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1 Executive Summary

The Beetaloo Basin Kyalla 117 N2 Civil Construction Environmental Management Plan (EMP) forms the basis of
Origin Energy’s (Origin’s) application to the Northern Territory (NT) Department of Primary Industry and Resources
(DPIR) for the construction of civil related infrastructure to support the drilling, hydraulic fracture stimulation (HFS)
and well testing of a future exploration well.

This EMP has been prepared with reference to the NT Petroleum (Environment) Regulations 2016, Code of
Practice for Petroleum Activities in the Northern Territory and the Exploration Agreements between Origin, Native
Title holders and the Northern Land Council (NLC).

The overall objective of the EMP is to ensure that the activities the subject of this EMP are carried out in a manner
by which the environmental impacts and environmental risks will be reduced to a level that is as low as
reasonably practicable and acceptable. It is noted that this EMP does not seek approval for future exploration
activities or potential HFS activities. Approval to commence drilling, stimulating and testing an exploration well will
be covered in a separate EMP submission prior to conducting such activities.

This EMP covers a series of low impact civil construction activities required to enable Origin's 2019/20 exploration
program. The civil construction program will involve the installation of, or upgrading of, access tracks, camp pad
and lease pad.

The activities pertaining to this EMP will occur within the approved subject land area which has been approved by
the custodians and the NLC and covered by AAPA Certificate C2019/014. These activities include:

- Establishment of a 4.5 hectare exploration lease pad, a 1 hectare camp pad and a 0.2 hectare soil stockpile
area;

- Land clearing required for, and construction of, up to a total 650m of access track;

- Use of existing approved gravel pits to provide material for improving stability and integrity of the access
tracks and lease pads; and

- Installation of fencing, gates and grids.

For the preparation of this EMP, a land condition assessment was completed in August 2018 to review the
physical, natural and cultural heritage environment of the proposed exploration activities.

The proposed location of civil construction activities is located within Corymbia low woodland with a tussock grass
understorey. The proposed site has high native grass cover and included numerous species suitable for
granivorous birds (seed eaters). Dense leaf litter and numerous logs provide suitable refuge and foraging sites
for fauna such as reptiles. This vegetation type is widespread in the tropical savannas of the Northern Territory
and may provide habitat for some threatened species such as the Crested Shrike-tit (Falcunculus frontatus whitei)
(DoTEE, 2014, Ward, 2008). As the level of clearing for the proposed activity is small, no significant impacts on
protected flora and fauna are predicted.

There was no evidence of weeds observed during the survey. This suggests the primary controls for this program
will therefore be focused on preventing the introduction of weeds and managing weeds promoted through site
disturbance.

The archaeology assessment did not identify culturally sensitive landforms or artefacts within the proposed
disturbance are. In addition, a sacred site clearance survey coordinated and carried out by the Northern Land
Council (NLC) in August and September 2018, was led by their anthropologist and included site visits and
consultations with the Native Title holders / custodian. The Sacred Site Avoidance Survey Report /
Anthropological Report has been provided to the Aboriginal Areas Protection Authority and informed the issuing of
AAPA Certificate C2019/014.

The environmental, heritage and social risks associated with the civil construction activities have been assessed
utilising the Origin risk assessment framework. The detailed risk assessment presents the range of potentially
impact-causing activities, corresponding mitigation measures and residual risk ratings based on their assessed
worst-case consequence and likelihood of occurrence.

Key environmental impacts and risks identified for the program include;

- impacts on flora, fauna and habitat from clearing native vegetation;
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- impacts on pastoral land and habitat from bushfire; and
- impacts on to land and surface water from erosion from civil construction activities.

It was considered that with the appropriate controls implemented to mitigate the impacts, there were no residual
risks above a rating of medium, with 31 out of the 40 risks identified as being considered low. The medium risks

identified were consistent with standard civil construction activities completed across the NT, being the potential
for the spread of weeds, erosion and sediment control and the ignition of bushfires from the proposed activities.

The assessment demonstrates the risks associated with the activities covered under the EMP can be reduced to
as low as reasonably practicable and acceptable.

At completion of activities, and once a determination has been made in relation to decommissioning, a site-
specific rehabilitation plan will be developed for each site. Where the site is not able to be handed over to the
pastoralist for beneficial use, the site will be rehabilitated back to a safe, stable landform consistent with
surrounding land use.

Due to the limited nature of the future exploration activities, community engagement for the 2019/20 exploration
installation project has focused on the host Traditional Owners via the Northern Land Council (NLC) and host
Pastoralists directly affected by the proposed activity. Detailed community and stakeholder engagement are
ongoing and covers Origin’s activities on a broader level. Further information on stakeholder engagement is
provided in section 5.



2 Introduction

2.1 Purpose

Origin is required to provide a site-based Environmental Management Plan (EMP) for the Kyalla 117 N2 civil works
program to the Department of Environment and Natural Resources (DENR) in accordance with the Petroleum Act
2018. The civils program is an enabling activity required to drill, stimulate and test an exploration wells on the Kyalla
117 N2 well lease pad.

This EMP has been prepared with reference to the NT Petroleum (Environment) Regulations 2018, NT Petroleum
codes of practice and the Exploration Agreement(s) between Origin, Native Title Holders and the Northern Land
Council (NLC).

The overall objective of the EMP is to ensure that the activities are carried out in a manner by which the
environmental impacts and environmental risks will be reduced to a level that is as low as reasonably practicable
and acceptable

More specifically, this EMP aims to:
e address regulatory requirements

e provide site-specific impact management strategies to assist Origin in maintaining a positive position in
the local community throughout its program

e align with the principles of Ecological Sustainable Development (ESD) through the adoption of
responsible development practices that are designed to maximise social benefit, whilst minimising the
level of impact on the surrounding ecosystems.

e provide a description of site-specific aspects of the existing environment (physical, biological, social and
cultural)

e provide site-specific plans for review, monitoring and rehabilitation

e be a practical and usable document, with environmental management principles that are easily
implemented and effective

The ‘site’ is defined as all the work areas including the exploration camp, well pads and access tracks within the
cleared subject land area. NOTE Origin reference Kyalla 117 N2, is referred to by NLC and AAPA as CAb.

2.2 Background

Origin holds three petroleum exploration permits in the Barkly region under the Beetaloo Joint Venture with Falcon
Oil and Gas. These permits consist of EP76, EP98 and EP117 which cover 18,512 square kilometres (km?) of
largely pastoral leases on the Sturt Plain, part of the Barkly Tableland, within the Northern Territory (Figure 1) and
were originally granted by the NT Minister for Mines and Energy under the Petroleum Act 2014.

Since becoming Operator of the exploration permits in 2014, Origin has drilled three vertical wells (Kalala S-1,
Amungee NW-1, Beetaloo W-1) and one horizontal well (Amungee NW-1H). A successful hydraulic fracture
stimulation and production test was undertaken on the Amungee NW-1H well in 2016, highlighting the potential of
the Beetaloo Basin as a future unconventional shale development. Upon completion of the 2016 work program,
Kalala S-1 and Beetaloo W-1 were suspended and a pressure monitoring commenced at Amungee NW-1H.

Future exploration activity was ceased in September 2016 when the Northern Territory Government announced a
moratorium on hydraulic fracture stimulation of unconventional reservoirs pending the outcome of an independent
inquiry.

The Inquiry handed down its Final Report to the Northern Territory Government on Tuesday 27 March 2018. The
Inquiry concluded that the risks associated with unconventional onshore shale gas extraction in the NT could be
appropriately managed provided all the recommendations be adopted and implemented. The NTG subsequently
accepted all 135 recommendations and announced the lifting of the moratorium on 17 April 2018. Of the 135
recommendations, 35 were required to be implemented prior to the commencement of exploration, with the
remaining recommendations required to be implemented prior to the commencement of production.

This EMP forms the basis of Origin’s application to the DENR for the Kyalla 117 N2 civils construction program.
This civils EMP is required to enable the drilling, stimulation and well testing of the Kyalla 117 N2-1 petroleum
exploration wells within Origin’s exploration permits. The plan provides an overview of how Origin proposes to
manage the environmental risk associated with its activities, including how it will address its regulatory obligations



and relevant Inquiry recommendations that have underpinned the Code of Practice for Petroleum Activities in the
NT, which is currently in draft form (referred to herein as the NT Petroleum CoP).

It should be noted that this EMP does not cover the drilling, stimulation and well testing of an exploration well.

Figure 1 Location of Origin Permit Area

EP 117
6,375 km?

2.3 Project Boundary

Origin is proposing to construct civils infrastructure within the Kyalla 117 N2 location required for the drilling,
stimulation and testing of an exploration well within the Exploration Permit 117. The boundary of this EMP is defined
as the area which may be affected by exploration activities. This includes:

e construction of an access track connecting the existing access track to the new exploration lease pad
e construction of an exploration well lease pad

e construction of a temporary camp lease pad

e upgrade of the access track intersection with the Stuart Highway

e use of existing approved gravel pits

The proposed locations of the infrastructure is within the NLC and AAPA cleared subject land area and is provided
in Table 1, Figure 2 and Figure 3. It is noted that the nominated areas for infrastructure may be changed slightly to
minimise environmental and heritage impacts (e.g. significant tree or habitat avoidance, or any chance-finds
associated with archaeological artefacts). Such modification will be made within the existing surveyed areas.



Table 1 Proposed infrastructure location and disturbance area

EP117 Kyalla 117N2 | 1o field/Shenandoah | 53 356175 | 8137500 | 4.5
well Pad

EP117 g:g‘p lease Hayfield/Shenandoah | 53 356448 | 8137813 | 1

EP117 Stockpile Hayfield/Shenandoah | 53 356435 | 8137500 | 0.2
laydown

EP117 Access Tracks Hayfield/Shenandoah | 53 356192 | 8138068 | 0.5
Stuart highway

EP117 intersection Hayfield/Shenandoah | 53 356400 | 8137620 | 0.4
upgrade

Total Disturbance Area (Ha) 6.6

* Universal Transverse Mercator (UTM) geographic coordinate system is Geocentric Datum of Australia (GDA) 94.

2.4 Project Proponent

The proponent for the project is Origin as the operator. The key Operator contacts for this plan are provided
below. Origin representatives can be contacted on 1800 052 630 or Community.feedback@originenergy.com.au.

Tracey Boyes General Manager- Beetaloo and
Growth Assets

Matthew Hanson Project and Operations Manager

Stephanie Stonier Corporate Affairs Manager

Matt Kernke Environment Specialist
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2.5 Broader Exploration Project

Origin’s Beetaloo Basin tenure is in the early stages of exploration and appraisal. Future activities are focused on
proving the technical and commercial viability of the resource through the strategic placement of wells within the
most prospective areas and / or formations.

As illustrated in Figure 4, Origin is in the early stages of its nine-well exploration programme which is intended to
better understand the potential of the resource including the technical and commercial viability of the underlying
source rocks.

The Kyalla 117 N2 lease pad and associated infrastructure will be constructed to enable the drilling, stimulation
and well testing of an exploration well. The first of these wells is planned to be drilled in 2019 and is referred to as
the Kyalla 117 N2-1 well. Exploration activities in 2020 and beyond will be informed by the well results of the
2019 campaign.

In addition to the potential environmental risks associated with the civils components, broader considerations of
the cumulative impacts associated with future drilling and stimulation activities have been included in this
assessment.

Figure 4 Conceptual Beetaloo Basin project pathway from exploration to development

3 Environmental Legislation and other Requirements

The following section provides an overview of the relevant regulatory requirements, codes of practice and
agreements that apply to the activities covered under this EMP. This is the first step in defining the context of the
project and provides an overview of the minimum standards and governance framework for any Petroleum related
controlled activity.

3.1 Regulatory Framework

In the NT, the granting and administration of exploration permits and associated petroleum activities rests with the
Minister for Primary Industry and Resources under the Petroleum Act 1984. In order to commence an activity or a
stage of an activity which is carried out, or proposed to be carried out, in connection with a technical work
programme for a petroleum interest and that has, or will have, an environmental impact or environmental risk (a
regulated activity) an environment management plan (EMP) must be approved by the Minister for Environment
and Natural Resources in accordance with the Petroleum (Environment) Regulations 2016.

Alongside the EMP assessment and approval process under the Petroleum (Environment) Regulations 2016, the
Northern Territory Environment Protection Authority (NT EPA) administers the Environmental Assessment Act



1982; which allows for proposals to be assessed as to whether a proposal has the potential to have a significant
effect on the environment and if so, whether assessment by way of public environment report or environmental
impact statement is required.

A range of Territory and Commonwealth legislation, agreements, operating consents, guideline’s and codes of
practice are relevant to the activities described in this EMP. These are summarised in Table 2, Table 3 and Table
4.

Table 2 Key Legislation

NT Legislation

Administered By:

Petroleum Act 2016, Petroleum (Environment) Regulations 2016

- Provides legal framework for petroleum exploration and to development within the
Territory.

- The Petroleum (Environment) Regulations 2018 provides requirements that
regulated activities are carried out in a manner consistent with the principles of
ecologically sustainable development, and by which the environmental impacts
and environmental risks of the activities are identified and reduced to an

Department of
Primary Industry
and Resources
(Petroleum Act) and
Department of
Environment and
Natural Resources

acceptable level. Petroleum
- Provides guidance for the content of environmental management plans (Environment)
Regulations
Aboriginal Land Act 1978 Land Council

- Provides for access to Aboriginal land, certain roads bordered by Aboriginal land
and the seas adjacent to Aboriginal land.

- Provides that a person shall not enter onto or remain on Aboriginal land or use a
road unless he has been issued with a permit to do so in accordance with Part Il
Entry onto Aboriginal land of the Act.

- The Land Council for the area in which Aboriginal land or a road is situated may
issue a permit to a person to enter onto and remain on that Aboriginal land or use
that road subject to such conditions as the Land Council thinks fit.

established by or
under the Aboriginal
Land Rights
(Northern Territory)
Act 1976 of the
Commonwealth.

Bushfires Management Act 2016 and associated Regulations

- Provides for the protection of life, property and the environment through the
mitigation, management and suppression of bushfires, and for related purposes.

- The Bushfire Management Act outlines the responsibilities for managing bushfire
in the vicinity of Origin’s activities and prohibits the lighting of fires during Fire
Danger Periods (flaring is exempt from this requirement)

- The Regulations outline infringement notices and prescribed amounts for certain
acts relating to lighting fires.

Bushfires NT,
Department of
Environment and
Natural Resources

Control of Roads Act 1953

Department of

- Provides for the administration and control of roads, including the maintenance of Infrastructure,
roads, construction and opening and closing of roads. Planning and
- The use of any Road Bores will require a permit to work within a road reserve from | Logistics
the Department of Transport.
Dangerous Goods Act 1998 and Regulations NT Worksafe,

- Provides for the safe storage, handling and transport of certain dangerous goods.

Department of the
Attorney-General
and Justice

Environmental Assessment Act 1982 and associated Regulations

- Provides for the assessment of the environmental effects of development
proposals and for the protection of the environment.

- Ensures to the greatest extent practicable that each matter which could
reasonably have a significant effect on the environment is fully examined and
considered.

- Where activities are likely to have a significant impact on the environment, than a
notice of Intent is required to be completed and submitted.

Northern Territory
Environmental
Protection
Authority,
Department of
Environment and
Natural Resources

Environmental Offences and Penalties Act 2011
- Establishes penalties for certain offences under prescribed Acts (such as an
environmental offence) and for related purposes.

Department of
Environment and
Natural Resources




NT Legislation

Administered By:

Heritage Act 2011 and associated Regulations

Legislation requiring Origin to assess and mitigate the potential impacts on cultural

heritage within the NT including.

- Sets the process by which places become heritage places.

- Allows for interim protection of places.

- Sets out the process for getting permission to do work to heritage places.

- Declares classes of places and objects of heritage significance to be protected.

- Provides for heritage agreements to encourage the conservation, use and
management of heritage places and objects.

- Regulates work on heritage places and objects.

- Establishes enforcement and offence provisions.

Heritage Branch,
Department of
Tourism, Sport and
Culture

Northern Territory Aboriginal Sacred Sites Act 1989 and associated Regulations
Origin is required to obtain AAPA certificates for all exploration activities. The
Legislation establishes a procedure for the protection and registration of sacred sites,
through:
° providing entry onto sacred sites and the conditions to which such entry is
subject
° procedures for avoidance of sacred sites when developing and using land
. establishing an Authority for the purposes of the Act
° procedures for the review of decisions of the Authority by the Minister, and
for related purposes.

Aboriginal Areas
Protection Authority
(AAPA);

Minister for
Environment and
Natural Resources

Public and Environmental Health Act 2011 and Associated Regulations

- To monitor, assess and control environmental conditions, factors and agents,
facilities and equipment and activities, services and products that impact on or
may impact on public and environmental health.

- Outlines requirements for camps, specifically waste and wastewater (sewage and
greywater) management

- Provides conditions preventing pollution of water courses and water supplies in the
Northern Territory. Wastewater treatment systems may be subject to requirements
under the Public Health Act and regulations.

Department of
Health

Territory Parks and Wildlife Conservation Act 1976 (TPWC Act) and associated

Regulations

- Provides for the protection, conservation and sustainable utilisation of wildlife.

- Provides protection of listed threatened species for which

- Origin must consider whether it's activities have the potential to impact directly or
indirectly on a listed threatened species or place covered under this Act.

Flora and Fauna
Division of the
Department of
Environment and
Natural Resources

Waste Management and Pollution Control Act 1998 and associated Regulations

- Provides for the protection of the environment through encouragement of effective
waste management and pollution prevention and control practices and for related
purposes.

- Outlines the requirements for “listed wastes” which require specific licences for the
transportation and disposal of certain prescribed wastes, including tracking and
reporting requirements.

- To facilitate the implementation of National Environment Protection Measures
established by the National Environment Protection Council (Northern Territory)
Act.

- Section 12 of the Act places obligation on a person to ensure they take all
practicable measures to prevent or minimise pollution when undertaking an activity
that could cause pollution and environmental harm.

- Waste produced within Origin’s exploration activities will need to be managed in
accordance with this act. This includes using licenced waste transportation
companies, tracking listed wastes and disposing of wastes at licenced facilities

Northern Territory
Environmental
Protection
Authority,
Department of
Environment and
Natural Resources

Water Act 1992

- Provides for the investigation, allocation, use, control, protection, management
and administration of water resources, including extraction of groundwater, waste
water management and water pollution.

Water Resources
Division,
Department of
Environment and
Natural Resources

10




NT Legislation

Administered By:

- Provides for water allocation plans, beneficial uses within Water Control Districts,
drilling licences, bore construction permits, water extraction licences, waste
discharge licences, fees and charges, and penalties for offences against the Act.

- The use of groundwater for stimulation activities (including supporting works)
within the Beetaloo Basin is required to comply with the Water Act

- Act prohibits wastewater reinjection and surface water extraction for stimulation
activities.

Weeds Management Act 2001

- Protects the Territory's economy, community, industry and environment from the
adverse impact of weeds.

- Identifies declared weeds (those which must be controlled) and provides a
framework for weed management which forms the basis of Origin’s Weed
Management Plans.

Weed Management
Branch, Department
of Environment and
Natural Resources

Work Health and Safety (National Uniform Legislation) Act 2011

- Provides for a balanced and nationally consistent framework to secure the health
and safety of workers and workplaces.

- Provide a mandated level of protection to workers from exposures associated with
chemical handling and storage

NT WorkSafe,
Department of the
Attorney-General
and Justice

Commonwealth Legislation

Administered By:

Aboriginal and Torres Strait Islander Heritage Protection Act 1984

- Provides for the preservation and protection of places, areas and objects from
injury or desecration of particular significance to Aboriginal people in accordance
with Aboriginal tradition.

Department of the
Environment and
Energy

Aboriginal Land Rights (Northern Territory) Act 1976
- Provides for the granting of Traditional Aboriginal Land in the Northern Territory for
the benefit of Aboriginal people, and for other purposes.

Department of
Prime Minister and
Cabinet

Australian Heritage Council Act 2003

- Establishes the Australian Heritage Council which is the principal adviser to the
Australian Government on heritage matters.

- The Council's major role is to assess the heritage values of places nominated for
the National Heritage List and the Commonwealth Heritage List, and to advise the
Minister on promotion, research, education, policies, grants, conservation and
other matters.

- The Council also makes assessments under the EPBC Act, and performs any
other functions conferred on the Council by the EPBC Act.

Department of the
Environment and
Energy

Environment Protection and Biodiversity Conservation Act 1999

- Provides for the protection of the environment and conservation of biodiversity,
particularly species and places of national significance.

- Invoked only if a development is likely to have environmental impacts of national
significance.

Department of the
Environment and
Energy

National Environment Protection Council Act 1994

- The object of this Act is to ensure that, by means of the establishment and
operation of the National Environment Protection Council:

a) people enjoy the benefit of equivalent protection from air, water or soil pollution
and from noise, wherever they live in Australia; and

b) decisions of the business community are not distorted, and markets are not
fragmented, by variations between participating jurisdictions in relation to the
adoption or implementation of major environment protection measures.

- Provides national standards for ambient air quality, movement of controlled
wastes, and contaminated sites.

- The Commonwealth, the States, the Australian Capital Territory, the Northern
Territory and the Australian Local Government Association have entered into an
Agreement known as the Intergovernmental Agreement on the Environment
setting out certain responsibilities of each party in relation to the environment.

Department of the
Environment and
Energy

National Greenhouse and Energy Reporting Act 2007

Department of the
Environment and
Energy

11
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- An Act to provide for the reporting and dissemination of information related to
greenhouse gas emissions, greenhouse gas projects, energy consumption and
energy productions of corporations.

- All direct and indirect emissions from Oriign’s activties are required to be reported
to NGERS annually.

Native Title Act 1993 Prime Minister and

- Provides for the recognition and protection of native title for Indigenous peoples. Cabinet

- Establishes ways in which future dealings affecting native title may proceed and to
set standards for those dealings.

- Establishes a mechanism for determining claims to native title.

- Provides for the validation of past acts, and intermediate period acts, that have
been invalidated because of the existence of native title.

Table 3 Codes of Practice and Relevant Guidelines

Codes of Practice

Code of Practice for Small On-site Sewage and Sullage Treatment Systems and the Disposal or Reuse

of Sewage Effluent (NT Department of Health, 2014)

- Provides guidance for the management of effluent.

- It is noted that Territory Health Services will issue any amendments to the above Code on an annual
basis.

Code of Practice for Petroleum Well Operations in the Northern Territory

- Mandatory code of practice for the Petroleum industry to ensure that petroleum activities in the Northern
Territory are managed according to minimum acceptable standards to ensure that risks to the
environment can be managed to a level that is as low as reasonably practical (ALARP) and acceptable.

Guidelines

API Guidance Document —HF3, Practices for Mitigating Surface Impacts Associated with Hydraulic

Fracturing

- Describes a series of practices currently used in the oil and natural gas industry to minimize surface
environmental impacts—potential impacts on surface water, soils, wildfire, other surface ecosystems and
nearby communities—associated with hydraulic fracturing operations.

AS 1940: The storage and handling of flammable and combustible liquids, 2004
Provides guidance for the operation and handling of flammable and combustible liquids.

Best Practice Erosion and Sediment Control (International Erosion Control Association, 2008)

- Facilitates the identification of those issues that should be considered when formulating and evaluating
strategies for best practice erosion and sediment control.

- Facilitates best practice stormwater management.

- Facilitates active avoidance or minimisation of soil erosion resulting construction activities.

- Facilitate best practice soil and sediment control management on sites.

Bores, drilling and dams

- Provides information on water drilling licences, bore construction permits, licensed drillers and other
information regarding drilling water bores in the NT.

- https://nt.gov.au/environment/waterhttps://nt.gov.au/environment/water/bores-drilling-and-dams/about-
water-drilling-licences

ISO 31000
Provides an internal standard for the identification, assessment and management of risk. Origin’s risk
management process are based upon 1ISO 31000.

Guideline for the Preparation of an Environmental Management Plan (DENR, 2018)
- Details the environmental protection measures to be included in Environmental Management Plans.
- -includes changes emanating from the recommendations of the NT Hydraulic Fracturing inquiry
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Guideline for Groundwater Monitoring Bores for Exploration Petroleum Wells in the Beetaloo sub-basin

(DENR 2018)

- Technical guidance for the onshore gas industry establishing the minimum expectations in relation to
groundwater monitoring requirements.

- Requires the establishment of control and impact monitoring bores prior to undertaking stimulation
activities.

Northern Territory Natural Resource Management Plan 2016-2020 (Territory Natural Resource

Management, 2016)

- Describes the management direction for the NT’s natural resources for the five-year period and beyond.

- Four regional plans provide an overview of the current land condition, use and threats, key areas to
monitor and improve approaches, and the level of coordination that occurs across key organisations
responsible for implementing actions.

ISO 19011: Guidelines for auditing management systems, 2018
- Provides guidance on environmental auditing to a certifiable standard.

Leading Practice Sustainable Development Program for the Mining Industry (Australian Government,
2016)

- The LPSDP provides guidance to the mining industry through a series of handbooks including:

- Airborne Contaminants, Noise and Vibration

- Biodiversity Management

- Community Engagement and Development

- Hazardous Materials Management

- Risk Management

- Water Stewardship

- Working with Indigenous Communities.

Minimum Construction Requirements for Water Bores in Australia (National Water Commission, 2012)
- Developed by the National Uniform Drillers Licensing Committee, this document outlines the minimum
requirements for constructing, maintaining, rehabilitating, and decommissioning water bores in Australia.

Northern Territory Land Clearing Guidelines (NRETAS, 2010)
- Clearing must be carried out in accordance with Land Clearing Guidelines.

Northern Territory Noise Management Framework Guideline (NT EPA, 2018)
- Provides guidance to the community and industry about the noise regulatory framework as it applies in
the NT.

Weed Management Planning Guide - Onshore Shale Gas Development Projects (DENR, 2018)
- Provides guidance to the industry about the weed management planning required to undertake Onshore
Shale Gas Developments in the NT.
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Table 4 Relevant agreements and operating consents

Agreements

Administered By:

Native Title Petroleum Exploration Agreement (between the Host Traditional
Owners and Origin Energy [Falcon Oil and Gas)

Northern Land
Council

- Includes clauses for the protection of sacred sites, objects and sensitive areas
related to Aboriginal activities in the area, including cultural, hunting and foraging
activities. Site clearance will occur prior to any on ground activities. The Native Title
Agreement also includes clauses for the protection of the environment and
rehabilitation.

AAPA Certificates Aboriginal Areas

- The most current clearance certificates issued for the Origin exploration program as | Protection
referenced within this EMP. Authority
Access agreement DPIR

- A negotiated access agreement formed between a resource company and a private
pastoralist relating to the rights over ‘access land'.

Apply for permit to work within aroad reserve

- Road bores are usually used for road construction and maintenance work, however
application to access water in the bores can be made to the Department of
Transport for approval.

- Approval to access the bore will be dependent on the bore having sufficient
capacity to meet future needs for road construction and maintenance.

Department of
Infrastructure,
Planning and
Logistics (DIPL)

3.2 Referral Assessment

Approval for the proposed action has considered the need for referral under the NT Environmental Assessment
Act and the Commonwealth Environmental Protection and Biodiversity Conservation Act. Impacts associated with
the proposed activity will be largely centred on vegetation clearing, bushfires, introduction of weeds and erosion
and sediment control.

3.2.1 NT Environmental Assessment Act

In the NT, proposed actions that have the potential to have a significant effect on the environment require
environmental impact assessment (EIA) under the Environmental Assessment Act. In such cases, a Notice of
Intent (NOI) is required to be submitted to the NT Environmental Protection Agency outlining the relevant
information to allow a decision on whether the proposed action requires a Public Environmental Report (PER) or
an Environmental Impact Statement (EIS). Where the environmental impacts of the proposed activity are not
significant, a PER or EIS will not be required.

An assessment of whether the proposed activity requires a NOI was undertaken in accordance with the NT
Referring a Proposal to the NT EPA guideline. A summary of the relevant environmental factors is included in
Table 5.

No significant impacts on any of the NT environmental factors and objectives are anticipated. Origin does not
believe the activity is required to be assessed under the Environmental Assessment Act.

3.2.2 Commonwealth Environmental Protection and Biodiversity Conservation Act

Under the Commonwealth Environment Protection and Biodiversity Conservation Act 1997 (EPBC) an action that
has, will have or is likely to have a significant impact on Matters of National Environmental Significance (MNES)
must be referred to the Australian Government Minister for the Environment (the Minister) for assessment.

A self-assessment in accordance with the EPBC Act was undertaken under this EMP. The environment and
heritage assessment confirmed that no significant impacts to EPBC listed threatened species, threatened
ecological communities or migratory species were likely. The proposed program will not require referral under the
EPBC Act.
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3.3 The Independent Scientific Inquiry into Hydraulic Fracture Stimulation in the
Northern Territory

On 16 April 2018, the NT Government announced the lifting of the moratorium on hydraulic fracturing of onshore
unconventional gas reservoirs within the NT. The lifting of the moratorium was made with the endorsement of the
135 recommendations handed down by the Inquiry. Of these recommendations, 35 were required to be
implemented before the commencement of further exploration activities. The remainder are required to be
implemented prior to production approvals being granted.

One of the key recommendations of the Inquiry was the development of a series of codes of practice that prescribe
minimum requirements for undertaking onshore unconventional gas activities.

All relevant recommendations and associated Code of Practice requirements have been considered in the
development of this EMP.

3.4 Alignment with the Principles of Ecologically Sustainable Development (ESD)

This EMP is consistent with the principles of ESD through the adoption of responsible practices that are designed
to maximise social benefit, whilst minimising the level of impact on the surrounding ecosystems. The ESD
principles as defined in the Petroleum (Environment) Regulations are as follows:

e Decision-making processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations;

e If there are threats of serious or irreversible environmental damage, lack of full scientific certainty should not
be used as a reason for postponing measures to prevent environmental degradation;

e The principle of inter-generational equity — that the present generation should ensure that the health, diversity
and productivity of the environment is maintained or enhanced for the benefit of future generations;

e The conservation of biological diversity and ecological integrity should be a fundamental consideration in
decision-making;

e Improved valuation, pricing and incentive mechanisms should be promoted.
Origin’s exploration activities align with the principles of ESD through the following:

e The exploration activities are an essential step in defining a potential future commercial resource which
can generate sustainable, long-term benefits to the local community, to the Barkly region generally and
more broadly into the rest of the NT.

e  Complying with NT Codes of Practice and industry best practice to reduce any risk to the environment
and communities to an acceptable level. Noting the Inquiry Panels Final Report Statement that “provided
that all of the recommendations made in this Report are adopted and implemented in their entirety, not
only should the risks associated with an onshore shale gas industry be minimised to an acceptable level,
in some instances, they can be avoided altogether” (Scientific Inquiry into hydraulic fracturing in the
Northern Territory 2018);

e The activities the subject of the EMP do not constitute threats of serious or irreversible environmental
damage and there is no impact on the conservation of biological diversity and ecological integrity

e Beyond royalty payments to the NT Government (as owner of the natural resource), and payments to
Native Title Holders (as per Exploration Agreements) and host pastoralists (as per Access and
Compensation Agreements), Origin seeks to maximise broad-based local participation in education,
training, employment and enterprise opportunities engendered by its presence.

e Prioritising the use of local employment to deliver exploration activities;

e Obtaining sacred site clearances from host Traditional Owners through open engagement custodians
and the Statutory Representative body - the Northern Land Council (NLC); and

e Obtaining Land Access Agreements with host pastoralists.
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4 Description of the regulated activity

The following section provides a description of the activities that are covered under this EMP. The proposed civils
construction activities are an enabler for additional exploration activities (drilling, stimulation and well testing)
which will be addressed in a separate EMP submission.

The activities subject to this EMP are:
e Construction of a 4.5-hectare (ha) lease pad and associated lease pad infrastructure
e  Construction of a camp pad (1 ha)
e Construction of a stockpile area (0.2 ha)

e  Construction of up to 650m of access track connecting the existing access track to the lease pad (0.5-
hectare).; and

e Upgrade of the access track intersection with the Stuart highway (0.4 ha)

A description of each of the proposed activities is provided in the following section, along with the core
management strategies for certain environmental aspects.

41.1 Exploration well lease and camp pads

An exploration well lease pad and camp pad will be constructed to support the exploration activities. The exploration
well lease pad will be 4.5ha in size and include provision for up to 20m firebreaks to reduce the potential risk to
infrastructure. The lease pads will be engineered to allow heavy vehicles, the drilling rig and associated equipment
to manoeuvre and operate safely. The schematic of the anticipated well lease pad design is provided in Appendix
B.

