1,800 m. Each well will be perforated at depth (i.e. within the
section of casing located in the reservoir) so that the stimulation fluid can be pumped into that target
formations.

Approximately 2 - 3 megalitres of pre-mixed stimulation fluid (comprising of approximately 96% water,
3.5% or more of ceramic proppant and 0.5% or less of trace additives) will then be pumped from the
surface down into the well casing under high pressure (around 6,000-7,000psi) to create controlled
fractures in the target formations.

Environmental Authority (EPPGO0342913) Amendment Application Meed for Amendment
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Downhole pressure and fluid viscosity will be closely monitored throughout the HFS process so as to be
able to respond to unexpected pressure changes that could adversely affect well integrity.

The stimulation fluid will then be pumped back to the surface (flowback) with an expected 60% of the
stimulation fluid returning to the surface. Note that PL71 is a “wet-gas” field (methane, plus various liquid
hydrocarbon components) and so there is a much lower volume of flowback expected to return to the
surface when compared to a conventional oil or coal seam gas well.

Well stabilisation dosing may be undertaken to preserve the HFS job between well completion and well
production.

Flowback fluid will be collected and temporarily stored in modular, pre-fabricated tanks supplied by service
and equipment supplier, Kinetic. Flowback fluid will be reused wherever possible and later disposed of
offsite at a facility which can lawfully accept the fluid. A HFS operation takes up to a week for each well.
Prior to the HFS operation, the well pad and temporary tanks for water fluid management are constructed.
After the HFS operation is completed the flow back of fluids will be managed and the site will be
rehabilitated leaving only the operating well-head facility.

Any hydrocarbon liquids will be collected and pumped to storage tanks and then will be transported to an
offsite facility for processing.

3.1.3 Risk Content
Armour Energy has designed their operations to minimise potential environmental risks as far as practical.

Armour Energy has analysed the scope of the activities subject to this amendment and determined that the
risk profile is aligned with DES’ (formerly EHP) ‘Eligibility Criteria and Standard Conditions for Petroleum
exploration activities’ (EHP, 2015) document due to the below reasons:

e whilst this is a production project not exploration, new land disturbance under this amendment relates
to only 21 additional wells and HFS activities (approximately 15ha disturbance in total). This represents
disturbance across the entire tenure area (13,400ha) of less than 0.12%

* does not propose any of the activities listed in PEEC4 including:
o Injection of wastes (all wastes will be removed from site to a licensed facility)
o Regulated dams (fluids will be stored in prefabricated tanks)

o Any of the listed prescribed ERAs

s The target formations are not aquifers (which is the case for some coal seam gas activities) and the
quantity of water proposed to be produced from each well is expected to be less than 320L /day, which
over a 10 year estimated life of each well would result in approximately 1.2ML of water being removed
from the target formations.

In relation to the last point, it is critical to note that the risk profile associated with HFS for conventional oil
and gas activities such as those proposed to be carried out by Armour Energy, versus CSG are vastly
different. This is explored in more detail in the Stimulation Activities section (refer to Section 5.9), however
is centred around much greater separation of the target formation and formations used for water
resources; the fact that there is very little water contained within the target formations, meaning there is
much less produced water to be managed and lower well densities as a result of directional drilling.

As such, many of the standard requirements of DES’ guiding material which is targeted at CSG activities are
not relevant to Armour Energy’s proposed activities.
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4.0 Assessment Criteria

4.1 Introduction

Section 5.0 provides a description of the existing environment and environmental values that have the
potential to be affected as a result of proposed activities within PL71. For each environmental value (air,
land, natural environment, noise, community, heritage, waste and water) potential impacts and
corresponding environmental management practices are identified. Environmental management, control
strategies and commitments have been proposed to minimise the impact of the proposed activities on each
environmental value.

This assessment has been undertaken considering the application requirements outlined in the DES
document, ‘Guideline Environmental Protection Act 1994 Application requirements for petroleum activities’
(EHP 2013}, and the requirements of the EP Act and other relevant legislation.

To demonstrate that Armour Energy has considered all potential impacts of the proposed activities, the
following assessment approach has been utilised.

4.2 Assessment Approach

Technical assessments undertaken by appropriately qualified and experienced persons for each relevant
environmental value have been used to guide the process of assessment of potential impacts for the
proposed activities, considering the residual risk and outlining management practices to mitigate these risks.
In accordance with Section 125 of the EP Act, the following is addressed as part of the assessment approach:
¢ description of the environmental values likely to be affected by each relevant activity;

o details of any emissions of releases likely to be generated by each relevant activity;

e description of the risk and likely magnitude of impacts of the environmental values;

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

e details of how the land will be rehabilitated after each relevant activity ceases.

These are discussed further in Sections 4.2.1 to 4.2.4.

4,2.1 Description of Environmental Values
Environmental value is described in the EP Act to include:

* aquality of physical characteristic of the environment that is conducive to ecological health or public
amenity or safety (environmental value); or

e another quality of the environment identified and declared to be an environmental value under an
environmental protection policy or regulation (prescribed environmental value).

These values have been described for PL71 to inform an assessment of indirect impacts or cumulative
impacts.

Environmental Authority (EPPGO0342913) Amendment Application Assessment Criteria
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4,2.2 Emissions and Releases
Emissions and releases, as they relate to each environmental value, are identified with reference to the

relevant production activities. Details of emissions and releases have been documented where available to
consider both planned and unplanned emissions and releases.

4,23 Risks and Impacts
The potential impacts on the environmental values associated with the petroleum activities have been
identified. The risk of these impacts have also been assessed, applying the Armour Energy risk matrix (refer

to Appendix A).

The risk assessment has considered the magnitude, severity and duration of likely impacts following
implementation of proposed management measures.

4.2.4 Management Practices

Management practices have been derived from site-specific environmental assessments, environmental
best practice and Armour Energy’s existing management plans and policies.

Armour Energy shall endeavour to implement appropriate management practices to manage overall risk
and magnitude of impacts on environmental values that may result from the proposed activities.

Autharity (EPPGO0342913) Amendment Application Assessment Criteria
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5.0 Assessment of Environmental Impact

5.1 Air

5.1.1  Existing Environment

Air quality in the vicinity of PL71 is impacted to varying extents by dust emissions from traffic on unsealed
roads, industrial activities, wind erosion and dust storms. In addition to dust, the surrounding industrial
uses emit other gaseous emissions, including oxides of nitrogen (NOx), carbon monoxide (CO), sulphur
dioxide {SO;) and VOCs.

Historical data indicates the presence of fugitive gas emissions from natural gas seeps in and around Surat
and the broader Roma region as early as 1889 (well before the expansion of the natural gas industry in the
region) (APPEA, 2016).

To identify ambient air quality levels, data was obtained from the Queensland Government monitoring
network (EHP, 2017). The nearest monitoring network station to PL71 is located at Miles Airport,
approximately 100 km north-east of the tenure boundary. This station is one of four stations established
by the Queensland Government for the Western Downs region monitoring network of South West
Queensland.

Background levels established using monitoring data from Miles Airport are outlined in Table 5.1. Guideline
values from the Environmental Protection (Air) Policy 2008 (EPP Air) have been provided for reference.

Table 5.1 Background levels Adopted for PL71

Averaging Period Guideline” (ug/m*)

Parameter Adopted Background® (ug/m’)

PM,;, 24 Hour 50

PM; 5 24 Hour 25

NO, Annual mean 62

0; 1 Hour 210

co 8 Hour 11,000

Notes: 'Queensland Government Monitoring at Miles Airport (EHP, 2017), 2 EPP Air

5.1.1.1 Sensitive Receptors

Figure 5.1 provides the location of petroleum infrastructure and sensitive receptors within and surrounding
PL71. Within the tenure boundary, there is one sensitive receptor in the form of a residential dwelling
located approximately 1,800 m from the closest proposed well.

5.1.1.2 Climate

The Surat Basin region is characterised by a subtropical climate. An overview of the climatic extremes as
recorded by the Bureau of Meteorology (BoM) at the nearest meteorological station, Surat (043035),
(located approximately 30 km north-west of PL71) between the years 1981 to 2018 indicate:

e annual average rainfall of 576.3 mm, with average mean rainfall of 74.5 mm in February and average
minimum rainfall of 38.1 mm in July;
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e average maximum temperature of 34.3°C in January and average minimum temperature of
9.9°C in July; and

¢ average 9am relative humidity of 77% in June and average 3pm relative humidity of 32% in September.

The local area is characterised by a distinct dry season between April and September and a wet season
between October and March.

5.1.2 Environmental Values

Under the EPP Air, the environmental values for the air environment that are to be enhanced or protected
include:

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

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

5.1.3 Emissions and Releases

The potential impacts upon air environmental values that may be associated with drilling and HFS activities
include:

¢ dust and vehicle exhaust emissions from service provider vehicles;

» fuel combustion emissions from the generators during drilling, production and HFS activities at the well
sites; and

s fugitive emissions from well heads and associated infrastructure.
The use of diesel-fired equipment during the proposed activities will also result in emissions of diesel
combustion products. It should be noted, these exhaust emissions will occur over a relatively wide area

and it is the fugitive dust emissions that would have the greatest potential for off-site impacts.

Note that no flaring of waste gas from HFS activities or these new wells is proposed to occur within PL71.
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5.1.4  Risks and Impacts

Impacts to air quality are expected to be limited and short term in nature. The potential impacts on the
environmental values for the air environment associated with the petroleum activities are described in
Table 5.2.

Table 5.2 Identification of Potential Impacts to Air Environmental Values

Potential Impact Description

Dust generation Varying amounts of dust may be generated during periods of high vehicle movements and
may potentially impact upon sensitive receptors in proximity to the sources.

Exhaust emissions Exhaust emissions from stimulation equipment and onsite traffic, including emissions from
diesel fuelled construction equipment and vehicles

Fugitive emissions There is the potential for fugitive emissions to emanate from petroleum wells that have
been poorly constructed and completed.

Fuel combustion Gas may be flared during well appraisal, commissioning and when required during
operations. The combustion of fuel may release several gases into the atmosphere,
including carbon dioxide, carbon monoxide, nitrogen oxides, particulate matter and
sulfur dioxide.

It is not anticipated that these emissions will be generated in quantities significant enough to impact the
environmental values described above in Section 5.1.2.

As a result of implementing the management practices outlined in Section 5.1.5, the risks of environmental
harm to air quality is assessed as being very low (in accordance with Table 5.3). This is supported by the
rationale that:

* the nature of the potential emissions (exhaust, combustion and fugitive), the duration of those
emissions and the distance between emission points and nearest receptors is such that any impact
would be almost undetectable; and

e the low ambient concentration of the gases and the high assimilative capacity of the air catchment
mitigates against severe impacts of air emissions from the petroleum activities.

Table 5.3 Likelihood and Consequence Ratings of Impacts

Likelihood Consequence

1 (Rare) 1 (Minor)

5.1.5 Management Practices

Management practices that will be implemented to address the risk and magnitude of potential impacts
discussed above are described in Sections 5.1.5.1t0 5.1.5.3.

5.1.5.1 Dust generation

Armour Energy shall manage dust emissions in accordance with the EPP Air management hierarchy for air
emissions; that is to firstly avoid, secondly recycle, thirdly minimise and fourthly manage. Key management
practices to be implemented include:

s vigilant observation of meteorological conditions, road conditions, etc. in the first instance to avoid
dust generation;
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» staff and contractors made aware through general site induction and training of the potential to
generate dust emissions and mitigation and management measures that should be implemented;

s during construction and operating, disturbed areas and access roads watered using a water cart/truck
on an as-required basis to minimise the potential for environmental nuisance due to dust; and

e vehicles, plant and machinery must comply with site-specific speed limits to minimise dust generation.

Armour Energy will also address the management of potential air quality impacts, such as dust, through a
complaints-based process in accordance with EA conditions and regulatory requirements. Appropriate
corrective actions will then be taken, commensurate to the magnitude of the impact.