The camp pad will be approximately 1ha in size and includes an irrigation area to irrigate effluent from temporary
camps used during the drilling, stimulation and well testing. The irrigation area will not be used during civil
construction activities.

An additional 0.2 hectare stockpile laydown yard will be constructed to store excess topsoil and vegetation from the
lease pad if required.

The location of lease and camp pads have been chosen to minimise any risk associated with the future drilling,
stimulation and well testing activities. Field ecological and cultural heritage clearances have been obtained for the
proposed sites. There are no areas of high conservation or habitat value or areas of cultural significance in the
vicinity of the proposed project area. Approximate separation distances to the nearest environmental and
community receptors are:

e  20km from the Stuart Highway,

e  21km from the nearest homestead

e  29km from the nearest community

e 71km from the closest conservation area (Bullwaddy Conservation area)
e 50 km from the closest major watercourse (Newcastle Creek)

e 16km from the closest pastoralist bore

Each pad will be cleared of vegetation and stripped of up to 150mm of topsoil, with the topsoil stockpiled around
the edge of the site. The topsoil will be used to create a bund to prevent wastewater from leaving the site in the
event of a tank failure. The bund will be of an appropriate height to contain the volume of the largest wastewater
storage tank on site. Additional topsoil will be stored on the stockpiled area.

The lease pads will be levelled and compacted, with gravel added to the lease pads to aid forming the working
surface. The compacted surface will also minimise the infiltration of any spills and allow for material recovery.

The pads will be constructed with a 1-degree fall terminating at a purpose-built stormwater retention pond to manage
rainfall that falls on the lease. The retention pond will only be in operation during stimulation and well testing
activities, with the pond being removed at other times. Any stormwater collected will be beneficially used onsite (for
dust suppression within the activity area) or tested prior to release outside of the approved activity area (i.e.
surrounding area).
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An 8m? cellar will be constructed on the proposed lease to accommodate the wellhead equipment and blow-Out
Preventer (BOP). The cellar will have a conductor casing installed with an auger and will be lined with cement.
The cellar itself will be fenced at all time to exclude fauna ingress.

Controls:

e Infrastructure will be located and constructed in accordance with the Petroleum CoP
Infrastructure located to avoid
o areas of high conservation or habitat value, along with areas of cultural significance.
o interfering with surface water flow pathways, drainage lines and watercourses
0 impacts to visual amenity and nuisance (light, dust and noise)
0 impacts on sensitive receptors such as pastoral leaseholders and the community.
e Land condition assessment completed to identify and avoid constraints, including field ecology and
cultural heritage surveys.
Weed surveys completed
Weed management plan developed and will be implemented with all equipment washdown and
certified prior to mobilisation.
Weed officer nominated
An erosion and sediment control plan will be developed and implemented.
Clearing predicted to occur during periods of low erosion risk
Clearing activities to align with the NT Land Clearing Guidelines
Topsoil to be stripped up to 150mm to preserve soil structure
Clearing area restricted to the minimum required for the activity
Construction on sloped areas avoided.
Cellar to be fenced to prevent fauna ingress.
Spotter catcher utilised for clearing of high-density vegetation

4.1.2 Drilling sump

A drilling sump will be constructed on the cleared lease pad to support drilling operations. Drilling sumps are
engineered to store drilling fluids, muds and drill cuttings.

An overview of the anticipated sump design is provided in Appendix B. The sump surface will be rolled and
compacted, with a Coletanche liner installed. Coletanche is a composite liner consisting of 5 different layers
composing of:

e A highly resistant anti-root film able to withstand puncturing by vegetation or rough substrates
Glass fleece which ensures dimensional stability
A non-woven geotextile reinforced structure which is highly resistant to tearing, and puncturing
A elastomeric bitumen binder ensures that the geotextile is waterproof and resistant to ageing
A coating of sand ensures that workers can move on the surface in all weather conditions in order to
carry out maintenance work. It also provides a rough surface which allows coverage of the membrane by
soil
The coletanche liner product data sheet is provided in Appendix B. Coletanche was selected based upon the
following:

e Easily installed and shaped to fit sump geometry

e High resistance to tearing/puncturing and to hydrostatic pressures

e  Low water permeability, with a 6.10"** m/s permeability

e Can withstand high temperature fluctuations

The entire lease pad will be fenced to prevent stock and fauna from accessing the sump.

Controls:

e  The drilling sump will be lined with an impermeable liner (Colentanche)
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4.1.3 Access tracks

The majority of access tracks used to access the site have been previously approved under the Kyalla 117 N2
Water Monitoring Bore EMP. The new disturbance covered under this EMP is restricted to the construction of a
total of 650m access track linking the existing approved access track to the new lease and upgrading the
intersection with the Stuart Highway. A schematic of the access track and intersection upgrade is provided in
Appendix B.

Access tracks will be constructed with provisions for a 6m formed surface as per the NTG Standard Drawings
(CS3003) for Typical Cross Section for Rural Environment — Pastoral Access Road 2 (refer Appendix A with a 2m
road shoulder to accommodate spoon drains.

The new access track will not cross any major waterways or creeks

It is anticipated that the new disturbance associated with access track and intersection constructed would be
approximately 0.9 ha.

The access tracks will be gravelled and regularly maintained to ensure continued access to the site.

Controls:

Access to the lease pad will primarily be via the existing access tracks
New access track construction to be kept to a minimum; in accordance with the NTG Standard
Drawings (CS3003) for Typical Cross Section for Rural Environment — Pastoral Access Road

e Land clearing undertaking in accordance with the NT Land Clearing Guidelines.
Land condition assessment completed to identify and avoid constraints, including field ecology and
cultural heritage surveys.
Erosion and sediment control plan to be developed and implemented

e  Access tracks to comply with the NT Performance and Design standards for Northern Territory (2017)
Government Roads and NT Typical Cross Sections For Urban and Rural Environments

e Atraffic management plan will be implemented and road corridor permit will be obtained from DPIL to
manage all works within the Stuart Highway corridor.

4.1.4 Gravel Pits

Gravel will be sourced from existing approved gravel pits located in Table 6. The existing approval for these pits
was made under Kyalla 117 N2 Water Monitoring Bore EMP. Gravel pits will be constructed to an area of
50x50m, with an anticipated depth of 3m. It is anticipated that up to 10,000m3 of gravel will be required for the
lease pad and new access track.

Upon cessation of activities, the gravel pits will be recontoured back to a stable, safe and non-polluting form.
Topsoil will be reinstated across the gravel pit and natural revegetation used as the primary vegetation
reinstatement measure.

Table 6 gravel pit locations

EP117 Hayfield/Shenandoah | 53 340044 | 8134587
EP117 Hayfield/Shenandoah | 53 345516 | 8134625
EP117 Hayfield/Shenandoah | 53 350881 | 8134097
EP117 Hayfield/Shenandoah | 53 360929 | 8135028
Controls:
Gravel pits will:

e be backfilled and re-contoured to minimise water retention
e have topsoil reinstated to allow for natural revegetation.
e be left stable and safe for wildlife and the community.
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4.1.5 Fly Camps

Due to the remote location of the activity, temporary portable fly camps will be used to support the activity. The fly
camps will consist of a series of caravans (or similar) with all wastewater, sewerage and rubbish being removed
from site for offsite disposal routinely.

All fly camps will be located in existing disturbed areas and will not require additional clearing.
4.2 GHG Emissions

Total greenhouse gas (GHG) emissions generated during civil activities are anticipated to be approximately
547.5tC0O2e (tonnes of Carbon Dioxide equivalent) for the duration of the activity. As outlined in Table 7, the
majority of emissions are associated with land clearing.

Table 7 Civil Activity Greenhouse Gas emissions estimation

Activity Approximate Approximate Estimate methodology and assumptions
volume tCO2e”
Land Clearing 6.6 Ha 507 Transport Authorities Greenhouse Group

Greenhouse Gas workbook for Road
Projects: Appendix E Vegetation Emission

Methodology
Diesel combustion- | 25KL of diesel 40.5 Diesel estimated using historic civil and water
during civil bore drilling multiplied by NGERS emission
activities factor.
Total 547.5

~ Based on Global Warming Potential (GWP) of 25tCO2e/tCH4 (Clean Energy Regulator 2016)

Controls:
Fly camps will be:

e Temporary, self- contained with all wastes removed from site routinely
e Be located in existing disturbed areas

4.3 Water Supply and Use

It is estimated that approximately 20ML of water will be used to support the civils construction program over a 3-
month period. This water will be used for the construction of roads (~10ML), the lease pads (8ML) and for dust
suppressions (~2ML). Approximately 0.1ML of Drinking water will be sourced and trucked in to site from Darwin.

All groundwater will be sourced from the Gum Ridge formation, with a contingent supply to be sourced from the
Anthony Lagoons formation if required.

Water sourced for the civils operation will be extracted from the existing control groundwater monitoring bore
(RNO40895) that was installed on the Kyalla 117 N2 site to monitor baseline groundwater quality prior to the
commencement of future drilling and stimulation activities.

A water extraction licence will be obtained covering the proposed water take under this EMP. The current water
extraction licence application is for 140ML each year for the 2019/2020 and 2021 period. Groundwater extraction
volumes will be recorded and submitted to the Water Resources division: water.reqgulation@nt.gov.au and in
accordance with the requirements of the relevant groundwater extraction licence.

Using the information available from groundwater bore records and previous exploration drilling activities, a
prognosis of stratigraphic depths has been compiled for Kyalla 117 N2 lease site. The nearest groundwater bores
to Kyalla 117 N2 are RN27940 and RN27941, located 16km to the northeast and RN34480 located 17km to the
northwest. All three bores were constructed across the CLA with reported yields of 2.5 L/sec for RN34480 and
10L/sec for RN27940 and RN27941. Pumping tests were undertaken on RN27940 and RN27941 to determine
sustainable bore yields and aquifer hydraulic parameter, transmissivity (T). Reported T values for the two bores
were 8,161m?/day (RN27940) and 851m?/day (RN27941) indicating a CLA has a very high permeability at this
location.
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To assess the potential impact on groundwater levels at the nearest groundwater bores caused by cumulative
groundwater extraction from the CLA at Kyalla 117 N2 for civil and future drilling and HFS activities, a simple
analytical model was generated using the Theis (1935) analytical solution. The model was generated using the
following inputs;

e 16km to the nearest groundwater bore

e Continuous discharge of 25L/sec (2.16ML/d) for 30 days (conservatively above the predicted total water
take)

e Tvalue of 851 m?/day (lower value from 2 nearest bores used for conservatism)

e  Storativity (S) of 0.00056 (reported for CLA in Fulton & Knapton (2015))

The modelling predicts no drawdown at the nearest bores after 30 days of continuous pumping with a 0.1m
drawdown radius extending to 10km from Kyallal17 N2. The modelling indicates there would be no impact on the
nearest groundwater users due to extraction from the CLA at Kyalla 117 N2 for exploration activities.

Controls:
v' Water use will be minimised to only cover what is needed to perform the activity
v' Water extraction rates for the Civil activities under this EMP will be restricted to <20ML
v' Surface water will not be used during exploration activities.
v' All water takes for petroleum activities will be licenced in accordance with the NT Water Act provisions.
v' Water will not be extracted within 1km of an existing pastoralist bore.
v' Impacts on pastoralist bores are not anticipated.

4.4 Chemicals

Fuels and chemicals are anticipated to be utilised during the civils work program. The majority of chemicals and
fuels area associated with diesel and minnow volumes of oils, coolants and degreasers used to undertake routine
field servicing. The estimated fuel and chemicals to be used are:

o Diesel (field storage up to 5000L at a time)
e hydraulic oil, coolant and engine oils (minor field storage volumes up to 250L each)

e degreasers and domestic cleaning chemicals (<50L of each).

Controls:

v" Any refuelling or field servicing to not be within 100m of a watercourse

v' All wastes oils, coolant, chemicals and contaminated material to be removed from site and disposed of
at an approved facility by a licenced waste contractor in accordance with the NT Waste Management
and Pollution Control Act.

Double lined diesel storage tanks to be used

All chemical field storages to have secondary containment

Chemical storage areas to be inspected routinely, with uncontaminated stormwater removed from site
to be disposed of at a licenced facility.

SNENEN

4.5 Waste Management

Waste management methods for the proposed exploration program are summarised in Table 8. Wastes are
managed in accordance with the internationally accepted guide for prioritising waste management practices with
the objective of achieving optimal environmental outcomes. Waste will be managed in accordance with the following
hierarchy principals:

Avoid: eliminate the generation of wastes through design modification

Reduce: reduce unnecessary resource use or substitute a less resource intensive product or service.
Re-use: reuse a waste without further processing

Recycle: recover resources from a waste

Treatment: treat the waste to reduce the hazard of the waste prior to disposal

Disposal: disposal of waste if there is no viable alternative.

oswNE

The volume of civil's related waste is likely to be small, in the order of less than a 1000kg in total. All wastes,
specifically listed wastes (as described in Schedule 2 of the Waste Management and Pollution Control
(Administration) Regulations (1998)) generated as part of the regulated activity will be removed from the proposed
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activity area, for disposal or recycling at a licensed facility authorised to receive those wastes (as summarised in
the NT Listed Waste Company Summary spreadsheet). Waste transfer certificates will be retained and provided to
DENR upon completion of the project.

It is anticipated that all civil generated waste requiring disposal will be small, requiring up to 5 tonnes of material to
be disposed/recycled of at the Katherine landfill. Where the Katherine landfill cannot take recycle or dispose of a
waste, alternative disposal facilities within the Territory or interstate will be utilised.

Controls:

v Origin will follow the waste management hierarchy to prioritise the prevention of creating wastes.
v" Waste will be managed in accordance with the NT Waste Management and Pollution Control Act
v' Listed wastes will be tracked and disposed of at a licenced facility by approved transporters.

Table 8 Waste and disposal methods

Sewage, grey and storm 2000L per day of All Sewage to be collected and transported
water grey and sewerage | offsite at a licenced disposal facility.
wastewater

Grey water disposed of on-site in accordance
with Department of Health requirements.

All stormwater will be released to grade in
compliance with the following:

e is uncontaminated with
hydrocarbons or other chemicals

e is notreleased to watercourses or
waterways

e the release will not cause
environmental harm (soil erosion or
vegetation damage).

e All contaminated stormwater will be
captured and disposed of offsite at
a licenced facility.

Food waste, paper and 10kg/day Disposal: Collected in dedicated waste bins

plastic for transport to an approved landfill

Glass and cans 1lkg/day Recycled: Collected in separate waste bins
for recycling at an offsite facility

Chemical bags and <100kg in total Recycled: Compacted and collected at rig

cardboard packaging site for transport to a licenced recycling

materials centre

Scrap metals <1 tonne total Recycled: Collected in designated skip for
recycling at an approved location

Used chemical and fuel <0.5 tonnes total Recycled: Collected in designated skip for

drums recycling at an approved location

Chemical wastes <100kg total Re-use/disposal Collected in approved

containers for disposal at approved landfill or
returned to supplier or recycled

Timber pallets <1 tonne total Recycled: Recycled at an approved facility.

Vehicle tyres <1 tonne total Disposal: Disposed of at an approved
landfill

QOily rags, oll <100kg total Recycled/ Disposal: Oil from machinery or

contaminated material, encountered during drilling will be collected
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filters and other in suitable containers for disposal at
hydrocarbon material approved landfill or recycled at an approved
recycling facility.

4.6 Weed Management

Exploration activities are undertaken in accordance with Origin’s Beetaloo Weed Management Plan (WMP). This
plan has been developed in accordance with the Weed Management Planning Guide: Onshore Shale Gas
Developments Project. Weed surveys have confirmed the proposed area of activity has an extremely low
presence of weeds. Efforts will therefore focus on both eliminating the potential introduction weeds into the region
and preventing the spread of existing weeds.

Routine weed inspections will be undertaken of disturbed areas. Where a weed outbreak is identified,
management measures will be implemented in consultation with DENR as per the WMP.

Controls:

Weed control strategies will include:
v' AWeed Management Plan (WMP) has been developed and submitted to DENR
v" A dedicated weed officer responsible for overseeing weed management activities

v" Selection of civil construction equipment from local suppliers- with equipment sourced from Queensland
the least preferred option.

v" All equipment brought onto the exploration permit shall be washed down and certified clean prior to entry.
v' Equipment will be inspected and certified where movements are proposed to clean areas.

v/ Monitoring and maintenance activities will be undertaken pre-and post-wet season to identify and treat
weed infestations.

4.7 Rehabilitation

Once a determination has been made to decommission an asset, a site-specific rehabilitation plan will be
developed for each disturbed area. Transfer of ownership of an asset to a pastoralist for beneficial use will be the
priority rehabilitation strategy. This will primary be for water extraction bores, viable gravel pits, access tracks and
lease pads which may represent a potential asset to the pastoralist. Before considering a transfer of ownership,
the following will be considered:

- Undertaken an assessment of the current status of the asset and whether it can be beneficially used by the
local pastoralist. Where a beneficial use is anticipated, identify works required to be undertaken to ready the
asset for transfer (i.e. any repairs, site remediation, equipment removal etc.)

- Obtain written consent from the pastoralist agreeing to take the ownership of asset and document any
stipulated liabilities

- Where an asset cannot be beneficially utilised, the site shall be rehabilitated using assisted natural
regeneration back to a safe, stable, non-polluting landform consistent with surrounding land use. This may
include
° Removal of all weeds and contaminated materials/ wastes

° Re-spreading of stockpiled topsoil
° Reshaping the site to as close to natural form as possible
° Ripping or scarifying any compacted surface

° Spreading seed of suitable local native species determined through analogue sites representative
surrounding vegetation communities.

° Liaise with the DENR to confirm the rehabilitation strategy

- Any seed supply and rehabilitation services will be sourced using Indigenous suppliers as a priority.
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- Where rehabilitation is required, rehabilitation success criteria shall be developed and submitted to DENR as
a part of the final rehabilitation plan. Rehabilitation site success is identified in comparison to analogue sites
with the same pre-disturbed vegetation and soil units.

- Success criteria for areas requiring rehabilitation shall be included in the rehabilitation plan submitted to
DENR. It is anticipated that the success criteria shall be measured with regards to the following
measurement criteria (as agreed with DENR in the final rehabilitation plan):

o Landholder and DENR agree in writing that the land supports the pre-disturbance land use
° Soil suitability and stability is equivalent to the surrounding soil unit
° No subsidence or erosion evident for at least 5 years

o A minimum of 80% foliage cover and diversity of analogue sites is maintained in the rehabilitated sites
for at least 3 years

° Maintain a density of habitat structures (litter cover, fallen woody material and hollow logs etc.) similar
to analogue sites.

° Maintenance is no greater than that required for the land prior to its disturbance.

Where a site is rehabilitated, monitoring will be undertaken annually to assess the rehabilitation success and
determine where additional remedial works are required.

4.8 Monitoring program

The monitoring programs to be implemented as a part of the Kyalla 117 N2 civil program are summarised in Table
9. The data collected during these programs is designed to collect data to validate the measurement criteria
outlined in Section 7.5.

Table 9 Kyalla 117 N2 Monitoring Program Summary

Groundwater | Kyalla 117 N2 Water Level Continuous Level logger Section
Monitoring Control monitoring 7.5.3
Program bores”
Erosion and All areas that have | Visual Pre and post | Visual Section
sediment been disturbed/ inspection of wet season inspections 75.1
control utilised by Origin infrastructure
activities and erosion and
sediment
controls to
detect the
presence of
erosion and
sedimentation
from
infrastructure
Weeds All areas that have | Visual Pre and post | Visual Section
been disturbed/ inspection of wet season. | inspections 755
utilised by Origin disturbed areas
activities pre and post wet
season- as per
Origin’s Weed
Management
Plan
Rehabilitation | All rehabilitated Inspection of all | Annually Visual Section
areas rehabilitated inspections 75.4
areas for
vegetation
cover, weeds,
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erosion and
sedimentation.

~ the closest landholder bore is >16km from the extraction bore located on the Kyalla 117 N2 lease pad.
Monitoring will therefore be restricted to these bores.

4.9 Proposed contractors and equipment list

The civil construction program will occur 7 days a week from the hours of 6am to 6pm. The contractors and list of
equipment is provided in Table 10.

Table 10 Contractor equipment list

Civil Out tender 2 x Origin Supervisors (HSE + Excavator x 2
Construction Construction) Dozer x 2
1 x Project Manager/Project Grader x 2
Engineer (Contractor) Roller x 2
1 x Site superintendent Water Cart x 2
(Contractor) Haulage trucks (Water and/or
6 x Plant operators gravel)
2 x Truck drivers Bob cat (Fencing contractor)
2 x Fencing contractors 3 x Light 4wd vehicles
1 x Surveyor

4.10 Timeframes

The civil construction activities are likely to commence between May and June 2019. Following the completion of
the civils program, the drilling, stimulation and well testing of Kyalla 117 N2-1 will likely commence activities from
June 2019 onwards. The drilling, stimulation and well testing program is outside of the scope of this EMP.

Table 11 Anticipated activity dates

Civil Construction Works (This EMP) May — June 2019

Drilling (not covered under this EMP) June- August 2019
Stimulation (not covered under this EMP) July- September 2019
Well Testing (not covered under this EMP) August 2019-August 2020

5 Description of the existing environment
A Land Condition Assessment (LCA) was completed in August 2018 to gather baseline information on the current
ecological environment within the proposed lease areas and associated access tracks.

A summary of the LCA is provided as follows, with the full LCA included in Appendix C

5.1 Physical Environment
5.1.1  Climate

The climate of the permit areas is arid to semi-arid, with rainfall decreasing in frequency and quantity from north to
south. The climate is monsoon influenced, with a distinctive wet and dry season experienced through the year.



Rainfall in the north of the permit area is recorded at 681 mm at Daly Waters. The southern portion of the permit
area records an average annual rainfall of 536 mm at Newcastle Waters and 602 mm listed at Elliott. Approximately
90% of the rainfall occurs during the Wet Season between the months of December to march.

The area is characterised by a net precipitation deficit of between -1800 to -2150mm per year.

5.1.2 Geology

The Beetaloo Basin comprises a thick sequence of flat-lying mudstone and sandstone formations (Roper Group)
that were deposited between 1,500 and 1,430 million years ago (Ma). The Roper Group is estimated to reach
5,000 m in thickness in the centre of the basin and with the exception of the north and eastern margins occurs at
an average depth of about 500 m. The Roper Group is overlain by the Georgina Basin (630 — 497 Ma), which
includes widespread basalts and a thick limestone sequence that forms the Cambrian Limestone Aquifer (CLA), a
significant water supply aquifer. The Georgina Basin is capped by Cretaceous mudstone and sandstone (145 —
66 Ma) and recent alluvial and laterite deposits.

The Kyalla Formation, dominated by grey and black siltstone and shale, is separated from the Velkerri Formation
by the Moroak Sandstone. The Kyalla and Velkerri formations share some similar characteristics, although the
Kyalla Formation is neither as thick or as enriched in organic carbon. Organic richness within the Kyalla
Formation is generally confined to the lower member; the target of the 2019 Kyalla 117 N2-1 exploration well. The
middle and upper Kyalla members provide an effective geological barrier to any HFS in the organic rich lower
Kyalla. The effectiveness of geological barriers to fracture height growth can be assessed with geomechanical
data from core analysis, wireline log data and modelling.

5.1.3 Soils

The Sturt Plateau bioregion covers an area of 103,857 km and comprises undulating plains on sandstones, with
mostly neutral sandy red and yellow earth soils (ANRA, 2008).

The soil types located within the plateau range from the very strongly leached lateritic soils of the Tertiary land
surface to the calcareous deserts soils and desert loams in the southern drier areas.

The lateritic plains, located within EP98 and the northern part of EP117, are classed as very strongly leached
soils of the Tertiary land surface. The three main soil types located within the permit area, include:

Tertiary Lateritic Red Earths, which occur on the gently undulating topography. The soil profile can be
described as:

° A-Horizon Grey-brown sandy loam
° B-Horizon Reddish brown sandy clay loam
. C-Horizon Red-brown to red light clay, overlying heavy ferruginous gravel and massive laterite

Tertiary Lateritic Red Sands, which occur on gently undulating to undulating topography of the Tertiary Lateritic
Plain, formed from sandstones and complex parent materials of the deep sandy soils. The soil profile can be
described as:

° A-Horizon Grey-brown to brown sand
° B-Horizon Brown sand

° C-Horizon Red-brown to yellow-brown sand overlying pisolitic ferruginous gravel and massive laterite.
Altered colouring of highly siliceous parent sandstone is only evident in the mottled and pallid zones.

Tertiary Lateritic Podzolic Soils, formed on the gently undulating topography over a variety of rocks. These
soils are located in the northern section of the Barkly Basin. The soil profile can be described as:

° A-Horizon Grey sand
° B-Horizon Yellowish-grey sand

. C-Horizon Yellow-grey sandy loam with ferruginous gravel overlying massive laterite, mottled and pallid
zones.

Other areas of Black Soil Plains are located within the Barkly Tablelands, including EP76, the southern part of
EP117 and a small section of EP98.

Geotechnical investigations have confirmed the proposed lease sites consist of red silty sand with some gravel
pieces. The surface soils collected during the field survey indicated the soils were slightly acidic (ph range of 5.0
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to 6.2) across the permit area. A dispersion test was also undertaken on the samples which indicated that the
soils were non-dispersive and maintained their shape when submerged in water.

Table 12 present the erosion risk rating based on average monthly rainfall using the rating system provided in the
IECA (2008) Table 4.4.2 for Daly Waters. The construction activities are anticipated to commence following the
wet season from April 2019 onwards. The overall risk of erosion is considered very low.

Table 12 Erosion Risk Rating based on average monthly rainfall at Daly Waters

Jan Feb Mar Apr May  June Jul Aug Sep Oct Nov

Rainfall | 165.4 | 165.4 | 120.1 | 23.6 5.0 5.6 1.5 1.7 4.9 22.5 59.4 110
(mm)
Erosion H H H VL VL VL VL VL VL VL M H
Risk*

* B = Extreme (>225 mm); H = High (100+ to 225 mm); M = Moderate (45+ to 100 mm); I = Low (30+ to 45 mm); VL = Very Low (0 to 30 mm)

5.1.4  Topography, Surface water and Drainage

The proposed Kyalla 117 N2 lease sites all fall within the Wiso River Basin. The topography of the two sites have
low relief and surface water flow ultimately drains in a south and south westerly direction. The Wiso River Basin
covers the southern half of EP98 (south of the Carpentaria Highway) and the majority of EP76 and EP117 and is
internally drained by Newcastle Creek and a number of small ephemeral creeks. Newcastle Creek is
approximately 60km to the south of the lease pad and ultimately flows into Lake Woods, which is located south of
Newcastle Waters Station. Lake Woods covers an area of inundation of approximately 50,000 ha in normal
rainfall years, extending to 80,000 ha in exceptionally wet years, after which it can retain water for several years
(HLA, 2005). Lake Woods is described as a major quasi-permanent surface water body in the region, although
some semi-permanent and many ephemeral waterholes are located across the permit area (HLA, 2006b).

There are no major creek in the proposed area that are likely to potentially be impacted by the proposed activities.
A number of small ephemeral streams (Stream Order 1 and 2) are located along the existing access tracks. The
streams are overland flow paths that only flow for a short period during the wet season. During heavy wet
seasons, large areas of the internal drainage systems are flooded, with the proposed area likely to remain dry as
it is higher than the surrounding areas.

During the wet season, it is likely the broader region could experience widespread surface flooding, to a depth of
30 cm, which has previously been identified by debris being collected on fence lines (HLA, 2005). The design of
the lease pads will divert any overland flow around the lease.

5.1.5 Hydrogeology

Within the project boundary, groundwater use is primarily from the Cambrian Limestone Aquifer (CLA) with minor,
localised use from other formations where shallower groundwater is intersected or where the CLA is not
saturated. This includes;

e overlying Cretaceous sediments where it is saturated in the central-south of the Beetaloo Basin;
e the Antrim Plateau Volcanics in the north-west, and;
° the Bukalara Sandstone in the north-east.

Table 13 summarises the hydrostratigraphy of the Beetaloo Basin. A schematic of the proposed future exploration
well in the context of the underlying geology Kyalla 117 N2 site is provided in Figure 5.

Across parts of the Beetaloo Basin, undifferentiated Cretaceous deposits form the uppermost aquifer are targeted
for stock use. Notably, a basal sandstone unit immediately overlying the CLA produces yields of up to 5 L/s.
Shallow, perched groundwater has also been recorded in the laterised zone within the permit area with
groundwater levels recorded between 1 and 6 mbgl. These systems are dynamic with periodic saturation resulting
from recharge during the wet season with no documented groundwater use. The CLA, comprising the Gum
Ridge Formation and the Anthony Lagoon Beds, is an extensive regional aquifer system that forms the principal
water resource in the Beetaloo Basin. Limestone in the CLA is commonly fractured and cavernous; regionally
bore yields of up to 100 I/s have been recorded from this aquifer. Approximately 80% of groundwater bores drilled
in the basin screen the CLA and the aquifer supplies water for the pastoral industry and local communities
including Elliot, Daly Waters, Larrimah and Newcastle Waters. The CLA contains a significant but largely
undeveloped groundwater resource with the sustainable yield from the Georgina Basin estimated to be in the
order of 100,000 ML/year (NALWTF, 2009). Existing groundwater use in the Beetaloo Basin is estimated at 6,000
ML/year.
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The Antrim Plateau Volcanics underlies the CLA in the north and central part of the Beetaloo Basin. Across much
of the Basin it consists of sequences of massive basalt flows with negligible primary porosity. In the north-west of
the Basin, where the formation is shallow and fractured, it forms a marginal aquifer, however reported use is
primarily from a sandstone sequence at the contact with the Gum Ridge Formation. There is no reported use
within the three petroleum exploration permits held by Origin.

The Bukalara Sandstone forms a localised, fractured and weathered aquifer where it outcrops beyond the north-

east margin of the Beetaloo Basin. The formation consists of quartz sandstone with shale interbeds and probable
enhanced permeability in these areas due to jointing within the sandstone. No use is reported from the formation

away from the northeast margin of the Beetaloo Basin where it is discontinuous and at considerable depth,

The regional groundwater flow direction in the CLA is north-west toward Mataranka, where the aquifer discharges
into the Roper River and supports significant groundwater dependent ecosystems including the Roper River at
Elsey National Park and Red Lily/57 Mile Waterhole. These discharge features occur around 100 km north-west
of the Beetaloo Basin. Dry season flow in the Roper River has been gauged at 95,000 — 126,000 ML/yr and
provides an estimate of the magnitude groundwater discharge from the CLA. Large decadal changes in the
discharge to the Roper River suggest that most recharge input occurs close to the discharge zone (i.e. beyond
the Beetaloo Basin region). Groundwater recharge mechanisms to the CLA are poorly characterised but are likely
to be dominated by infiltration through sinkholes and preferential recharge through soil cavities.

Limited information exists on the hydrogeological characteristics of the Roper Group sequence as it occurs at
depth within the Beetaloo Basin. Sandstone dominated formations may behave as aquifers, however, drilling
results suggest these formations have limited potential as groundwater resources due to their depth, low
permeability and high salinity. Groundwater in the Roper Group is highly saline and contrasts with the shallower,
utilised aquifers in which groundwater is generally of drinking water quality.

30



1418 metres

Kyalla
117 HI-1HH

Kyalla

|Protective Steel Casing|

Figure 5 anticipated hydrogeological sequences at the Kyalla 117 N2 site
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Table 13 Summary of Beetaloo Basin Hydrostratigraphy
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5.2 Biological Environment

5.2.1 Bioregions

Two bioregions occur within the Origin permit areas:
° the Sturt Plateau bioregion; and

° the Mitchell Grass Downs bioregion.

The 2019 proposed lease sites all fall within the Sturt Plateau Bioregion which comprises undulating plains on

sandstone, with predominantly neutral sandy red and yellow earth soils. Dominant vegetation associations

included extensive areas of Lancewood (Acacia shirleyi) - Bullwaddy (Macropteranthes kekwickii) vegetation and
associated fauna, including the Spectacled Hare-Wallaby (Lagorchestes conspicillatus). Land condition in the
bioregion is moderate to good but is threatened by impacts from weeds, feral animals, pastoralism and changed

fire regimes.

5.2.2  Vegetation Communities

Vegetation communities within the permit areas have been ground-truthed during baseline assessments in 2004,
2006 (HLA, 2006; 2006c¢), 2010, 2014, 2016 (AECOM, 2011; 2014; 2016) and more recently in August 2018. The
August 2018 survey focused on the full extent of areas to be impacted by Origins proposed exploration activities.
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The proposed infrastructure location has been evaluated through detailed habitat assessments which included
identification of vegetation community, dominant flora species at each strata, habitat condition, disturbance
factors (fire, weeds, erosion, feral fauna species), and fauna attributes (e.g. tree hollows, logs, grass cover,
mistletoe abundance). The area of the proposed activity (specifically the Kyalla 117 N2 site) is characterised as
Corymbia low woodland/Terminalia (mixed) sparse shrubland/Chrysopogon (mixed) low tussock grassland. This
vegetation community is considered regionally extensive and not subjected to extensive clearing. A summary of
the survey of the proposed Kyalla 117 N2 site has been summarised in Table 14.

The approximate 30 km of existing access track to be used during the program is predominantly surrounded by
the same vegetation unit as Kyalla 117 N2, with patches of Bullwaddy and Lancewood, including at the proposed
entrance off the Stuart Highway, as well as a very minor stands of Melaleuca low open wood and mixed acacia
woodlands.

5.2.3 Flora

A total of 805 plant species have been recorded within the wider region, and during the August 2018 survey 28
dominant flora species were identified. As the survey was conducted during the late dry season, grasses and
other annual species were difficult or impossible to identify due to the lack of inflorescence or because they had
already died-back.

No Commonwealth or NT threatened plant species were identified as occurring by the Protected Matters
Searches or NRM Infonet search. One species, the prostrate, herbaceous vine Ipomoea argillicola, is listed as
Near Threatened under Section 29 of the Territory Parks and Wildlife Conservation Act 2000 (TPWC Act) and
could potentially occur in the project sites, although has not been reported in previous and current surveys. The
NT flora data base shows that this species has been recorded from the Bullwaddy Conservation Reserve and at
locations surrounding the area in previous searches (AECOM, 2015).

The region supports fragmented stands of Bullwaddy, which is listed under the TPWC Act as ‘Least Concern’,
which refers to species that are either widespread or common and cannot be categorised as Critically
Endangered, Endangered, Vulnerable, Near Threatened or Data Deficient. However, Bullwaddy is significant in
terms of the habitat it provides for a range of native species. The extent of Bullwaddy in the permit area is far
more extensive than that indicated by the NT Herbarium records.

5.2.4 Weeds

Regional Weed Management Plans (RWMP) have been developed for areas of the NT, with the Barkley and the
Katherine RWMP overlapping Origin’s Beetaloo exploration tenure.

The weeds species of high risk of introduction or spread through Origins activities are listed in Table 15. These
high-risk weeds have been determined through consideration of the following criteria:

° weed species that has been confirmed in the area within the relevant RWMP or through field surveys
. weed species listed in a RWMP that is in close proximity to Origin tenure

° weed species is at risk of introduction through the use of machinery sourced from other regions in the NT or
from other states.

Weed baseline surveys were completed by AECOM in August 2018 covering all proposed access tracks and
lease pad areas. These surveys were completed with the DENR Weed Officer.

No weeds were identified along the existing access track or proposed infrastructure areas. Parkinsonia aculeata
(Parkinsonia) and Calotropis procera (Rubber Bush) has been previously identified along/in close proximity to the
Beetaloo W1 exploration well access track; which is approximately 30km south of the proposed areas.
Parkinsonia is considered a Weed of National Significance (WoNS), which are weed species that are the focus of
national management programs for the purpose of restricting their spread and/or eradicating them from parts of
Australia.

The absence of weeds suggests good habitat condition in the areas of the proposed activity. Primary controls for
this program will therefore be focused on preventing the introduction of weeds and managing any weeds
promoted through site disturbance.

Additional information on the full list of weeds and control measures for the development are provided in the
Beetaloo Weed Management Plan.
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Table 15

High priority weeds to be managed or prevented within the permit area

Acacia nilotica Prickly Acacia Class A, WoNS Mapped in the exploration lease within
the Katherine RWMP
Andropogon gayanus | Gamba Grass Class A WoNS Mapped in the exploration lease within
the Katherine RWMP
Calotropis procera Rubber Bush Class B and C Mapped in the exploration lease within
the Barkly RWMP
Hyptis suaveolens Hyptis Class B and C Confirmed within exploration lease
during previous weed Origin surveys
Jatropha gossypiifolia | Bellyache Bush Class A, WoNS Mapped in the exploration lease within
the Katherine RWMP
Parkinsonia aculeata Parkinsonia Class B and C, Confirmed within exploration lease
WONS during previous weed Origin surveys
and Mapped in the exploration lease
within the Katherine RWMP
Prosopis pallida Mesquite Class A and C, Mapped in the area surrounding
WONS exploration lease within the Katherine
and Barkly RWMP
Themeda quadrivalvis | Grader Grass Class B and C, Mapped in the area surrounding
WoNs exploration lease within the Katherine
RWMP. High potential introduction
through sourcing of equipment from
Katherine area.
Xanthium occidentale | Noogoora Burr Class B and C Weed Management Branch — Mapping

data
DLRM databases (DLRM et al 2018)

Parthenium Parthenium Class A and Class Potential introduction through
hysterophorus C, WoNS equipment sourced from QLD.
5.25 Fauna

Previous surveys and database searches indicate that the exploration area is an important area for a diverse
array of fauna. The NT Fauna database provides records for the following fauna species (excluding migratory
birds): 32 species of mammal, 198 species of birds, 96 species of reptiles and 19 species of frogs. Surveys

undertaken elsewhere within the region have recorded:

° 78 bird, 33 reptile, 11 mammal and six frog species in the Bullwaddy Conservation Reserve (PWCNT, 2005)

° 148 bird, 47 reptile, 21 mammal and six frog species in the Junction Stock Reserve and nearby Newcastle
Waters (Fleming et al., 1983)

° 157 bird species within the project area as determined by a search of the Birds Australia bird atlas database
(Birds Australia, 2010).

The Eucalypt/Corymbia woodland at these proposed locations provides habitat for a range of species. The areas
has high native grass cover and included numerous species suitable for granivorous birds (seed eaters). Dense
leaf litter and numerous logs provide suitable refuge and foraging sites for fauna such as reptiles. Many of the
sites have a high density of hollow-bearing trees that provide important habitat for many fauna species. Although
most of the species found in this vegetation type are widespread in the tropical savannas of the Northern
Territory, some such as the threatened Crested Shrike-tit (Falcunculus frontatus whitei) are rare and known to

utilise this habitat (DoTEE, 2014, Ward, 2008).

36




In the broader area, Savanna grasslands and open woodland provide suitable habitat for species such as Emu
(Dromaius novaehollandiae) and Australian Bush Turkey (Ardeotis australis. Drainage lines and seasonally
inundated grasslands may also provide habitat for migratory species during the wet season and are breeding
areas for frogs. The proposed activity will have limited the disturbances in these areas.

The location of the infrastructure has been placed to minimise the clearing on areas of high value habitat (such as
large hollow-bearing trees) to reduce any impact to native wildlife within the permit area. Due to the regional
extensiveness of the vegetation communities and limited scale of disturbance, impacts to fauna have been
assessed as unlikely.

5.2.6 Significant Fauna

A search of the DotEE Protected Matters database of nationally significant fauna (PMST), the NT Government
fauna database (NRM Infonet), and records from the Atlas of Living Australia (ALA) was undertaken for the
proposed lease areas and access tracks. The search results indicate the potential presence of 20 fauna species
listed as threatened under the EPBC Act and/or the TPWC Act. These included ten birds, eight mammals and
two reptiles.

The likelihood assessment of species occurrence is based on the availability of suitable habitat within the permit
area, records in the vicinity and distributional data. Therefore, many of the threatened and migratory fauna
species indicated in databases as ‘occurring’ or ‘likely to occur’ have been assessed as unlikely to occur within
the proposed lease areas. As some areas in the proposed lease area have not been subject to intensive survey
and some species are very cryptic, a conservative approach has been taken to assess species presence. A full
description of each species, their distribution and habitat associations are outlined in the AECOM Land Condition
Report (Appendix C)

No core habitat for threatened fauna was identified at the sites. However, some species may possibly occur and
are known to occur in the wider landscape. Threatened species that may possibly occur include:

° Gouldian Finch Erythrura gouldiae (E-EPBC Act, VU-TPWC Act)
° Crested Shrike-tit (northern) Falcunculus frontatus whitei (VU-EPBC Act, NT-TPWC Act)

Research has shown that critical components of suitable habitat for the Gouldian Finch include suitable nesting
trees during the breeding season (particularly E. tintinnans, E. brevifolia or E. leucophloia), a water source and a
diverse range of favoured annual and perennial grasses (DoE, 2015). No nesting habitat was recorded during the
surveys and it is unlikely this species breeds in close vicinity of the sites. During the wet season Gouldian
Finches move from breeding habitat on hillsides with suitable trees down to lower lying areas where they forage
on perennial grasses such as Triodia sp., Alloteropsis semialata, and Chrysopogon fallax (Palmer et al. 2012).
Some of the perennial grasses were recorded during recent surveys so potential foraging habitat is present;
however, there are limited records in the vicinity of the sites suggesting it is not an important area for this species.

The Crested Shrike-tit lives in dry Eucalypt forests and woodland where it feeds on insects from the canopy and
also under bark (Ward, 2008). It has been recorded in wet Melaleuca open woodlands, woodlands dominated by
Nutwood (Terminalia arostrata), Bloodwoods with flaky bark and ironwood (DoE, 2014, Ward, 2008). In the NT,
nesting has been recorded from September through to January and nests are built in terminal branches at the top
of trees (Ward et al., 2009). The stronghold of this species is north of this location and only one old record exists
near Borroloola. Although it is possible this species may be present in the area, it is unlikely to represent an
important area for this species and the impact of the proposed activities, given their size, would be small.

The Grey Falcon (Falco hypoleucus) is a widespread species listed as Vulnerable in the NT that is considered
possibly to be present in the study area. The Painted Honeyeater (Grantiella picta) has been known to occur in
the study area, however, given it does not breed in the NT it would only be present intermittently for foraging.
Based on the field assessment there was no breeding habitat recorded, and depending on grass seed and water
availability it is unlikely the study area comprises core habitat for this species.

5.2.7 Feral and Pest Animals

Feral animals known to occur within the region include:
° Pig (Sus scrofa)

° Wild Dog (Canis lupus familiaris)

° Feral Cat (Felis catus)

° Cane Toad (Bufo marinus)

° Horse (Equus caballus)
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° Donkey (Equus asinus)

° Water Buffalo (Bubalus bubalis)
° Camel (Camelus dromedarius)
° Black Rat (Rattus rattus)

° Domestic Cattle (Bos Taurus)

During the August 2018 survey evidence of cattle grazing in present or 1-2 years previously was recorded and in
previous surveys of the permit area cat tracks were observed as the only non-native species recorded but based
on records many species, especially Dogs/Dingo, Pigs and Cane Toads will be present in permit area. The
disturbance from cattle within the proposed sites were considered to have resulted in less than 5% damage or no
damage at all.

5.3 Fire Regime

Fire is a natural occurrence in most Australian ecosystems and plays an important role in their ecology. Fire is
generally excluded from Mitchell grasslands by pastoral management in order to maintain forage throughout the
dry season (HLA, 2005) whereas fire is more frequent in the Sturt Plateau.

Fire disturbance was evident at Kyalla 117 N2 during the ecological surveys, with evidence of an intensity 4
(some trees and shrubs killed) and Height 1-4 m fire present 1-2 years previously. It was noted that the site
showed evidence of fire disturbance and were showing signs of regrowth and recovery.

5.4 Environmental and Cultural Sensitivities
54.1 Native Title

Two Native Title claims have been determined as non-exclusive and one Indigenous Land Use Agreement (ILUA)
are current over the permit areas (see Table 16).

Table 16 Native Title and IULA Agreements Current for the Permit Areas

Native Title Kyalla 117 N2- | NTD21/2010 Native Title exists in parts of the determination
1 Shenandoah area and is held by the Kinbininggu and
Pastoral Lease Bamarrngganja groups
Indigenous All Sites D12004/014 Registered for Community Living Area and
Land Use Jingaloo CLA ILUA Tenure resolution
Agreement

The Native Title Petroleum Exploration Agreement between Origin and the NLC includes clauses for the
protection of sacred sites, objects and sensitive areas related to Aboriginal activities in the area, including cultural,
hunting and foraging activities. Site clearance will occur prior to any on ground activities. The Native Title
Agreement also includes clauses for the protection of the environment and site rehabilitation.

5.4.2 Archaeology Assessment

An archaeological assessment, involving searches of the NT Heritage Register and Australia Heritage Database
and a field survey, have been carried out by AECOM archaeologist, Luke Kirkwood for the exploration sites and
associated tracks. It should be noted that this survey covers additional sites that are not in the scope of this EMP.

A search of the NT Heritage Register identified 41 Aboriginal archaeological sites within a 125 km by 125 km area
that encompasses the full Proposal area. No archaeological sites are recorded within 15 km of the proposed 2019
lease areas.

A search of the Australia Heritage Database identified that no statutory listed heritage places within the proposed
impact areas.

The field survey involved a combination of both pedestrian and helicopter survey of the proposed disturbance
areas. During the inspections notes were taken on landform, ground surface visibility and areas of exposure. The
aim of the field survey was to identify any surface expressions of Aboriginal archaeological and cultural heritage
values within the exploration area. Photographic records were taken at each proposed location.

No culturally sensitive landforms or artefacts were identified during field survey of the lease sites covered under
this EMP.

The archaeological assessment is provided in Appendix D.
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Figure 7 Fire frequency map of the Beetalo Basin

5.4.3 Areas of Cultural Significance

Sacred sites in the study area are primarily associated with drainage lines; natural landform features and stock
routes, but there are also concentrations of sites nearby to old homesteads. The distribution of these sites may



reflect historical patterns of Indigenous movements along drainage lines and subsequent development of stock
routes on old Indigenous walking trails, or they may merely be indicative of the site clearance work undertaken
along roads and tracks in the area. It is suspected that there will be a range of other sites also within the area,
either not yet recorded, or known but not reported for cultural reasons.

AAPA clearance certificate C2019/014 have been obtained for the proposed Kyalla 117 N2 site and associated
activities. These clearance certificates will be provided to DENR/DPPIR as a part of the submission.

Origin has committed to comply with conditions as prescribed by AAPA for the duration of the program.
5.4.4 Natural Resources

In addition, previous cultural heritage surveys of the permit areas were undertaken with representatives of the
traditional owners who identified a number of natural resources of importance to Aboriginal people of the area
(Table 17).

Table 17 Natural Resources of Importance in the Permit Areas

Scientific Name Common Name Usage
Grewia retusifolia | Emu-berry/Dog’s Balls, Fruit eaten. Leaves can be boiled, and body bathed in the
Turkey Bush and Diddle liquid for treatment of a number of ailments
Diddle
Marsdenia Bush Banana/Gillibi Bush ‘fruit’ eaten when young, as it matures ‘fruit’ seeds
australis becomes feathery for dispersal in the wind and are not
eaten
Pterocaulon sp. Used for treating flu
Acacia sp. Acacia Leaves boiled and used to treat the flu
Acacia Soapbush Wattle or strap Leaves used for washing
holosericea wattle
Termite (unknown species) Mounds pulverised and mixed with water, used to treat
diarrhoea

5.4.5 Non-Indigenous Heritage

In 1860 explorer John McDougall Stuart was the first European to penetrate the area now known as the Centre.
The first written descriptions of the area come from Stuart during his second attempt to cross the continent from
south to north (HLA, 2005).

Development in the area began as pastoral lands with an increased interest in land settlement following the
completion of the Overland Telegraph Line in 1873. Most attempts were unsuccessful with the Lancewood-
Bullwaddy vegetation found to be impenetrable and the lack of surface water making the land unsuitable for
cattle. Daly Waters was thus recognised as one of the last watering stops on the Murranji Stock Route.

It wasn’t until the 1930s to 1950s, that the area saw regional economic growth with Daly Waters becoming a
significant hub of air and mail services into the Territory. The wartime years saw this role increase with Daly
Waters again playing a major role in cross country transport and communication. This role continued until the
early 1970s when the airport was closed to commercial traffic. The town and surrounding areas subsequently
reverted to a primarily agriculture-based existence following the decline of air travel, but in recent times has seen
commercial interest from the exploration for gas in the Beetaloo Sub-basin and the growth of the ‘grey nomad’
tourism market.

5.4.6 Historic Heritage Assessment

A search of relevant historic heritage registers identified a number of historic heritage sites within a 125 km by
125 km area that encompasses the full proposal area. No previously identified sites are located within 20 km of
the proposed lease area. No new sites of historic heritage were identified during the August 2018 surve
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5.4.7 Protected or Conservation Areas

There are no conservation reserve, national parks, world heritage places, Commonwealth land or heritage places
or critical habitat areas listed under the EPBC Act located within or adjacent to the proposed exploration area.

5.5 Social Environment

55.1 Social Context

The proposed 2019 work programme will occur within the Barkly Regional Council area, which covers
323,514 km?. The approximate population is estimated for the Barkly Region of 8,137 people (Barkly Regional
Council, 2018).

The potential social and economic effects within the region where exploration activity for 2019 is planned is is
considered to be negligible.

The closest neighbouring regional towns and communities identified as being within proximity to Origin’s activities
include:

Dunmarra (~30kms)

Tennant Creek (~290kms)

Elliott (~80kms)

Daly Waters (~70kms)

Newcastle Waters (~60kms); and

neighbouring pastoral leases of Amungee Mungee and Beetaloo.

In 2014, the Tennant Creek Regional Economic Development Committee (REDC) released the Tennant Creek
and Barkly Region Strategic Action Plan (2014-2016) identified social and economic development within the
region, including oil and gas development. Origin has met with the REDC annually with its most recently project
update meeting taking place in Tennant Creek on 27 September 2018.

5.5.2 Pastoral Activity

The current land use in the project area is pastoral with varying stocking rates and varying management
practices. Within the permit area there are nine pastoral properties as shown in Table 18. All of the land within the
permit area is Leasehold Land. There is one small area of Aboriginal Freehold land known as Jingaloo on EP117.

Table 18 Pastoral properties in the Permit Area

Amungee Mungee v v v

Kalala v v

Tanumbirini v v

Beetaloo

Hayfield/Shenandoah v

Ucharonidge v

Tandyidgee

Nutwood Downs

Newcastle Waters v

The project area has been subject to pastoral activities for over 150 years (AECOM, 20). The average size of a
Station in the Barkly Region is 8,186 km? (Bubb, 2004), which is large by global standards.

The proposed Kyalla 117 N2 exploration site is located on the Hayfield Shenandoah Station.
The activity will not have any impact on adjacent Pastoralists.
5.5.3 Other Land Uses in the Area

A range of other land-uses exist in the permit area or in the larger region, including a range of public utilities and
facilities. These include the following:
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° Tourism — Tourism is an important regional industry with the Sturt Highway being a major thoroughfare for
tourists travelling in the area during the dry season. The local townships of Daily Waters, Dunmarra and
Elliot provide consumables (food, fuel etc.) and accommodation. A number of heritage areas of importance
to regional tourism are located in the broader region, including Elliott, Newcastle Waters and other heritage
listed homesteads.

° Road networks — The Stuart Highway and Carpentaria Highway will be used to access the sites. In addition,
there are numerous gravel roads connecting properties, and internal property tracks. All properties also
have firebreaks on their boundaries and internally.

° Gas pipeline — A gas pipeline runs to the west of the Stuart Highway, along the eastern boundary of EP117
and crosses the boundary of one part of EP98. It also runs parallel with the Carpentaria Highway to the Gulf
of Carpentaria, through EP98 and EP76.

. Alice Springs to Darwin Railway — The railway line runs to the west of the gas pipeline and Stuart Highway,
and does not cross into any of the permit areas.

° Townships — The townships of Daly Waters and Dunmarra neighbour EP98 to West.

° Conservation areas — including the Bullwaddy Conservation Reserve, which lies within EP98 and Lake
Woods and the Junction Stock Reserve just outside the permit area.

° Heritage — There are seven heritage sites within the exploration permit area and a number of heritage areas
of importance to regional tourism located in the broader region, including Elliott, Newcastle Waters and
heritage listed homesteads.

° Archaeological sites — The permit areas have a long history of Aboriginal association and 41 archaeological
sites have previously been recorded within the permit areas, as well as registered sacred sites and areas of
significance.

The proposed activities covered under this plan have been specifically designed to avoid impacts to these
receptors.

6 Stakeholder Engagement

The NT Petroleum (Environment) Regulations define stakeholder as meaning:

(@) aperson or body whose rights or activities may be directly affected by the environmental impacts or
environmental risks of the regulated activity proposed to be carried out; or

(b) an agent or representative of a person or body mentioned in this paragraph (a).

Origin’s directly impacted/affected stakeholders have, and continue to be, consulted in a respectful, open and
consistent manner. This has been the case since 2014, when Origin assumed operatorship of EP98, EP117 and
EP76.

Origin’s consistent approach to stakeholder engagement has been to ensure that those persons and/or groups
directly impacted/affected and/or influenced by permit commitments, have received Origin’s full attention. Origin
views the understanding of these consenting stakeholders and their informed consent of critical importance and
relevance during these early stages of limited small-scale exploration activities.

For the purpose of this EMP, Origin identifies its stakeholders, in compliance with the Petroleum (Environment)
Regulations as:

° host Traditional Owners recognised as the Native Title holders and / or claimants in Table 13 and their
representative the Northern Land Council as described in Exploration Agreements between the parties for
EPs 117, 76 and 98;

° host Pastoralists recognised as the nine Pastoral Lease Stations in Table 18 above.

Origin also recognises and engages - where appropriate and acceptable - with the following list of stakeholders:
° Northern Territory community and residents

° Federal Government; Departments, Members of Parliament and Opposition Spokespersons

° Northern Territory Government; Departments; Members of Parliament and Opposition Spokespersons

° Local Government Agencies

o Katherine Town Council
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o Barkly Regional Council
o Roper Gulf Regional Council
o Regional Economic Development Committees
° Northern and Central Land Councils
. Environmental Protection Authority
° Aboriginal Areas Protection Authority (AAPA)
° National, State and Local Media (Print, TV and Radio)
° Australian Petroleum, Production and Exploration Association (APPEA)
° Northern Australia Development Office (NADO)
° Northern Territory Cattlemen’s Association (NTCA)
° Industry Capability Network (ICN)
. Chamber of Commerce NT
. Business Council of Australia
. Minerals Council
° CSIRO / GISERA
. NGOs
° Darwin Major Business Group (DMBG)
. Energy Club Northern Territory (ECNT)
° Indigenous Business Network NT (NTIBN)
° Katherine Mining Services Association (KMSA)
During engagement to date, Origin has shared information and data in relation to the four existing wells as well as

Origins plan to complete an additional five wells in order to comply with the work programme commitment to the
Northern Territory government.

All activities to date have had the written consent of the pastoral leaseholders who, as with Origin, do not hold
exclusive rights of over shared land.

Land Access Agreements (LAAs) with the host Pastoralists for the activities contained in this EMP has been
obtained for the 2019 work programme.

Origin has not received objections from leaseholders or Native Title claimants in the area of the planned
exploration activity.

In accordance with Schedule 1, Part 3, Section 9(1)(a) of the Petroleum (Environment) Regulations, a list of
directly impact stakeholders and their engagement is provided at Appendix E.

6.1 Community Engagement

Stakeholder (directly impacted) and community engagement for the 2019 work programme has been held with
host Traditional Owners and host Pastoralists directly affected by the proposed activity. Origin’s proposed
exploration program has been clearly communicated to interested parties, with several written submissions and
video presentations prepared for the NT Inquiry. Information included in Origins submission to the NT Inquiry is
publicly available at https://frackinginquiry.nt.gov.au/submission-library

Native Title holders / custodians completed Sacred Site Clearance Surveys in August / September 2018 for nine
potential locations where Origin is proposing to undertake activities covered under this EMP. The formal NLC
Sacred Site Avoidance Report / Anthropological Report dated 15 November 2018 was provided to the Aboriginal
Areas Protection Authority in order for them to process Origin’s AAPA Applications for the Kyalla 117 N2
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exploration areas and associated infrastructure. The AAPA certificate C2019/014 was subsequently granted
covering all of Origin’s proposed activities.

Origin recognises the growing community interest in ensuring onshore natural gas development takes place in a
safe and environmentally sound way. Origin is committed to delivering operational excellence (which
encapsulates its health, safety and environmental performance) and complying with legislative and regulatory
frameworks.

6.2 Ongoing Stakeholder Engagement
For the purposed of the activities covered under this EMP, Origin’'s ongoing stakeholder engagement is:

o Pastoral Lease holders (Host Pastoralists) - Frequency and type of engagement as per Access
Agreements including but not limited to :
0 Monthly check in and update (email and telephone)
0 Face-to-face meetings (minimum six monthly) or as required pending activity
o0 Provision of formal documentation and information as required and / or requested (also as per
notifications clauses within the Access Agreement)
e Native Title Holders (host Traditional Owners) - Frequency and type of engagement as per Exploration
Agreements including but not limited to
0 Annual work plan meetings (x7) April 2019
0 Provision of 2020 potential programme (June 2019)
0 Sacred Site Clearance and Avoidance Field Surveys (September 2019)

The level of engagement with community groups outside of the directly affected members will increase as the
level of certainty around the commerciality of the resources within the Beetaloo Basin increases. Careful, timely
and considered engagement is required to avoid boom and bust type situations created through unnecessary
hype or speculation.

7 Environmental Risk Assessment

7.1 Oirigin’s Risk Management Approach

Origin utilises a robust risk management process for all its activities to achieve the following key outcomes:
- Risks are understood, eliminated or reduced and controlled to an acceptable level.

- Controls are owned, assured and continuously reviewed for effectiveness.

- All activities are compliant with regulatory standards and are guided by best practice,

- Origin and its stakeholders are confident in the way activities are conducted to manage risks, and

- The approach aligns with the findings of the NT inquiry final report and associated recommendations (as
implemented via the various Codes of Practice or legislation)

Risk management processes are mandated through the Origin Risk Management Policy and Directive, which
includes a risk rating toolkit that is utilised from the Board through to frontline activity owners (Figure 8). The
toolkit considers the requirements of ISO 31000 and addresses risk identification, assessment and management.

Assessment of risk is completed using Origin’s Risk Matrix (Figure 9) to assess and rate risks by assessing the
combination of frequency of occurrence and the severity of the outcome of a potential event, including a worst
case scenario event. This allows quantification of a risk and determination can then be made about whether the
risk can be accepted, or whether further mitigation is required.

Origin risk management processes requires regular assessment of underlying (unmitigated) risk from an activity,
the residual risk once controls are applied, the effectiveness of controls (provided in Table 19) and the likelihood
and consequence of a risk event. A risk is either accepted in accordance with strict delegations of authority or the
activity does not proceed.

In addition, the risks associated with unconventional gas developments activities have been thoroughly
investigated and reported by the NT Inquiry. A series of risks and recommended mitigation measures were
outlined to reduce the likelihood of any impacts to an acceptable level. These recommendations have been
incorporated into various Codes of Practice and changes in legislation to ensure a high level of environmental
protection across the industry. This ensures risks are assessed and mitigated in a consistent manner, to provide
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greater certainty to the community that the risks associated with exploration activities are being reduced to an
acceptable level.

Table 19 Risk control effectiveness definition

Rating Explanation

Controls are well designed and address the root cause/s of the risk

Controls are recognised industry best practice

All controls operate at the required level

All controls are within the power of Origin, with few external factors beyond control
Ongoing monitoring required

o Majority of controls are well designed and address the root cause/s of the risk

o Majority of controls operate at the required level

e Some controls are outside the power of Origin, with multiple external factors beyond
control

e Ongoing monitoring required

e Certain controls can be improved or have elements below industry best practice.

Can Be Improved

e Most controls are not well designed and do not address the root cause/s of the risk.

e Most controls are not operating to the required level.

e A large number of controls are outside the power of Origin, with multiple external
factors

o The majority of controls require improvement and are well below industry best
practice.

7.2 Risk Acceptance Threshold and ALARP

A risk can be considered to have been reduced to ‘as low as ALARP

reasonably practicable’ (ALARP) when all reasonably As Low As Reasonably Practicable
practicable control measures (both preventative and mitigative) = Level of Risk —=

have been identified and implemented to reduce the risk of
identified events. A key element of demonstrating ALARP is that
good practice is followed, where good practice is defined as the
recognised risk management practices and measures that are
used by competent organisations to manage well understood
hazards arising from their activities. This definition incorporates
good practice as defined in codes and standards, and a
consensus of good practice within the industry. ALARP is not a
final position over the life of an asset or project. —

High Impact
_and Occurrence

' High Impact and
Moderate Occurrence

The practicability and the reasonability of control measures can Professional
change over time due to changes in technology (that can make Accaptance
measures more readily available), industry standards (that can

commoditise once-cutting-edge technology) and the socio-

technical landscape (that can modify societal expectations).

High Impact and
' Low Occurrence

In the NT context, ALARP and the definition of acceptable risk
levels was a key feature of the NT Inquiry Final Report. For

. - . ) Widely Accepted Very Low Impact
each aspect, acceptability criteria were defined, with byrmlic | a:?an Occurrence
recommendations outlined to reduce the potential risk to below . = e
the acceptable level. With the adoption of all recommendations Target Level of Risk = 0

by the NTG, the new Codes of Practice and associated
regulatory changes provides a high level of inherent protection to ensure activities are undertaken in a safe and
consistent manner.

Through adoption of the recommendations of the NT Inquiry (along with other risk management and legislative
requirements), Origin can demonstrate all environmental impacts and environmental risks associated with its
activities will be reduced to a level that is as low as reasonably practicable and acceptable.

45



PoDUgENT] RA00R
30 Aoy pue ssuanbasuod WpdoseET B ufy- Swsu i0p pagnbeu ecueidesse wpaand] Buileusyy |

Jafieuep dnoig Jueasias auy) Ag pauuLap

1sBeuep sgaun paunbes matnas Buobuo op) «

AynoyEpg pannbay jusUnESL SU O «
1abBeuep paloid LNl e je Aueal o) Y51 Majney = WaNEn

nassydnois paiapsuod aq Aelu juaillpean) Ysiy =

LUNLUUILL @ 18 Ajjenuue Y3 maine «
(sanuoud ssaupsng Jueund of pieba

Buiney) pasapisuod &0 ISNLW Jusuesl] YSid =

WU g 18 AsUenb Y5U Mamai «
flalspawuiu)

a2eid U &q 15NLU JUAWNESU] WS =

labeuepy elauac

HOIH AHAA

SequsEw LN
Hloyne
asueidasany

HEL

pannbas uonay 10 R

B2 @3ue)dasoy pue JUaLWEal ] YSix

Juawancudiuy aunbar sjounuod jo Huoleyy «
1ams) pauainbau ey 0} sjeredo jou op spoujuoo jo fuolepy =
WU B3] |0 S/ESnED j00U SSaUppe
1ou op pue paubisap @M Jou Bl Spouod jo Auofew =
I T “pannbai Buuoyuow BuoBug «
“panosdiul &0 UBD S|ONuoD WEHSD) -
‘jana| pannbay ay) o) ayesado spoquoo jo fuofey =
“WSU U] JO S/aSNED oo
B} ssasppe pue paubissp gam e spoqguoo jo Huale «
"pannbag Bunopuow BHOBLD «
‘1ena) paunbay 843 o1 ajesado SIORUOD Iy .
HSW 8 Jo sfasned
100y 8 ssalppe pue paubisap [lam ale S1ouod |y =
uvoneuejdygy

peaacadul
eq 0} spesN

paacaduug
aq ue)

Buney

shuney Juswssassy ([ouon

wiBuio

i4

‘sauobsies sousnbasuod sy Busn (pel spoauwoo Ju=ung e Buwnsse
[ana] &sed asiom aqiened) sauanbasuod wnwixew eguestod auy alEwens3g
seousnbesuos wnuwixew jepusiod syl ssesse — o doig

- -

lasa] Waund sl e ¥suU agl idesoeranoidde ues oum pue pannbal
jusunean ¥sU o4l sulLSjap “eugius sausdacoy pue juswneal ) Hsid oy Buisn

jescadde pue Jusunean ysu Jog Huond ey suwueiep — 4 dojgs

-

THSU JO [SAE] SUl SUuURp O YLGERY 5IH 84l IS
HSLU JO [8A8] B auuueiep — 3 daig

..
SIUSUSSISSE [OIUOD
JuaUND Juncose ol SuiNey ‘paunuapl [ana) 2ouanbasuco yoes e Bulunaoo Hsu
2Ul JO SoUBYD 2Ul SpuSsasdad 1eul XUIE HSid SUl U [2AS) DOOUESNI SUl SuwIgle0
WS 81 JO pooyeyl] 8yl ssasse — [ daig

..