5.1.5.2 Exhaust Emissions

Appropriate vehicle, plant and equipment maintenance shall be undertaken to ensure all machinery is in
good working order and does not generate excessive air emissions. Vehicles will also be operated in a fuel-
efficient manner and not be left idling longer than required.

Exhaust emissions shall be recorded and reported in accordance with the National Greenhouse and Energy
Reporting Act 2007 (Cth) and National Greenhouse and Energy Reporting (Measurement) Determination
2008 (Cth).

5.1.5.3  Fugitive Emissions

Fugitive emissions can be largely mitigated through adherence to proper engineering standards and
construction protocols. Armour Energy’s petroleum wells are designed and constructed in accordance with
Armour Energy’s ‘Well Integrity Management Plan’ (2018) and accepted industry standards.

5.2 Land

5.2.1 Existing Environment
5.2.1.1 Topography

The topography of the general area is comprised of undulating plains (1 to 2%) and short slopes of 5%
associated with ridges and crests (Armour Energy, 2016). Topography within PL71 varies between
300m AHD to 425m AHD.

5.2.1.2 Geology

PL71 is located in the Surat Basin, approximately 100 km, south-east of Roma and 30 km south-east of
Surat. The geology of the Surat Basin comprises a mainly Jurassic to Cretaceous age sequence of alternating
layers of sandstones, siltstones and mudstones.

PL71 is directly underlain by the lower GAB formations of the Surat Basin (Hutton, Evergreen and Precipice
Sandstone) and the GAB formations of the upper Bowen Basin (Moolayember, Clematis Sandstone) {refer
to Figure 5.3). The underlying Surat Basin geology is considered non-productive for PL71 and well casing
will pass through these formations as they will not be targeted.

The gas bearing formations of interest to Armour Energy are the Rewan and to a lesser extent, the
Bandanna Formation, Tinowon Sands (Bowen Basin, Late Permian), and the Cattle Creek Formations

(if present). The Rewan Formation, a thick sequence of mudstone, siltstone and clayey sandstone, was
deposited from rivers and lakes over the Bandanna Formation. The Bandanna Formation comprises mostly
mudstone and siltstone with some clayey sandstone to a thickness of up to 370 m. The average thickness
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of the coal in the Bandanna Formation is about 10 m. The Cattle Creek Formation is present at depths of
up to 1,800 m below ground surface and approximately 500 m below the base of the Bandanna Formation.
The Bowen Basin, Late Permian comprises a thick succession of marine and fluvial sediments, including
extensive coal seams (OGIA 2016).

5.2.1.3 Soils

PL71 is comprised entirely of texture contrast soil (chromosols) as per the Australian Soil Classification
guidelines. Texture contrast soil is soil that has an abrupt change in texture between the surface and subsoil
and is neither acidic nor sodic. This type of soil is however susceptible to erosion once the vegetative cover
is removed.

There are no known acid-sulfate soil-prone areas or acid-bearing rock formations within the vicinity of PL71.
5.2.1.4 Land Use

The predominant land use in the region is agriculture, including broadacre cropping, horticulture, grazing
and lot feeding. Other land uses include urban, industrial, CSG and conventional petroleum and gas
extraction, mining {(mainly coal) and conservation (OGIA, 2016).

Good quality agricultural land (GQAL) mapping (Queensland Government, 2012) identified partial areas
within PL71 as category A1/C1. The majority of the area is classified as Category C2 and C3, indicating that
the area is predominantly pasture land that is only suitable for improved or native pastures due to
limitations which preclude continuous cultivation for crop production (DAF, 2018).

Approximately 15% of PL71 is mapped as Strategic Cropping Area (SCA) (an area of regional interest under
the Regional Planning Interests Act 2014 (RPI Act)) (refer to Figure 5.2). There are no other areas of
regional interest located within the tenure boundary.

Two wells are proposed to be constructed in a mapped SCA shown as strategic cropping land (SCL) on

Figure 5.2. In accordance with Section 22 of the RPI Act, Armour Energy’s proposed activities are exempt
and do not require a regional interest development approval.

5.2.2  Environmental Values
There are no prescribed legislative environmental values relating to land for PL71 under the EP Act or
subordinate legislation. Based on the assessment of the existing environment, the environmental values of

the land within PL71 to be protected or enhanced are:

e Strategic Cropping Areas including their health and biodiversity;

the integrity of undisturbed land;
e the geological stability of landscape;

e soil health and function, including the physical and chemical attributes of soil, relative to propagation
and growth of vegetation;

e the integrity of soil stability and structure for erosion protection; and

e the suitability of the land for continued agricultural use (grazing and cropping) post-closure.
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5.2.3  Emissions and Releases

The following unmitigated emissions and releases to land are possible from the proposed activities:

¢ increased surface runoff and soil erosion;

s |osses of containment from construction plant and equipment; and

e Unplanned release of chemicals into surrounding land.

5.2.4 Risks and Impacts

The potential impacts on the environmental values associated with this amendment include:
s clearing of vegetation, good quality agricultural land and strategic cropping areas;

¢ damage to topsoil, resulting in loss of biological and chemical properties;

¢ increased soil erosion (refer to Section 5.2.4.1); and

* improper storage and handling of fuel, chemicals and flowback fluids has the potential to result in
localised contamination of soil (refer to Section 5.2.4.2).

Overall, the risk and magnitude of impacts has been assessed as very low (in accordance with Table 5.4)
as a result of the management measures presented in Section 5.2.5.

Table 5.4 Likelihood and Consequence Ratings of Impacts

Likelihood Consequence

1 (Rare) 1 (Minor)

5.2.4.1 Soils and Erosion

Construction of drill wells will involve stripping and stockpiling of topsoil and associated vegetation to
create areas for drill rigs and associated infrastructure. If inappropriately handled and managed, stockpiling
of topsoils can damage the topsoil structure, causing nutrient leaching and loss of fertility. Erosion can have
an adverse effect on soil productivity and the associated agricultural value.

5.2.4.2  Spills

During drilling activities, potential sources of contamination to soil include the onsite storage of diesel fuel,
as well as chemicals required during HFS and drilling processes. Diesel will also be used to fuel power
generation supplies and other construction related equipment. Unplanned release of chemicals has the
potential to impact on the surrounding environment in PL71.

5.2.5 Management Practices

Management practices that will be implemented to address the risk and magnitude of potential impacts
discussed above are as follows:

* 1o avoid spillage and environmental impacts, all chemicals (including HFS additives) will be stored and

handled within the lease in accordance with the relevant legislative requirements and Australian
Standards (AS) including:
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o AS3780:2008 — The storage and handling of corrosive substances;
o AS1940:2004 — The storage and handling of flammable and combustible liquids;

o AS3833:2007 — Storage and handling of mixed classes of dangerous goods in packaged and
intermediate bulk containers; and

o Waste Reduction and Recycling Act 2011.

s spillage will be managed in accordance with the ‘Surat Operations Environmental Management Plan’
(Armour Energy, 2016) and ‘Site Emergency Response Plan - Surat Basin’ (Armour Energy, 2018);

e drilling muds and fluids will be managed in accordance with the EA;

e drill cutting and fluids used during drilling activities will be transported off site and disposed of at an
approved waste facility;

e asite specific erosion and sediment control will be prepared and implemented in accordance with
the International Erosion Control Association (IECA) Best Practice Erosion and Sediment Control
Guidelines 2008;

e disturbance to land will be minimised by using existing infrastructure where possible (e.g. roads, tracks
and disturbed areas);

s infrastructure will be rehabilitated in accordance with the EA and Section 6.1; and

e proposed activities occurring within an area of regional interest will be managed in accordance with the
RPI Act for which Armour Energy can meet the exemption requirements.

5.3 Natural Environment

5.3.1  Existing Environment

PL71 is located within the Queensland Brigalow Belt region. Native vegetation of the bioregion is
characterised by acacia dominated open forests, woodland and scrublands with scattered ecosystems
dominated by eucalypt dry woodlands on inland depositional plains (Queensland Government, 2018).

Regional Ecosystems (REs) in PL71 are largely modified and cleared due to agricultural activities. PL71
encompasses 9 RE communities identified in the ‘Regional Ecosystem Description Database’ (REDD)
(Queensland Herbarium, 2018); including 4 REs with the Biodiversity Status listed as ‘Endangered’,

2 REs listed as ‘Of Concern’ and 3 REs listed as ‘No Concern at Present’ (refer to Table 5.5).

REs with a biodiversity status listed as ‘Endangered’ are classified as a “category B Environmentally
Sensitive Area (ESA)” in accordance with Section 26 of the Environmental Protection Regulation 2008.
REs listed as ‘Of Concern’ are “category C ESAs”. Within PL71, there are category B and C ESAs present.
These REs and their respective Biodiversity Status’ are outlined in Table 5.5 and Figures 1.2 to 1.8.
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Table 5.5 Regional Ecosystem Types Located in PL71
Regional Description Biodiversity ESA Matter
Ecosystem Status
1D
11.9.14 Lysiphyllum carronii, Atalaya hemiglauca +/- Eucalyptus Endangered Category B ESA
melanophloia +/- Acacia excelsa open woodland
11.9.10 Eucalyptus populnea open forest with a secondary tree Endangered Category B ESA
layer of Acacia harpophylla and sometimes Casuarina
cristata on fine-grained sedimentary rocks
11.9.5 Acacia harpophylla and/or Casuarina cristata open forest on | Endangered Category B ESA
fine-grained sedimentary rocks
11.4.7 Eucalyptus populnea with Acacia harpophylla and/or Endangered Category B ESA
Casuarina cristata open forest to woodland on Cainozoic
clay plains
Acacia harpophylla and/or Casuarina cristata and Of Concern Category C ESA
Eucalyptus thozetiana or E. microcarpa woodland on lower
scarp slopes on Cainozoic lateritic duricrust
11.5.13 Eucalyptus populnea +/- Acacia aneura +/- E. melanophloia | Of Concern Category C ESA

woodland on Cainozoic sand plains and/or remnant
surfaces

Acacia spp. woodland on Cainozoic lateritic duricrust. Scarp | No Concern at | NA
retreat zone Present

Eucalyptus decorticans and/or Eucalyptus spp., Corymbia
spp., Acacia spp., Lysicarpus angustifolius woodland on
Cainozoic lateritic duricrust

Eucalyptus melanophloia, Callitris glaucophylla woodland
on Cainozoic sand plains and/or remnant surfaces. Deep
red sands

A desktop survey utilising Queensland Governments WildNet database (Queensland Government, 2017)
identified the potential presence of two species as vulnerable (refer to Table 5.6).

Table 5.6 Threatened Species identified as Possible to occur within PL71

Likelihood of

Species Common Name Status (EPBC/NCA) Occurrence Category

Calyptorhynchus Glossy black-cockatoo NCA —Vulnerable Mav occur
lathami lathami (eastern) EPBC — Not available Y
Phascolarctos Koala NCA — Vulnerable Mav oceur
cinereus EPBC — Vulnerable &

5.3.2 Environmental Values

There are no prescribed legislative environmental values under the EP Act or subordinate legislation
relating to the natural environment for PL71. Nonetheless, Armour Energy considers that the
environmental values for PL71 are:

e Regional Ecosystems including their health and biodiversity; and

* protection of populations of significant species and ecological communities.
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5.3.3 Emissions and Releases

An unplanned release of chemicals has the potential to impact on terrestrial ecosystems (as discussed in
Section 5.2.4.2)

There are no expected emissions or releases to the identified natural environment environmental values.
5.3.4  Risks and Impacts

The potential impacts to flora and fauna during the proposed drilling and HFS activities include:

e inadvertent ignition of vegetation from Armour Energy’s activities;

e fauna injury of damage to flora from fire;

e introduction of weeds and pests;

¢ clearing of vegetation, and regional ecosystems;

» disturbance or displacement of fauna species from foraging or roosting habitat, or breeding places;

e accidental release or spill of hazardous material;

e habitat fragmentation;

e flora or fauna harm by contact with inappropriately stored substances; and

e Fauna injury from vehicle strike.