JUSLLSSASSE [OUU0D JUSLIND JUNoooe ojul Buidey e ¥siy
ayl u ssupobaspes asusnbasuoo easial |8 Ul [aA3] souanbasuos Sqipasd sayciy
Sy} SuluLsiR “MsU s sjuasaudal 1529 Y] souanbasuond Lo [Baa| SU] uo Spise

aouanbasuoo jo jana| syl ssasse — ) dag

=
sjoquos Buissesse usym seqngoe
SIUBINSSE PUE SJUSNS SSiW JEsU ‘sjusppw Juedyulss pejess fue JapisuoD
sfugey Juswssessy joguos ay) Busn sponuos Bupgspa ssasse pue Anusp)
SloNuUer ssasse pue Anuap) - g dag

- =

‘sangaaigo s uiBug wo Peduwsoays eEguajod
pue sasned sy ‘uaddey pnod UM J0 SLLEY LI YSU SU) 2quosap pue Snuap
HSL @yl aquoasap — w deig

14|00} SIY) 3SN 0} MOH

Injjoo)l Buney sy uibuQ

sy s1l 1ded2de pue Jeal] ‘|011u09 ‘ssasse ‘Ajljuapl 01 yoeoisdde ayl saqriasap yaiym iy (001 st s,ulblio g ainbiy




Wria3w

Wria3aw

HOIH AH3A

HOIH AH3A

HOIH AH3A

AN
ATHOH 9

Wnia3w

Wnaaw

WNIa3w

WNaaw

WNIO3w

‘pouzd uow g1

VA4

Z1 Jano uoiepadxa woy abueys 1193 aunsodxa 2 Jo 2] 241 Jaso uohepadxa woy 36ueyd - Mojg yseD |,

TUONEpUSLILODAUIE[TLWU0a JO

HOIH AH3A

HOIH AH3A

HOIH AH3A

“Siuow
o} BIam
LRI I3
pmog 1Eak
S0 S L
BuLLINa00 Jo
SUBLY HK06>

ATDIN S

H3IH

HOIH AH3A

HOIH AH3A

“smal

O SUuous
U N30
PIOD IEak
OB 3L LR
Buwnaso jo
SIEY %O

F18ISSOd v

Wnia3awn

HOIH

HOIH AH3A

siEal may poau
Bl LM N30
pino “eak
THEU S LM
Buumaoo 1o
S0UBYD HOE>

ATEINNG €

AOOHI=NTT

" Jama) B3) sausnyur i YIess (Ajuo pioday) M
= "suciebiqo | pauwl Ulm Sjsuueyd Buisn uawean ou 3
= 1eba) 12yjo Jo (enppenuod | ‘yoseocudde 1o usas Jusploul Jo ‘suosiad
m 10 Loealq Jo suonebiqo uE ul 15a5eul ue Bujeubis UM JESD auoll 1o | 0} W
Q fIQIEDUELL [BLUSIE dnoub I8pjoyayErs uim wig Appeal - jpeduwn Aunwwoda pie 1514 Buuinbay a
Ui SoUENdUIOI-U0U Joury uonesuebio 1o uosiad v OGS G WOOSS= | - ¥00L%= 10 [EJUSLULOIALS JOUIY ssauj|l Jo Amiu
‘{suod=i empaLy [E20] ‘uoisu=l Ajunwiwod jo sajdwexs | yuow | o dn 5oy
o “sjuissod uonednn 10 SJurEdWwoD BIpSLU [EROS pajeios| Buigqiiem [0S |  SBOND PRIIUISEl | bt
W “(2n0qe awos “63) sausnyu) pue 10 ApcEmn sssuisna ‘DUl | SANELSIE JO LR W
o paguUIsap jou) suonebiqo | Yaead [equslod s SIBULEYD 1015032 0] S]JEdW] 3[EIs [BWS | 10| SAEP 5 ol dn [=]
m [eB2| J2UI0 10 [ENjIENUCD EIpaLU Ybnou) paAaauca SoUEIYIUDIS [BIMND | Juswiess [enpaw
W 1o yaeaud Jo suonebigo | ‘uyseosdde Jo anss) Juspioul 10 BaJE S0 SWaIsAs0d8 ‘SIENgeL u Bunnsal W
m_ MIOIEpUELL [BUISIE UYIM UE 0] LONUSRE BuiMeIp WG JES wszg g ‘sapads |euoibss uowLoD | suosiad S10wW Jo | ql_._
goueldwoI-uoy SEIBPORY dnouf 1eploysyers si0Ws v | - 405 %= | - 400SS< - WG | 0] spedw wis) poys Sespop | o] ssau)l o Aniuy)
2o
‘{oipes ‘uoisIngiel "uoisual AUUNLILWCD JO S| 0 YIUoW | o)
a ‘Juud JBUiEU SSOUIE B[0A3 aesapow Duisqiem 1e100s Jo Sannp papUsal P
w ElpalL Inoy 7 auo bunse) Aupigeia ssalisng “Buin Jo 1802 /anewsye [7]
o "sjso0 / ssul ( sabEWED AEUBLUIWOD pISEeq SJE1S ANUnwwod o] sjpedw) 31EIBPOW 10 awn so| [
ANIa3n W 0} ainsodya — uonebnn “ba) sausnyul pue yoesuy sAEp s10W 10 5 W
(=4 ‘fuanoe ue BLUOS UM SjSUUEYD EIPSLU asuedyubls [einyno Jo | ‘uchesiENdsoy Ul [
Ll 1onpuoad 0] 10 195SE UE SjElado ybBnosiy papodsad ‘main S/ESIE 10 SWS)SAS00a ‘siengey | Buninsal suosiad
0} 32ua3y| 10 suonipuco | Jo uoindo ue Buusyo dnoab | WOSLS - wooLs WNTE ‘sapads Ysu mo| o sioedwi SUOLW IO BUD o
Ljié S3UBIQWIOD-UON | SP|OUSYELS SUO UBL) SI0W | WG JES= | - WGZS= | - WCT= | S[(ISISAS] ULS] WNIPSW SNOUSS | 0] SSaU| 10 Amiu) [s]
“UOISUS] /3IUNLILOD &
uawepey 10 sfan3| UBIH “Buradgiiam B
Ul 10 BIpaiU [EUOREU Ui [E120S IO ANIGEIA SSAUISNG c
SJUSLILIOD JuSwiLsAcS “B3) “BuIAl| JO 150D AJUNWIWOD ]
FIUBNUI PUE U2ES SLIOS o} spedwl ueayubis O
WMmasn Wniasw "51503 | saull / SebeWED | M SipuuEyd Eipa ubnougl fupgesip ened L
0] aunsodxa — uongebni Jole pauodsl ‘siepjoysyels aaleayubis usueuad w
(anoge Jayio Dupusnyul |einyna Jo eaue Jo swalsfsosa | Dugnsss ‘suosiad
DaqUISap jou) safojdwa M3IA 10 UOldo s dnoil | WGJES - | WDSTE - woss ‘sIELEY ‘sanads pels)| 2oL JO U0
fue 1sulebe sableyd [BURLLD | JSPIOUSYE]S SUC UBY] SO | WOSLS= | WO0LS=| -WOZg< | 0 sloedwi 2|qisiassl wis) BuoT | 01 Ssaul so Anfu)
j9ssE UE sjesado
0] Uonaisal f uolsuadsng ‘{sAep "abenno AN pabuojoid
o "81S03 | S3Ul | seDewep [e1anas Jano Dunejelsa “pooylEAl AUNLWLWOD (=|doad [
W jueaubis o} aunsodya | ‘153)04d Joj Bured ubjedwes 10 S50 BqISIaAal SAISUSKT 0i=) dnoub m
— uonebny Jofew pebuojoid Eipaw [ERos “Ba) sausnyul pasodxa [ews
WnIa3n Wniaaw m “fuedwod sy DUE yJEa] WEIWMDIS yua aouesyiubis e ol Agesp m
W abeuew o} Wby jo ssojp jo el [ s[BuuEYD BIpaW Ul pSRaysl JEH}ND J0 SfESIE 10 SWalsAsods Jusuewad W
Ul Guinjoaul Jou JSDBUELY JOILSS SE 'UDIIE S4E] O SIS0 ‘sjeNCEy Bnbiun ‘sallads L
10 SANISNS JOWSS Joppanp | Duibeinoius pue buisjiqow | gg g - qLs-| UDDZS | 2igessuna o sbewep a|qisianss
fue suiebe safireys eunuyn | sdnoib sopjoyayels sdnnpy | Wo/Es< | WDSZs<| - wost< Aenred wus) Buo) aarsusg
1855E
M uE sjelado o] 82Uad1] J0 5507 “(H3am | U] 210 abENND PUE 1S3UUN [E1D0S ULS] {=doad ﬂ
= “awn uswasbeusy aANNISxg | J0I BIPSLW Ul PAISA0D B02A0G -BuoT “pooyaal Aumwiuod | adow o L) dnoub =
> PUE S82UN0S3) SIESPISU0D 10 BpEN20IU PRNpaUls 10 S50| BIGISIAABLI BAISUBIT pasodxa abie| Fy
m Buumbal — Ambu Jand -Ba) sausnpul pue yoesu e o1 fgesip B
) “fuedwoo ay) sbeuew JUEIYUDIS LM SBULEYD saueIyub)s [Einyno jo | usueuusd [E10] 10 m
9 01 J4BU JO S50] 40 [l GUIAJOAUl | BIpPSLU Ul PS12SYSI SE UONJE S/ESUE 10 SLUSISAS003 SIENGEY | SSau|| SuLSEaIL)
M SANNIENE JOJUSS JO J0IISIPp PaIEUIPIOCD DULLIBUCY ‘salaads passbuepus o] 1o = w
fue suebe safeys eunuu) | sdnoub seplogayels apdnnwy Q%= | WD0Tg= abewep waueulad aasusikg | saniEe] aidnmgy
suogae MOf

“EapElap
UM INI30
o Eak

PEU S UM
Bunmnaa0 o
SUBLD %0l
ATININN
AMHIOIHE

Juanbay

553 10 Juaha
Jeak poL.®

SE 5220 AjuQ
IEah prau aug)
ungas Buunooo

D pue uonenbai ‘smeT

Aunniag o] 10algng ae suolsidag
ISNOJSIY TYNUILXI

suodaniad Jepjoysyels

AdN

ysen

anjep ajealy

a3

7 APpununuoTy pue JUSLWILOIALT

alen) ang] yum ssauisng 1anpuos
SNOILYY3JO NIDI™O NO LDVdWI

ajdoad

10 SUBLD 1=
Ellel =r. 0"

XIJeN HSIY

XU¥eN sty s,ulblo 6 ainbi4



7.3 Assessment of scientific uncertainty

The draft NT Petroleum Environmental Management Plan Guidelines (EMP Guidelines) requires an assessment of
uncertainty as a part of the risk assessment process. The assessment of potential impacts and effectiveness of
controls must demonstrate that the activities are carried out in a manner consistent with the Principles of
Ecologically Sustainable Development (ESD) and the Precautionary Principle.

Impact and risk identification must include consideration of uncertainty regarding impacts and risks for the activity
where a precautionary approach is appropriate. Uncertainty is high where confidence in the available information
is low in identifying risk or the effectiveness of a management control. Additional baseline studies or other
safeguards may be required to increase the accuracy of an assessment to determine the acceptability of a risk.

As per the Draft EMP Guidelines, scientific certainty is qualitatively assessed using a generic means of ranking the
data available in accordance with Table 20 below. Considerations of uncertainty have been included in the risk
assessment discussed in 7.4.

Table 20 Scoring system for Scientific Uncertainty (DEFRA, 2013).

Ranking Scientific Uncertainty

Score Description

Medium (2) e Some or incomplete data available
e Evidence provided based on a small number of references
e Authors or experts conclusions vary

e Limited on-ground experience and/or monitoring

7.4 Risk Assessment Outcomes

The environmental, heritage and social risks associated with the civil activities have been assessed utilising the
Origin risk assessment framework described in Section 7.1. The detailed risk assessment presents the range of
potential impact-causing activities, corresponding mitigation measures and residual risk ratings based on their
assessed worst-case consequence and likelihood of occurrence. The assessment also cross referenced the
various risk assessment outcomes in the NT Inquiry Final Report, to ensure consistency. Site specific conditions
and cumulative impacts have also been considered during the assessment.

There were no residual risks above a medium risk ranking, with 31 out of the 40 risks identified as being
considered low. The remaining medium risks identified were consistent with standard civil construction activities
completed across the NT, being the potential spread of weeds, erosion and sediment control and ignition of
bushfires from the proposed activities.

The level of uncertainty for each risk was also assessed. There was no uncertainty level above low, which is
consistent with the knowledge of impacts associated with construction activities.

Table 21 provides a count of the post-treatment environmental risks associated with the civil construction
program. A copy of the risk assessment is provided in Appendix F.
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Table 21 Count of Post-Treatment Environmental Risks for the Drilling and Stimulation
Program

Medium
31 9 0 0

7.5 Environmental Impacts and Environmental Risk Management Summary

The following section provides a summary of how any environmental impacts risks will be managed. The
management summary tables include an overview of the environmental values, outcomes and potential impacts,
along with the performance standards, measurement criteria and records for each environmental aspect. For
aspects with multiple individual risks, these are summarised in the relevant aspect table with the highest residual
risk being used.

Each table includes a statement of the residual risk, scientific uncertainty and ALARP. This is designed to provide
certainty that the risks are being reduced to as low as reasonably practicable.

The risk assessment provided in Appendix F should be consulted where an overview of each individual risk is
required.

75.1 Soils

Table 22 Environmental Values and Outcomes — Soils

o Suitability and stability of land for existing uses (Erosion and Sediment Controls
implemented).
o Stability of land to preserve existing water quality, landscapes and ecosystems.

¢ Avoid, minimise and control, soil erosion and discharge of sediment or soil into
waterways or established drainage systems

« Minimise disturbance of soil, vegetation and drainage during site activities

Minimise the creation of dust.

Civil construction of Localised soll Land condition assessment completed to identify and avoid

access track, lease contamination sensitive soil unit.
pads and camp pads e Soil erosionand | ¢ Erosion control measure to be implemented and maintained
sedimentation as per erosion and sediment control plan (NT-2050-15-
MPO019).

e Fuel, lubricants and chemicals will be stored appropriately in
lined and bunded areas and transported, handled and used
in accordance with the relevant MSDS.

o Spill kits will be in place and clean-up equipment will be
onsite and available in relevant areas.

¢ All solid and regulated waste to be removed from the site
and disposed of as per the NT WMPCA.

¢ Following completion of the activity, disturbed areas to be
restored and/or rehabilitated.

o Disturbed areas to be will be monitored for weed infestation,
and progress towards specified rehabilitation goals.

¢ Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities

e NT Land Clearing Guidelines.

¢ International Erosion Control Association Best Practice Erosion and Sediment
Control (BPESC) standard

« Dangerous goods will be stored, handled, separated and signed as required by the
NT Dangerous goods Act and Flammable and Combustible Liquids Regulations and
AS1940.
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e Land disturbance is equal to or less than 6.6ha.
« No incidences of contamination and erosion and sedimentation that result in
material environmental harm

e The extent of disturbances will be recorded within a Geographic Information System

o Monitoring for soil erosion pre and post wet seasons to ensure any defect is
identified and rectified.

¢ Rehabilitation monitoring undertaken annually until final rehabilitation success
criteria has been achieved

Moderate

The risk to soils is predominantly from soil erosion during construction. This is ranked
as a “minor” consequence, “possible” likelihood event. The risk mitigation measures
outlined in the EMP meet the industry best practice requirements of the NT Petroleum
Codes of Practice, NT Land Clearing Guidelines and International Erosion Control
Association Best Practice Erosion and Sediment Control (BPESC) standard. Controls
above best practice are unlikely to reduce the risk associated with erosion and sediment
control further. Based upon the risk being ranked as a moderate and consistent with
standard civil activities (regardless of industry), the risk is determined to be ALARP and
Acceptable in accordance with the rationale within section 7.2.

75.2 Surface Water

Table 23 Environmental Values and Outcomes — Surface Water

Divert clean stormwater away from disturbed areas.
« Minimise the release of sediment outside of the approved activity area

¢ Avoid and or minimise and control any potential contamination caused by the
discharge of sediment to waterways or established drainage systems.

¢ Contain all potential contaminants for treatment or disposal.
Minimise the impacts on surface water drainage by preserving drainage system
integrity and water quality.

¢ Maintain the natural flow regime of the area to avoid pooling or diversion of water

away from wetlands

Access track, Earthmoving Erosion and sediment control plan (NT-2050-15-
camp and drill pad equipment altering MPO019) implemented to reduce offsite release of
construction natural drainage sediment.

e Civil construction lines or sinks o Spill kits provided where hazardous materials are used
and operations — e Access tracks and o Spill response measures shall be implemented for spills
refuelling and site pads altering or leaks.
equipment natural surface o Dangerous goods will be stored, handled, separated
maintenance water flow, creating and signed as required by the Dangerous goods Act and

ponding and or Australian Standards1940.

erosion « Refuelling of equipment will not occur within 100m of a
o Contamination or water course.

pollution of surface ¢ Waste which cannot be recycled will be transported to a

waters through designated, approved disposal site in accordance with

hydrocarbon or WPMCA.

chemical spill or o No earthworks disturbance to drainage lines proposed

leak o A buffer of 2 km will be maintained between operations
e Impacts associated and stock water bores.

with soil erosion o Surface water will not be used for activities.

such as increased « No discharges to watercourses.

water turbidity o Treated sewerage waste will be removed from site and

disposed of as per WMPCA.

o Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities

e NT Land Clearing Guidelines.
International Erosion Control Association Best Practice Erosion and Sediment
Control (BPESC) standard
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e NT Dangerous Goods Act and Flammable and Combustible Liquids Regulations
and AS1940.

o No use of surface water
No release of fuel, oils or sediment in to watercourses
¢ No spills causing material harm

e Records of releases, leaks and associated clean ups are to be managed using
Origins Incident Management System (OCIS).
Rectification work requirements and actions will be recorded in OCIS.

¢ Monitoring for soil erosion and related issues to be undertaken pre and post wet
season.

The risk to surface water is predominantly from soil erosion during construction. This
is ranked as a “minor” consequence, “highly unlikely” likelihood event. The risk
mitigation measures outlined in the EMP meet the industry best practice requirements
of the NT Petroleum Codes of Practice, NT Land Clearing Guidelines and
International Erosion Control Association Best Practice Erosion and Sediment Control
(BPESC) standard. Controls above best practice are unlikely to reduce the risk
associated with erosion and sediment control further. Based upon the risk being
ranked as a low, the risk is determined to be ALARP and Acceptable in accordance
with the rationale within section 7.2.

7.5.3 Groundwater

Table 24 Environmental Values and Outcomes — Groundwater

e Sustainable use of groundwater

« To manage exploration activities to prevent over-extraction of groundwater.
Preserve groundwater quantity for potable and stock supplies.

Civil access track, Over-extraction of Water extraction licence obtained
lease pad and groundwater o Water use restricted to minimum required to complete
camp pad impacts on pastoral civil construction activities

construction leaseholders o All water take as per licence conditions

NT Water Act

« No long-lasting change in groundwater levels compared to baseline conditions.
Long lasting defined as >5m standing water level decline over 1 year at the
extraction point. Monitoring completed as per Section 4.8

¢ Groundwater take less than the approved 20ML

¢ Maintain groundwater monitoring records

e Groundwater extraction volumes will be recorded and submitted to the Water
Resources division: water.requlation@nt.gov.au and in accordance with the
requirements of the relevant groundwater extraction licence.

The risk to groundwater water is predominantly from unsustainable extraction levels.
This is ranked as a “minor” consequence, “highly unlikely” likelihood event. The risk
mitigation measures outlined in the EMP meet the industry best practice requirements
of the NT Petroleum Codes of Practice and Water Act. Controls above best practice
are unlikely to reduce the risk groundwater extraction. Based upon the risk being
ranked as a low, the risk is determined to be ALARP and Acceptable in accordance
with the rationale within section 7.2, with no further risk reduction warranted.
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7.5.4 Vegetation, Flora, Fauna and Habitat

Table 25 Environmental Values and Outcomes — Vegetation, Flora, Fauna and Habitat

e Maintain the integrity of significant ecosystems and agriculture productivity.

e Maintain habitat elements for native flora and fauna, including species protected
by EPBC Act and TPWC Act.

e Avoid clearing of high value habitat.

e Minimise disturbance to flora and fauna.
Minimise disturbance to sensitive areas.

« Vehicle o Disturbance to « Ecological assessment undertaken to avoid placing
movements environmentally infrastructure in environmentally sensitive areas (flora
e Clearing of sensitive areas and fauna habitat).
vegetation and/or flora and o Clearing to avoid large habitat trees.
o Rehabilitation fauna species e Spotters to be present when clearing vegetation.
e Lossor o No off-lease driving,
endangerment of ¢ Sumps leases will be fenced.
Threatened species | « Personnel will be prohibited from interfering with
e Loss of habitat wildlife.
e Vehicle collisions o Adequate fire breaks shall be maintained around
with fauna — fauna infrastructure
mortality o Appropriate fuel and chemical handling and storage

measures will be implemented.

« Fire extinguishers and firefighting equipment will be
provided at each site and for vehicles.

¢ Bushfire management plan (NT-2050-15-MP033)
implemented.

o Driving at dawn and dusk to be avoided

» Rehabilitate back to sites natural state once activities
are completed (if required).

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities
e NT Land Clearing Guidelines.

e Vegetation clearing <6.6Ha
e No native fauna impacts (injury or fatality) reported in OCIS during civil and drilling
and stimulation related activities.

e Records of disturbance will be maintained within Origin’s GIS.
o Records of inspections will be maintained.
All incidents will be reported in Origin’s OCIS and corrective action initiated.

The risk to vegetation, flora and fauna is predominantly from land clearing activities.
This is ranked as a “moderate” consequence, “Highly Unlikely” likelihood event. The
risk mitigation measures outlined in the EMP meet the industry best practice
requirements of the NT Petroleum Codes of Practice and NT Land Clearing
Guidelines. Controls above best practice are unlikely to further reduce the risk to
flora, fauna and habitat. Based upon the risk being ranked as a low, the risk is
determined to be ALARP and Acceptable in accordance with the rationale within
section 7.2, with no further risk reduction warranted.
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75.5 Weeds

Table 26 Environmental Values and Objectives — Weeds (Biosecurity)

e Maintain the integrity of significant ecosystems and agricultural productivity

e Avoid the introduction of weeds.
o Avoid the spread of existing weeds.

¢ Vehicle and . Introduction or o Weed desktop and field-based surveys undertaken
equipment spread of to identify existing weed areas.
movement weeds. o Weed management plan (NT-2050-15-MP030)

o Civil construction implemented covering the proposed activities.
activities o Dedicated weeds officer nominated.

o All equipment will have certified equipment wash-
down completed prior to entry to the field.

o New activities will be planned to address prevention
of weed or non-indigenous plant spread.

o Machinery to be preferentially sourced locally, with
machinery sourced from surrounding areas or
Queensland being the 2nd and 3rd preferred option
respectively.

. Pre and post wet (May/ November inspections and
periodic audits will be conducted to identify and
report weed outbreaks.

. Weeds will be actively controlled

o Major equipment moves will be planned from weed-
free areas to infested areas and not the other way
around.

o staff members to be appropriately trained.

. Ensuring all material imported to or between sites is
free of weeds.

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities

e NT Land Clearing Guidelines.

¢ Weed Management Planning Guide: Onshore Shale Gas Development Projects

e No introduction or spread of declared weeds resulting from Origins activities.
e 6 monthly weed inspections completed

o Records of weed distribution will be maintained within Origin’s GIS and if required
provided to the Weeds Officer at DENR.

e Records of weed inspections will be maintained.

o All weed outbreak incidents will be reported in Origin’s OCIS and corrective action
initiated.

o Itis noted that under section 9 of the Weeds Management Act that:
‘The owner and occupier of land must... within 14 after becoming aware of a
declared weed that has not previously been, or known to have been, present on
the land, notify and officer of the presence of the declared weed'.

Medium

The risk of weed introduction and spread of weeds is ranked as a “moderate
consequence, “possible” likelihood event. The risk mitigation measures outlined in
the EMP meet the industry best practice requirements of the NT Petroleum Codes of
Practice and NT Land Clearing Guidelines. Controls above best practice are unlikely
to further reduce the risk of introduction or spread of weeds. Based upon the risk
being ranked as a moderate and consistent with standard civil activities (regardless of
industry), the risk is determined to be ALARP and Acceptable in accordance with the
rationale within section 7.2, with no further risk reduction warranted.
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7.5.6  Waste Management

Table 27 Environmental Values and Objectives — Waste

e Maintain the integrity of ecosystems and agricultural productivity.
e Minimise the amount of waste generated on site.

e Minimise impacts on solil, surface water, groundwater, sensitive habitat and air
quality.

e Minimise creation of food sources or habitat for pest species.

Minimise waste generation through reduce, reuse, recycle programs.

e Civil construction e Contaminated land « Designated waste storage and handling area to be

works- Lease pad, | ¢ Encouragement of provided onsite.
access tracks and pest species to ¢ Removal and disposal of hazardous wastes to be in
camp pads waste sites accordance with the WMPCA
o Ensure the availability of spill clean-up equipment for
operations.

o All sewage from min-camps to be collected and
transported offsite

o Domestic refuse to be disposed of in accordance with
NT WMPCA. No incineration of wastes on site.

« ldentify and remediate the affected area where
applicable in accordance with the National
Environmental Protection Measure (NEPM)
requirements.

« \Waste to be removed off site to an appropriate disposal
at licensed landfill facility.

e Waste Contractors used must have appropriate waste
transportation licences

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities
e NT Waste Management and Pollution Control Act

e Waste registers maintained for the duration of the project.
e Waste transport certificates available for all wastes generated

e Waste disposal records to be maintained and kept for audit purposes and
provided to DPIR/DENR.

The risk from waste is ranked as a “minor consequence, “unlikely” likelihood event.
The risk mitigation measures outlined in the EMP meet the industry best practice
requirements of the NT Petroleum Codes of Practice and NT Land Clearing
Guidelines. Controls above best practice are unlikely to further reduce the risk
associated with waste management. Based upon the risk being ranked as a low, the
risk is determined to be ALARP and Acceptable in accordance with the rationale
within section 7.2, with no further risk reduction warranted.
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7.5.7  Air Quality — Dust and Emissions

Table 28 Environmental Values and Objectives — Air Quality (Dust and Emissions)

e Rural air environment with qualities conducive to suitability for the life, health and
wellbeing of humans.

e Minimise environmental nuisance at sensitive receptors.
Minimise greenhouse gas emissions.

e Civil construction e Dust emissions « Reducing the speed of vehicles on dirt tracks to

works- access o Release of 80km/hr

tracks, lease pads atmospheric e Monitor road conditions to ensure deterioration with

and camp pads contaminants from possible increase in dust creation, does not occur and

exhausts undertake road rehabilitation as required.
o o Watering of roads when appropriate and agreed with
landholders.
o All equipment and machinery to be in good working

order to minimise vehicle exhaust emissions

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities
e NT Land Clearing Guidelines.

e No complaints received for dust/air quality nuisance.
o all complaints responded to and closed out

o All complaints and subsequent actions are to be recorded in Origin's OCIS
incident management system.

The risk from dust and fuel combustion on air quality is ranked as a “minor
consequence, “unlikely” likelihood event. The risk mitigation measures outlined in the
EMP meet the industry best practice requirements of the NT Petroleum Codes of
Practice; with site selection being the primary control. Controls above best practice
are unlikely to further reduce the risk to air quality. Based upon the risk being ranked
as a low, the risk is determined to be ALARP and Acceptable in accordance with the
rationale within section 7.2, with no further risk reduction warranted.
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7.5.8 Lighting, noise, vibration and visual amenity

Table 29 Environmental Values and Objectives — Lighting, noise, vibration and visual amenity

e A rural acoustic, lighting, vibration and visual amenity environment conducive to the
wellbeing of the community, including its social and economic amenity, and an
individual, including the opportunity to have sleep, relaxation and conversation
without unreasonable interference from civil works and water bore drilling
operations.

¢ Manage activities in accordance with occupational health and safety guidelines for
noise, vibration and light exposure

¢ Minimise nuisance noise and vibration impacts on surrounding communities or
exploration workers

Minimise disruption to fauna and stock.

Civil construction Nuisance noise Lease sites selected to minimise noise and visual
activities- Access impacts on amenity impacts on sensitive receptors/ local community
tracks, lease pads surrounding during civils and future exploration activities.
and camp pads communities or e 6am to 7pm work, with no night time activities.
exploration workers e Complaints shall be recorded in OCIS, investigated and
through use of responded to appropriately.
mechanical
equipment

o Disrupting or altering
fauna feeding,
breeding or other
activities through
noise, vibration and
lighting from use of
mechanical
equipment

¢ Interference with
pastoral activities if
noise, vibration and
lighting effects
behaviour of stock.

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities
e NT Land Clearing Guidelines.

« No valid nuisance-related complaints received from local communities/pastoralists.
o All complaints responded to and, where appropriate, corrective action taken

All complaints and subsequent actions are to be recorded in OCIS

The of the activity on local amenity is ranked as a “minor consequence, “unlikely”
likelihood event. The risk mitigation measures outlined in the EMP meet the industry
best practice requirements of the NT Petroleum Codes of Practice; with the location of
the activity being the primary control. Controls above best practice are unlikely to further
reduce the risk to aesthetics Based upon the risk being ranked as a low, the risk is
determined to be ALARP and Acceptable in accordance with the rationale within section
7.2, with no further risk reduction warranted.
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7.5.9 Bushfires

Table 30 Environmental Values and Objectives — Bushfire

¢ Maintain a natural fire regime of the region.
o Protection of public, private infrastructure and equipment.

« Minimise the risk of causing bushfires from Origin’s activities.

« Minimise impacts on environmental habitat and fauna, soil erosion, impacts on
stakeholders, impacts on culturally significant sites, public infrastructure and
community lands.

Ensure proper health and safety plan for activities.

e Prevent accidental fire risk and ensure safe storage of chemicals to prevent fire

damage.

Civil construction Vegetation Fire extinguishers to be fitted to all vehicles.
works- access degradation. o Fire response equipment to be available
tracks, lease pads | ¢ Loss of fauna and e Bushfire management plan implemented (NT-2050-15-
and camp pads habitat. MP033).
e Increased erosion o Emergency response plan developed and implemented
and impacts upon to deal with fire.
soil and surface e Access tracks and roads will serve as firebreaks to limit
water as a result of the spread of fire.
vegetation loss o Firebreaks to be constructed around all infrastructure
e« Damage to or loss
of public
infrastructure,
private

infrastructure and
equipment or
community lands

e Damage to or loss
of culturally
significant sites.

e Loss of life.

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities.

e NT Land Clearing Guidelines.

e NT Bushfire Management Act.

e No (0) uncontrolled fires occurring as a result of civil works.

o Allincidents of fire to be recorded in OCIS

Medium

The risk of weed introduction and spread of weeds is ranked as a “moderate
consequence, “possible” likelihood event. The risk mitigation measures outlined in
the EMP meet the industry best practice requirements of the NT Petroleum Codes of
Practice and NT Land Clearing Guidelines. Controls above best practice are unlikely
to further reduce the risk of introduction or spread of weeds. Based upon the risk
being ranked as a moderate and consistent with standard civil activities (regardless of
industry), the risk is determined to be ALARP and Acceptable in accordance with the
rationale within section 7.2, with no further risk reduction warranted.
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7.5.10 Cultural Heritage and Sacred Sites

Table 31 Environmental Values and Objectives — Cultural Heritage and Sacred Sites

region.

Maintain both Indigenous and non-Indigenous cultural heritage values of the

Civil construction
works- access
track, lease pad
and camp pads

sites.

Damage to or loss
of Indigenous and
non-Indigenous
cultural heritage
artefacts or sacred
sites.

o Disruption of

activities of
Indigenous and
non-Indigenous
stakeholders.

Avoid disturbance or damage to Aboriginal cultural heritage artefacts or sacred

Minimise impacts and disruption to activities of Indigenous stakeholders in
culturally significant areas.

Ensure adequate background information and training is provided to employees
and contractors working in culturally significant areas.

Ensure that the health and safety of employees, contractors and the community is
not compromised through management of cultural and environmental awareness.

Cultural Heritage Clearance (and identification of sites
of Aboriginal significance in conjunction with NLC and
AAPA) have been completed

Heritage surveys completed

Activities will be conducted in accordance with the NLC
Agreement and AAPA certificates.

There are no restricted work areas in the vicinity of the
proposed activity.

An unexpected heritage finds stop procedure (NT-2050-
15-MP029.will be implemented.

Site inductions and icebreakers are to ensure that all

personnel are aware of the Code of Conduct prepared
for social interactions with the community.

o AAPA Certificates.
e NT Bushfire Management Act.

« No (0) unauthorised activities within or access to a Restricted Work Area.

o A register should be kept of all occurrences of archaeological sites identified
during the Project for provision to the NLC, the AAPA and Heritage Branch within
DLPE.

o Ensure that site personnel and contractors report all new discoveries of
archaeological or cultural artefacts. All work must cease and protection measures
implemented until the area can be assessed.

The risk to community from the activity is ranked as a “low” consequence, “remote”
likelihood event. The risk mitigation measures outlined in the EMP meet the Native
Tittle Act and Sacred Sites Act requirements. Due to the limited nature of the activity
and approvals granted (NLC Clearances and AAPA), additional controls are not
required. Based upon the risk being ranked as a low, the risk is determined to be
ALARP and Acceptable in accordance with the rationale within section 7.2, with no
further risk reduction warranted.

58



7.5.11 Community

Table 32 Environmental Values and Objectives — Community

¢ Maintain and enhance the livelihood and well-being of local communities and
towns.

o Minimise impacts on the local community and services.
Minimise safety risks to the public and other third parties.

¢ Maintain and enhance partnerships with the local community, including using local

contractors and maximising opportunities for local employment and training.

o Civil construction « Damage to third e Local (NT) employees to be utilised as a priority
works- access party infrastructure o Traffic management plan submitted and approved by
tracks, lease pad e Loss of visual DPIL
and camp pads amenity- ¢ Ongoing stakeholder engagement targeting directly

pastoralists and affected parties
tourists o Site selected to avoid impacts to pastoralist activities

e Increased traffic
within the region
impacts pastoralists
and tourists

e Code of Practice for Petroleum Activities in the Northern Territory Part A- Surface
Activities

e NT Land Clearing Guidelines
DPIL Traffic Management Plan

Local (NT) employment used for >90% for the civil campaign
o All complaints are responded to and closed out

o Register should be kept of all incidences relating to access issues, unauthorised
access and requirements of pastoralists, recognising that these requirements may
change seasonally
OCIS complaint register

e Land access agreements closed out at completion.

The risk to community from the activity is ranked as a “low” consequence, “remote”
likelihood event. The risk mitigation measures outlined in the EMP meet the
Petroleum (Environment) Regulations stakeholder engagement requirements. Due to
the limited nature of the activity, additional controls further reduce the risk to
community. Based upon the risk being ranked as a low and are consistent with
standard small-scale project activities (regardless of industry), the risk is determined
to be ALARP and Acceptable in accordance with the rationale within section 7.2, with
no further risk reduction warranted.
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8 Implementation Strategy

8.1 Corporate Environmental Policy

Origin’s activities are governed by the Origin Health, Safety and Environment Management System (HSEMS).
This system is underpinned by Origins Health, Safety and Environment (HSE) Policy (Figure 10) which is
designed to:

“Conduct our business in a way that causes no harm to the health and safety of people
and has no unforeseen impacts to the environment”.

8.2 Environment, Health, and Safety Management Systems

Origin has a mature HSEMS which contains the policies and procedures that Origin has in place to manage and
minimise the impact from its activities. In addition to meeting legal requirements, Origin’s activities are also
governed by several additional internal directives and risk control directives designed to ensure best practice in
environmental risk management.

An overview of the Origin HSEMS and the associated directives is provided in Figure 11.
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Figure 10 Origins Health, Safety and Environment (HSE) Policy
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Figure 11 Origins HSEMS Structure

8.3 Roles and Responsibility

The following sections describe in detail the management strategies for specific components of the landscape,
such as soil, ground water and vegetation, and the cultural and social environment, in relation to the different
impact-causing activities that may occur.

Each management area has been assigned to specific positions within the Exploration team, as follows:

- Asset Manager — responsible for the overall operations in the Origins activities in the exploration permit
area.

- Project Manager — oversees the whole planning and execution of the exploration program and is the person
ultimately responsible making all other parties aware of obligations under the HSE guidelines. The Project
Manager’s role is predominantly office-based. The Project Manager will be responsible for notifying the
Minister, the occupier of the land on which the activity is to be carried out and the owner of the land on which
the activity is to be carried out (unless the owner is also the occupier).
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- Civil Construction Superintendent — person based in the field focussed on the undertaking of operations
and construction in accordance with the EMP and Origin’ HSE Policy. All contractors report to this position,
who is responsible to the Project Manager.

This role will also cover the role of the Weeds Officer, who will be responsible for:

° Planning and execution of weed monitoring requirements, including baseline weed assessments
and ongoing monitoring both during periods of gas related activities as well as during the target
identification period of February to May.

° Facilitate training of all workers (including contractors) in weed management requirements, with
support from the Northern Territory Government Regional Weed Officer - Onshore Shale Gas
Development.

° Oversight of implementation of weed control mechanisms including but not limited to wash-downs
and proactive weed control programs.

° Ensuring all reporting requirements are met.

° Act as the designated point of contact for and rapidly responding to any civil related complaints
and incidents in accordance with the pre-determined strategies in this EMP or relevant ERP.

° Review and update of WMP’s to remain effective in communication with relevant pastoralists and
Regional Weed Officer - Onshore Shale Gas Development in consideration of monitoring results
and emerging weed issues for both gas and pastoral operations.

- Civil Design Engineer — An individual or organisation that provides professional or expert advice in the field
of civil engineering and design. They determine the best locations, design, materials and construction
techniques for undertaking a project to ensure it meets the needs of the end user.

- Health Safety and Environment Representative (HSE Representative) — Origin representative providing
guidance and advice to site personnel on the day-to-day management of the environment. This role will also
support the nominated Weeds Officer, specifically in the planning and reporting phases.

- Field Personnel — All staff including Origin and contractors that are working in the Exploration Permit areas.
Each person is responsible for day to day management and reporting of environmental aspects under this
EMP.

The organisation chain of responsibility fo the activity is provided in Figure 12.

Figure 12 Origin organisation chain of responsibility
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8.4 Training and Awareness

Origin’s HSEMS outlines the policies and procedures governing the training and competency of all personnel
(staff and contractors) to ensure they can fulfil their obligations under this EMP and the broader Origin HSEMS.
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The majority of work undertaken under this will be via contractors under supervision of Origin staff. Assuring the
level of training and competency of the selected contractors and supervisors is therefore a major focus of the HSE
EMS implementation strategy.

These systems include:

- General Origin HSE induction

- Contractor HSE prequalification process
- Contractor management system

- Site specific inductions

- Task specific training, procedures and competency requirements

Contractors will be required to demonstrate they have appropriate systems, procedures and training to manage
specific risks covered under this EMP prior to award. The following aspects will be considered during tender
award:

- Maturity of HSE systems and process.
- Previous HSE performance
- Existing procedures and training:
° Weed identification and management
° Refuelling procedures
° Procedures for avoidance of potential fauna habitat and any identified heritage sites
° Hazardous material and waste management procedures
° Incident notification and management processes
- Internal training programs
- Internal auditing processes.

All staff and contractors entering the site will be required to attend a site-specific induction. The induction covers
the following aspects:

- Regulatory requirements, for the area, including specific conditions on the Exploration Permits, agreements
with the NLC and AAPA Authority certificates.

- Environmental considerations and special procedures to be used for environment protection, as well as,
protection of archaeological and cultural sites within the permit areas.

- Safety procedures covering the safe use of vehicles, equipment and explosives first aid and HSE in remote
area operations.

- Emergency response training

- Landowner sensitivities, including Aboriginal communities and their specific cultural requirements.

- Procedures for handling any culturally or archaeologically sensitive materials that may be discovered.
- Provide training in safe storage and handling of flammable and combustible liquids.

Additional awareness information on environmental and cultural heritage components will be provided at all
contractor icebreakers and pre-activity start up meetings- Information will be cascaded via the work instruction
including exclusion zones and work restrictions. All restricted work areas provided by native holder custodians
and included in AAPA certificates are confirmed with each work party.

8.5 Work instructions

The majority of the work covered under this EMP will be executed by external contractors with Origin oversight.
Efforts are therefore focused on effective contractor management, to ensure third parties are compliant with the
relevant EMP commitment and contractual requirements; including the requirements of AAPA Authority
Certificates. An overview of Origin’'s EMP implementation strategy is provided in Figure 13.
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An instrument referred to as a “work instruction” is the main mechanism that Origin cascades the relevant
environmental commitments to each contractor. The work instructions are designed to be a contractual document
that outlines the minimum compliance requirements for a specific activity. The work instructions contain:

- Key compliance and system documents;

- A list of compliance commitments and responsible person for a specific activity;

- A list of inspections, procedures and other tools required to implement the content of the EMP;

- Monitoring and reporting requirements;

- Hold points which require a deliverable to be completed prior to entry into a new activity phase (i.e. prior to

mobilisation, operation and demobilisation); and

- Maps illustrating the approved disturbance areas and any restricted work areas.

An example of a work instruction is provided in Appendix H. The work instruction forms a critical implementation
and assurance tool in that an Origin representative must sign off the “Hold Points” to ensure the various
commitments have been achieved. This provides a clear, documented approach to demonstrate compliance.

Legislative and risk Origin H5E Policy and
management Directives
reguiremant

]
= w

Environmental
management plan

|

Envircnmental commitments
(obligation register)

|
¥ L i

Formal contract Work instruction

Site specific risk
assessment, procedures
and managemaent plan

|

[ .m.,l.m.lm.um ]

{ Maonitoring and reporting ]

Figure 13 EMP implementation overview flowchart
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8.6 Environmental Commitment (Obligations) Register

The responsibility for general environmental monitoring rests with all personnel engaged on the project. More
specifically the Origin Project Manager is responsible for monitoring procedures for the civils work program are
designed so that appropriate environmental protection/procedures are in place.

The program environmental commitments are outlined in Appendix G are sourced from the risk assessment
(Appendix F). The implementation and compliance against these risk controls will be assessed as part of the
annual environmental report (refer Section 8.10).

Specific commitments will be to:

- record of information to track performance, including non-conformances and corrective actions.
- inspect and monitor of operational controls on site via regular environmental monitoring.
- assess the level of conformance with objectives and targets detailed in this EMP.

The Operating Company Representative shall undertake random site inspections and direct such action as may
be considered necessary to protect, minimise or rectify any environmental concerns.

8.7 Incident Reporting

Incident reporting and investigation provides the mechanism to prevent a recurrence. All personnel are required to
proactively report all incidents, near-misses and identification of potential hazards.

Origin utilises an online incident management and reporting system. Any environmental incident, near miss or
observation is reported through the online incident reporting system. All personnel are encouraged to report minor
events to act as an alert to environmental risks and to maintain a program of continual improvement.

For incidents relating to the transportation of wastes outside of Petroleum tenure, the incident reporting
requirements pursuant to section 14 of Waste management and Pollution control Act applies.

8.7.1 Reportable Environmental Incident Reporting

The Petroleum (Environment) Regulations define a reportable incident as an incident arising from a regulated
activity that has caused, or has the potential to cause, material environmental harm or serious environmental
harm as defined under the Petroleum Act. This also includes any potential or actual damage to a sacred site.

An interest holder must notify (this may be oral or in writing) DPIR and DENR of a reportable incident as soon as
practicable but no later than two hours after the first occurrence of the incident or after the time the interest holder
becomes aware of the incident.

DPIR can be notified through the DPIR Operations Team Emergency number 1300 935 250.

Any verbal report to DPIR must be followed up by a written report from the Project Manager within 24 hours after
giving verbal notice in accordance with the Petroleum (Environment) Regulations to both DPIR and DENR. An
initial report about a reportable incident must be given as soon as practicable, but not later than 3 days after the
incident occurs, and must include comprehensive details about the following:

l. the results of any assessment or investigation of the conditions or circumstances that caused or
contributed to the incident;

1. the nature and extent of the material environmental harm or serious environmental harm that the incident
caused or had the potential to cause;

1. any actions taken, or proposed to be taken, to clean up or rehabilitate an area affected by the incident;
V. any actions taken, or proposed to be taken, to prevent a recurrence of a similar incident.

A final report must be given as soon as practicable but no later than 30 days after the clean up or rehabilitation is
complete. This must include a root cause analysis.

8.7.2 Recordable incidents

The Petroleum (Environment) Regulations define a recordable incident as an incident arising from a regulated
activity that:

l. Has resulted in an environmental impact or environmental risk not specified in the current plan for the
activity; or

1. Has resulted in a contravention of an environmental performance standard specified in the current plan
for the activity; or

1. Is inconsistent with an environmental outcome specified in the current plan for the activity; and
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V. Is not a reportable incident.

An interest holder must notify (this may be oral or in writing) DPIR of a recordable incident as soon as practicable
but no later than 15 days after the reporting period (agreed period or each 90-day period after the day on which
the EMP is approved).

8.8 Monitoring, assurance and non-conformance management

In addition to regular monitoring as set out in this document, audits assessing compliance with this EMP and
associated work instructions will be undertaken by Origin during the conduct of the activity. System deficiencies,
adverse or potentially adverse environmental conditions arising from site activities may be subject to the issue of
environmental non-conformances or corrective action requests. These non-conformances or corrective actions
shall be logged, and remedial actions identified and implemented. The status of corrective actions will be tracked
and reported annually in the annual environmental report.

Audits of implementation of the EMP commitments will be completed for each activity or at least annually. The
results will be included in the annual environmental report.

Table 33 EMP audit Schedule

Audit Type Scope of Audit Frequency Responsibility
Annual Assurance Compliance against EMP | At least once during the OE HSE Representative
commitments and risk execution of the program

management controls

8.9 Emergency Response Plan

An Emergency Response Plan has been developed covering the proposed activities within the EMP. The ERP
(NT-2050-15-MP024) provides a broad framework for managing potential emergency incidents to minimise the
potential risk to human safety and the environment.

The ERP covers the following aspects pertinent to the drilling and stimulation activities and associated
infrastructure:

- Spills and loss of containment

- Bushfires

- Medical emergencies.

- Emergency incident reporting

The ERP will be reviewed annually to ensure the content is continually kept up to date.
8.10 Reporting

Internal and government reporting on performance standards will be carried out by the Origin authorised
representative, and distributed to Origin management and the DENR, in accordance with section 35 of the
Petroleum (Environment) Regulations. Quarterly and annual reports shall be completed to summarise the
compliance with this EMP, whether the environmental outcomes and performance standards in the plan were met
and summarise the details of any recordable and reportable incidents.

Table 34 EMP Reporting Schedule

Frequency ‘ Report detail ‘ Recipient

a) the Minister for Primary
Industry and Resources

b) The occupier of the land in
which the activity is carried out
¢)The owner for the land for
which the activity is to be carried

Commencement | A commencement of construction or drilling activity
of construction notification

out.
Only if required Incident report summarising reportable incidents DENR and DPIR
Quarterly Quarterly incident report summarising recordable DENR and DPIR

incidents during the period
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Annual activity An annual environmental report will be prepared and Origin management

report submitted to the Minister March each year covering the | DENR

following:

- Summary of the works completed under all
EMP’s (including this EMP) during the reporting
period.

- Compliance against environmental outcomes and
environmental performance stands in the plan.

- A summary of environmental incidents that
occurred during the reporting period (i.e.
reportable and recordable incidents that
occurred).

- Any environmental studies or research
associated with the activity.

- Technical improvements.

- Consultation undertaken.

- Results of related research or of an ongoing
monitoring program, etc.

8.11 Record Keeping

The following records shall be retained within Origins Document Management system for a period of 15 years
- records linked to measurement criteria, commitments and statutory reporting requirements;

- induction records;

- waste records;

- hazardous goods manifests;

- fuel usage;

- weed inspections;

- non-compliances and corrective action records;

- internal audits and inspection records; and

- management of change records.

8.12 EMP Review

Implementation of this EMP will be continually monitored and revised as required based on monitoring and audit
results, complaints, employee and stakeholder feedback, change to the proposed work program or a material
increase in risk level.

A formal review, update and resubmission of this EMP will be undertaken every five years.
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10 Acronyms & Abbreviations

Acronym Meaning

°C Degrees Celsius

% Percentage

AAPA Aboriginal Areas Protection Authority

ALA Atlas of Living Australia

ANZECC Australian and New Zealand Environment Conservation Council
AS Australian Standard

CAS number Chemical Abstracts Services number

CDEP Community Development Employment Program
CEEVNT Critically Endangered, Endangered, Vulnerable and Near Threatened
CLA Cambrian Limestone Aquifer

CLC Central Land Council

CoP NT Codes of Practice for Petroleum Activities in the Northern Territory
Cth Commonwealth

DENR Department of Environment and Natural Resources

DoH Department of Health (NT)

DPIR Department of Primary Industries and Resource (NT)
DLPE Department of Lands, Planning and the Environment (NT)
EPA Environment Protection Authority (NT)

EIS Environment Impact Statement

EP Exploration Permit (e.g. EP76, EP98 and EP117)

EMP Environmental Management Plan

EPBC Environmental Protection and Biodiversity Conservation
ERS Emergency Response Plan

ESCP Erosion and Sediment Control Plan

GPS Global Positioning Device

Ha hectare

HSE Health, Safety and Environment

HSEMS Health, Safety and Environment Management System
IBA Important Bird Area

ILUA Indigenous Land Use Agreement

ISO International Organisation for Standardisation

JV Joint Venture

Km Kilometre

km? Square Kilometres

km/hr Kilometre per hour

LAG Local Aboriginal Group

71




Acronym Meaning

m metre

MD Measured Depth

MNES Matters of National Environmental Significance
MSDS Material Safety Data Sheet

mTVD metre True Vertical Depth

Mm millimetre

NATA National Association of Testing Authorities
NEPM National Environmental Protection Measure
NICNAS National Industrial Chemicals Notification and Assessment Scheme
NLC Northern Land Council

NORMSs Naturally Occurring Radioactive Materials
NT Northern Territory

OHS Occupational Health and Safety

PER Public Environment Report

RWA Restricted Work Area

SIA Social Impact Assessment

SMS Safety Management System

SWL Standing Water Level

TMP Traffic Management Plan

TO Traditional Owner

TPWC Act Territory Parks and Wildlife Conservation Act
TSS Total Suspended Solids

ucs Unconfined Compressive Strength

WPMC NT Waste Management Pollution Control Act
WOoNS Weed of National Significance
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Appendix A Typical Cross Sections For Urban and Rural Environments (NTG,
Sept 2017)
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Appendix B Infrastructure design drawings
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P ,
143, avenue de Verdun
92130 Issy-les-Moulineaux Prepared:

France 12/06/2018

by Iﬁlm www.coletanche.com Cancels and replaces

15/01/2018
Code :
1876901
Manufacture source

Courchelettes
(59-France)

PRODUCT DATA SHEET e et

ES2 ASTM

[(==%]

COLETANCHE ES 2 is an SBS elastomeric modified bituminous geomembrane.

Moderate level of mechanical resistance, for use an environmental protection and groundworks waterproofing, in
particular :

- To cover landfill,

- Hydraulic ponds,

- Containment of Industrial liquid wastes,

- Canals ,

- Contamined land.

DESCRIPTION
Product use must be validated by Axter
By torch welding or other similar technique
STORAGE
Rolls must not be stored directly on the ground. Provide suitable supports (blocks, slides, wooden planks) with a minimum
height of 35 cm to be placed under the ends of the mandrel.

Reinforcement (g/m?) :
Reinforcement (g/m2) :
Binder (g/m?) :

Surface finish (g/m?) :
Under surface finish (g/m?) :

(COMPOSITION " (ncaive

STANDARD UNITS
m
m
ASTM D 5199 mm
ASTM D 3776 kg/m?
ASTM D 4073 N
kN/m
ASTM D 7275
%
ASTM D 4833 N
ASTM D 5147 °C
ASTM E 96 m/s
ASTM D 1434-82 m?/(m2.j.atm)

NOTE: AXTER COLETANCHE INC. may modify the composition and/or utilisation of its products without prior notice. Consequently orders will be filled according to the latest specification.

ISD 9001
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Appendix C Land Condition Assessment






AECOM Land Condition Assessment

Land Condition Assessment
Velkerri 117 S2 and Kyalla 76 N2 Exploration Program

Client: Origin
ABN: 66 007 845 338

Prepared by

AECOM Australia Pty Ltd

34 McLachlan Street, Darwin NT 0800, GPO Box 3175, Darwin NT 0801, Australia
T +61 8 8942 6200 F +61 8 8942 6299 www.aecom.com

ABN 20 093 846 925

21-Feb-2019

AECOM in Australia and New Zealand is certified to ISO9001, ISO14001 AS/NZS4801 and OHSAS18001.

© AECOM Awustralia Pty Ltd AECOM . All rights reserved.

AECOM has prepared this document for the sole use of the Client and for a specific purpose, each as expressly stated in the document. No other
party should rely on this document without the prior written consent of AECOM. AECOM undertakes no duty, nor accepts any responsibility, to any
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1.0

1.1

Land Condition Assessment

Introduction

Purpose of this Report

AECOM Australia Pty Ltd (AECOM conducted a land condition assessment (LCA to support Origin
Energy’s Origin) application to the Northern Territory Department of Environment and Natural
Resources DENR for an Environmental Management Plan (EMP) for various exploration activities.

The purpose of the LCA was to gather baseline information to provide an environmental condition
assessment to support the proposed exploration activities to be carried out by Origin at two proposed
lease sites during 2019/2020.

1.2

Origin are proposing to undertake a series of activities required to expand their exploration program in
the Beetaloo Basin. Origin are targeting two sites for the 2019/2020 exploration program, Velkerri 76
S2 and Kyalla 117 N2. The location and proposed disturbance area are presented in Table 1 and

Project Boundary

Figure 1.

Table 1 Proposed Lease Area for Exploration Activities and Disturbance Area
Exploration . . . . Disturbance
Permit Well Name | Station Zone* | Easting | Northing Area (ha)
P76 | 4o ™ ® | AmungeeMungee | 53 | 435488 | 8136321 5.25
eP117 | Y& M7 | Hayfield/Shenandoah | 53 | 356175 | 8137500 | 5.52
EP117 - Hayfield/Shenandoah | 53 332371 | 8135170 0.5
Total Disturbance Area (Ha) 11.27 ha

Universal Transverse Mercator UTM) geographic coordinate system is Geocentric Datum of Australia GDA 94.
A Existing Origin Leases, previously known as Amungee NW-1h and Beetaloo W-1.

For the purpose of this assessment, the project boundaries were defined as the areas which may be
affected by the proposed exploration activities, including:

e A 4-ha area around the proposed lease sites including an additional 500 m buffer to allow for
future flexibility.

e A 1-ha camp pad.
e A 0.25-ha helipad at the Velkerri 76 S2.

e 650 mlong x 8 mwide 0.52-ha) lease pad turn in to Kyalla 117N2 connecting the proposed lease
pad to the existing access track.

¢ 1,100 mlong x 8 m wide 0.88-ha) lease pad turn in to Velkerri 76 S2 connecting the proposed
lease pad to the existing access track.

e  Minor intersection upgrade works at the intersection with the Stuart Highway of approximately
0.5-ha.

e  Utilise approximately 107 km of existing access track.

1.3

The scope of work for the LCA involved:

Scope of works

e areview of historical data and reports prepared during the previous Beetaloo onshore oil and gas
exploration programs

21-Feb-2019
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e asearch of the Commonwealth Department of the Environment and Energy DoTEE) Protected
Matters database 27 August 2018)

e asearch of the NT Natural Resource Management InfoNet Database flora and fauna database)
4 September 2018)

e asearch of the Atlas of Living Australia ALA) database for flora and fauna records 2014 and
2016)

e completion of LCA field survey of the proposed exploration lease areas drilling program.

e  Preparation of this report.

21-Feb-2019
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2.0 Assessment Method

2.1 Desktop Review

The existing data collected between 2005 and 2016 for the permit areas was mapped based on image
interpretation, with ground-truthing of the proposed exploration areas being completed during the field
assessment (refer Section 2.2). This information was reviewed prior to the field work to identify the
following:

e terrestrial vegetation types and flora and fauna species occurring within the region and with
potential to occur within the project area, using existing documents and aerial / satellite imagery.

e terrestrial Commonwealth or Territory listed threatened species or communities identified within
the region and with potential to occur within the project area.

e matters of national environmental significance or other matters protected by the Environment
Protection and Biodiversity Conservation Act (EPBC Act that are likely to occur within the project
area.

e  existing weeds or feral animals listed under the EPBC Act, Weeds Management Act or the
Territory Parks and Wildlife Conservation Act and with potential to occur within the project area.

Table 2 provides a chronological list of reports previously compiled for the exploration permit area
between 2004 and 2016, in relation to environmental approvals and management support for
petroleum exploration activities in the Beetaloo Basin, NT.

The extent of work undertaken since 2004 has enabled a good understanding of the natural and
cultural environment, which has been used in assessing the proposed exploration areas within the
Permit Area.

Table 2 Summary of existing Environmental Assessments and Reports for the Beetaloo Basin (2004 to 2018)

Date Report

Sweetpea Petroleum

Jul- Aug 2004 Baseline land condition assessment

Site database established

Jul 2005 Exploration EMP finalised and approved
Petrohunter Australia (Partner to Sweetpea)
Dec 2006 Baseline vegetation assessment
Apr 2007 Drill site assessments
Apr 2007 Annual report
Jun 2007 Update of the existing EMP to include the new Exploration Permit areas
Jul 2007 Drill Site maps
Jul 2007 Supplemental Environmental Management Plan,
Drilling Program 2007, Beetaloo Basin, NT
Jul 2007 Soil erosion assessment
Jul 2007 Groundwater quality
July 2007 Emergency Maps
Jul 2007 Environment  Heritage Induction Materials
Aug 2007 Site-based Drilling EMP
Falcon Oil and Gas
Dec 2010 Drill site condition assessments
21-Feb-2019
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Date Report

Jan 2011 Archaeological survey

March 2011 Site-specific drilling EMP

2011 Falcon Shenandoah 1 Stimulation and Testing Groundwater Monitoring

2011/2012 Shenandoah 1 Re-Entry Environment Plan EP

July 2012 EP99 Archaeological Survey, Beetaloo Basin

2013 EP99 Seismic Exploration Environmental Management Plan

2013 Sweetpea 2006 Closeout Environmental Survey

Origin

2015 and 2016 | Beetaloo Basin Environmental and Heritage Assessment and preparation of
Approval documentation.

October 2018 Land Condition Assessment

2.2 Field assessment and reporting

The LCA of the proposed exploration lease areas, including access tracks, was conducted on 28 to 29
August 2018 by Principal Environmental Scientist, Abe Francis. The survey involved helicopter and
pedestrian survey of the proposed exploration lease areas and access tracks and was accompanied
by the AECOM Principal Heritage Consultant, Luke Kirkwood and the Department of Environment and
Natural Resource (DENR Regional Weed Officer Onshore Shale Gas Development , Tahnee Hill.

The LCA used rapid assessment techniques, which allowed for large areas to be surveyed over a
relatively small period of time. The helicopter provided a good platform to enable the field team a
degree of flexibility by allowing an aerial view of the access tracks and proposed exploration lease
areas, as well as the ability to land in otherwise remote locations for ground-truthing.

The primary aim of the LCA was to identify and document site condition prior to the proposed activities
occurring in the footprint of the two lease areas and proposed access tracks and inform the
preparation of the programs Environmental Management Plan EMP .

Following the desktop review, AECOM undertook a condition assessment at each of the nominated
sites and access tracks to record site-based characteristics, including:

e the presence of drainage lines and the direction of surface flows

e the distance to the nearest sensitive receptors such as significant vegetation communities or
fauna habitats

° soil characteristics and intactness

e terrestrial vegetation community types note that the vegetation descriptions would be based on
dominant species for each vegetation structural component

e listed threatened flora species and fauna habitat features, such as hollows, logs and burrows the
fauna habitat quality for each mapped vegetation community type would be assessed

e incidental fauna sightings
e the presence of weeds and/or feral animals i.e. indication of scats, tracks, wallows etc.
e general land use description.

For this assessment, the environmental scouting included a 4-hectare area around the proposed
exploration areas, plus an additional 500 m buffer to allow for future flexibility for the proposed Origin
exploration activities.

21-Feb-2019
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A 250 m buffer each side of an existing access track were scouted to allow for locating camps, gravel
pits and water supply bores in the future. Where the access tracks were located on a property
boundary, the buffer was 500 m out into the property the track was located on.

It is noted that not all of the nominated areas scouted for the exploration areas and/or access tracks
will be affected by site activities, but sufficient size was allowed to provide flexibility in the siting of
infrastructure and borrow pits, which in turn can be used to minimise environmental and heritage
impacts e.g. significant tree or habitat avoidance, Sacred Site/archaeological artefact avoidance .

21-Feb-2019
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3.0 Land Condition Assessment

The results of the LCA and desktop review has been summarised in the following sections. The area
covered during the assessment is shown in Figure 2. During the helicopter survey, two sites proposed
for exploration activities were ground-truthed, along with the proposed access tracks (refer

Section 1.2..

3.1 Climate

The climate of the Origin permit areas can be described as arid to semi-arid, with rainfall decreasing in
frequency and quantity from north to south. The climate is monsoon influenced, with a distinctive wet
and dry season experienced through the year. The area experiences a wet season during the
summer months between October and March, which is dominated by hot and wet conditions. Whilst
the dry season during the winter months experiences mild days and cool nights between May to
August. September and April are transitional months, with occasional rainfall. The average annual
rainfall in the north of the permit area is listed at 680 mm at Daly Waters. The southern portion of the
permit area records an average annual rainfall of 535 mm at Newcastle Waters and 608 mm listed at
Elliott. Approximately 90% of the rainfall occurs during the Wet Season, and annual totals show
moderate variability from year to year.

The maximum rainfall for the permit area occurs during January and February. Daly Waters
experience the highest rainfall in the region at this time, with 165 mm during each month, followed by
Elliott 133-164 mm during each month and Newcastle Waters 125-130 mm during each month .
July and August experience the least amount of rainfall and are the driest months across all three
weather monitoring sites, ranging from one to four mm of rainfall. The annual rainfall pattern within the
area is highly variable and becomes increasingly unpredictable the further move away from the coast.
Drought conditions are known to occur in the region once every ten years Holt and Bertram, 1981).

The land condition assessment was undertaken between 28 and 29 August 2018. The timing of the
assessment was such that it fell within the dry season. The Daly Water airstrip station recorded a
higher than average rainfall of 590 mm between January to April 2018 wet season compared to the
mean rainfall from 1939 to 2018 of 482 mm.

The average annual rainfall experienced across the region which includes the BOM data from Daly
Waters Airstrip and Elliot) is shown in Table 3.

Table 3 Annual rainfall 2016-2018

Vear Annual Rainfall (mm) Months Rain was recorded
DW NW DW NW

2016 608 570 12

2017 866 607 7

2018* 590 270 4

DW — Daly Waters Airstrip, NW — Newcastle W aters.
Data sourced from Bureau of Meteorology, Climate Averages for Station 014626 Daly Waters Airstrip recorded from 1939-2018,
Station 015131 Elliot recorded from 1949-2018. note 2018 is only current to date October 2018

Due to the timing of the LCA occurring at the end of the dry not all species were able to be identified,
however sufficient data was able to be captured to obtain a good understanding of the land condition
within the proposed lease areas to help inform required management measures for the protection of
the environment.

The proposed lease sites and the short access roads are unlikely to be impacted by the onset of the
wet season because they are located outside of the adjacent major flow paths and creeklines within
the permit area (refer to Section 3.2 .
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3.2 Topography, Surface Water and Drainage

The permit area is located within three main topographic zones. These are primarily made up of black
soil plains in the south, laterite plains in the north and small sections of bedrock hills in the south west
and north east of the permit areas Tickell, 2003). The proposed lease areas occur within the lateritic
plains. The topography of the two sites have low relief and surface water flow ultimately drains in a
south and south westerly direction.