The magnitude and severity of potential impacts have been determined based on technical assessments
carried out by suitably qualified and experienced specialists. Indirect disturbances to terrestrial ecosystems
relating to weeds and pests, displacement and degradation of habitat, as well as potential for mortality of
fauna, will be effectively managed by implementing the environmental management practices outlined in

Section 5.3.5.

Where impacts are unavoidable, Armour anticipates that those impacts will be localised, short-term and
recoverable. The risk and magnitude of potential impacts has therefore been assessed as very low.

5.3.5 Management Practices

Key management practices to be implemented as a means of mitigating and managing potential impacts
include:

* vegetation clearing be minimised to the greatest extent practicable;

e vegetation will not be cleared unless authorised under an Armour Energy Access to Work (ATW) permit.
The ATW will be approved prior to any vegetation clearance or disturbance occurring;

s No clearing will be undertaken in ESAs
¢ ESAs will be delineated where works are occurring within close proximity;

¢ sediment and erosion control to be managed in accordance with the Armour Energy Erosion and
Sediment Control Plan and the Contractor’s erosion and sediment control procedures;
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e erosion and sediment control structures must be inspected periodically as required and after rain
events and maintenance carried out where required;

¢ natural vegetation buffers along creeks and rivers will not be disturbed unless authorised;

¢ where activities may impose barriers to the movement of fauna for extended period of time,
reasonable measures will be implemented to facilitate fauna movement around or through active work
areas; and

e where identified as required a qualified fauna spotter catcher will conduct a search immediately prior
to clearing of vegetation for the presence of fauna species. Where fauna are detected, the spotter
catcher will assess and implement the most appropriate method to avoid or minimise impacts on that
fauna as a result of clearing.

Sections 5.3.5.1 to 5.3.5.3 address the management measures relevant to potential impacts associated
with fire, pests and hazardous materials

5.3.5.1 Fire Management

Fire extinguishers will be fitted to all vehicles. Personnel will be made aware of fire restrictions and fire
weather information as required. Smoking will be prohibited except in designated areas with proper
receptacles. Where necessary, a Bushfire Management Plan shall be developed for the Surat operations

and actions coordinated with neighbours and other stakeholders.

All fire-fighting equipment will be maintained in good working order and personnel will be trained in the
use of this equipment and notified of nearby available sources of water

The fire prevention requirements during high fire risk periods will include a bare earth firebreak witha 5 m
radius from a hot work area, fire-fighting equipment and stopping work during extreme weather
conditions. Fire management shall be undertaken in accordance with the ‘Surat Operations Environmental
Management Plan’ (Armour Energy, 2016) and ‘Site Emergency Response Plan - Surat Basin’ (Armour
Energy, 2018).

5.3.5.2 Weed and Pest Management

Armour Energy’s weed management procedures and practices aim to achieve consistency with the strategic
goals of relevant Council Plans and industry weed advisory guidelines.

Declared weeds in PL71 may include Galvanised Burr, Bathurst Burr, Pimelea and Japanese Sunflower.
Other priority weed species include Parthenium Weed, Mother of Millions, Harrisia Cactus and African
Boxthorn.

Measures to minimise the spread of weeds include:

s incorporating weed management requirements into contracts and planning documents;

¢ educating personnel and contractors on the requirements of managing weeds;

e carrying out weed monitoring and eradication reporting;

* conducting wash downs and vehicle inspections;

e vehicles travelling into the Surat development area will undergo a risk-based assessment to determine
whether they pose a weed transmission risk (i.e. the presence of weed seed or excessive mud);
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* vehicles will be directed to approved wash-down facilities as appropriate whereby vehicles will be
issued with Wash-down Certificates or Weed Hygiene Certificates upon treatment and must only travel
on nominated tracks and roads when travelling within the project area; and

* daily movements of vehicles will be planned to minimise transit between properties and overall vehicle
movements to reduce the risk of the vehicles coming in to contact with potential weeds. Vehicles will
not be allowed access beyond the approved and designated areas, access roads and tracks. Access to
the development area will only be allowed from approved access routes.

In the unlikely event that weeds are introduced or exacerbated due to the activities undertaken, follow up

weed control will be undertaken per the ‘Surat Operations Environmental Management Plan’ (Armour
Energy, 2016).

5.3.5.3 Appropriate Chemical Storage

As previously discussed, unplanned release of chemicals have the potential to impact on the natural
environment. All chemicals will be stored and handled in accordance with the relevant legislative
requirements and Australian Standard (AS) including:

e AS3780:2008 — The storage and handling of corrosive substances;

s AS1940:2004 — The storage and handling of flammable and combustible liquids;

e AS 3833:2007 — Storage and handling of mixed classes of dangerous goods in packaged and
intermediate bulk containers; and

e Waste Reduction and Recycling Act 2011.
5.4 Noise

5.4.1 Existing Environment

Baseline noise values were determined from surveys of the ambient background noise environment,
conducted in 2008, within the rural regions of the Surat and Bowen basins as part of the EIS for the GLNG
Project (Santos, 2014), and in 2009 as part of the EIS for the APLNG Project EIS (Savery and Associates, 2009).

Consistent with the GLNG and APLNG studies in the region, the existing background noise environment
within the vicinity of PL71 is typical of rural areas with prominent noise sources likely to be from
agricultural activities and resource activities. As the noise levels are typical of a rural area, the night time
background and ambient noise levels are expected to be lower than those experienced during the day.

Armour Energy notes that noise measurements recorded during the GLNG and APLNG studies were
collected during the cooler winter months and represent worst case scenario conditions relating to noise
propagation. Conversely, throughout the warmer months, the baseline noise environment is likely to
contain additional insect noise.

No blasting activities are proposed and therefore no risk assessment has been undertaken for potential
vibration impacts upon sensitive receptors.
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5.4.2 Environmental Values

The following environmental values are prescribed under the Environmental Protection (Noise) Policy 2008
(EPP Noise):

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

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 or learn

o beinvolved in recreation, including relaxation and conversation

s the qualities of the acoustic environment those are conducive to protecting the amenity of the
community.

5.4.3 Emissions and Releases

In general, HFS activities produce the highest noise levels and noise impacts have been considered against
these noise levels.

Armour Energy anticipates that its HFS campaign will be materially similar to that of Santos GLNG in respect
to overall design and equipment. It is noted that Santos GLNG had previously identified and provided to
DES the following typical noise source values for key well stimulation apparatus:*

e Annulus -1 off - SWL 90.3 dB(A)

e Stim Van—1 off - SWL 98.8 dB(A)

» Power Pack — 1 off — SWL 106.7 dB(A)

e High pressure pump — 4 off — SWL 104.7-107.6 dB(A) — average SWL 106.1 dB(A)
e Low pressure pump - 1 off — 99.5 dB(A)

e Downhole Blender — 1 off - SWL 105.4 dB(A)

e Sand trailer — 1 off - SWL 100.2 dB(A)

e Pregel— 1 off - SWL 104.6 dB(A)

e LGC-1 off —=SWL97.9 dB(A).

According to GLNG, the added noise sources provide a conservative, estimated of total noise emissions of
SWL 115 dB(A) (assuming that all noise sources are operational at full load at the same time) and that,
under neutral meteorological conditions, noise levels in the region of 50 dB LAeq 1- hour could be expected
at a distance of 500 m from the HFS spread, and further reducing to falling 45 dB LAeq 1- hour at 1 km,

40 dB LAeq 1- hour at 2 km and about 35 dB LAeq 1- hour at 4 km.?

1https:,-',.n'u-\.nww.santns.mn-|,-'n-|edia..n'3?7-'3,-’gIng-upstreaam-h\n:!raaulic-frac—risk- nent-com pendium-of. ol-fluid-systems. pf

! https:/fwww santos.com/media/3778/glng-upstream-hydraulic-frac-risk-assessment-com pendium-of-assessed-fluid-systems. pdf
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The estimated noise levels over distance are based conservatively on the simultaneous operation of all
noise sources, and lower levels would be generated if some or all of the identified equipment were to be
operated sequentially or intermittently.

There is one sensitive receptor identified as being within the PL71 and is located approximately 1,800 m
from the closest proposed well (refer to Figure 5.1) . On this basis, prior to conducting drilling of this well,
Armour will conduct noise modelling to determine the potential noise impact and associated mitigation
measures to ensure noise levels remain acceptable. Mitigation may include the reaching of an alternative
arrangement with the applicable landowner.

All other sensitive receptors are located outside of PL71 (refer to Figure 5.1) and are greater than 4km
away from the proposed wells and noise limits should remain within the limits specified in the EA.

5.4.4 Risks and Impacts
The proposed HFS activities have the potential to impact on:

e acoustic environmental values (subject to separation distances to sensitive receptors, the level and
duration of the noise, and the time of day that the noise occurs);

s ground borne noise; and
e sensitive receptors during drilling and HFS activities.

As discussed, estimated total noise emissions for HFS (with all noise sources operational) will be
approximately SWL 115 dB(A). Under neutral meteorological conditions, noise levels in the region of 50 dB
LAeq 1- hour could be expected at a distance of 500 metres from the HFS spread, and further reducing to
falling 45 dB LAeq 1- hour at 1 kilometre, 40 dB LAeq 1- hour at 2 kilometres.

As a result of the management measures presented in Section 5.4.5, the extent of impacts to noise
sensitive receptors will be minimised and as such the risk and magnitude impacts have been assessed as
very low (in accordance with Table 5.7). A minor consequence score has been assigned due to HFS
activities being restricted to daylight hours and anticipated duration for HFS activities equating to seven
days or less for each well.

Table 5.7 Likelihood and Consequence Ratings of Impacts

Likelihood Consequence

1 (Rare) 1 (Minor)

5.4.5 Management Practices

Armour Energy manages noise emissions in accordance with the ‘Surat Operations Environmental
Management Plan’ (Armour Energy, 2016) and the EPP Noise hierarchy (avoid, minimise and manage).
Armour Energy will implement the following management practices as a means of managing the potential
impacts outlined in Section 5.4.4:

* preferentially locate nuisance sources away from near sensitive receptors and will utilise equipment
that minimises the sources of environmental nuisance;

s notify landholders and owners of any adjacent sensitive places of the nature and expected duration of
noisy activities, prior to stimulation activities;
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* noise generating activities associated with drilling and HFS will be in accordance with EA conditions or
have an alternative arrangement in place;

s operators of equipment will be aware of potential noise impacts and be required to employ techniques
and/or equipment to minimise noise emissions as applicable; and

e HFS activities will be restricted to daylight hours in order to minimise noise impacts at sensitive
receptors and minimise safety risks for personnel and contractors.

5.5 Community

5.5.1 Existing Environment

PL71 is located in the Maranoa Regional Council area which is home to approximately 12,850 people (ABS,
2017). More than half of the population lives within the township of Roma (est. 6,850) (ABS, 2016) which is
a highly-urbanised centre and acts as the region’s primary hub for commerce, education, health, transport,
government, retail and financial services. In recent times the region has become a hub for the coal seam

gas industry. Outside of Roma, the population density is considerably lower and consistent with a more
traditional rural setting.

5.5.2  Environmental Values

Although there are no prescribed community environmental values for PL71 under the EP Act or its
subordinate legislation, environmental values of importance to the local community exist, and require due
consideration. These values include:

¢ the overall amenity, liveability and sense of community supported by profitable local businesses;

e access to social, community services and infrastructure in the region surrounding PL71 (including
economic conditions and benefits within the affected community); and

e the qualities of the land that are conducive to human health and wellbeing.
5.5.3 Emissions and Releases

The proposed activities have the potential to generate the following emissions that may impact upon the
local community:

e exhaust fumes from operation of drilling or HFS equipment and flaring of gas;

e dust generated by machinery and equipment usage and vehicle movements;

» fugitive emissions from well heads and associated infrastructure; and

® noise emissions.

5.5.4 Risks and Impacts

Potential impacts of the proposed petroleum activities on the community may include:

e minor impact upon accommodation availability during the proposed activities as the well stimulation
service provider will not be utilising an onsite camp;
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e impacts/co-existence with existing landholder activities;

e additional pressure on local housing and accommodation availability;

s aesthetic and nuisance impacts (light, noise, dust)

e cumulative impacts on community services (e.g. recreational facilities, service hire availability etc.),
product availability (food, petrol, personal items etc.) and infrastructure;

e fugitive emissions.

Armour Energy recognises the benefits that can be achieved from community engagement and
consultation and is committed to developing and maintaining community engagement to maintain good
relationships and social licence during the proposed activities. Furthermore, Armour Energy will take all
practicable measures to comply with Conduct and Compensation Agreements and the Land Access Code for
all dealings with landholders and ensuring appropriate onsite behaviour by Armour Energy personnel and
contractors.

With reference to Table 5.8, given the rural location, the implementation of management practices
described below, and the distances to most residences, the risk of impacts has been assessed as very low.

Table 5.8 Likelihood and Consequence Ratings of Impacts

Likelihood Consequence

1 (Rare) 1 (Minor)

5.5.5 Management Practices

While there are no prescribed community environmental values, Armour Energy will implement
management practices to minimise impacts to the community. The environmental management and
mitigation measures proposed for community environmental values are summarised below:

e preferentially locate infrastructure to minimise visual and nuisance impacts and to protect
environmental values;

s develop and maintain a complaints management system ensuring, where practicable, issues and/or
complaints are appropriately addressed;

* develop and implement policies relating to service provision and purchasing hierarchies (e.g. local
personnel and business first if suitably qualified and commercially competitive);

s adhere to all Conduct and Compensation Agreements and the Land Access Code and ‘Surat Operations
Environmental Management Plan’ (Armour Energy, 2016) for all dealings with landholders; and

e mitigate fugitive emissions through appropriate well design and construction, undertaken in accordance
with an accepted industry standard and Armour Energy’s ‘Well Integrity Management Plan’ (2018).
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5.6 Heritage

5.6.1  Existing Environment

The Department of Aboriginal and Torres Strait Islander Partnership records indicate there are no
Aboriginal cultural heritage sites recorded for PL71 (DATSIP, 2018).

There are also no recorded non-indigenous cultural heritage sites or artefacts (under state and local
government heritage registers) within PL71.

5.6.2 Environmental Values
The following environmental values are relevant for indigenous and non-indigenous heritage within PL71:

» cultural and spiritual values of the land; and

e qualities of the land that are conducive to protecting the aesthetics of the environment, including the
appearance of culturally significant buildings, structures and other property.

5.6.3 Emissions and Releases

Proposed activities may result in the inadvertent spillage of stimulation fluid or flow back proximate or
within unrealised heritage site perimeters.

5.6.4  Risks and Impacts

There is the potential for culturally significant artefacts and sites to be impacted by drilling and HFS
activities within PL71 via:

* disturbance of known heritage sites or artefacts during stimulation activities; and
¢ discovery of new sites or artefacts.

The magnitude and severity of potential impacts have been determined based on technical assessment
carried out by suitably qualified and experienced specialists. Overall, the risk and magnitude of impacts has
been assessed as low (in accordance with Table 5.9) as a result of the management measures presented in
Section 5.6.5.

Table 5.9 Likelihood and Consequence Ratings of Impacts

Likelihood Consequence

1 (Rare) 1 (Minor)

5.6.5 Management Practices

Armour Energy has a "duty of care" to ensure that it has appropriate measures in place in order to
demonstrate that it has taken all reasonable and practical measures to ensure their activities do not harm
cultural heritage.

HFS activities shall be conducted in a manner that avoids, or minimises to the greatest extent possible,
impacts upon cultural heritage values. Where necessary, additional cultural heritage surveys will be
undertaken with the assistance of a qualified archaeologist and local traditional owners prior to any works
commencing.
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Heritage register searches shall be undertaken prior to land disturbance activities. No works should be
undertaken or access permitted within areas marked as cultural heritage ‘no go’ areas.

For new discoveries, Armour Energy’s environmental procedure “Unexpected Aboriginal Cultural Heritage
Find” will be followed. The Site Supervisor must be notified immediately if any cultural heritage sites,
objects or remains are located. Should this occur, work will cease immediately.

5.7 Waste

5.7.1 Existing Environment

Within the tenure boundary and surrounds, solid and liquid wastes are generated from domestic and
commercial premises as well as agricultural, industrial and resource activities. These wastes comprise
general, recyclable and regulated wastes.

In Queensland, waste management is prescribed by the provisions of the EP Act, Environmental Protection
Regulation 2008, Waste Reduction and Recycling Act 2011, Waste Reduction and Recycling Regulation 2011.

Armour Energy will generate both general and regulated wastes throughout the well stimulation activities.
The major additional waste generated through the proposed amendment will be stimulation flowback
fluids (likely mixed with small volumes of produced water existing in the target formation).

5.7.2 Environmental Values

Although there are currently no legislative prescribed environmental values under the EP Act or subordinate
legislation for waste management, those previously prescribed under the Environmental Protection (Waste
Management) Policy 2000 (repealed) provide some guidance on the matter. The former environmental
values for waste were:

e the life, health and wellbeing of people;
e soil, air, and surface and groundwater quality; and

e land use capability, having regard to economic considerations.
5.7.3  Emissions and Releases

The following unmitigated emissions and releases discussed in Sections 5.7.3.1 to 5.7.3.3 are possible from
the proposed activities.

5.7.3.1 Stimulation Flowback

Flowback fluid is the key waste to be generated through the proposed amendment. It will be collected

in modular pre-fabricated tanks and disposed of offsite at a suitably licensed waste disposal facility.

A stimulation flowback monitoring program will be implemented, this will allow for accurate
characterisation of the waste to be disposed of in order to ensure acceptance criteria will be met. Armour
Energy will also use this monitoring to assist in determining the “cut-off” for when fluids flowing back from
the well should cease being treated as flowback for licensed disposal and instead managed as “produced
water” as per Section 5.7.3.3. This will be guided by the detailed risk assessment described in Section
5.9.6.3 but key criteria will likely include:

e water quality within 10% of background as determined in accordance with Section 5.9.2.1 (assuming
sufficient produced water is available to undertake this sampling).
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5.7.3.2 Produced Water

Relatively conservative volumes of produced water may be generated by the proposed activities which are
to be re-used wherever possible. Armour Energy anticipates less than two barrels *per day of produced
water. Asthe gas is transported to the Kincora processing facility for processing any water from PL71 will
be extracted at the Kincora processing facility and where can’t be reused will be stored in the onsite
evaporation pond.

5.7.4  Risks and Impacts

Armour Energy has considered the types of waste that will be generated by the proposed activities. These
are presented in Table 5.10 and are categorised as:

e general waste - those not defined as regulated waste under legislation. General wastes comprise
putrescible wastes (easily decomposed, recyclable by composting) and non-putrescible wastes (not
easily decomposed, may be recyclable);

e recyclable waste — this waste type is able to be reconditioned, reprocessed or reused; and
e regulated waste - regulated wastes are those that require specific controls or actions as defined by

legislation. Listed, hazardous, regulated, controlled or trackable wastes typically have unique handling
and disposal requirements in order to manage specific associated hazards.

Table 5.10 Waste likely to be generated and key management measures
Waste Name Description PL71 Minimisation/Management
Activity Measures
General Waste
Domestic wastes —  Food scraps, tea bags, coffee grounds | All activities Disposal to landfill.
etc.

— Food wrappers and packaging

—  Textile materials

—  Plastic wrapping films, plastic bags
— Pens and pencils

—  Polystyrene

—  Aluminium foil, waxed paper or
cardboard

— Non-recyclable plastics

— No recyclables, hazardous wastes,
liquids, chemicals or batteries.

Timber Untreated and treated timber derived All activities | Recycled/reused where practical
from packaging and uses that cannot be otherwise disposed to landfill.
reused or recycled.

Uncontaminated Uncontaminated scrap metals and wiring. | All activities | Recycled where practical
scrap metals and No pressurised cylinders or drums with otherwise disposed to landfill.
wiring chemical or oily residue.

Spent Flowback fluid and excess stimulation Stimulation Reused where practicable
stimulation fluid fluid containing trace additives activities otherwise transported to

appropriately licensed waste
disposal facility

*1 barrel equals 159L
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Waste Name

Produced water

General
Recycling

Description

If any, will be evaporated in existing
licensed ponds at the Kincora processing
facility

—  Plastic bottles and clean food
containers

—  Glass bottles and jars, milk cartons,
aluminium bottles and cans, metal
lids from jars, tin cans, plastic and
paper cups.

— Cardboard and paper packaging

— Folders, phone books, envelopes,
office paper, magazines, cereal boxes,
clean paper towels.

—  Scrap metals (uncontaminated)

—  No plastic food wrap or general
waste.

PL71

Activity

Production
activities

All activities

%
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Minimisation/Management
Measures

Reuse wherever possible
otherwise evaporated

Recyclable Waste

Recycled at local facility
wherever practicable.

Intermediate
bulk containers

Containers used for transport of fluids and
bulk materials.

All activities

Returned to supplier once no

longer required.

Scrap Metals

Uncontaminated scrap metals and wiring

No pressurised cylinders or drums with
chemical or oily residue.

All activities

Batteries Lead, gel, nickel-cadmium and alkaline All activities
type batteries generated from equipment,
vehicles, generators and electronics.
Chemical waste Chemical wastes may include herbicides, All activities
and chemical pesticides, water treatment chemicals
containers (biocides), paint and solvents. Regulated
(including plastic chemical containers are those containing
fuel, and any volume of free chemical that is
lubricant regulated. These may include waste oil
containers) containers, and aerosol cans containing
solvent or paint.
Contaminated Contaminated soils are generated where All activities
soil local spills of hydrocarbons and other
contaminants may occur.
Oily filters, rags, Qily filters, rags and absorbents are All activities
absorbents generated from routine equipment and
vehicle servicing, repair and filter changes.
Tyres Tyres and tubes are generated from tyre All activities
changes on work vehicles and equipment.
Used spill kits Used spill kits are generated from spill All activities
clean-up of chemicals and hydrocarbons.
Waste oil (clean Quantities of waste oil are generated All activities

Reuse, sell or return to supplier

wherever practicable.

Regulated Wastes

Transported by appropriately

licensed transporter to an
appropriately licensed
disposal/recycling facility

waste oil) routinely from vehicle and equipment oil
changes.
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It is not envisaged that the proposed activities will generate significant quantities of waste. Nonetheless,
waste generated will be managed and disposed of appropriately. The Roma Landfill has an estimated
lifespan of up to 30 years and sufficient capacity to deal with waste generated (Pacific Environment
Limited, 2015), and pest access will be negligible due to waste management and containment practices.
Additional vehicle movements associated with waste transport shall be minimised through appropriate
waste segregation and onsite reuse, wherever possible.

On this basis, the likelihood of potential impacts to waste environmental values is rated as 2 (unlikely) and

the corresponding consequence of impacts has been determined as minor. The risk of environmental harm
to waste environmental values and the surrounding environment is therefore categorised as low.

5.7.5 Management Practices

In addition to the management measures outlined in Table 5.10, measures will be implemented so that
waste is minimised and managed in accordance with general waste and resource management principles
and EHP’s standard Conditions for petroleum exploration activities (EHP, 2015).

Site specific waste management measures to be implemented within PL71 include:

* application of the waste management hierarchy in the Waste Reduction and Recycling Act 2011
{Waste Act) to minimise waste volumes and the risk of causing harm to the environment;

* maximising operational efficiency and environmental performance;

s designing and planning the proposed activities to incorporate less resource-intensive and more efficient
waste management processes;

e encourage waste avoidance and set provisions related to waste targets;

e identify and separate waste streams that can be re-used with minimal or no treatment or collected by a
licensed waste transporter for recycling; and

* review and audit waste management practices to investigate improvements in existing processes.

The construction methods and workforce will aim to limit the amount of waste produced and ensure that
wherever possible, waste materials are re-used or recycled, or sold to an organisation. Specialised sub-
contractors will be engaged to transport and dispose of waste to licensed facilities as required.