Three main river basins, Roper River Basin to the north, Wiso River Basin in the centre and the Barkly
River Basin in the south occur within the exploration permit area Figure 3 . All the proposed lease
areas are located within the Wiso River Basin. The Wiso River Basin covers the southern half of EP98
south of the Carpentaria Highway and the majority of EP117 and is internally drained by Newcastle
Creek and a number of small ephemeral creeks. Newcastle Creek flows into Lake Woods, which is
located south of Newcastle Waters Station.

Lake Woods covers an area of inundation of approximately 50,000 ha in normal rainfall years,
extending to 80,000 ha in exceptionally wet years, after which it can retain water for several years
AECOM, 2015). Lake Woods is described as a major quasi-permanent surface water body in the
region, although some semi-permanent and many ephemeral waterholes are located across the permit
area HLA, 2006b) and is listed as a Site of Conservation Significance by the Department of
Environment and Natural Resources DENR and is listed on the Directory of Important Wetlands in
Australia. Lake Woods is listed as a wetland of national significance in the Directory of Important
Wetlands in Australia DIWA: NT013 Lake Woods . The site meets criteria 1, 2, 3, 4, 5 and includes
DIWA wetland types: B1, B6, B10, B13 and B14.

Although Lake Woods is located outside of the Exploration Permit Areas, it is fed principally by surface
inflow of Newcastle Creek originating more than 160 km north-east on Amungee Mungee Station
NTG, undated). During the period of inundation, Lake Woods supports over 100,000 waterbirds
including internationally significant numbers of Plumed Whistling-Duck. Numerous bird species nest
and feed in the diverse wetland habitat, and the conservation group ‘Birdlife International’ nominated
Lake Woods as an ‘Important Bird Area’ IBA . The lake also includes the largest area of lignum
swamp in the Northern Territory and in tropical Australia (NTG, undated .

Newcastle Creek (Stream Order 4 and a number of small intermittent streams (Stream Order 1 and 2
are located along the proposed access tracks to Velkerri 76 S2 site (refer Figure 3 . The streams only
flow for a short period during the wet season, with waterholes forming at the beginning of the dry
season. If the wet season is poor, the waterholes will often remain dry, whereas, during heavy wet
seasons, large areas of the internal drainage systems are flooded. The stream banks are often lined
with a scatter of small trees which highlights them from the surrounding plains.

The two proposed lease pad areas are not located within the major flow pathway of Newcastle Creek
and the small intermittent streams. During the wetseason it is likely the region would experience
widespread surface flooding, to a depth of 30 cm, which has previously been identified by debris being
collected on fence lines HLA, 2005).
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Figure 3 Permit Area Surface Water and Drainage
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3.3 Land System

Land systems are defined because of their distinct differences from the surrounding areas and by the
recurring pattern of geology, topography, soils and vegetation. Land system mapping for the permit
area developed is a compilation of the Northern Land Systems scale 1:250 000) and the Southern
Land Systems scale 1:1 000 000) Department of Land Resource Management 2013). The data set
is made up of the following:

e Land Systems of the Northern Part of the Northern Territory is an amalgamation of 16 existing
Land System surveys with modifications to some of the original interpretations. This land system
dataset is the Northern Territory contribution to Australian Soil Resource Information System
(ASRIS national soils database at scale 1:250,000.

e Land Systems of the Southern Part of the NT is a compilation of three existing land system
surveys and the Atlas of Australian Soils scale 1:2,000,000). It covers the southern part approx
70%) of the Northern Territory. Published maps were made digital and edited to accommodate
overlaps, gaps and mismatching boundaries. Where possible, the land system descriptions have
been extrapolated into areas covered by the broader scale Atlas mapping.

Using the available information, there are 22 different land systems located within the exploration
permit areas. The Velkerri 76 S2 and Kyalla 117 N2 proposed lease area occur within the Beetaloo
Land System which is characterised by:

e gently undulating lateritic plains and rises
e lateritic red earths and lateritic podzolic soils

e  Acacia shirleyi (Lancewood) forest.

34 Soils

The dominant soils encountered within the permit area have been derived from ancient rock
formations and ancestral soils that were formed during the earlier weathering cycles. The soils are
deeply weathered and leached Orr and Holmes, 1984). The soils in the permit area have been
influenced by:

e  past wetter conditions that formed relict Tertiary plains which comprise highly leached and lateritic
soils

e extensive areas of Post-Tertiary Alluvia on which a variety of mature soils formed
e the dissected hilly country that is dominated by skeletal soils or rocky outcrops

e arange of parent materials of residual soils, ranging from basic volcanic and highly calcareous
rocks to granitoid rocks and sandstones Christian et al, 1951).

The lateritic plains, located within the permit area, are classed as very strongly leached soils of the
Tertiary land surface. The three main soil types located within the permit area, include:

e Tertiary Lateritic Red Earths, which occur on the gently undulating topography. The soil profile
can be described as:

A-Horizon Grey-brown sandy loam

B-Horizon Reddish brown sandy clay loam

C-Horizon Red-brown to red light clay, overlying heavy ferruginous gravel and massive
laterite

e Tertiary Lateritic Red Sands, which occur on gently undulating to undulating topography of the
Tertiary Lateritic Plain, formed from sandstones and complex parent materials of the deep sandy
soils. The soil profile can be described as:

A-Horizon Grey-brown to brown sand
B-Horizon Brown sand
21-Feb-2019
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C-Horizon Red-brown to yellow-brown sand overlying pisolitic ferruginous gravel and
massive laterite. Altered colouring of highly siliceous parent sandstone is only
evident in the mottled and pallid zones.

e Tertiary Lateritic Podzolic Soils, formed on the gently undulating topography over a variety of
rocks. These soils are located in the northern section of the Barkly Basin. The soil profile can be
described as:

A-Horizon Grey sand
B-Horizon Yellowish-grey sand
C-Horizon Yellow-grey sandy loam with ferruginous gravel overlying massive laterite,

mottled and pallid zones.

Geotechnical investigations have confirmed the proposed lease sites consist of red silty sand with some
gravel pieces. Although Velkerri 76 S2 test result indicated a higher percentage of gravel content compared
to Kyalla 117 N2 both sites should be characterised as red silty sand. The surface soils collected during
the field survey indicated the soils were slightly acidic ph range of 5.0 to 6.2) across the permit area.
A dispersion test was also undertaken on the samples which indicated that the soils were non-
dispersive and maintained their shape when submerged in water. Results from the soil testing is
provided in Appendix B.

There are also small sections of the proposed access track that may traverse through Black soil plain
country. Black Soil Plains are located within the Barkly Tablelands, including EP76, the southern part
of EP117 and a small section of EP98. The soils usually crack widely in the upper profile upon drying
and have a loose, self-mulching surface. The soils are neutral to alkaline, calcareous and commonly
have depths to one metre Fisher, 2001). The cracking clay soils occur mostly on flat or gently
undulating plains ‘downs’) and are associated with the exposure and weathering of sedimentary or
basic volcanic rocks. The Black soils also occur on the more recent depositional landscapes in the
form of alluvial clays associated with drainage lines and major river systems.

3.4.1 Erosion Susceptibility

Soil erosion susceptibility varies throughout the permit area, dependent upon the soil types, slope and
extent of ground disturbance. Apart from the erosive impact of climatic conditions, soil erosion is
influenced mainly by the inherent properties of the soils and the processes which occurred during the
formation of the landscapes Aldrick and Wilson, 1992).

Erosion will occur in the permit area if the land is used beyond its capacity, as is seen if land is
overstocked or vehicle movements not controlled, for example. The location of proposed lease areas
has been examined on the ground, to determine the risk of erosion occurring. Factors considered
include the following.

e  Soil type — soils with higher clay content are prone to generation of bulldust and are easily eroded
by wind and water. Gravelly soils tend to be more robust to disturbance on the scale expected
during the exploration program. Both sites reported a soil type of red silty sand.

e  Slope — the slope of the site will determine the risk of erosion during rainfall events, with steeply
inclined areas a higher risk than small undulations in the landform. All the proposed lease sites
were in very flat low relief with a slope of <1%. During the program, the crossings of the access
track on the small ephemeral streams and Newcastle Creek will require additional controls.

e  Aspect — the position of the access track and pads in relation to the direction of the contour
should be considered and creation of tracks across as opposed to parallel with the contour
should be avoided.

e Rainfall — Table 4 present the erosion risk rating based on average monthly rainfall using the
rating system provided in the IECA 2008) Table 4.4.2 for Daly Waters. The construction
activities for all exploration activities is proposed to be commence following the wet season from
April 2019 onwards. Most of the soil disturbance activities will be completed prior to the onset of
the wet season in November 2019. As such, based on rainfall during the construction period, the
overall risk of erosion is considered very low for the Velkerri 76 S2 and Kyalla 117 N2 sites.

21-Feb-2019
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Table 4 Erosion Risk Rating based on average monthly rainfall at Daly Waters

-ltem Jan Feb Mar | Apr | May | June | Jul Aug | Sep | Oct | Nov | Dec

Rainfall | 165.4 | 165.4 | 120.1 | 23.6 | 5.0 5.6 1.5 1.7 4.9 225 | 594 | 110
mm)

Erosion H H H VL VL VL VL VL VL VL M H
Risk

*B Extreme (>225mm ;H High (100+to 225mm ; M Moderate 45+ to 100 mm ;L = Low 30+ to 45 mm ; VL = Very Low (0 to 30 mm

Based on the sites descriptions and the results from the soil samples, the erosion risk for the proposed
lease areas is considered None/Slight erosion risk. This was confirmed during the field survey in
August 2018 which reported no evidence of erosion within the proposed lease areas.

Certain sections of the proposed access tracks are likely to encounter more erosion susceptible soils,
such as the access track to the southern sites and where streams and Newcastle Creek are crossed
(refer Section 3.2). Mitigation measures will need to be established to minimise the risk for erosion
along the track and are stabilised leading up to the wet season.

Overall, the main issues to be managed in relation to soils during exploration activities in the permit
areas include:

e the generation of bull dust along the access tracks. Noting previous observations have indicated
bull dust had formed where the surface crust had been disturbed and then subjected to repeated
ground disturbance (AECOM 2015). This was primarily in grassland areas.

e  The formation erosion gullies along inappropriately placed tracks and fence lines, where a slope
was present. Scolding to bedrock has previously been observed in other areas of the permit, as
well as pooling of water in areas of compaction and subsidence.

3.5 Biological Environment
3.5.1 Vegetation Communities

The Interim Biogeographic Regionalisation of Australia is a nationally recognised ecosystem
classification system Environment Australia, 2000). Bioregions are large, geographically distinct
ecosystems that are distinguished by broad physical and biological characteristics, which can be
further classified into Subregions. These regions and subregions are used as the basis for regional
comparisons and conservation of flora and floristic communities.

Of the 85 bioregions mapped nationally, 20 occur within the Northern Territory and only two within the
Origin permit areas, the Sturt Plateau bioregion and the Mitchell Grass Downs bioregion. The 2018
proposed lease sites all fall within the Sturt Plateau Bioregion which comprises undulating plains on
sandstone, with predominantly neutral sandy red and yellow earth soils. Dominant vegetation
associations included extensive areas of Lancewood Acacia shirleyi - Bullwaddy Macropteranthes
kekwickii vegetation. Land condition in the bioregion is moderate to good but is threatened by impacts
from weeds, feral animals, pastoralism and changed fire regimes.

Vegetation communities within the permit areas have been ground-truthed during baseline
assessments in 2004, 2006 HLA, 2006; 2006c), 2010, 2014, 2016 (AECOM, 2011; 2014; 2016) and
more recently in August 2018, along with assessments of weeds, habitat, erosion and land condition.

Kyalla 117 N2 vegetation community is described as Corymbia spp open woodland with mixed
Terminalia spp. shrubland over low tussock grassland Triodia bitextura . Whereas, Velkerri 76 S2
vegetation community is described as Eucalyptus/Corymbia spp. low open woodland with Iseilema
spp. mixed tussock grassland. Directly to the west and south of Velkerri 76 S2 there is a large stand
of Bullwaddy and Lancewood vegetation. Figure 4 and Figure 5 provides the vegetation description of
the proposed sites.

It is noted that Lancewood/Bullwaddy communities are important as they represent Gondwanan
remnants of the once dominant rainforests of the Australian tertiary period and are limited in
distribution PWCNT, 2005). Lancewood forests are the most extensive acacia dominated
communities across northern NT.
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AECOM Land Condition Assessment 16

Previous exploration activities in the permit area provided some understanding on how the vegetation
communities regenerated following clearing and rehabilitation. The rehabilitation monitoring following
previous exploration programs were undertake during 2007 and again in 2013 HLA, 2007 and 2013).
It was noted that in the first year the success of rehabilitation was greatest in communities with
grassland understory primarily due to annual grass growth), whereas woodlands mainly Lancewood
and Bullwaddy showed low levels of natural regeneration. By 2013, six years after disturbance the
origin seismic lines through the Lancewood were such that there was almost no difference in the
canopy height to the surrounding Lancewood communities.

The vegetation throughout the permit area during the August 2018 survey appeared in very good
condition with minimal impacts from grazing, fire and erosion.

3.5.2 Flora

A total of 805 plant species have been recorded within the wider region, during the August 2018
survey 10 dominant flora species were identified at Kyalla 117 N2 and Velkerri 117 S2 Appendix C).
As the survey was conducted during the late dry season, grasses and other annual species were
difficult or impossible to identify due to the lack of inflorescence or because they had already died-
back.

No Commonwealth or NT threatened plant species were identified as occurring by the Protected
Matters Searches refer Appendix D). One species, the prostrate, herbaceous vine [pomoea
argillicola, is listed as Near Threatened under Section 29 of the Territory Parks and Wildlife
Conservation Act 2000 TPWC Act) and could potentially occur in the project sites, although has not
been reported in previous and current surveys. NT flora data base shows that this species has been
recorded from the Bullwaddy Conservation Reserve and at locations surrounding the area in previous
searches (AECOM, 2015 .

The region supports fragmented stands of Bullwaddy, which is listed under the TPWC Act as ‘Least
Concern’, which refers to species that are either widespread or common and cannot be categorised as
Critically Endangered, Endangered, Vulnerable, Near Threatened or Data Deficient. However,
Bullwaddy is significant in terms of the habitat it provides for a range of native species. The extent of
Bullwaddy in the permit area is far more extensive than that indicated by the NT Herbarium records.

3.5.3 Weeds

Weeds remain an increasing threat to the Barkly region’s natural assets. This threat is not new and
considerable time and effort has already been invested in weed management across the region
Department of Land Resource Management, 2015).

Figure 6 and Table 5 provides a list of weed species that are known to occur or likely to occur within
the wider exploration Permit Areas.

This information is based on:
e  Mapping data provided by the Weed Management Branch, DENR.
e  Guidelines for the Management of the Weeds of Beetaloo 2018 DLRM et al 2018).

e  Department of the Environment and Energy DotEE EPBC Act Protected Matters Report
database.

e  Previous data collected by AECOM in the permit area.

Table 5 NT listed weeds known of likely to occur within the Permit Area

Scientific Name Common Name Status Data Source
Acacia nilotica Prickly Acacia Class A and C, Weed Management Branch —
WOoNS Mapping data
DotEE Protected Matters Report
Alternanthera Khaki Weed Class B and C DLRM databases DLRM et al
pungens 2018)
21-Feb-2019

Prepared for — Origin — ABN: 66 007 845 338



AECOM

Land Condition Assessment

Scientific Name Common Name Status Data Source
Andropogon Gamba Grass Class A and C, Weed Management Branch —
gayanus WoNS Mapping data
Azadirachta indica | Neem Class B and C Weed Management Branch —
Mapping data
Cenchrus ciliaris Buffel Grass Not declared in DotEE Protected Matters Report
NT
Cenchrus echinatus | Mossman River Class B and C DLRM databases DLRM et al
Grass 2018)
Datura ferox Fierce Class Aand C DLRM databases DLRM et al
Thornapple 2018)
Hyptis suaveolens | Hyptis Class B and C Weed Management Branch —
Mapping data
DLRM databases DLRM et al
2018)
Jatropha Bellyache Bush Class B and C, Weed Management Branch —
gossypiifolia WOoNS Mapping data
DLRM databases DLRM et al
2018)
DotEE Protected Matters Report
Parkinsonia Parkinsonia Class B and C, Weed Management Branch —
aculeate WONS Mapping data
DLRM databases DLRM et al
2018)
DotEE Protected Matters Report
Prosopis pallida Mesquite Class A and C, Weed Management Branch —
WONS Mapping data
DLRM databases DLRM et al
2018)
Sida acuta Spinyhead sida ClassBand C Weed Management Branch —
Mapping data
Sida cordifolia Flannel Weed Class B and C Weed Management Branch —
Mapping data
DLRM databases DLRM et al
2018)
Sida rhombifolia Paddy’s Lucerne | Class B and C DLRM databases DLRM et al
2018)
Tamarix aphylla Athel pine Class B and C, Weed Management Branch —
WONS Mapping data
Themeda Grader Grass Class B and C, Weed Management Branch —
quadrivalvis WoNs Mapping data
Tribulus terrestris Caltrop ClassBand C DLRM databases DLRM et al
2018)
Xanthium Noogoora Burr ClassB and C Weed Management Branch —
occidentale Mapping data
21-Feb-2019
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Scientific Name Common Name Status Data Source
DLRM databases DLRM et al
2018)
Note: Declarations under the Northern Territory Weeds Management Act 2013:
° a Class A weed is to be eradicated
. a Class B weed is to have its growth and spread controlled
° a Class C weed is not to be introduced to the NT.

All Class A and B weeds are also Class C.

They survey undertaken in August 2018 of the proposed exploration sites did not identify any weed
species. This suggests that the habitat condition in the areas of the proposed sites and surrounding
areas were good.

Previous surveys within the Permit Area in 2014, 2015, 2016 and 2018 of drill sites and access tracks
have also found that the proposed areas had a low number of weed species which suggests the
habitat condition was fairly high in and around the Permit Area. Specifically, three listed species,
Parkinsonia aculeate (Parkinsonia , Hyptis suaveolens Hyptis and Calotropis procera (Rubber Bush
have been recorded. These records were not located in close proximity to the proposed 2019
exploration sites.

Parkinsonia is considered a Weed of National Significance WoNS , which are weed species that are
the focus of national management programs for the purpose of restricting their spread and/or
eradicating them from parts of Australia.

Calotropis procera (Rubber Bush (Class B and C) was recorded in close proximity to the Beetaloo
access track. It is possible that additional species are present but were present in low abundance or
difficult to identify due to stage of growth.

These weed species surveyed within the Permit Area and their corresponding Northern Territory
Weeds Management Act 2013 declarations are listed in Table 6.

Table 6 Species found within the permit area

Scientific Name Common Name Declaration Where located

Hyptis suaveolens Hyptis ClassBand C Beetaloo access track
Access track to
Velkerri 98-E1-1 site

Calotropis procera Rubber bush ClassBand C Close proximity to the
Beetaloo access track

In addition to these 18 species a range of annual grass weeds are known to occur along road corridors
throughout the region. This includes Buffel Grass, a weed that has the potential to alter fire regimes,
which was introduced and cultivated for livestock feed and is useful in soil stabilisation.

The Guidelines for the Management of the Weeds of Beetaloo 2018 DLRM et al 2018), also identifies
a number of introduced plants that have previously been recorded within the proposed permit areas
and have been identified as problem weeds in one or more locations across Northern Australia. It is
noted that these are not listed under the NT Weeds Management Act but could be of concern
elsewhere in Australia. Understanding the potential weeds likely to occur within the Permit Area is
particularly important when proposed activities include transporting machinery and equipment during
the construction process.

The Barkly Regional Weed Management Plan provides additional information on regional weed
management priorities and management actions to support landholders in their obligations to manage
weeds on their land DLRM, 2015).
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AECOM Land Condition Assessment 20

This plan includes a list of alert weed species. These species are not yet naturalised in the region but
have the potential to have a high level of impact to the region should they become established. The
likelihood of the species naturalising and spreading in the region is perceived to be high (DLRM,
2015).

The alert species identified the Barkly Regional Weed Management Plan are listed in Table 7. If found
the program EMP requires the Weed Management Branch to be contacted for identification and
disposal.

Table 7 Alert species identified in the Barkly Region

Scientific Name Common Name | Declaration

Cenchrus setaceum Fountain grass | Class B.and C

Parthenium hysterophorus | Parthenium Class A and C, WONS

Cryptostegia grandiflora Rubber vine Class A and C, WONS
3.54 Fauna and Habitat

Previous surveys and database searches indicate that the permit areas are an important area for a
diverse array of fauna. The NT Fauna database provides records for the following fauna species
(excluding migratory birds : 32 species of mammal, 198 species of birds, 96 species of reptiles and 19
species of frogs. Surveys undertaken elsewhere within the region have recorded:

° 78 bird, 33 reptile, 11 mammal and six frog species in the Bullwaddy Conservation Reserve
PWCNT, 2005)

° 148 bird, 47 reptile, 21 mammal and six frog species in the Junction Stock Reserve and nearby
Newcastle Waters Fleming et al., 1983)

e 157 bird species within the project area as determined by a search of the Birds Australia bird atlas
database Birds Australia, 2010).

The proposed exploration sites are all located within similar habitat types consisting primarily of open
Eucalyptus/Corymbia woodland with a tussock grass understorey. There are Bullwaddy/Lancewood
communities around the proposed sites and individuals of both species are dispersed throughout. In
the wider landscape, including proposed access tracks, additional vegetation types include those
associated with drainage lines, grasslands/floodplains and acacia shrublands.

Eucalypt/Corymbia woodland provides habitat for a range of species. The proposed sites had high
native grass cover and included numerous species suitable for granivorous birds seed eaters .

Dense leaf litter and numerous logs provide suitable refuge and foraging sites for fauna such as
reptiles. Although most of the species found in this vegetation type are widespread in the tropical
savannas of the Northern Territory, some such as the threatened Crested Shrike-tit Falcunculus
frontatus whitei are rare and known to utilise this habitat DoTEE, 2014, Ward, 2008). Many of the
sites have a high density of hollow-bearing trees that provide important habitat for many fauna
species. Avoiding clearing large hollow-bearing trees will reduce the impact to native wildlife within the
permit area.

Savanna grasslands and open woodland provide suitable habitat for species such as Emu Dromaius
novaehollandiae) and Australian Bush Turkey Ardeotis australis. Drainage lines and seasonally
inundated grasslands may also provide habitat for migratory species during the wet season and are
breeding areas for frogs. Limiting disturbances in these areas and avoiding these areas during the
wet season would limit impacts on fauna.
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3541 Threatened Fauna

A search of the DotEE Protected Matters database of nationally significant fauna PMST , the NT
Government fauna database NRM Infonet), and records from the Atlas of Living Australia (ALA) was
undertaken for the proposed lease areas and access tracks. The search results indicate the potential
presence of 15 fauna species listed as threatened under the EPBC Act and/or the TPWC Act Table
8). These included ten birds, eight mammals and two reptiles.

The likelihood assessment of species occurrence is based on the availability of suitable habitat within
the permit area, records in the vicinity and distributional data. Therefore many of the threatened and
migratory fauna species indicated in databases as ‘occurring’ or ‘likely to occur’ have been assessed
as unlikely to occur within the proposed exploration lease areas. As some areas in the proposed
lease area have not been subject to intensive survey and some species are very cryptic, a
conservative approach has been taken to assess species presence. A full description of each
species, their distribution and habitat associations are outlined in Table 8 below.

No core habitat for threatened fauna was identified at the sites. However, some species may possibly
occur and are known to occur in the wider landscape. Threatened species that may possibly occur
include:

e  Gouldian Finch Erythrura gouldiae (E-EPBC Act, VU-TPWC Act
e  Crested Shrike-tit northern) Falcunculus frontatus whitei (VU-EPBC Act, NT-TPWC Act

Research has shown that critical components of suitable habitat for the Gouldian Finch include
suitable nesting trees during the breeding season particularly E. tintinnans, E. brevifolia or E.
leucophloia , a water source and a diverse range of favoured annual and perennial grasses DoE,
2015). No nesting habitat was recorded during the surveys and it is unlikely this species breeds in
close vicinity of the sites. During the wet season Gouldian Finches move from breeding habitat on
hillsides with suitable trees down to lower lying areas where they forage on perennial grasses such as
Triodia sp., Alloteropsis semialata, and Chrysopogon fallax Palmer et al. 2012). Some of the
perennial grasses were recorded during recent surveys so potential foraging habitat is present;
however, there are limited records in the vicinity of the sites suggesting it is not an important area for
this species.

The Crested Shrike-tit lives in dry Eucalypt forests and woodland where it feeds on insects from the
canopy and also under bark Ward, 2008). It has been recorded in wet Melaleuca open woodlands,
woodlands dominated by Nutwood Terminalia arostrata , Bloodwoods with flaky bark and ironwood
DoE, 2014, Ward, 2008). In the NT, nesting has been recorded from September through to January
and nests are built in terminal branches at the top of trees Ward et al., 2009). The stronghold of this
species is north of this location and only one old record exists near Borroloola. Although it is possible
this species may be present in the area, it is unlikely to represent an important area for this species
and the impact of the proposed activities, given their size, would be small.

The Grey Falcon Falco hypoleucus is a widespread species listed as Vulnerable in the NT that is
considered possibly to be present in the study area. The Painted Honeyeater Grantiella picta has
been known to occur in the study area, however, given it does not breed in the NT it would only be
present intermittently for foraging. Based on the field assessment there was no breeding habitat
recorded, and depending on grass seed and water availability it is unlikely the study area comprises
core habitat for this species.

As records of species may be limited in remote areas the precautionary principle has been applied.
There are some species that have been assessed as possibly occurring even though their primary
habitat is not found within the proposed sites or access tracks. These include species that are
associated with ephemeral wetlands, low lying areas that may be seasonally inundated and creeks.
During the wet and early dry season these areas may sustain threated species such as wetland birds
including migratory species and also the Plains Death Adder Acanthopis hawkei .
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3.5.5 Feral Animals

Feral animals known to occur within the region include:
e Pig Sus scrofa

e  Wild Dog Canis lupus familiaris
e Feral Cat Felis catus

e Cane Toad Bufo marinus

e Horse Equus caballus

e Donkey Equus asinus

e  Water Buffalo Bubalus bubalis
e Camel Camelus dromedarius
e Black Rat Rattus rattus

e  Domestic Cattle Bos Taurus

During the August 2018 survey evidence of cattle grazing in present or 1-2 years previously was
recorded and in previous surveys of the permit area cat tracks were observed as the only non-native
species recorded but based on records many species, especially Dogs/Dingo, Pigs and Cane Toads
will be present in permit area. The disturbance from cattle within the proposed sites were considered
to have resulted in less than 5% damage or no damage at all.

The Cane Toad is known to be present in the permit area and the Commonwealth DoTEE recognises
this species as a ‘key threatening process’ related to their impacts on biodiversity through predation,
competition, land degradation and poisoning. In the Northern Territory, the Cane Toad has been
implicated in the decline of several species including a large number of reptiles such as the King
Brown Snake and water monitors Smith  Phillips, 2006).

Pest predators such as the Cat are most likely common although their abundance is difficult to assess
due to their cryptic nature. Introduced predators such as Cats can impact many vertebrates e.g.
Dickman, 2009 1996). One of the primary concerns of introduced predators in the site is the impact
on EPBC listed species such as reptiles, and ground-dwelling birds. Feral cats are believed to be one
of factors that have led to the decline of threatened ground-dwelling bird the Partridge Pigeon
Woinarski et al. 2007)

Species could be attracted to the increased activities at the site potentially increasing their abundance
in the landscape, and their control should be taken into consideration during the proposed activities on
site. Itis of key importance during all phases of the project that care is taken to ensure that rubbish is
securely contained i.e. with suitable lids and removed from the site as soon as possible to
discourage attracting any feral animals.

3.5.6 Fire

Fire is a natural occurrence in most Australian ecosystems and plays an important role in their
ecology. Fire is generally excluded from Mitchell grasslands by pastoral management in order to
maintain forage throughout the dry season HLA, 2005) whereas fire is more frequent in the Sturt
Plateau.

Historically, the majority of dry season fires June to September have occurred in the northern half of
the permit area, in EP76, EP98 and EP117. At this time of year, the fires are likely to be high intensity
(HLA, 2005 . Wet season fires October to May) have occurred within the permit area. These fires are
likely to be patchy and of lower intensity, depending on the state of curing of the fuel load.

Bullwaddy and Lancewood communities, which are located throughout the permit area, are fire
sensitive and hot fires have the ability to reduce habitat quality for both flora and fauna species.
Research suggests that fauna diversity may be impacted by a hot fire, particularly for diurnal reptiles
e.g. Legge et al., 2008).

Based on field data, fire disturbance was determined as follows:
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e  Vekerri 76 S2-1 — Fire Frequency 2-3 years previous, Intensity 1 minor scars on some
trees/shrubs and Height <1m.

e Kyalla 117 N2-1 — Fire Frequency 1-2 years previous, Intensity 4 some trees and shrubs killed)
and Height 1-4 m. It was noted that site appeared to have had a hot fire go through previously
with abundance of new Acacia regrowth.

All sites that showed evidence of fire disturbance were showing signs of regrowth and recovery.

3.6 Land Condition Summary

Detailed land condition description and photographs of each of the proposed lease areas (Velkerri 76
S2-1, Kyalla 117 N2-1 are provided in Table 9 and Table 10 below.
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4.0 Conclusion

During August 2018, AECOM undertook a land condition assessment of the two proposed exploration
lease areas and access tracks to provide a baseline assessment of ecological conditions in support of
Origin Energy’s application to the Northern Territory Department of Environment and Natural
Resources, including the preparation of an Environmental Management Plan (EMP) for various
exploration activities.

The purpose of the LCA was to gather baseline information to provide an environmental condition
assessment to support the proposed exploration activities to be carried out by Origin at two proposed
lease sites during 2019/2020.

The LCA identified the ecological conditions and documented the site condition prior to Origin
commencement of exploration within two of their Permit Areas EP76 and EP117. The information
obtained during the initial LCA will assist in determining that at the end of the exploration activities that
the lease areas have been rehabilitated back to its natural state.

The proposed exploration program will have a total disturbance of approximately 11.27 ha and will
utilise 107 km of existing access tracks.

The desktop review and field survey assisted in identifying the potential environmental risks and
impacts to the environment based on the conditions identified on site and has allowed the
development of mitigation measures to minimise Origin’s impact on the environment.

During the survey of the proposed exploration lease areas, as well as the areas surrounding the
proposed access tracks were assessed to be in generally good condition with no to low evidence of
weeds, erosion and disturbance from cattle.

The likelihood assessment concluded that no EPBC listed threatened ecological communities or
threatened species are likely to be significantly impacted from the proposed exploration program
activities.

Overall, the impacts of the vegetation clearing for the proposed lease areas and access tracks are
considered minor from a landscape perspective. Surrounding habitat is extensive and most species
are mobile and will be able to access surrounding habitat.

The mitigation measures presented in the Drilling and Stimulation EMP would assist in minimising the
impacts from Origin’s activities on EPBC listed species and communities.
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Kyalla

N2-1 5.14

1.5YR 4/6

Initial Observation

e  Sample was fully
crumbed when
submerged in
demineralised water.

Final Observation

e Non-dispersive, particles
crumble though water
remains clear.

Velker

[ S2 5.02

10YR 3/4

Initial Observation

e  Sample was fully
crumbed when
submerged in
demineralised water.

Final Observation

e Non-dispersive, particles
crumble though water
remains clear.

NOTE:

Initial Observation - observation made when the sample was submerged in water

Final Observation - observation made after 2 hours
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AECOM Land Condition Assessment
Appendix C  Flora Species Record, August 2018
Table 11  Flora Species Recorded, August 2018 Field Survey

Family Genus Species

Asteraceae Pterocaulon sphacelatum

Caesalpiniaceae | Erythrophleum chlorostachys

Combretaceae Terminalia canescens
arostrata

Macropteranthes | kekwickii

Euphorbiaceae | Petalostigma pubescens

Fabaceae Acacia ancistrocarpa
shirleyi
sp.