5.8 Water

5.8.1 Surface water

PL71 is predominantly situated in the Condamine-Balonne Basin, with the south-east corner located in the
Moonie Basin. Watercourses in the Condamine- Balonne Basin are mostly ephemeral with the exception of
major watercourses (i.e. the Condamine and Balonne Rivers). The catchment is heavily impacted by
anthropogenic pressures including land use, riparian management, water infrastructure and point source
pollution and is also highly modified as a result of agricultural and grazing practices.

Existing surface water within PL71 includes non-perennial watercourses, Kyeen Creek (situated
approximately 1.1 km from the closest proposed activities) and Christmas Creek (located in the south-
eastern corner 400 m from the closest well).
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5.8.2 Groundwater

5.8.2.1 Surat Cumulative Management Area

PL71 is located within the Surat Cumulative Management Area (CMA). Under the Queensland Water
Act 2000 (the Water Act), CMAs may be declared where two or more tenure holders exercise their
underground water rights.

The Water Act establishes responsibilities for petroleum tenure holders to monitor and manage the
impacts caused by exercising of their water rights, including a responsibility to ‘make good’ any impairment
of private bore water supplies. These provisions exist because it is not practicable to produce petroleum
without also extracting groundwater (OGIA, 2016).

Potential impacts associated with petroleum activities in a CMA are assessed and managed by the
Queensland Office of Groundwater Impact Assessment (OGIA) (formerly the Queensland Water
Commission), which is required to submit an Underground Water Impact Report (UWIR) for the CMA.

The initial UWIR for the Surat CMA was published in 2012, with a second UWIR published in 2016 (OGIA,
2016). Details of the conceptual hydrogeological model and numerical modelling undertaken for the Surat
CMA are described in detail therein.

5.8.2.2 Hydrogeological Environment

The Surat Basin forms part of the Great Artesian Basin (GAB), a hydrological basin comprising of several
aquifers and confining aquitards (refer to Figure 5.3).

Key aquitards are the Evergreen Formation, Walloon Coal Measures, Westbourne Formation, Orallo
Formation, Wallumbilla Formation and Griman Creek Formation. Hydraulic properties for the identified
aquitards are provided in Table 5.11.

Table 5.11 Hydraulic properties of underlying aquitards

Aquitard OGIA (2016b) description

Evergreen Formation Major regional aquitard between the Hutton sandstone and Precipice
Sandstone; dominated by low-permeability siltstone, mudstone and
subordinate fine-grained labile sandstone. Average thickness 125 m. Median
horizontal permeability of 0.006 mD

Walloon Coal Measures low permeability aquitard.

Westbourne Formation Aquitard and confining bed for the Springhok Sandstone.

Orallo Formation Leaky aquitard varying in thickness from 140 - 270 m {average 200 m)

Wallumbilla Formation Acts as an aquitard although does have some minor discontinuous aquifers.
Median permeabilities range between 0.26 - 37 mD.

Griman Creek Formation Maximum thickness of 400 m. Median permeabilities range between
100 - 400 mD
Rewan Formation Armour Energy’s principle target formation, and the primary aquitard between

the Bandanna Formation and overlying Precipice Sandstone Surat Basin
sediments. Mean permeabilities range from 0.03 - 0.33 mD.

Armour Energy is not aware of any interactions between these formations with surface waters in or within
close proximity to PL71.
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Surat Basin Clarence-Moreton Basin 1

Colluvium
Cenozoic

Griman Creek Formation

Surat Siltstone
Wallumbilla Coreena Member
Formation Doncaster Member
Minmi Member

Kingull Member

Southlands
Formation

Cretaceous

Injune Creek

Group | WalloonCoalMeasures | WalioonCoal Measures |

Eurombah
| Durabilla Formation Durabilla Formation

GAB

Bundamba Group

Permian Upper Permian
1 Cattle Creek Formation Lower Bowen
Lower Bowen
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Minor discontinuous aquifer

Major aquifer
Productive coal seam
Aquitard

Figure 5.3 Regional Hydrostratigraphy
Source (UIWR, 2016)
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5.8.2.3 Groundwater Usage

The primary use of water within the Surat region is for stock, the secondary use for domestic purposes and
to a lesser extent for urban water supply, agriculture {including irrigation and intensive stock watering) and
industrial purposes.

Queensland Governments online interactive mapping and data tool, Queensland Globe (Queensland
Government, 2018) identifies 18 water bores within PL71 (refer to Table 5.12).

Table 5.12 Water bores located within PL71

Bore ID Name Depth (Metres) Formation

29490 UOD RED CAP NO1 2500 Timbury Hills Formation
29513 Not available 140.20 Griman Creek Formation
22959 HPP WARROON 2 Not available Not available

13641 Not available 140.20 Griman Creek Formation
22936 HPP WARROON 1 2077.50 Blackwater Group
23657 CON WARROON 3 2398.0 Timbury Hills Formation
22750 UOD RED CAP 1 2506.40 Timbury Hills Formation
23720 CON REDNOOK 1 2500.00 Timbury Hills Formation
22907 HPP PARKNOOK 1 2208.90 Bandanna Formation
100241 OCA PARKNOOK 3 Not available Not available

23804 HEP PARKNOOK 2 2307.30 Timbury Hills Formation
100242 OCA PARKNOOK 4 Not available Not available

100243 OCA PARKNOOK 5 Not available Not available

100026 OCA NAMARAH 4 2249.10 Blackwater Group
100231 OCA NAMARAH 5 Not available Not available

23109 HPP NAMARAH 1 2380.90 Timbury Hills Formation
100010 OCA NAMARAH 3 2244.50 Blackwater Group
23708 CON NAMARAH 2 2445.00 Timbury Hills Formation

A number of the above bores are located within a 2 km horizontal radius of the proposed well sites.
5.8.2.4 Groundwater Dependent Ecosystems

Groundwater-dependent ecosystems need permanent or intermittent access to groundwater to meet at
least some of their water needs to maintain communities of plants and animals, ecological processes and
ecosystem services (Richardson et al. 2011). These may include wetlands, vegetation, springs, river base
flows and cave ecosystems.

There are no identified discharge or recharge springs located within the vicinity of PL71.

5.8.3 Environmental Values

The Environmental Protection (Water) Policy 2009 (EPP Water) prescribes the environmental values and
water quality objectives for protection and enhancement, specifically:

e the aquatic ecosystems and the biodiversity functions they provide, including watercourses, wetlands,
springs and groundwater dependent ecosystems (GDEs);
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the suitability for stock watering;
the suitability for farm supply/use;
the physical and chemical attributes of surface water; and

the integrity of waterways bed and banks.

Environment values for groundwater include its ability to be used for:

Agquaculture and human consumption of aquatic food;
agricultural;

recreation;

drinking water;

industrial; and

cultural and spiritual values.

5.8.4 Emissions and Releases

The activities to be carried out in PL71 do not involve any planned emissions or releases to surface waters.
There is the potential however for unmitigated HFS fluids to impact upon ground and surface waters,
specifically:

during storage and prior to stimulation activities being undertaken, stimulation chemical additives
could inadvertently be spilled and impact upon nearby waterways or wetlands;

stimulation fluid flowback could potentially be spilled into adjacent waterways or wetlands;
losses of well integrity may cause stimulation fluids to leak into overlying or underlying aquifers;

fracture pathways could migrate beyond the stimulation impact zone, resulting in interconnection of
aquifers or HFS fluid vertically migrating into overlying and underlying aquifers; and

remnant stimulation fluids in target formation.

5.8.5 Risks and Impacts

Potential impacts of the proposed petroleum activities on environmental values associated with water
include:

inadvertent spillage of HFS chemicals and associated impact upon nearby water ways (release of
contaminants to water);

inadvertent spillage of flowback fluid to waterways;
losses of well integrity;
excessive fracture migration; and

residual fluid in target formation.
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The water bodies present within PL71 are non-perennial with flow mainly occurring in response to heavy
rainfall. Potential impacts from HFS fluid are only likely to occur during extreme rain events causing storage
tanks to overflow, however this is extremely unlikely to occur. The consequence of such an event occurring
would be minor with minimal, short term and have recoverable minor impact on water uses and biota.

In relation to groundwater, Armour Energy considers the likelihood of HFS fluid leaking into the overlying
aquifers as rare (rating 1) for the following reasons:

e Predictive fracture modelling indicates well stimulation fractures with a maximum lateral length of
178 m and maximum vertical fractures of 17 m, and completely confined within the thick target
formation; and

s The Rewan formation is separated from the nearest overlying aquifer by significant aquitards (Evergreen
Formation, Walloon Coal Measures, Westhourne Formation, Orallo Formation, Wallumbilla Formation
and Griman Creek Formation). The hydraulic properties and low permeability of these overlying
aquitards indicate that it would be virtually impossible for fluid migration into overlying groundwater
resources.

Furthermore, the low permeability of the target formation itself will preclude any migration of HFS fluid
beyond the stimulation zone. This is further compounded by the pressure variant between stimulation
fluids in the rock pore space and the petroleum well, whereby the resultant pressure gradient causes the
fluid to flow back toward the well (i.e. as opposed to vertical or lateral migration away from the stimulation
zone). Thus, the consequence for fluid migration is assessed as being rare (rating 1).

Although from a technical perspective it is virtually impossible for the HFS fluid to enter into an adjacent
aquifer, the consequence of this occurring and impacting groundwater quality has nonetheless been
considered. The stimulation additives that will be used will be at such low concentrations, and of relatively
benign nature in those concentrations, that the consequence of interaction of stimulation fluid (which is
predominantly water) and any groundwater resource would be minor (rating 1). On that basis, Armour
Energy has determined the overall risk rating as very low.

In terms of aquifer drawdown, Armour Energy intends to source water from the Maranoa Regional Council
for its HFS activities, so will not be extracting water from an aquifer.

Armour Energy has determined the overall risk rating to surface water and groundwater as very low.

5.8.6 Management Practices

The environmental management and mitigation measures proposed for water resources are outlined in
Sections 5.8.6.1 and 5.8.6.2.

For management practices relevant to well construction and integrity and fracture migration, refer to
Sections 5.9.7.1 and 5.9.7.2, respectively.

5.8.6.1 Appropriate Chemical Storage

Stimulation chemicals will be stored and handled in accordance with relevant standards and guidelines to
prevent or minimise releases to the environment from spillage and inadvertent losses during overtop and
flood events.

Armour Energy will minimise the risk of spillage by storing only the minimum volume of stimulation
additives that are necessary to complete the proposed activities onsite. Where necessary, Armour Energy
will have chemicals delivered to PL71 on an “as needed” basis (as opposed to stockpiling and storage of
stimulation additives).
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Stormwater will be diverted around chemical storage areas to ensure that surface runoff does not become
contaminated and enter any nearby waterway.

5.8.6.2 Containment of Stimulation Fluid and Flowback

Post-stimulation, flowback fluid will be captured and stored within pre-fabricated tank storage systems.
Tank construction is typically solid steel framing and lined with geotextile and polyethylene material and
can he fitted with leak detection systems.

Suitable tank locations shall be determined in accordance with an appropriate constraints analysis. This
would involve a review of GIS mapping layers to identify any environmental or other constraints identified
and choosing an appropriate storage location that will avoid or minimise the impacts on environmental
values wherever possible.

Armour Energy may also engage with landholders to identify on-ground constraints and to confirm
preferred location(s) for tank locations.

A range of control measures may be implemented to ensure that flowback storage does not impact on the
surrounding aquatic environmental values, such as:

s monitoring of modular structures to ensure that the hydraulic and structural integrity is maintained;

e visual inspection of structural components (fencing, free broad, tank super-structures, tank liner
integrity) to ensure containment integrity; and

s operating each containment system in accordance with the advice of a suitably qualified and
experienced person.

In the unlikely event that a spill or leak occurs, the spill should he contained and cleaned up as per
conditions in the EA and the ‘“Armour Site Emergency Response Plan — Surat Basin’ (Armour Energy, 2018).

5.9 Stimulation Activities

5.9.1  Activity Description

The main benefit of HFS in an oil and gas project is to reduce the total required number or density of

drilled wells within the project area to effectively produce the optimal amount of oil and gas from a specific
reservoir. Often there are concerns with whether the fracture is contained and how one can ensure that
the fracture is not contacting aquifers. This section addresses these concerns and issues, specifically
demonstrating the design of the HFS program.

5.9.1.1 Stimulation Program

Multiple fracture stages (also known as “multi stage fracs”) within a highly deviated or lateral well
increases the effective drainage area or Stimulated Reservoir Volume (SRV) as compared to a single,
vertical, hydraulically fractured well in the same reservoir. When multiple wells are drilled from a single
pad site, this further reduces the required number of drilled wells required within a project, often by an
order of magnitude. Then, when multiple wells with laterals extending radially are sited on a single pad,
the total process improves and reduces the environmental impact.
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For example, the total water requirements decrease for a multi-well, multi-lateral wellsite as compared to
single well sites as the flowback water from one well can be recycled for other wells on the same site
resulting in lower losses and water management efficiencies. Armour Energy therefore plans to implement
multi-well pads with multiple laterals each employing multiple sequentially staged fracs in order to
minimise its long-term footprint on the environment.

The fracture stimulation decision making process is represented in Appendix B.
5.9.1.2 Stimulation Fluids

Which specific fracture stimulation fluids based additives are used depend on the unique properties of the
fluid designed to create the optimal fracture in a given setting. Specific stimulation additives may be used in
low concentrations and may typically include:

e acids (e.g., hydrochloric acid, ascorbic acid, acetic acid);

e bases (e.g., sodium carbonate, sodium bicarbonate, potassium carbonate, sodium hydroxide);
e salts (e.g., sodium chloride, potassium chloride);

s Dbiocides (e.g., sodium hypochlorite, tetrakis (hydroxymethyl) phosphonium sulphate);

e polymers (e.g., guar gum, hydroxyl ethyl cellulose, xanthan gum);

e polymer stabilisers (e.g., sodium thiosulphate);

e polymer crosslinkers (e.g., boric acid, sodium borate, boric oxide);

e polymer breakers (e.g., hemicellulose enzyme breaker, sodium persulphate, ammonium persulphate,
diammonium peroxidisulphate);

s iron control agents (e.g., ethylene diamine triacetic acid, nitrile triacetic acid, erythorbic acid; and
e surfactants.

The service companies performing the HFS campaign typically utilise the most ecologically friendly additives
available to minimise surface and sub-surface environmental impacts. In almost all cases, the additives are
commonly found in most homes and the polymers used are common thickeners used in foods and personal
hygiene products. Oxidisers and enzymes are used to aid natural degradation, breaking down the long-
chained polymers into small simple sugars that can be flowed back with the base water to the surface at
the conclusion or clean-up of the stimulation treatment. Armour Energy will disclose all additives used by
them in the HFS of any well to the regulator.

Proppants are used in fracture stimulation to hold open a specific portion of the fracture area within the
desired oil and gas reservoir. This provides an artificial and preferential pathway for oil and gas production
and increases the effective drainage area of the well. The proppant is comprised of fine-meshed selectively
sized silica sand and may also include stable, polymeric-coated non-toxic resin-coated sands to improve the
hardness or tackiness of the internal sand grain. In deeper wells a higher strength, manufactured ceramic
or alumina bead may be required to maintain the created fracture width based on the depth and closing
stress on the fracture. In each case, the proppant selected is designed to create a targeted, stimulated
reservoir volume to enhance the extraction of oil and gas from the well.

Chemical composition and environmental persistence of each stimulation additive will be considered once
each fracture event has been allocated to a service provider and detailed plans developed.
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5.9.2  Stimulation Monitoring
5.9.2.1 Pre-stimulation groundwater monitoring

If any water is produced from the target hydrocarbon-producing formation while drilling, it will be water
quality tested. This will enable a more accurate prediction of any possible contaminant concentrations in
the post-stimulation flowback water. The parameters that will be tested will be in accordance with the
stimulation management procedures developed under the proposed conditions.

Armour Energy will undertake water quality monitoring of landholders’ active groundwater bores within a
2 km horizontal radius of the proposed stimulation activities, regardless of the vertical separation distance
to the landholder’s bore source.

5.9.2.2 Onsite Stimulation Design Assurance Monitoring Program

During the fracture stimulation treatment it is important to assure that the ongoing treatment is progressing
as designed and that the design parameters used in accordance with the pre-stimulation stimulation risk
assessments, an onsite diagnostics program will be implemented to assure that the treatment is progressing
as per design.

For example, treating pressures are the primary diagnostic to assess whether the actual job is performing
relative to design as the pressures to propagate the fracture are related to the in situ stress environment in
the reservoir being stimulated. An onsite pressure diagnostic decision tree (refer to Appendix C) will be
employed during the stimulation treatment to assure that the actual job is progressing as per design criteria.

If a variance between the design and actual job occurs, the Armour Energy onsite engineer will contact the
office with the onsite information. Any identified risks will be assessed in accordance with Armour Energy’s
Risk Assessment Matrix (see Appendix A). Finally, after the HFS, zonal isolation will be assessed through
post-fracture production history-matching, pressure monitoring and flowback stimulation fluid testing.

5.9.2.3  Post-Stimulation Flowback Monitoring Program

The key purpose of flowback manitoring is to ensure the flowback is properly characterised prior to
disposal. As such, the post-stimulation flowback monitoring program will ensure compliance with the
requirements of the proposed condition for stimulation management procedures and involves:

e full analysis of the fluid for all stimulation additives

e analysis of key parameters that may be present in the target formation:
o metals
o hydrocarbons
The monitoring will be undertaken within one week of flowback ceasing.
5.9.2.4 Post-Stimulation Groundwater Monitoring
Armour Energy will undertake post-stimulation water quality monitoring of landholders’ active groundwater

bores within a 2 km radius of the proposed stimulation activities, regardless of the target hydrocarbon
producing formation’s proximity to the landholder’s bore source formation.
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5.9.3  Existing Environment

Refer to Section 5.2.1.2 for geological setting and Section 5.8.2.2 for hydrogeological setting.

5.9.4  Description of Environmental Values

There are no prescribed environmental values under legislation relating to well stimulation activities for
PL71. Based on the assessment of the existing environment, the environmental values to be protected or
enhanced (in relation to stimulation activities) are:

* the integrity of underlying and overlying aquifers adjacent to the target formations; and

e the physical and chemical attributes of groundwater.

5.9.5 Emissions and Releases

Stimulation fluid (approximately 96% water, 3.5% or more of ceramic proppant and 0.5% or less of trace
additives) will be pumped into the target formation, with at least 80% of the fluid expected to return to the
surface in these conventional tight gas sandstone reservoirs (60% from flowback activities and 20%+ during
production activities).

5.9.6 Risks and Impacts
There is the potential for HFS fluids to impact upon the surrounding environment, specifically:
o |osses of well integrity may cause stimulation fluids to leak into overlying or underlying aquifers;

e although highly unlikely, due to the vertical separation, fracture pathways could migrate beyond the
stimulation impact zone, resulting in interconnection of aquifers or HFS fluid vertically migrating into
overlying and underlying aquifers;

e surface exposure to chemicals; and

¢ remnant stimulation fluid in formation.

The risk and magnitude of potential impacts have been assessed as very low (in accordance with
Sections 5.9.6.1 to 5.9.6.3).

5.9.6.1 Fracture Migration Risks

Well stimulation pressures will be significantly less than actual well design specifications, thus preventing
well casing failure during stimulation activities. Real-time logging services will monitor ongoing pressure
and temperature effects during the HFS activities.

The likelihood of hydraulic fractures penetrating an aquifer is rare because of vast separation between
the hydraulic fracture zones and any aquifers. Fracture modelling predicts a maximum fracture height
(i.e. vertical) of 17 m and flowing fracture length (i.e. horizontal) of up to 178 m. The fracture would need
to travel hundreds of metres within the formation to impact adjacent aquifers and this is not physically
possible with the proposed pressures and geophysical properties of the formation.

The consequence rating is assessed as being 1 (minor) as even if the fracture did migrate far enough to join
up with an adjacent aquifer (and it is emphasised that this is not physically possible under the proposed
stimulation pressures and geophysical properties of the formation) the volume of fluid that could migrate
that distance is negligible.
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5.9.6.2 Target Formation Water Quality

As previously discussed, there will be some residual stimulation fluid that remains within the target
formations following stimulation activities and flowback although the actual volume remaining from the
proposed 3 megalitre fluid volume would be less than 600KL.

The low concentrations and relatively benign nature of the chemical additives used in the stimulation fluid
would result in limited impact to groundwater quality (particularly because the target Rewan Formation is a
liquid hydrocarbon bearing formation, and water that might be extracted would already be unsafe for
domestic or agricultural uses). Armour Energy has determined the consequence of stimulation fluids
negatively impacting upon water quality in all target formations as being minor.

5.9.6.3 Chemical Exposure
An overarching risk assessment has been prepared to support this application through highlighting key
areas of concern and management strategies to be applied with regard to chemical exposure on site.

A summary of the findings of this risk assessment is provided in Table 5.14.

Table 5.14 Chemical Exposure Hazard Assessment Summary

Hazard Mitigation

Hazard from raw undiluted chemicals as delivered

s Short Term health hazards for exposure to concentrated s All chemicals are to be transported to the
chemicals as they are delivered to the site are considered to site in accordance with the relevant
be the most relevant risk. hazardous substance regulation; and

* Undiluted chemicals may be harmful to humans in their solid * handled on site in accordance with the
or liquid form. Safety Data Sheet (SDS) for the product.

¢  Allligquid chemical should be treated as hazardous to the
environment if spilt directly into a water body.

*  Guar-gum (powder) may also be hazardous if spilt directly
into surface water, however, guar-gum is a natural and easily
biodegradable substance. The Cause of harm would be via
oxygen depletion.

Hazard from mixed stimulation fluids and flowback fluids

* The chemicals are diluted and mixed as a part forming the * The chemicals that are present in the
stimulation fluid and therefore have different hazardous stimulation fluid are in lower
properties than the raw chemicals concentrations than the undiluted product
e based on the dilution ratio of the chemicals, the likely hazard and are _themf“re have a lower hazard and
associated with the diluted chemicals would likely to extend health risk.
as far as mild irritations to gastrointestinal effects. e Ensure that the stimulation fluids is
e  Fluids are considered likely to be toxic to aquatic environment appropriately stored on'site in |'|r1e.d ponds
and to soil organisms due to the elevated salinity. This is a low or storage IVESSEI to avoid uncontained
risk as the wells sites are required to be at least 100m from a spills to soil.
watercourse. s  Ensure that the fracture stimulation ponds
s Fluids are expected to be of low toxicity to stock, however the are maintained behind a secure stock proof
water would still not be considered suitable for stock fence.
watering purposes. s  Ensure that a suitably certified, or

regulated waste contractor is engaged for
the removal of the flowback fluid from the
ponds
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Findings of the exposure assessment component of the overarching risk assessment are as follows:

e considering well integrity control measures and geological separation (refer to Section 5.9.7.1),
there are no reasonable or plausible exposure pathways arising via the sub-surface;

e exposure pathways for raw chemicals are limited to the spillage scenarios. In the absence of a spill,
there is no pathway for to any receptor;

e the only exposure pathway to chemicals into the environment is from the management of the
flowback fluid;

s the only exposure pathway to humans under normal operating conditions is to Armour Energy staff
and not the general public, due to the isolation of the drilling operation; and

e accidental releases of flowback fluid could result in serious damage to the local soils and potentially
result in isolated near surface groundwater contamination. This would only be in the case of a major
spill = for example a major containment failure. Any storage structures will be appropriately designed
to relevant standards and accepted engineering practice and maintained with enough freeboard to
avoid overtopping. Due to the very minor contributions of formation water to flowback, amount of
flowback can be accurately quantified to assist in accurate fluid storage planning taking account of
potential rainfall events.