Myrtaceae Corymbia dichromophloia
drysdalensis
ferruginea

Poaceae Aristida holathera

Chrysopogon fallax
Enneapogon lindleyanus
Eragrostis spartinoides
Eriachne aristidea
ciliata
nervosa
sp.
Heteropogon contortus
Sarga plumosum
Schizachyrium fragile
Sporobolus australasicus
Themeda triandra
Triodia bitextura
sp.
Rhamnaceae Alphitonia pomaderroides
Sterculiaceae Brachychiton paradoxum
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Australian Government

Department of the Environment and Energy

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 27/08/18 10:22:23

Summary
Details
Matters of NES

Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010
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Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the

Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: None
Listed Threatened Species: 12

Listed Migratory Species: 12

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 19

Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: 1
Regional Forest Agreements: None
Invasive Species: 15
Nationally Important Wetlands: None

Key Ecological Features (Marine) None



http://www.environment.gov.au/heritage

Details

Matters of National Environmental Significance

Listed Threatened Species
Name
Birds

Calidris ferruginea
Curlew Sandpiper [856]

Erythrotriorchis radiatus
Red Goshawk [942]

Erythrura gouldiae
Gouldian Finch [413]

Falcunculus frontatus whitei
Crested Shrike-tit (northern), Northern Shrike-tit
[26013]

Grantiella picta
Painted Honeyeater [470]

Rostratula australis
Australian Painted-snipe, Australian Painted Snipe
[77037]

Tyto novaehollandiae kimberli
Masked Owl (northern) [26048]

Mammals

Macroderma gigas
Ghost Bat [174]

Macrotis lagotis
Greater Bilby [282]

Saccolaimus saccolaimus nudicluniatus
Bare-rumped Sheath-tailed Bat, Bare-rumped
Sheathtail Bat [66889]

Reptiles

Acanthophis hawkei
Plains Death Adder [83821]

Elseya lavarackorum
Gulf Snapping Turtle [67197]

Status

Critically Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

[ Resource Information ]

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area



Listed Migratory Species [ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Migratory Marine Birds

Apus pacificus

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Migratory Terrestrial Species

Cecropis daurica
Red-rumped Swallow [80610] Species or species habitat
may occur within area

Cuculus optatus
Oriental Cuckoo, Horsfield's Cuckoo [86651] Species or species habitat
may occur within area

Hirundo rustica
Barn Swallow [662] Species or species habitat
may occur within area

Motacilla cinerea

Grey Wagtail [642] Species or species habitat
may occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
may occur within area

Migratory Wetlands Species

Actitis hypoleucos
Common Sandpiper [59309] Species or species habitat
known to occur within area

Calidris acuminata

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Charadrius veredus

Oriental Plover, Oriental Dotterel [882] Species or species habitat
may occur within area

Glareola maldivarum

Oriental Pratincole [840] Species or species habitat
may occur within area

Other Matters Protected by the EPBC Act

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Birds

Actitis hypoleucos

Common Sandpiper [59309] Species or species habitat

known to occur within area

Anseranas semipalmata
Magpie Goose [978] Species or species habitat
may occur within



Name

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Chrysococcyx osculans
Black-eared Cuckoo [705]

Glareola maldivarum
Oriental Pratincole [840]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundo daurica
Red-rumped Swallow [59480]

Hirundo rustica
Barn Swallow [662]

Merops ornatus
Rainbow Bee-eater [670]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Reptiles

Crocodylus johnstoni
Freshwater Crocodile, Johnston's Crocodile,
Johnston's River Crocodile [1773]

Threatened

Critically Endangered

Endangered*

Type of Presence
area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area



Extra Information

State and Territory Reserves
Name
Frew Ponds

Invasive Species

[ Resource Information ]
State
NT

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from

Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name

Frogs

Rhinella marina
Cane Toad [83218]

Mammals
Bos taurus
Domestic Cattle [16]

Bubalus bubalis
Water Buffalo, Swamp Buffalo [1]

Camelus dromedarius
Dromedary, Camel [7]

Canis lupus familiaris
Domestic Dog [82654]

Equus caballus
Horse [5]

Felis catus
Cat, House Cat, Domestic Cat [19]

Rattus rattus
Black Rat, Ship Rat [84]

Sus scrofa
Pig [6]

Plants

Status

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Name
Acacia nilotica subsp. indica
Prickly Acacia [6196]

Cenchrus ciliaris
Buffel-grass, Black Buffel-grass [20213]

Jatropha gossypifolia

Cotton-leaved Physic-Nut, Bellyache Bush, Cotton-leaf
Physic Nut, Cotton-leaf Jatropha, Black Physic Nut
[7507]

Parkinsonia aculeata

Parkinsonia, Jerusalem Thorn, Jelly Bean Tree, Horse
Bean [12301]

Vachellia nilotica
Prickly Acacia, Blackthorn, Prickly Mimosa, Black
Piguant, Babul [84351]

Reptiles
Hemidactylus frenatus
Asian House Gecko [1708]

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-16.305477 133.356741,-16.297568 133.356741,-16.269886 133.641013,-16.428018 134.180716,-17.098628 134.226035,-17.263941
133.447379,-16.305477 133.356741
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31 March 2019

Matthew Hanson
Beetaloo Project Manager
Origin

339 Coronation Drive
Milton QLD 4064

Dear Matthew
Aboriginal & Historic Heritage Assessment: 2018 Exploration Lease Areas
1.0 Introduction

AECOM Australia Pty Ltd (AECOM) was commissioned by Origin Energy Resources Limited (Origin)
to conduct a heritage assessment of the proposed exploration lease areas known as Kyalla 117 N2
and Velkerri 76 S2 located within the Beetaloo Basin, Northern Territory.

The assessment consisted of the following:

e A 4.5-ha area around the proposed lease sites including an additional 500 m buffer to allow for
future flexibility.

e A 1l-ha camp pad.
e A 0.5-ha helipad at the Velkerri 76 S2.

e 650 mlong x 8 m wide (0.52-ha) lease pad turn in to Kyalla 117N2 connecting the proposed lease
pad to the existing access track.

e 1,100 mlong x 8 m wide (0.88-ha) lease pad turn in to Velkerri 76 S2 connecting the proposed
lease pad to the existing access track.

The assessment involved a field inspection for the area of proposed works (study area) during August
2018. This reports the results specific to Kyalla 117 N2 and Velkerri 76 S2..

2.0 Existing Data Sources
Information on the location of heritage sites within the study area was obtained from:

e areview of Native Title claims and Indigenous Land Use Agreements over the proposed activity
areas

e areview of existing Northern Territory Heritage Register managed by the NT Heritage Branch

e areview of the Sacred Sites Register maintained by the Aboriginal Areas Protection Authority

e areview of past archaeological survey reports and assessments undertaken within the local area.
2.1 Native Title

Native Title exists in parts of the determination area as detailed in Table 1.
Table 1 Native Title & ILUA Agreements

Native Title | Kyalla 117 N2-1 | NTD21/2010 Native Title exists in parts of the determination
Shenandoah area and is held by the Kinbininggu and
Pastoral Lease Bamarrngganja groups
Velkerri 76 S2-1 | NTD17/2010 Native title exists in parts of the determination
Amungee area and is held by The Karranjini group; the
Mungee Bamarrnganja group
Pastoral Lease
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The Native Title Petroleum Exploration Agreement between Permit Holder and the NLC includes
clauses for the protection of Sacred Sites, objects and sensitive areas related to Aboriginal activities in
the area, including cultural, hunting and foraging activities. Site clearance will occur prior to any on
ground activities. The Native Title Agreement also includes clauses for the protection of the
environment and rehabilitation.

2.2 Australian Heritage Database

A search of the Australia Heritage Database identified that no statutory listed heritage places within
the proposed impact areas.

2.3 NT Heritage Register

A search of the Northern Territory Heritage Register identified no heritage places or artefacts within
the proposed impact areas.

2.4  Aboriginal Areas Protection Authority

AAPA clearance surveys by AAPA anthropologist and traditional owners were completed and an
Authority Certificate issued to Origin for the proposed exploration works within nine exploration activity
locations, including Kyalla 117 N2 and Velkerri 76 S2. The clearance certificate issued for Origin’s
exploration program include:

e AAPA RA2019/11 (C2019/014) — EP117, EP76 and EP98 within Part NT Portions 701, 702,
1077, 1079, 1513, 5416, 7027 and 7026.

Appendix B presents the current AAPA Clearance Certificate. Origin have committed to comply with
conditions as prescribed by AAPA for the duration of the program.

2.5 Previous Archaeological Investigations

The majority of archaeological investigations near the study area have been predominately associated
with either linear infrastructure in an alignment parallel to the Stuart Highway or natural gas exploration
activities associated with the Beetaloo Basin. Of the assessments of relevance to the study area, the
majority of sites identified are artefact scatters composed of raw material commonly found in the
immediate area (quartz, silcrete and quartzite).

Table 2 provides a summary of previous archaeological investigations undertaken in the local area.

Table 2 Previous Archaeological Assessments in the Local Area

Smith, 1986 Excavation Lake Woods Insitu artefacts dated to 6,000 years.
Hermes, 1986 Survey Amadeus Basin | Large scale survey for a proposed natural
to Katherine gas pipeline targeting areas of major

cultural sensitivity from Daly Waters to
Katherine. Thirty-two sites were identified
with the majority being artefact scatters
associated with watercourses.

Quaternary Survey Stuart Highway | Large scale survey for a fibre optic cable
Archaeological to Mataranka corridor. Three isolated artefacts and one
Surveys, 1998 Homestead historic heritage site identified.
Heritage Surveys, Survey Daly Waters to | Nine archaeological sites identified
1999 McArthur River | including

rockshelters and artefact scatters.
HLA-Envirosciences | Survey Beetaloo Basin | Several archaeological sites identified
Pty Ltd, 20064, across the exploration permits including
2006b, 2006c, artefact scatters, isolated artefacts and

2006d, 2007 stone cairns.
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AECOM Australia Survey Beetaloo Basin | Several archaeological sites identified as

Pty Ltd, n.d., 2011, part of seismic line clearance including

2012a, 2012b large artefact scatters (>1 km), quarry
sites and isolated artefacts.

AECOM Australia Survey Beetaloo Basin | One isolated artefact identified as part of

Pty Ltd, 2014 an exploration drilling program clearance.

AECOM Australia Survey Beetaloo Basin | One isolated artefact identified on

Pty Ltd, 2016 Newcastle Waters firebreak

3.0 Heritage Assessment

A heritage assessment involving field survey was undertaken by AECOM archaeologist, Luke
Kirkwood for the proposal area on 28 to 29 August 2017. The archaeological inspection involved
helicopter and pedestrian survey of the proposed exploration area and access tracks.

During the inspection notes were taken on landform, ground surface visibility and areas of exposure.
The aim of the inspection was to identify any surface expressions of Aboriginal archaeological and
cultural heritage values within the proposal area. Photographic records were taken at each proposed
disturbance location.

Results of the inspection are provided in Table 3. Appendix C provides details on ground surface
visibility classes and subsurface archaeological potential assessment. Platel and Plate 2 present the
general context shot of the proposed exploration lease area.

Table 3 Exploration Lease Area Inspection Results

Kyalla 117 N2-1 356175 8137500 Fair High | None identified Low Low to No
Impact

Velkerri 76 S2-1 435488 8136321 Good High | None identified Low Low to No
Impact

a GDA94 Zone 53; b GSV = Ground Surface Visibility; ¢ GSI = Ground Surface Integrity

Plate 1 Kyalla 117 N2-1 general context shot Plate 2 Velkerri 76 S2-1 general context shot

4.0 Identified Archaeological Heritage

No culturally sensitive landforms were identified during the survey of the proposed lease sites.
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5.0 Key Findings and Recommendations

The key findings of this heritage assessment are:

e Avreview of existing heritage data and reports for the study area indicate that no previously
recorded heritage sites will be impacted by the proposed works.

e  AAPA clearance surveys by AAPA anthropologist and traditional owners have been completed
and AAPA Certificate issued to Origin for their current exploration program.

On the basis of the above findings, the following recommendations are made:

e  An unexpected heritage finds stop works procedure is to be implemented for the duration of the
project.

e Induction of staff on site is to include reference to the wider area having Indigenous heritage
values and the stop works procedure.
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Commonwealth Legislation
Environment Protection and Biodiversity Conservation Act

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) took
effect on the 16 July 2000 (NSW Department of Urban Affairs and Planning, 2000). Under section 26
of the EPBC Act it is stated that:

A person must not take on Commonwealth land an action that has, will have or is likely to have a
significant impact on the environment.

Under section 28 of the EPBC Act it is stated that:

The Commonwealth or a Commonwealth agency must not take inside or outside the Australian
jurisdiction an action that has, will have or is likely to have a significant impact on the environment
inside or outside the Australian jurisdiction.

An action is defined as a project, development, undertaking, activity, series of activities, or alteration.
An action will also require approval if:

It is undertaken on Commonwealth land and will have or is likely to have a significant impact;

It is undertaken outside Commonwealth land and will have or is likely to have a significant impact
on the environment on Commonwealth land; and

It is undertaken by the Commonwealth and will have or is likely to have a significant impact.

The EPBC Act defines ‘environment’ as both natural and cultural environments and therefore includes
Aboriginal and historic heritage items. Under the Act, protected heritage items are listed on the
National Heritage List (items of significance to the nation) or the Commonwealth Heritage List (items
belonging to the Commonwealth or its agencies). These two lists replaced the Register of the National
Estate (RNE) which is no longer a statutory list.

Aboriginal and Torres Strait Islander Heritage Protection Act 1984

The Aboriginal and Torres Strait Islander Heritage Protection Act 1984 (the ATSIHP Act) provides for
the preservation and protection of places, areas and objects of particular significance to Indigenous
Australians. The stated purpose of the ATSIHP Act is the 'preservation and protection from injury or
desecration of areas and objects in Australia and in Australian waters, being areas and objects that
are of particular significance to Aboriginals in accordance with Aboriginal tradition' (section 4).

Under the Act, ‘Aboriginal tradition’ is defined as “the body of traditions, observances, customs and
beliefs of Aboriginals generally or of a particular community or group of Aboriginals, and includes any
such traditions, observances, customs or beliefs relating to particular persons, areas, objects or
relationships” (Section 3). A ‘significant Aboriginal area’ is an area of land or water in Australia that is
of ‘particular significance to Aboriginals in accordance with Aboriginal tradition’ (Section 3). A
‘significant Aboriginal object’, on the other hand, refers to an object (including Aboriginal remains) of
like significance.

For the purposes of the Act, an area or object is considered to be injured or desecrated if:
e Inthe case of an area:
- it is used or treated in a manner inconsistent with Aboriginal tradition;

- the use or significance of the area in accordance with Aboriginal tradition is adversely
affected;

- passage through, or over, or entry upon, the area by any person occurs in a manner
inconsistent with

- Aboriginal tradition;
e Inthe case of an object:

- it is used or treated in a manner inconsistent with Aboriginal tradition.
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The ATSIHP Act can override state and territory laws in situations where a state or territory has
approved an activity, but the Commonwealth Minister prevents the activity from occurring by making a
declaration to protect an area or object. However, the Minister can only make a decision after
receiving a legally valid application under the ATSIHP Act and, in the case of long term protection,
after considering a report on the matter. Before making a declaration to protect an area or object in a
state or territory, the Commonwealth Minister must consult the appropriate Minister of that state or
territory (section 13).

Northern Territory Legislation
Northern Territory Aboriginal Sacred Sites Act

Provides for the protection of Aboriginal sacred sites through the establishment of different categories
of site based on land tenure, including sites on Aboriginal Freehold land. The Act also establishes the
Aboriginal Areas Protection Authority (AAPA) as the central administering body which supports
Aboriginal custodians in achieving the objectives of the Act. Consultation with the NLC and TO’s
required and the issue of the AAPA clearance certificates.

The Act establishes a duty-of-care to notify the AAPA of any potential disturbance to Aboriginal sacred
sites. It is an offence to desecrate or disturb a site without the approval of the relevant custodians. A
register of known sites exists to assist in identifying the likelihood of disturbance and potential need to
obtain approval.

Heritage Act

Protects both natural and cultural heritage, including Aboriginal, historic and Macassan heritage. The
Act establishes the Heritage Council (consisting of eleven members) and the NT Heritage Register. It
sets the process by which places become heritage places and allows for interim protection of places.

It is an offence to remove or damage heritage places or objects or to mislead or obstruct heritage
officers regarding the provision of requested information or entry to works, vehicles or premises that
are likely to have been involved in an offence against the Heritage Act. Compliance with the
requirements of the Act must be adhered to at all times.
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Appendix B — AAPA Clearance Certificate

8 of 20



Appendix C — Archaeological Assessment Criteria

Table B1 Ground Surface Visibility (GSV) Rating Scheme

No ground surface 0%
visibility

Very poor 1-10%
Poor 11-30%
Fair 31-50%
Good 51-70%
Very good 71-90%
Excellent 91-100%

Table B2 Ground Surface Integrity (GSI) Rating Scheme

Low Ground surface has been subjected to significant disturbance (e.g.
earthworks, excavation). Little to no integrity remains.

Moderate Ground surface has been subject to moderate disturbance (e.g. native
vegetation clearance) but retains a reasonable degree of integrity.

High An unmodified or minimally modified ground surface.

Table B3 Definitions for Subsurface Archaeological Potential

Low

Areas in which subsurface archaeological materials are unlikely to occur. This
may be due to unfavourable environmental conditions and/or prior disturbance(s).

Moderate

Areas in which subsurface archaeological materials may occur. Reasonable
environmental conditions exist though high artefact counts/densities are unlikely.
Subsurface evidence likely to be the product of random discard events as
opposed to repeated or extensive activity by Aboriginal people in antiquity.

High

Areas known or highly likely to contain subsurface archaeological materials.
Presence of archaeological materials typically reflects optimal environmental
conditions and little to no prior landscape disturbance. High artefact
counts/densities are likely.

Table B4 Impact Potential Ranking for Aboriginal Objects

No Impact Aboriginal objects will not be affected | No action required
by the proposed activity.
Low Impact The proposed activity is unlikely to No action required
disturb, destroy, damage or deface an
Aboriginal object or objects.
Moderate The proposed activity has reasonable | Avoid area if possible. If avoidance not
Impact potential to disturb, destroy, damage | an option, test excavate area to
or deface an Aboriginal object or determine nature and extent of potential
objects. archaeological deposits
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High Impact The proposed activity will, or is highly | Avoid area if possible. If avoidance not
likely to, disturb, destroy, damage or an option, test excavate area to
deface an Aboriginal object or determine nature and extent of potential

objects. archaeological deposits
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Annexure A Code of Conduct for Activities on Hayfield and
Shenandoah Stations

1. Definitions

In this Code of Conduct:

Activities has the meaning given in the agreement to which this Code of
Conduct is attached.

Landowner means A.P.N. Pty Ltd ABN 62 000 742 781.
Origin means Origin Energy B2 Pty Ltd ABN 45 105 431 525.
WHS Laws means any relevant Northern Territory or Commonwealth work

health and safety legislation and regulations.

2. Petroleum Conduct Rules and Other Protocols

a) Origin will conduct the Activities on the Pastoral Property in accordance with
this Code of Conduct for the Activities on Pastoral Property.

b) Origin and the Landowner may agree to such other protocols or rules for
accessing the Pastoral Property or carrying out the Activities as they may wish.

c) Origin will undertake such safety or and induction briefings as reasonably

required by the Landowner at the time and place reasonably requested by the
Landowner.

3.  General Principles of Land Care

Origin will carry out the Activities in a manner:

a) so as to minimise any damage or disturbance to the surface of the land within
the Pastoral Property; and

b) to seek to ensure that the land is not degraded on completion of the Activities

and is left in the same or better condition than when Origin commenced the
Activities.
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4.  Rehabilitation

a) On the sooner to occur of the termination of this Agreement and completion of
the Activities in any area of the Pastoral Property, Origin will:

i)

ii)

iv)

v)

Vi)

vii)

viii)

have commenced, or commence as soon as practicable, rehabilitation
work;

remove all equipment (other than equipment required for rehabilitation
and repair work pursuant to this clause 3);

repair all damage to the Pastoral Property caused by Origin as soon as
practicable;

re-contour excavations and earthworks affected on the Pastoral
Property in such a manner that soil erosion will be minimised as far as
practicable;

carry out rehabilitation works in accordance with any relevant conditions
of the Law, Approvals and Petroleum Title which stipulate requirements

for rehabilitation of the effects of the Activities;

repair any damage to any roads caused by Origin to the standard they
were in prior to the Commencement Date;

replace excavated base material, subsoil and topsoil in the order that
they were removed to reconstruct the soil profile;

reshape all surface disturbance to be consistent with the pre-existing
landform (or slightly elevated to allow for soil compaction);

suitably prepare the land surface for the establishment of vegetation;
rehabilitate any damage to crops or pastures by reseeding; and

rehabilitate with native species of local provenance where native
vegetation has been cleared,

with such works to be completed:

A) in the case of termination of this Agreement, within three
months of the termination of this Agreement or as mutually
agreed; and

B) in any other case, within three months of completion of the
Activities or as mutually agreed in any area of the Pastoral
Property.

b) If Origin does not carry out the rehabilitation which is the responsibility of Origin
within the timeframe required under this Agreement:
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(i) the Landowner may serve written notice upon Origin setting out the
rehabilitation required to be carried out under this Agreement within 3
months;

ii) if the rehabilitation is not completed within 3 months after the notice or
as subsequently agreed, the Landowner may carry out the
rehabilitation; and

iii) Origin must, within 30 days of demand, compensate the Landowner’s
reasonable expenses and costs of carrying out the rehabilitation under
this clause 3.

In addition to the above, if Origin leaves any un-rehabilitated areas on the
Pastoral Property, the Landowner may provide this Agreement to the Northern
Territory in support of the Territory using any security bond held by the Territory
for the purposes of the rehabilitation required under this Agreement.

Biosecurity

a)

Origin acknowledges that the Landowner may undertake particular measures
directed toward biosecurity for the Pastoral Property.

Where the Landowner notifies Origin of any biosecurity measures for the
Pastoral Property Origin will take such reasonable actions as necessary to:

i) ensure that the petroleum activities do not adversely impact on the
biosecurity measures; and

ii) minimise the risk of harm to the biosecurity of the Property.

Roads

a)

Origin will, prior to the Commencement Date, consult with the Landowner to
determine the best means of access on existing roads or whether new roads
are required. In constructing any new road or track Origin will seek to comply
with any reasonable request by the Landowner in respect to the nature and
route of the road or track to be constructed subject to the terms of the law,
approvals and operational requirements. Origin will also consult with the
Landowner on whether any roads will be rehabilitated at the completion of the
petroleum activities or whether they will be left to be used and maintained by
the Landowner.

During the time Origin is undertaking petroleum activities on the Pastoral
Property, Origin will maintain all existing and new roads, tracks and access
routes it utilises to the same or better standard than such roads were in
immediately prior to the Commencement Date and, if the level of Origin’s traffic
loadings require it, Origin will improve such roads, tracks and access routes to a
standard that is consistent with such traffic loadings.
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(c) At the end of this Agreement, if the Landowner requests that it do so, Origin will
leave for the Landowner’s use the roads and tracks that it improved or
constructed, unless Origin is required by the Law or any Approval to remove or
rehabilitate the areas of the roads and tracks.

Use of Roads

When using roads and tracks on the Pastoral Property by vehicle Origin will ensure that
Origin’s Personnel:

a) drive in a manner suited to, and appropriate for, the conditions then present on
the Property such that damage or disturbance to the road or track is minimised,;

b) not drive on soft soils in wet conditions; and

c) when on a single or otherwise narrow road, respect the Territory's unwritten rule
of pulling off to the side of the road to allow a prime mover or other heavy
vehicle to pass.

Speed Limits

Origin must ensure that any access to the Pastoral Property by vehicle is carried out
within the speed limits applying to the Property as agreed between the Landowner and
Origin and confirmed in writing.

Stock

10.

Origin will:
a) minimise disturbance or interference to stock on the Pastoral Property;
b) ensure that no dogs or firearms are brought onto the Pastoral Property;

c) not interfere with or enter any land within 500 metres of stock watering points;
and

d) immediately report to the Landowner any death or injury to any stock that Origin
causes or becomes aware of.

Fencing

Where requested by the Landowner for reasons of safety or security Origin will, at its
own cost, erect appropriate fencing, of a kind and in a location reasonably requested by
the Landowner, around any non-temporary plant or equipment that enters the Pastoral
Property.
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11.

Water

12.

a)

Airstrips

If Origin wishes to install a water bore on the Pastoral Property it will consult
with the Landowner as to the location of such bore.

Origin acknowledges the importance to the Landowner of having constantly
available access to potable water for the purposes of the Pastoral Enterprise
and agrees as follows:

i)

ii)

Origin will not use water from a farm dam or bore located on the
Pastoral Property and constructed by the Landowner without the prior
written permission of the Landowner;

Origin and Pastoralist will discuss the water studies and types of
sampling and tests to be carried out during the term of this Agreement
including any specific requests or suggestions by the Landowner. At
the request of the Landowner, Origin will provide the results of studies
and tests of interest (if any) to the Landowner provided such disclosure
does not breach confidentiality obligations to third parties; and

to the extent that the availability or quality of water on or under the
Pastoral Property is adversely affected by petroleum activities, then as
soon as reasonably practicable after Origin becomes aware of the
adverse effect or the Landowner gives notice to Origin of the adverse
effect, Origin will:

A) take such immediate steps as required by its Approvals and
industry standards to mitigate or eliminate the adverse effect;
and

B) take such immediate steps as reasonably requested by the
Landowner to rectify any issues identified by the Landowner
which present a risk of damage or loss to the Pastoral Property
or the Pastoral Enterprise which depending on the
circumstances may include redrilling a bore and installing a
water pipeline) as appropriate.

13.

Origin must consult with the Landowner before accessing any of the Landowner’s
airstrips on the Pastoral Property except in the case of medical or other emergencies.

Weeds

a)

Origin acknowledges that the importance of weed control and the mitigation
against the spread of weeds on the Pastoral Property.
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(b)

c)

d)

Origin will, at least once before it commences petroleum activities, consult with
the Landowner regarding the requirements of the Landowner in respect to weed
control and the mitigation against the spread of weeds on the Pastoral Property,
including any decontamination, cleandown, blowdown or washdown procedures
(where applicable) that exist for the Property.

Before any entry on to the Pastoral Property and at reasonable intervals
between moving from one distinct part of the Property to another:

i) Origin will ensure that it complies with all reasonable decontamination
or washdown procedures that exist for the Property as notified to Origin
and any other requirements notified by the Landowner during the
consultation mentioned in clause 12 b) above; or

ii) if no decontamination, clean down procedures or other requirements
have been notified to Origin then Origin will ensure that all vehicles,
boots and equipment are cleaned of all superficial accumulation of dirt
or plant or vegetable matter prior to commencing the Activities.

Origin will ensure that it takes all reasonable precautions against the
introduction of, and remove or eradicate any noxious or declared pests or plants
introduced to the Pastoral Property by the Activities.

14. Pastoral Fences
Origin will:
a) not break, cut or damage any fence constructed on or around the pastoral
property without first consulting the Landowner;
b) consult with the Landowner in relation to any fence which is broken, cut or
damaged; and
c) either repair the fence to the same condition as it was in immediately prior to
being broken, cut or damaged, or, at the Landowner's discretion, install a gate
to a standard reasonably acceptable to the Landowner.
15. Fire
a) Origin will ensure that Origin’s Personnel take all reasonable precautions to
reduce fire risk on the Pastoral Property, adhere to any fire bans and carry fire
preventative equipment at all times in accordance with the laws and terms of
any approvals, including Origins health and safety plans and emergency
response procedures.
b) Origin understands that any fire breaks on the Pastoral Property are an

important part of fire prevention and protection and will use reasonable
endeavours not to disturb them.
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16.

Rubbish

Origin will manage garbage, hydrocarbons, waste and refuse in accordance with the
terms of the Law and Approvals and is to place any such items in suitable receptacles
and remove them from the Pastoral Property each day or as soon as practicable.

17. Abandoned Water Boreholes
a) Origin will consult with the Landowner as to whether water boreholes will be
plugged and abandoned or whether the Landowner will seek to use them once
they are no longer required by Origin. During this consultation, Origin must
notify the Landowner if it is aware of contamination within the bore (for example

Uranium). If the Landowner confirms it wishes to use the water bore then:

i) the water bore will become the property of the Landowner on the
expiration of the agreement to which this Code of Conduct is attached
or at a sooner date agreed between the parties (Date of Transfer ;
and

ii) the Landowner agrees:

A) to take the water bore and any related equipment in the
condition it is in as at the date of transfer; and
B) to release and indemnify Origin, and hold Origin harmless, from
and against any and all claims, costs, losses, penalties,
damages, expenses or liabilities incurred by Origin arising out
of, or in connection with, the water bore and equipment on or
after the date of transfer.
b) If the Landowner does not wish to use the water bore Origin will leave any such
water bore capped and in a safe condition according to regulatory requirements.
18. Gates
Unless otherwise requested by the Landowner, Origin will leave all gates as found,
whether open or shut.
19. Timber

Origin will not fell trees taller than two metres, strip bark or cut timber without the
consent of the Landowner and in accordance with any applicable Law.
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20. Identification of Plant and Equipment
Origin will ensure that all plant, equipment and vehicles of any kind which enter the
Pastoral Property are clearly identified as being associated with Origin (which may
include identification of a Petroleum Contractor).
21. Testing and Sampling Results
At the request of the Landowner, Origin will provide to the Landowner a list of all studies
and types of sampling and tests carried out or obtained by Origin in respect to:
a) soil, rocks and surface outcrops;
b) native flora or fauna; or
c) any other feature of the environment (excluding petroleum).
provided such disclosure does not breach confidentiality obligations to third parties.
22. Location of Accommodation Camps
Origin will consult with the Landowner regarding the location of any accommodation
camp prior to establishing such a camp and will locate the camp at a mutually agreed
location.
23. Work Health and Safety

a) Origin will at all times:
i) ensure that the Activities are carried out in a safe manner;

i) comply with the WHS Laws to the extent that the WHS Laws are
applicable to Origin;

iiil) comply with all work health and safety policies and procedures
implemented or adopted by the Landowner and notified by the
Landowner to Origin as being relevant to Origin's access to the Pastoral
Property;

iv) comply with any reasonable instruction from the Landowner relating to
work health and safety in respect of Origin's access or use of the
Pastoral Property;

V) communicate any issue or concern that it has regarding work health
and safety matters in relation to the Pastoral Property or the means of
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entering and exiting the Pastoral Property, as soon as practicable, with
the Landowner;

Vi) if Origin becomes aware of:
A) any death of a person,
B) any serious injury or iliness of a person; or
C) any dangerous incident,

that occurs within the Pastoral Property, whether in relation to the Activities or
otherwise, it must immediately inform the Landowner; and

vii) maintain all insurances required by the WHS Laws.

Where there is any inconsistency or ambiguity between this clause and the
WHS Laws, the WHS Laws will prevail.
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Appendix F Civils Risk Assessment
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Appendix G Environmental Commitment Register

Aspect

Commitment

implementation

Responsibility

Air Emissions

- All equipment and
machinery to be in good
working order and
maintained regularly to
minimise vehicle exhaust
emissions

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.