Armour Energy has determined that the consequence of managed stimulation fluids or flowback being
released in their diluted states is minor (rating 1), and the overall risk rating is very low.

5.9.7 Management Practices

A more detailed risk assessment will be undertaken based on specific chemicals to be used once each
fracture event has been allocated to a service provider and detailed plans developed. This risk assessment
will populate the Stimulation Management Procedures for the specific well and ensure compliance with the
proposed conditions of the EA. The specific objectives of this assessment will be to:

e assess the toxicological and ecotoxicological information of chemicals’
e provide information on the persistence and bioaccumulation potential of the chemicals used;
e identify the stimulation fluid chemicals of potential concern derived from the risk assessment

e undertake an environmental hazard assessment of leaving chemicals used in the stimulation fluids in
the target gas producing formation for extended periods subsequent to stimulation

e assess the human health exposure pathways to Armours personnel and the regional population; and

+ develop the site-specific risk characterisation of environmental impacts based on the environmental
hazard assessment scope of work.

While specific risk control measures will be fully determined based on the results of the detailed
environmental risk assessment outlined above, Armour Energy provides the following commitments to
good management practices with regards to; well construction and integrity (Section 5.9.7.1), fracture
migration (Section 5.9.7.2), and chemical risk management (Section 5.9.7.3).
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5.9.7.1 Well Construction and Integrity

Well construction shall be undertaken in accordance with the industry document, ‘Code of Practice for the
construction and abandonment of petroleum wells and associated bores in Queensland’ (DNRM, 2017) and
Armour Energy's ‘Well Integrity Management Plan’ (Armour Energy, 2018).

The casing programme will consist of 9 5/8 -inch casing set below the Bungil Formation, followed by 7-inch
casing to just above the Rewan Formation and 4 ¥ inch casing cemented across the Rewan Formation to
a total depth. This design will seal off water flows from the Bungil Formation to reduce the risk of cross-
flows between aquifers and the uncontrolled release of well bore fluids to surface, throughout the life of
the well.

All casing and tubing has been manufactured to strict standards and complies with the latest edition of
1SO 11960, and shall be set at appropriate depths to provide an adequate safety margin between the
formation fracture pressure and anticipated pressures during well control and casing cementation
operations.

Well casing specifications (10,000psi) significantly exceed the proposed HFS surface pressures in order to
maintain well integrity. Critical casing loads and safety factors have been calculated for each casing string,
utilising specialised well analysis software and real-time monitoring undertaken of pressure and
temperature effects during the proposed activities.

Purpose-designed cement and installation techniques shall be used address geologically-specific conditions
for each petroleum well to provide a robust seal that isolates the well from the surrounding formations and
protects the well materials from extreme formation conditions.

Appropriate cement laboratory testing procedures shall be carried out on representative samples of the
mix water, cement and additives to confirm the resulting primary cement slurry meets the requirements of
the well design.

5.9.7.2  Fracture Migration

In standard CSG activities, excessive fracture migration has the potential to create connectivity between
target formations and adjacent aquifers and, in turn, impact upon the environmental values of the
groundwater in those aquifers. However, for this project targeting much deeper hydrocarbon target
formations, there are very large separation distances from aquifers used for water resources. This
effectively means the chance of migration from the target formation to aquifers is remote as detailed
further below.

The specific design of HFS operations for PL71 will ensure that the risk of fracturing beyond the boundaries
of the target formation is minimized to the greatest extent practicable, and that the HFS fluid should
remain contained within the target formation and the well bore.

The target Rewan Formation in PL71 is 200 - 800 m thick and more than 1,800 m below the earth’s surface.
Within PL71 there are 16 registered water bores (DNRM and private) and 2 water boreholes identified
under the Petroleum and Gas Act. These water bores are located in between the Timbury Hills Formation
(i.e. depth of 2,500 m) and the Griman Creek Formation (i.e. depth of 140 m)

Fracture modelling (taking into account the individual properties of the petroleum well, target formation,

stimulation fluid, etc.) predicts a fracture height (i.e. vertical) and flowing fracture length (i.e. horizontal) of
upto 17 m and 178 m, respectively.
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This means that there will be at least 200 m vertical separation between the HFS and the nearest aquifers.
This represents at least a x10 safety factor based on the HFS vertical fracture height. The likelihood
therefore of a hydraulic fracture penetrating an overlying or underlying aquifer is extremely low.
Furthermore, all stimulation activities will be conducted at depths below the Snake Creek Mudstone
Member which acts as a geological seal therein preventing fluid migration and cross-flow between adjacent
aquifers.

Fracture migration may be monitored using radioactive tracers (as an additive to the stimulation fluid).
5.9.7.3 Chemical Risk Management Procedures
The following commitments are to be implemented for the management of HFS chemicals:

¢ handling and storage of all chemicals will be undertaken in accordance with relevant standards for
health and safety, transport, storage, handling, use and disposal;

e liquid chemicals will be transported in approved chemical tote tanks with a catchment tray as required
by dangerous good regulations;

e dry chemicals will be carried in in compliance with dangerous goods regulations where relevant and in
a manner that will protect against accidental discharge, such as in bulk on pallets;

* pumps, pipes and mixers will be designed ensuring they are of more than adequate capacity and be
leak tested prior to use;

* biocides and surfactants will be contained in sealed plastic containers that dissolve in water, therefore
requiring no human contact to add them to the stimulation fluid mix. Operators will be trained in the
handling and storage of biocides and surfactants;

* A monitoring programme will be implemented, including testing of stimulation pond water after
stimulation. Stimulation pond water will not be directed to any other non- stimulation pond or to the
treatment system until test results show that it is acceptable in quality; and

e flowback will be stored in tanks.

The following chemicals will not be used in stimulation: naphthalene, phenanthrenes, benzene, fluorenes,

ethylene glycol, toluene, ethylbenzene, xylene, phenol, ethylene, diesel, kerosene, aromatic solvents,
formaldehyde.
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6.0 Rehabilitation

6.1 Decommissioning Infrastructure

Decommissioning well stimulation infrastructure will be undertaken in accordance with the relevant
provisions of the Petroleum and Gas (Production and Safety) Act 2004, the Petroleum and Gas (Production
and Safety) Regulation 2008 and the EA.

Rehabilitation of disturbed areas shall take place progressively as works are staged and new areas are
disturbed.

6.2 Transitional Rehabilitation

Transitional rehabilitation will ideally be undertaken on disturbed areas associated with stimulation
activities where part of the area is no longer required for those activities.

Transitional rehabilitation aims to stabilise disturbed land prior to undertaking final rehabilitation, thereby
minimising potential impacts on surrounding environmental values (e.g. minimising erosion and potential for
weed establishment). Transitional rehabilitation involves re-contouring the land surface if required, replacing
topsoil, and direct seeding of groundcover species (pasture or native grasses depending on the final post-
disturbance land use), with ongoing maintenance required to meet the criteria specified in the EA.

6.3 Final Rehabilitation

Final rehabilitation will be undertaken once the site is no longer required for operational activities. Final
rehabilitation can involve remediating any contamination, re-contouring of the landform, replacing subsoil
and topsoil, ripping as required, and revegetation with appropriate species depending on the final post-
disturbance land use.

6.4 Pre-fabricated Tanks

Pre-fabricated structures for storing HFS fluid and flowback fluids will be utilised during well stimulation
activities.

All remaining flowback fluid should be removed and transported to an appropriate treatment/disposal
facility. As with all waste, Armour Energy shall deal with the remnant water or flowback fluid in accordance
with the waste management hierarchy (per the Environmental Protection {Waste Management) Policy 2000)
and investigate possible re-use as per requirements of the relevant EA.

Synthetic liners (if used) shall be removed and possible recycling options explored. Where recycling is not
an option, the liners shall be disposed of to landfill.

Associated pipework, pumps, water treatment systems, etc. should be decommissioned and removed from
site unless the landowner indicates that they would prefer that the infrastructure remains in place for their
use.

Where necessary, earthworks shall be undertaken to restore the location of the pre-fabricated tank so
that the resultant landform is geo-technically and geo-chemically stable (with due consideration given to
settlement, consolidation allowances, bearing capacity, erosion resistance). Compacted surfaces beneath
the tank shall be ripped, if necessary. Topsoil shall be reinstated to a depth of 250mm, followed by
re-vegetation.
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6.5 Road and Access Tracks

Roads and access tracks are an integral part of the environmental management of any petroleum project.
Roads and access tracks consolidate the trafficable areas into a discrete section of each project and avoids
unnecessary disturbance to the remaining portion of each petroleum authority.

Roads and access tracks that have no further use should be decommissioned by ripping to remove
compaction, re-spreading stockpiled topsoil, and revegetation.

6.6 Water Crossings

Waterway crossings should be rehabilitated by re-contouring disturbed areas to match the surrounding
land as soon as practicable after petroleum activities have ceased. The surface will usually be lightly
scarified before spreading the topsoil, to promote vegetation re-growth and protect against the topsoil
loss. Temporary waterway barriers should be removed and reseeding should be undertaken to minimise
erosion and promote regeneration of riparian vegetation.

6.7 Flare Pits

Flare pits should generally be decommissioned within 12 months of no longer being required.

As with other containment systems, flare pits should have all remaining liquids removed and transported to
an appropriate treatment/disposal facility or, where appropriate, reused in accordance with the waste
management hierarchy and the requirements of the relevant EA.

Synthetic liners (if used) should be removed and disposed of to landfill. Associated pipework, pumps, water
treatment systems, etc, should be decommissioned and removed from site unless the landowner indicates
that they would prefer that the infrastructure remains in place for their use.

Because of the nature and purpose of flare pits, investigations should be undertaken by a suitably qualified
person to determine the presence or absence of soil contamination.

In all circumstances, soil investigations should be conducted in accordance with the National Environment
Protection (Assessment of Site Contamination) Measure (NEPC, 1999).

Backfilling should be undertaken in a manner that is complimentary to the natural contours of the existing
landscape to ensure surface subsidence is avoided. In circumstances where backfilling is not practical,
contours should be ripped and returned to a state similar to the surrounding environment. For gibber,
erosion can be minimised by maintaining batter slopes of less than 2%. Seeding or revegetation should also
be undertaken (subject to original state/distribution of vegetation).

6.8 Visual Amenity of Rehabilitated Areas

Visual aspects of rehabilitated areas can have a considerable impact upon the amenity of surrounding
sensitive receptors. Armour Energy should undertake a review of the Planning Scheme of the relevant local
government to ensure that its petroleum activities will not adversely impact on visual amenity of current or
future sensitive receptors, such as residential dwellings and other industrial activities.

Armour Energy shall consider the following impact mitigation measures:

* where possible, obscure rehabilitated areas with native vegetation or natural landforms; and
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* forinfrastructure that is authorised to remain intact, utilising neutral colour schemes to facilitate
better integration into the surrounding landscape.

Where complaints have been received in relation to visual amenity, Armour Energy shall endeavour to
address the issue in an expeditious and cost-effective manner.

6.9 Rehabilitation Success

Rehabilitation can be considered successful when the site can be managed for its designated land-use
(either similar to that of surrounding undisturbed areas or as otherwise agreed in a written document with
the landowner/holder and administering authority) without any greater management input than for other
land in the area being used for a similar purpose and there is evidence that the rehabilitation has been
successful for at least three years.

Environmental indicators should be identified in order to effectively demonstrate rehabilitation success.
This may involve the measurement of a single parameter or they may involve the amalgamation of
measurements of several parameters into an index or model. There could be several indicators for one
objective and one indicator may have relevance to more than one objective. Some may be important over a
wide area while others may have a local significance or relate to how a particular objective is to be achieved
for a particular mine. The general consensus is that a good and useful environmental indicator shall:

e have an agreed, scientifically sound meaning;

e represent an environmental aspect of importance to society;

e tell us something important and its meaning is readily understood;

s have a practical measurement process;

¢ help focus information to answer important questions; and

e assist decision making by being effective and cost-efficient.

Wherever possible, site-specific environmental indicators should be determined prior to the
commencement of rehabilitation works. However, in the absence of site-specific indicators, the following
generic indicators shall be applicable:

s final land use takes into account local and regional initiatives;

e land usage options obtain optimal economic and social return whilst minimising environmental impact;
e final land use is compatible with surrounding land function/usage requirements;

* final land use addresses the limitations of land capability and growing media;

e land use will be aligned to the relevant land zonings and regional Planning Schemes;

* weeds and pest animal species (distribution and impact) are broadly comparable to baseline or
reference site;

e areas of bare ground are broadly comparable to reference site;

* live species, healthy species, trees with dieback, dead species, and species flowering is comparable to
reference sites; and
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s growth of trees, shrubs, grasses, etc, is comparable to reference sites with consideration of variable
factors between reference and rehabilitation sites.

Rehabilitation shall be considered successful where the designated environmental indicators have been
achieved for the stipulated monitoring period.

6.10 Rehabilitation Monitoring and Reporting

Ideally, rehabilitation monitoring should make critical comparisons with environmental monitoring results
against rehabilitation objectives, and target and identify possible trends and areas for improvement.
Monitoring shall be structured to assess effectiveness of environmental controls implemented and, where
necessary, identify modifications required for the monitoring program, rehabilitation practices or areas
requiring research.

Reporting shall be undertaken in accordance with statutory requirements.
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7.0 Environmental Offsets

An environmental authority amendment application for a resource activity is a prescribed activity under the
Environmental Offsets Regulation 2014 for which an environmental offset may be required if the activity
will have a significant residual impact on a prescribed environmental matter.

Prescribed matters are also identified in the Environmental Offsets Regulation 2014 which under this
application the applicable prescribed matter will be ‘matters of state environmental significance’ which are

defined in Schedule 2.

The location of these additional wells and HFS activities has been designed to avoid any prescribed matter
and as such do not trigger the need for an environmental offset.
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Armour Energy Risk Matrix

LIKELIHOOD

they could occur

Minor environmental damage (e.g.)

- Limited damage to minimal area of low
significance

- Little or no environmental harm

Very low Medium

Moderate environmental damage (e.g.)
- Environmental harm which is localised and
easily rehabilitated

- Spill of a small volume of contaminants
which is contained on site

-Short term damage to a small area of little
environmental significance

- Environmental nuisance complaint from
resident

Medium Medium High

Serious environmental damage (e.g.)
- 5pill released from site which does not
impact on ecosystem function

- Short term impact on protected species

- Several environmental nuisance complaints
from the community

Medium High High Very high

Major environmental damage (e.g.)
- Shart-term harm that is widespread ar of a
high impact.

-Harm caused to an area of high
conservation value or special significance
- Harm affecting the health of a group of 4
people Medium High
- Death of protected species
- 5pill with short to medium term impact on
ecosystem function

- Broad public concern at regional level due
to environmental nuisance

Very High

Catastrophic environmental damage (e.g.)
- Long-term harmthat is widespread ar of a
high impact

-Irreparable damage to an environmental
value

- Environmental harm which causes a fatality
- Destruction of protected ecosystems

- S5pill with long term impact on ecosystem
function

- Action that contributes to the extinction of a
species

Medium High Very high

CATASTROPHIC 5 IAIOR 4 SERIOUS 3 MODERATE 2 MINOR 1
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Fracture Stimulation Decision Making
Process
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Fracture Stimulation Decision Making Process

(A well can be identified as a frac candidate based

on:

+« core/DST data in the well or offset well;

* lower-permeability area based on past/current
well history; and

. ge or pr

underperf

;#‘:-W’
umwelt

Any known
geologic faults that could
interconnect target zone to
aquifers?

Results of detailed geologic model and
ongoing seismic interpretation

Develop alternative well strategy to
achieve higher production through
drilling and completion technigues

Mo
Well log data or data from wells with
similar geclogic conditions

Adequate shale(s),
coal(s), or sufficient in-situ stress
present to provide standoff and
isolate fracture from overlying

and underlying aguifers?

Results of hydraulic fracture modelling
using well log data or data from wells
in similar geclegic conditions

Results of prior diagnostics in the area
or analogue diagnostic data from
similar geclogic conditions

Yes

Open hole or cased hole completio
strategy?

Cased Hol -Open Hol
! I

I

Mo

Can reducing the number of
interval(s) reduce the risk?

Yes

|

Reduce the interval(s) to provide
adequate standoff or isolation fram
underlying/overlying aquifers

Set ECP depth
based on risk
assessment

Set intervals based
on risk assessment

I |
!

Establish cement design to isclate aquifers
from frac intervals with adequate strength
carmeant

y
Perform cement job to isolate aquifers
from frac intervals with adequate strength
cement and lead (or lower density) slurry
back to surface pipe

Assess cement job with cement evaluation

log back to surface pipe

Is cement job
adequate to maintain isolation of
frac treatment?

Prepare well completion programme
including frac treatment

Environmen
7033_R01_

thority (EPPGO0342913) Amendment Application
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Perform cement squeeze job to improve
cement integrity

Yes

I a frac treatment still a
well objective?

No
+

Prepare well completion programme
without frac

Appendix B
1
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APPENDIX C

Onsite Pressure Diagnostic Decision Tree
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Onsite Pressure Diagnostic Decision Tree

A well is a frac candidate based on a:
+ well programme has been developed including a
frac job;
+ frac model has been d loped to match agai
observed pressures onsite; and
= programme and additives have been submitted and
i by 1

Pp ¥ group

Results of detailed geologic model and
angoing seismic interpratation

Wall log data from or data from wells
with similar geologic conditions

%

o
umwelt

‘Were additional intervals

chosen to provide standoff and

Results of prior diagnostics In the area
or analogue diagnostic data from
similar geologic conditions

isolate fracture from overlying and
underlying aquifers?

Identify them on log and assure frac
model coverage and understanding of
strass values between the target
intervals and the aquifer(s)

Results of hydraulic fracture modelling
using wall log data or data from wells
in similar geologic conditions

Mo

}

Perform pre-frac injection test with
treated water (pH control, bactericide

only) on uppamost and st

intervals of interest

Run temperature survey to ascertain
observed frac height, review with Armour
Technical Team

Confer with Armour Technical Team =0

Was treatment isolation
breached as indicated by the
tempearature survey?

Mo

Adjust medel to cbservations and assure
Isolation is maintained with main treatment
dasign

Are observed pressures

prassures?

conformable to the pre-frac modelled

Yas
Is isolation maintained?
Mo
Do not procead with frac treatment on the
L

interval

Procead with main frac treatment

Do observed pressuras
conform to the pre-frac modelled

pressuras?

in frac

Procesd with regulatory agency
nofification processes, evaluate
production/salinity from the interval,
remadiate if required

Is thare
containment to the desired frac
Intervals o assure aquifer
isolation?

EPPGO0342513) Amer

dmer
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Submit all required post frac data,
reports, and chemical usage to
regulatory authorities
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Maranoa Regional Council

General Meeting - 26 September 2018

COUNCILLOR REPORT

Meeting: General 26 September 2018 Date: 26 September 2018
[tem Number: L.4 File Number: D18/76478
SUBJECT HEADING: Membership Opportunity - South Queensland

Natural Resource Management Ltd.
Classification: Open Access
Author & Councillor’s Title: Cr Tyson Golder

Executive Summary:
This matter was laid on the table at the last meeting and is represented in
accordance with the following resolution GM/09.2018/84.

Councillor’'s Recommendation:
That the information be considered.

Background:

Chairperson of the interim Southern Queensland Natural Resource Management (SQ
NRM) Mark O’Brien, has emailed Mayor Golder to encourage Councillors and staff to
consider applying for membership in the NRM.

Consultation:
Chair Mark O’Brien - SQNRM

Policy Implications:

Nil

Financial Resource Implications:

Nil

Supporting Documentation:

10  South Queensland NRM formation - Media Release - D18/70061
2018

20 Mark O'Brien - Request for consideration of SQNRM D18/70098

membership - 4 September 2018
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Attachment 1 South Queensland NRM formation - Media Release - 2018

MEDIA RELEASE

For immediate release

27 August 2018

Members sought for Southern Queensland NRM

Southern Queenslanders are invited to help shape the future of natural resource management
(NRM) in the region by becoming a member of Southern Queensland Natural Resource
Management.

Southern Queensland Natural Resource Management (SQ NRM), a not-for-profit organisation,
has been established to deliver quality natural resources management services and support for
the communities across southern Queensland.

The NRM region extends from the eastern Toowoomba Regional Council boundary, to the
northern boundaries of the Western Downs, Maranoa and Murweh Regional Councils, south to
the southern Queensland border and includes Quilpie and Bulloo local government areas.

The new NRM body has been formed to deliver an inclusive, equitable and sustainable
approach to natural resource management for Southern Queensland.

The formation is fully supported by South West NRM, Condamine Alliance and Queensland
Murray Darling Committee. These existing NRMs are currently transitioning towards closure.

Chair of the interim SQ NRM board, Mark O’'Brien, said it was an exciting time for the
community to get involved in NRM.

“We are committed to delivering community-led natural resource management right across the
region so we need a diverse membership which reflects our regions interests and industry” Mr
O’Brien said.

“We invite individuals to become members before 30 September so they are eligible to vote at
the first General Meeting on 31 October.

“We are also very keen to hear from people interested in forming the new Board of Directors”
Mr O'Brien said.

Membership of SQ NRM is free. To join or find out more email members@sgnrm.com.au.

<ENDS>

Media contact: Bob Frazer, Acting CEO, 0487410382.
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Photo: Interim SQNRM board from left, Hugh McMicking, Karen Tully, George Moore, Ann
Noon, Jim Cavaye and Mark O’Brien (chair).
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Attachment 2 Mark O'Brien - Request for consideration of SQNRM membership - 4 September 2018

Michelle Filan

From: Mark O'Brien <mark@wwsale.com.au>

Sent: Tuesday, 4 September 2018 8:53 AM

To: Tyson Golder

Subject: SQNRM membership

Attachments: SQ NRM Membership Form 2018-2019 v2.docx
Follow Up Flag: Follow up

Flag Status: Flagged

Tyson

Could I encourage you and your councillors and staff to consider becoming members of the new NRM
Regional Body called SQNRM.

Attached is a membership form.
It’s free but application before the end of this month is imperative.

Thanks and regards
Mark

Mark O’Brien
Chairman

SQ NRM

0427 568 324
mark@wwsale.com.au

Safe Stamp
Your Anti-virus Service scanned this email. It is safe from known viruses.
For more information regarding this service, please contact your service provider.
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Attachment 2 Mark O'Brien - Request for consideration of SQNRM membership - 4 September 2018

Southern Queensland Natural Resources Management Ltd
Individual Membership Application Form 2018/2019

Name:

Of (street address):

City/Town: State: Postcode:

Email address:

Phone number:
1 wish to apply for membership of Southern Queensland Natural Resources Management Ltd. and agree to be

bound by the regulations of its Constitution.
My primary place of residence is in the (tick one only):

(] Eastern Sub-region
[J Western Sub-region
[J Outside, but with a strong interest in the region.
| am interested/have knowledge and skills in (tick three only):

[J Practical on-ground natural resource [ Land management and Land Use planning
management [J Community participation and development

[J Water and Water Quality [ Conservation

[ Industry including Agriculture [J Aboriginal interests and cultural assets

[J catchment management [] Weed and feral animal management.

O Climate S

Membership fee:
The membership fee for an individual applicant for the 2018/2019 Financial Year is: $0.00

Members commitment: -
By applying for membership, you agree to be bound by the Constitution of Southern Queensland Natural
Resources Management Ltd.

Signed by:

Name: Signature: Date:

OPTIONAL:
Other relevant
groups that |
am a member
of in the region

(i.e. landcare):
Office use only:
Date received: | Date:
Entered on Name:
applicant
register by: Date:
Board Date:
Southern Queensland Natural Resources Management approval:
PO Box 1670
Entered on Name:
Toowoomba Qld 4350 N
membersqnrm@gamail.com :
register by: Date:
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