Contractor

Leases to be fenced to

1. requirement built into civil

Civil Construction

fighting equipment during
civil works

having an Emergency
response plan with
contingencies covering fire.
-using appropriate
firebreaks in accordance
with the NT Bushfire
management Act and NT1

compliance

Biodiversity | prevent stock and fauna scope Superintendent
ingress
Domestic pets and firearms | 1. Requirement built into Contractor/ Civil
prohibited. work instructions issued to Construction
contractors Superintendent
2. Contractors to include
- . requirements within their own
Biodiversity EMP
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
Driving at dawn and dusk to | 1. Requirement built into Contractor/ Civil
be minimised work instructions issued to Construction
contractors Superintendent
2. Contractors to include
. . requirements within their own
Biodiversity EMP
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
A bushfire management 1. Origin to prepare
plan (NT-2050-15-MP033) overarching Bushfire
must be implemented in management plan
accordance with the CoP 2. Each contractors to adopt
including: BMP and activity in EMP and
-complying with fire bans operating procedures.
fitting fire extinguishers to 3. Origin to approve EMP
vehicles and equipment and implement assurance
. -having access to fire activities to ensure
Bushfires




Aspect Commitment implementation Responsibility

Land Clearing Guidelines
Monitoring bushfires during
field campaigns
-Dangerous goods 1. Requirement built into Contractor
(chemicals) will be stored, work instructions issued to
handled, separated and contractors
signed as 2. Contractors to include
required by the NT requirements within their own
Dangerous goods Act and EMP
Flammable and 3. Origin to approve EMP
Combustible Liquids and implement assurance
Regulations and AS1940. activities to ensure
-Hazardous goods will compliance.
have secondary

Chemicals containment and stored in
areas away from
watercourses.
- Refuelling of equipment
will not occur within 200m
of a water
course
-Spill kits will be made
available where hazardous
materials are used
and personnel will be
trained in correct use.
Fly camps will only be Requirement built into Project Manager

. pursued where the travel contract and Origin EMP

Community .
time exceeds 2 hours approval where camps
return per day required
All activities to be 1. Requirement built into Project Manager
undertaken in accordance work instructions issued to

Community with land access contractors-no work to
agreements. commence without Land

Access

Use contractors that have contractors selected with Project Manager
high Indigenous considerations of an

Community participation in their indigenous participation, with

workforce as much as
reasonably practicable.

specific requirement built into
contracts




Aspect Commitment implementation Responsibility
- Complaints shall be Complaints kept as per Project Manager
. recorded in OCIS, Origin's stakeholder
Complaint . .
investigated and responded | management plan.
management to
appropriately.
Cultural Heritage Clearance | 1. Origin to coordinate NLC Project Manager
(and identification of sites clearances and AAPA
of Aboriginal significance in | certificates.
conjunction with NLC) will 2. Restricted Work Areas
be conducted prior to (RWA's) and other
commencement of requirements to be included
disturbance activities or in site layout and activity
operations in any area. design within EMP.
AAPA certificates to be 3. RWA's and other
Cultural X . .
Heritage and obtained prior to_ N requirements to_ be cascaded
. commencing activities. to contractors via work
Sacred Site o _ :
Origin will comply with Instructions
conditions as prescribed by | 4. Contractors to include
the NLC Agreement and controls regarding RWA and
AAPA certificates for the other requirements in EMP
duration of the program. 3. Origin to approve EMP
and implement assurance
activities to ensure
compliance during the
activity.
An unexpected heritage 3. Unexpected cultural Contractor/ Civil
finds stops related work heritage finds to be included | Construction
activities within the vicinity | in work Instruction issued to Superintendent
of the find (within a 500 m contractors.
Cultural radius) for assessment and | 4. Contractors to include
Heritage and | direction by an NLC controls in EMP
Sacred Site representative. 3. Origin to approve EMP
and implement assurance
activities to ensure
compliance during the
activity.
All staff and contractors are | 1. Origin to develop Beetaloo | Contractor/ Civil
inducted and that general induction or direct Construction
inductions contain the the contractor to prepare an Superintendent
following areas: activity specific induction
- Code of Conduct covering the environmental
prepared for social and cultural heritage
interactions with the requirements.
community and host
Cultural e
; Traditional Owners
Heritage and -Waste management
Sacred Site

-Bushfire management
-Spill management
-Restricted work areas and
AAPA activity constraints
-Minimising nuisance (dust,
noise and light)

-Erosion and sediment
control




Aspect Commitment implementation Responsibility
-Land clearance
requirements .
Monitor road conditions to 1. Requirement built into Contractor
ensure deterioration with work instructions issued to
possible increase in dust contractors
creation, does not occur 2. Contractors to include
Dust and un_der_take road _ requirements within their own
rehabilitation as required. EMP
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
Reducing the speed of 1. Requirement built into Contractor
vehicles on dirt tracks work instructions issued to
around sensitive receptors | contractors
such as homesteads, 2. Contractors to include
Dust communities or N requirements within their own
environmentally sensitive EMP
areas 3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
- Watering of roads when 1. Requirement built into Contractor
appropriate and agreed work instructions issued to
with pastoralists. contractors
2. Contractors to include
Dust requirements within their own
EMP
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
-Erosion and sediment 1. Origin to develop project Project manager/
control plan to be wide Erosion and sediment Contractor
developed in accordance Control Plan (ESCP) NT-2050-
with the relevant guidelines | 15-MP030
such as the International 2. Requirement for
Erosion Control Association | contractors to comply with
Erosion and | best Practice for Erosion ESCP built into work
Sediment and Sediment Control: instructions issued to
Control 1. Stormwater flow across | contractors

the cleared site will be
managed to minimise
impacts from erosion and
sedimentation.

2. Design all lease pads
and access tracks adopting

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance




Aspect Commitment implementation Responsibility
appropriate controls activities to ensure
3. Avoid areas of overland compliance.
flow
4. minimise erosion of
exposed road surfaces
within surface water flow
paths through the use of
bed level coursings and
retention of native
vegetation.
Emergency response 1. Origin to prepare Contractor/ Civil
systems will be in place. overarching Emergency construction
Response Plan (ERP) NT- superintendent
2050-15-MP024
2. Each contractors to adopt
Incident ERP and bridge to their
Management specific ERP
3. Origin to approve
contractor ERP and
implement assurance
activities to ensure
compliance
When sighting 1. Desktop sighting of Project Manager
infrastructure, comply with location to address
the following requirements: | constraints- includes
1. Identify and avoid pastoralist input.
culturally sensitive areas 2. Field surveying and final
and critical habitats through | lease orientation of lease
field scouting (ecological with ecologist and Origin
and cultural heritage) construction superintendent
2. Layout of the site and to avoid habitat trees and
exact siting of infrastructure | areas of ecological
will be informed by the significance- A buffer area
environmental sensitivities around lease included to
and mitigation measures accommodate NLC changes
identified in this EMP.1. 3. NLC site clearances
3.ensure that infrastructure | undertaken and lease pad
Land located in proximity to a 2. Full exploration lease site

Disturbance

major public road or
locations with a high
amenity values that has
minimised the long term
visual amenity.

4.All exploration activities
(wells, camps etc.) to be
located away from sensitive
receptors with lease layouts
designed to minimise visual
amenity impacts.

5. ,Identify and avoid
culturally sensitive areas
and critical habitats through
field scouting

6. lease areas has
considered the minimum

pegged out with location of
monitoring bore determined
based on proximity to
exploration well location

3. AAPA certificates and
archaeological survey
completed prior to
construction




Aspect

Commitment

implementation

Responsibility

offset distance of at least 1
km between groundwater
extraction bores and
pastoral water supply
bores.

7. All petroleum
infrastructure including,
petroleum wells, must have
a setback distance of at
least 2km from a habitable
dwelling,

8. considering impacts of
noise and lighting on
sensitive receptors.

9. All infrastructure to be
pegged out to avoid
confusion and limit illegal
clearing

Land
Disturbance

Land clearing must;

1. be kept to a minimum
2.avoid areas of high
conservation value

3. avoid large habitat trees
4. use spotter catchers (in
high density vegetation)

5. avoid clearing and
disturbing watercourses
6. comply with the NT1
Land Clearing Guidelines
7.minimise disturbing high
risk soils

8. Be less than or equal to
the approved 6.6Ha

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.

Contractor/ Civil
Construction
Superintendent

Land
Disturbance

Existing gravel borrow pits
will be used

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.

Contractor/ Civil
Construction
Superintendent

Land
Disturbance

The tracks are designed to
minimise their
environmental footprint,
with standards allowing
only sufficient width to
enable the safe
ingress/egress of the rig
and associated equipment,
materials and service
vehicles.

Tracks to be designed in
accordance with

Civil engineer




Aspect

Commitment

implementation

Responsibility

Land
Disturbance

Records of disturbed areas
to be maintained within GIS

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.

4. Data to be provided to
Origin post disturbance

5. Origin to maintain
database of disturbance.

Project Manager

Land
Disturbance

Topsoil stripping of camp
and lease pads to reduce
risks to topsoil and facilitate
rehabilitation.

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.

Contractor/ Civil
Construction
Superintendent

Land
Disturbance

No off lease driving- traffic
to stick to approved lease

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.

Contractor/ civil
construction
superintendent

Rehabilitation

As EMP must have a
rehabilitation plan requiring
the following:

-Anticipated rehabilitation
strategy

-annual monitoring and
maintenance requirements.

Rehabilitation plan built into
EMP

HSE
Representative

Rehabilitation

All significantly disturbed
land not required for
ongoing petroleum
activities must be
progressively rehabilitated
within 12 months following
the cessation of petroleum
activities.

1. Rehabilitation plan built
into EMP

2. Rehabilitation to be
triggered by annual asset
reviews.

Project Manager

Reporting

Vehicle collisions with
fauna reported.

1. Requirement built into
work instructions issued to
contractors

2. Contractors to include
requirements within their own
EMP

Contractor/ Civil
Construction
Superintendent




Aspect Commitment implementation Responsibility
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
Quarterly incident reports to | Origin to prepare incident Project Manager
R : regulator reports to regulator during
eporting
the commencement of an
activity.
Annual Environmental Origin to prepare the annual | Project Manager
Reporting report prepared and environment report to
submitted to DPIR DENR/DPIR
Site to be inspected and 1. Requirement built into Contractor/ civil
confirmed free of waste work instructions issued to construction
upon completion of contractors superintendent
activities 2. Contractors to include
Spills requirements within their own
EMP
3. Origin to approve EMP
and inspect areas prior to
demobilisation.
Provide waste tracking 1. Origin to provide waste HSE
Waste certificates to DPIR/DENR certificated to DPIR/ DENR Representative
upon finalisation of activity
Contractors to develop 1. Requirement built into Contractor
waste management work instructions issued to
procedures covering the contractors
following aspects: 2. Contractors to include
1.Waste which cannot be waste management
recycled will be transported | procedures requirements
to a designated, within their own EMP
approved disposal site. 3. Origin to approve EMP
2. Domestic refuse to be and implement assurance
disposed of in accordance activities to ensure
with NT waste guidelines. compliance.
No incineration of wastes
on site.
3. Waste registers
Waste maintained by contractor

for the duration of the
project.

4. Removal and disposal of
hazardous wastes to be in
accordance with NT
hazardous waste disposal
requirements.
5.Designated waste
storage and handling area
to be provided onsite.

6. Undertake inspection of
waste storage areas
regularly, or after significant
rainfall event (greater than
20 mm in 24-hour period).




Aspect Commitment implementation Responsibility
7Appropriate housekeeping
standards will be
maintained, and the site will
be maintained free of
rubbish
8. .Provide waste tracking
certificates to origin
Ensure the availability of 1. Requirement built into Contractor
spill clean-up equipment for | work instructions issued to
operations. contractors
2. Contractors to include
requirements within their own
Waste EMP
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
Origin to obtain licences for | 1. Origin to obtain licences Project Manager
Water
resources all Water take as per the for all wgter take_ l_Jsed for
NT Water Act exploration activities
Surface water will not be 1. Requirement built into Project Manager
used for any activities work instructions issued to
proposed in this EMP or contractors
future operations 2. Contractors to include
Water requirements within their own
resources EMP
3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.
Provide water use 1. Requirement built into Project Manager
(including bore location) work instructions issued to
data to DENR contractors requiring water
Water
resources data Fo_be kept .
2. Origin to provide data to
DENR as per licence
requirements
Personnel prohibited to 1. Requirement built into Contractor/ civil
interfering with wildlife work instructions issued to construction
contractors superintendent
2. Contractors to include
Water requirements within their own
Resources EMP

3. Origin to approve EMP
and implement assurance
activities to ensure
compliance.




Aspect Commitment implementation Responsibility
A project specific weed 1. Origin to develop project HSE
management plan (NT-2050- wide Weed Management Representative
15-MP030) must be Plan (WMP)
implemented as a part of 2. Requirement for
the hemp addressing the contractors to comply with
following NT Weed WMP built into work
Management Plan instructions issued to
Guidelines: contractors
1. Baseline weed 2. Contractors to include

Weed assessments prior to requirements within their own

controlled actions. EMP
2. Provision of a dedicated | 3. Origin to approve EMP
weed officer and implement assurance
3. be consistent with the activities to ensure
statutory requirements of compliance.
other relevant instruments
such as the threat
abatement plans under the
EPBC.
Origin will implement 1. Requirement built into Contractor/ civil
appropriate controls to work instructions issued to Construction
prevent the spread of contractors Superintendent/
weeds including: 2. Contractors to include HSE
1. All equipment will have requirements within their own | Representative
certified equipment wash- EMP
down completed prior to 3. Origin to approve EMP
entry to the field. and implement assurance
2..Machinery to be activities to ensure
preferentially sourced compliance.
locally, with machinery
sourced from surrounding
areas or Queensland being
the 2nd and 3rd preferred
option respectively.
3.. Major equipment moves

Weeds will be planned from weed-

free areas to infested areas
and not the other way
around.

4. Ensuring all material
imported to or between
sites is free of weeds.

5 Weeds will be actively
controlled in cleared/
hardstand areas.

6. Staff members and
contractors responsible for
preventing, identifying and
managing weeds to be
appropriately trained.

7. Induction material to
contain information on
weeds




Aspect

Commitment

implementation

Responsibility

Weeds

Weed inspections and
reports will be undertaken
as per the following:

1. Pre and post wet
(February to May)
inspections and periodic
audits will be conducted to
identify and report weed
outbreaks.

2. Records of weed
inspections will be
maintained by Origin

1. Origin to implement weed
inspection program

Project manager

Water

Water extraction bore
construction permits

1. Origin to obtain bore

construction permits prior to

undertaking water bore and

monitoring bore construction.

Project Manager




Appendix H Environmental Work Instruction

Purpose

Records

Conditions of
use

Scope

This work instruction has been prepared to outline the key environmental management
requirements that must be met prior to, during and following activities for the Beetaloo civils
program. The environmental requirements are commitments made under the project’s
Environmental Management Plan (EMP) which is a legally binding document.

All site personnel must be made familiar with the environmental requirements detailed in this
Work Instruction and associated documents.

The requirements of this document must be checked with the OE Construction
Superintendent and Environmental Specialist at relevant stages and retained as a means of
demonstrating compliance with the commitments detailed.

e All site personnel must be made familiar with the environmental requirements
detailed in this Work Instruction.

e The Environmental Requirements set out in this Work Instruction are to be read
subject to the Contractor's obligation under the Contract to comply with all Statutory
Requirements. Where a higher or different standard is required by a Statutory
Requirement it will prevail over this work instruction.

e Any deviation from this document must be approved by the OE Construction
Superintendent

e  All authorisations must be produced in writing.

e  Compliance with this work instruction must be assessed by the OE Construction
Superintendent and OE Environmental Specialist during and post the activity. Any
corrective actions must be documented and implemented promptly.

Exploration well lease and camp pads
e 4.5ha well lease pad which includes 20m firebreaks

e 1lha camp pad including irrigation area to irrigate effluent from camps, stimulation
and well testing. The irrigation a\ rea is to be fenced and not cleared.
Drilling Sump

e  Drill sump to be constructed on cleared lease pad to support drilling operations;
engineered to store drilling fluids, muds and drill cuttings

e Coletanche liner installed over sump surface to contain all drilling fluids.
Coletanche is to be installed as per the provided installation standards.

[ ]
Gravel Pits

e  Gravel pits will be sourced from two existing approved locations. Upon cessation of
activities, the gravel pits will be recontoured back to a stable, safe and non-polluting
form. Topsoil will be reinstated across the gravel pit and natural revegetation used
as the primary vegetation reinstatement measure.

Fly Camps
e Temporary portable fly camps will be used to support activity where required

e All sewerage and rubbish being removed from site for offsite disposal routinely.

e All fly camps will be in existing disturbed areas and will not require additional
clearing.

Access Track/Roads

e  Only access tracks identified in this work instruction shall be used for the activity.
For areas where clearing of new access tracks are required. all work will be
undertaken under supervision of the OE Construction Superintendent in accordance
with this work pack.

e All vegetation clearing outside of the approved area is prohibited.

General
e  Water will be sourced from an approved source as directed by OE.



e If required gravel will be sourced from an existing approved pit with approval from
landholder/ DPIR or a new nominated pit as outlined in OE EMP.

Environmental External Approvals

External Approval Reference

NT Petroleum (Environmental) Regulations

Beetaloo basin Groundwater Monitoring Bore = NT-2050-15-MP-0014
Installation Program; Environmental

Management Plan

Kyalla 117 Civils environmental Management = TBC

Plan

AAPA Certificate C2019/014
Land Access Agreement TBC
Water Extraction Licence TBC

ENVIRONMENTAL REQUIREMENTS

11

1.2

13

1.4

General

The Contractor must prepare and submit for OE approval an environmental risk
assessment of their scope of work and implement necessary control measures to
implement the requirements of this work pack.

The Contractor is to remain within their approved disturbance area unless written approval
is given by OE Construction Superintendent and Environmental Specialist.

A project kick-off meeting must be held between the Contractor and OE prior to works
commencing addressing environmental requirements including:

Approved disturbance area and requirements of the Origin Disturbance Approval.

Site layout (i.e. locations of well lease and camp pads, access tracks, gravel pits and water
sources).

Environmental management plan obligations as summarised in this work instruction and
the Contractor’s approved risk assessment.

External environmental approvals applicable to the works

Environmental features (e.g. waterways, remnant vegetation), environmental sensitive
areas and sensitive receptors (e.g. homesteads) in proximity to site.

Cultural features, sacred sites and associated exclusion/restriction zones as identified int
eh AAPA certificate C2019/014

Relevant details of land access approvals.

All personnel entering the construction site or associated areas must be instructed on their
responsibilities for environmental compliance, controls required by the environment risk
assessment and the requirements of this work instruction. This must include site specific
information in inductions, training and toolboxes.

Noise, lighting, dust and emissions



ENVIRONMENTAL REQUIREMENTS

Management Requirements

2.1

2.2

2.4

2.6

2.7

2.8

2.9
2.10

Any trucks carrying dust generating materials must be covered on public roads or where a
sensitive receptor may be impacted.

Prior to, and throughout construction activities dust control measures, such as water trucks
for dust suppression on access tracks, must be implemented where visible dust is
produced and where sensitive environmental, cultural or community receptors may be
impacted.

Speed limit on unsealed roads around sensitive features (such as Aboriginal protected
areas and landholder homesteads) to be restricted to 40km/hr

All complaints and subsequent actions are to be recorded in Origin’s OCIS

incident management system and cascaded to the Origin Construction Superintendent

Contractor to provide Origin with all fuel usage data upon completion of the activity. Fuel
usage data will be reported via the National Pollutant Inventory and National

Greenhouse and Energy Reporting scheme

All exploration activities to be located away from sensitive receptors with lease layouts
designed to minimise visual amenity impacts

Considering impacts of noise and lighting on sensitive receptors

All complaints to be directed to the OE Construction Superintendent and recorded in
Origin’s OCIS incident management system

Water Management

Management Requirements

3.1

3.2
3.3

3.5

3.6
3.7

3.10
3.11
3.12

3.13

Water to be sourced from an approved, licenced water take point as nominated by Origin
Energy Construction superintendent

No surface water is to be taken for activities under this program

Volumes of all water used are to be documented and submitted to the OE construction
Superintendent

All works in waterways including temporary barriers and new or modified bed level
crossings must meet the requirements of the project specific Erosion and Sediment Control
Plan (ESCP).

No discharges of waters permitted to watercourses

Water accumulated in construction areas must not be discharged within 50m of any
waterway. Where de-watering is required, appropriate measures should be undertaken to
avoid creating erosion and limit sediment movement into the environment. Any stormwater
must not contain hydrocarbon or chemical contamination.

Land clearing to be undertaken in accordance with the NT Land clearing Guidelines.
No clearing of vegetation in watercourses proposed.

Lease pads to be designed to divert stormwater around, without impeding natural surface
water flows.

Stockpiled debris to be used to discourage water concentration

Land Management

Management Requirements

4.1

The locations for all activities must be approved by OE Construction Superintendent prior
to construction.



ENVIRONMENTAL REQUIREMENTS

4.2

4.3

4.4

4.5

4.6

5.1

5.2

6.1

6.2

6.3

6.4

6.5

6.6

Appropriate measures should be employed to prevent surface damage to roads including
limiting track access during wet weather and avoiding tracking of material on to sealed
public roads.

All construction vehicles must remain on designated access roads and tracks and within
the defined construction areas and associated work or accommodation sites. Actions to
ensure this should include at a minimum workforce education, signs, boundary markers
and fences, as appropriate.

All areas to be cleared will be surveyed and pegged to ensure the location is within the
approved disturbance areas covered in the EMP.

All clearance shall be undertaken in accordance with the NT Land Clearing Guidelines.
The location of the lease shall take into consideration the following:

Clearing will avoid large trees where possible
Spotter catcher to be present during all clearing activities

Cleared debris to be mulched and respread over cleared area aligned down the contour or
in a manner appropriate for the safe disposal of runoff

Any remaining debris must not be stockpiled close to existing vegetation or the monitoring
bores due to bushfire risk

All disturbed areas shall be surveyed with figures of land clearing retained.
Soil, Erosion and Sediment Control

An erosion and sediment control plan detailing site management requirements must be
prepared by a qualified (CPESC) and experienced person and approved by the OE
Construction Superintendent prior to commencement. This plan shall be general and
include measures covering new access tracks, lease pads and gravel pits in alignment with
the OR ESCP provided.

Erosion and sediment control requirements may be confirmed and documented onsite
inspection by the construction superintendent.

Erosion and sediment control devices must be installed as necessary and remain in place,
be maintained (e.g. removal of silt build up, modifying or re-establishing failed structures),
to ensure effectiveness until the area has been effectively rehabilitated following
completion of construction.

Flora and Fauna

Disturbance limits must be clearly marked out onsite including labelled survey pegs,
flagging etc. and the site disturbance limits communicated to all site personnel.

The Contractor should ensure clearing is restricted to the minimum necessary to carry out
the required activities, within the approved construction area. Retention of vegetation,
selective clearing, and trimming of branches is the priority.

All vehicles, plant and equipment are to remain within designated access tracks/roads and
must abide by speed restrictions and limits.

Prior to commencement of clearing works an inspection must be conducted by an OE
Construction Superintendent of the areas to confirm preparation has complied with work
instruction requirements.

Any vegetation clearing activities must have a spotter present during works to identify any
fauna that could be impacted by the activities.

If fauna are found during works, activities must cease to allow the animal to leave of its
own accord or a licensed spotter catcher must attend to relocate the animal.

Placement of temporary worksite fencing shall be used (where appropriate and approved)
to prevent fauna ingress into work area; specifically open pits and sumps..



ENVIRONMENTAL REQUIREMENTS

6.7

6.8

6.9

Permanent fencing shall be placed around the lease pad upon installation to prevent fauna
and stock access. The design of fencing shall be approved by the landholder as advised
by the OE Construction Superintendent.

All personnel must be informed about the risks of fauna injury and death and trained on
what to do if they see an injured animal (e.g. stop the work, report to supervisor, call an AS
HSE Advisor or the Fauna Spotter Catcher to attend)

Firearms, interference with fauna and domestic pets are prohibited to be taken onto the
project area,

Culturally Sensitive Areas and AAPA requirements

Management Requirements

7.1

7.2

7.3

7.4

7.5

7.6

7.7

The Contractor must not access any areas or conduct any works that are not permitted
under this Environmental work instruction. The approved disturbance area is specifically
detailed in the construction maps, disturbance approval and through the worksite transfer.

The contractor shall ensure compliance with any AAPA certificate requirement
(C2019/014) and area restrictions

The contractor shall train staff via the site induction and toolbox any location of culturally
sensitive areas where access is prohibited/ restricted.

Any unexpected heritage finds stops related work procedure to be followed where a
suspected cultural heritage find is identified. Members of civil crews to be familiar with the
content of the unexpected finds procedure and the signs of a potential suspected find.

Contractor shall ensure all staff members display appropriate behaviours outside of work
hours.

Site inductions are to ensure that all personnel are aware of the Code of Conduct prepared
for social interactions with the community

All questions from the community regarding Origin’s activities of which are not general in
nature (such as on Hydraulic fracturing, community engagement, environmental impacts
etc.) should be politely directed to the OE Construction Superintendent.

Weed and Pest Management

Existing Environment

The following weed species have been identified in the project area. The contractor shall be familiar with the

potential location

Parkinsonia (Class B and Weed of National Significance; WoNS) located along Beetaloo access track

Hyptis (Class B) Located along Beetaloo Access and Velkerri 98-E1-1 Access track

Rubber bush identified in close proximity to Beetaloo Access track.

Management Requirements

8.1

8.2

8.3

8.4

The contractor is to be familiar with the contents of the Origin Weed Management Plan, NT
Weed Management Handbook, Regional Weed Management Plans (Barkly and Katherine)
and Statutory Weed Management Plans

Contractor to nominate responsible field personnel for compliance with Weed Management
Plan. This person (s) must be appropriately trained and experienced in weed management
and identification.

Machinery shall be sourced locally where possible. No equipment that has been used
interstate is permitted without prior approval form OE Construction Superintendent in
writing.

Weed management requirements to be communicated to all personnel via site induction
and toolbox talks. Attendance records are to be documented, retained and submitted to
the OE Construction Superintendent.



ENVIRONMENTAL REQUIREMENTS

8.4

8.5

8.6

8.7

8.8

8.9

8.10

9.1

9.2

Prior to commencement of construction in any area, the area shall be inspected by the
contractor and Construction Superintendent (nominated Weed Officer) to identify any
restricted invasive plants and WoNS located within the disturbance area.

All vehicles, machinery, plant and equipment and demountable must be cleaned and
declared free of biological material before being allowed access to site. Any machinery,
vehicles and equipment not accompanied by an approved Biosecurity Hygiene Declaration
must not be allowed onto site. Any loads brought to site must be accompanied by a Weed
Hygiene Declaration.

The Contractor must treat or remove and dispose of weed species (inclusive of all WoNS),
and all classes of State listed species as per the Origin Weed Management Plan within the
Construction area prior to commencement, and at all times throughout the construction
period in accordance with the requirements of the Weed Management Plan: NT-2050-15-
MP0016, NT Weed Management Handbook and the following NT Statutory weed
management plans.

Weed Management Plan for Athel pine (Tamarix aphylla)

Weed Management Plan for Mesquite (Prosopis spp.)

Weed Management Plan for Prickly Acacia (Acacia nilotica)

Weed Management Plan for Bellyache Bush (Jatropha gossypiifolia)
Weed Management Plan for Neem (Azadirachta indica)

Weed Management Plan for Gamba Grass (Andropogon gayanus)
Weed Management Plan for Grader Grass (Themeda quadrivalvis).

Weed control must be undertaken by a suitably experienced person and verified by the OE
Construction Superintendent (weed officer) prior to construction.

A copy of the valid inspection report is to be kept within the vehicle at all times. Any
vehicles/equipment found without a valid inspection report must be directed to leave site
immediately and must undergo inspection and wash down.

Any vehicle plant or equipment that has come into contact with weeds must be washed
down, re inspected and a new Vehicle/Equipment Inspection Report issued before moving
into an area that has been cleared of weeds or entering another property.

All loads (including quarry materials (e.g. gravel, sand, soil), stock and domestic water,
mulch, hay, seed, livestock) sourced from outside the project area must have a valid Weed
Hygiene Declaration for the load. The weed hygiene declaration should be completed by
the supplier and provided to OE Construction Supervisor prior to unloading.

Upon identification of any declared weed species- the OE Construction superintendent
shall be notified as soon as practicable (but within 24hrs).

Reinstatement

All disturbed areas must be reinstated on completion of construction. Reinstatement must
include as a minimum:

Remove all waste and surplus materials (including domestic waste, contaminated material
etc.).

Reinstate drainage lines, install any permanent erosion control devices and reinstate
contour banks/diversion banks.

Re-spread of mulched vegetation around lease (outside of fenced monitoring bores)
aligning with contours to prevent runoff

On completion of construction the Contractor must undertake a joint inspection with the OE
Construction Superintendent, complete the Field Inspection Checklist (Q-LNG01-15-AQ-
0514) and close out all type A and B action items.

Dangerous Goods and Hazardous Materials



ENVIRONMENTAL REQUIREMENTS

10.1

10.2

10.3

10.4

10.5

10.6

111

11.2

11.3

11.5

11.6

11.7

11.8

11.9

12.1

Appropriately sized and type of spill kits must always be available onsite. Personnel trained
in the use of the spill kits available onsite must be present throughout works.

In the event of a spill:
STOP WORK

Make safe

Prevent further spillage

Notify your supervisor immediately and the OE construction Superintendent (verbally, then
in writing) within 4 hours

Exclude access (include stock access) until cleaned up

Disposed of waste appropriately- ensuring all transport and disposal is in accordance with
the NT Waste Management and Pollution Control Act

No chemical or fuel storage is allowed within 100m of any drainage line or in any location
where a release could affect a sensitive environment. All fuels and chemicals must be
stored in bunded areas and comply with relevant Australian Standards.

Fuel storage, chemical stores, generators and maintenance and refueling areas must have
impermeable secondary containment to 110% of the total stage capacity as per the
relevant Australian Standards.

All plant, equipment and vehicles are to have daily prestart checks, an up to date
maintenance schedule and undergo regular inspections. Records are to be kept of all
checks and maintenance.

All scheduled maintenance activities must be undertaken at designated workshop areas.
Temporary bonding, drip trays or impermeable matting must be used to prevent spillage
from any in field refueling or maintenance of plant and equipment, or any other activity that
could result in spillage of a chemical, fuel, lubricant or other contaminant to soil. Refueling
must be at least 100m away from any drainage line.

Waste Management

Prior to commencement the Contractor must identify waste streams to be produced during
the works and identify opportunities to reduce, reuse and recycle waste. Provide suitable
waste receptacles and arrange for waste removal by an approved NTG waste contractor
for disposal to a licenced facility.

All waste must remain within the designated work area and be secured at all times with
appropriate storage and segregation.

Waste must not be burned nor buried on site.

All wastes (including any surplus materials) must be removed from site at completion of
works by licensed waste transport or for disposal at a licensed facility as per the NT Waste
management and Pollution Control Act.

All listed wastes specified in Schedule 2 of the Waste Management and Pollution Control
(Administration) Regulations must be transported by a licensed contractor and disposed of
at a licensed facility.

All sewage generated on-site must be contained and removed off site for disposal by a
licenced transporter at an appropriately licensed facility.

Grey water from kitchen and showering facilities will be managed in accordance with Part 6
of the DoH Code of Practice for Small Onsite Sewage and Sullage Treatment Systems and
the Disposal or Reuse of Sewage Effluent, 2014. Alternatively, all grey water will be
removed from site.

The Contractor must maintain up to date details of all waste sub-contractors undertaking
waste management and transportation services. The details of all wastes generated, and
their disposal location must be forwarded to the OE Construction Superintendent

Bushfire

The lighting of fires is prohibited



ENVIRONMENTAL REQUIREMENTS

12.2
12.3

12.4

12.5

12.6
12.7

131

13.2

13.3

Fire extinguishers to be fitted to all vehicles.

Fire response equipment to be available to respond to a fire (such as civil equipment to
install fire breaks).

Emergency response plan to be developed and implemented by contractor- referencing
relevant content with OE ERP

fire.

Responsible persons for implementing components of ERP to be identified and receive
appropriate training and resources to fulfill requirements of plan.

Bushfire prevention and risks to be included in site induction and toolbox training material.

Establish firebreaks around water bore infrastructure (4 m fire break in accordance with NT
requirements); noting maximum disturbance area of lease and firebreak is 50x50m (no
additional clearing is approved).

Complaints, Incidents and Reporting

All incidents, complaints and non-conformances with environmental requirements must be
reported in writing within as soon as practicable to the OE Construction Superintendent.

Reporting of incidents and non-conformances must include:
The name and telephone number of the Contractor’s contact person

The location of the emergency or incident (Property Name, Infrastructure ID, GPS
coordinates in decimal degrees)

The date and time that the emergency or incident occurred
The date and time when the incident was reported
Details of the nature of the event and the circumstances in which it occurred

The estimated quantity and type of any contaminants involved in the incident, and the area
affected, and/or the number of individuals and species of fauna affected

Description of the circumstances surrounding the incident including:
Activities occurring at the time the incident took place

Equipment being used at the time the incident took place or that were involved in the
incident

Controls in place at time of incident

Description of scene when incident occurred

Weather and environmental conditions

Contractor responsible for the site and relevant personnel present

A description of the immediate and potential impacts from the emergency or incident

A description of whether stock and/or wildlife were exposed to any contaminants released
and measures taken to prevent access for the duration of the emergency or incident

Any sampling conducted or proposed, relevant to the emergency or incident
Photographs of the location where the incident occurred and surrounding environment
Landholder details and details of any communication with the landholder

Immediate actions taken to control the impacts of the emergency or incident and how
environmental harm was mitigated at the time of the emergency or incident

Whether further examination/root cause analysis is required and if so, the expected date
by when this examination will be completed and reported as agreed with the OE
Environmental Specialist.

On completion of the works, information, reports and registers must be provided to the OE
Construction Superintendent, including but not limited to;
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Completed reinstatement checklists and action close out records
Waste generation and transported data
Fauna collisions/ interactions
Fuel and water use quantity data (
Incident, complaint and non-conformance reports

Surveyed disturbance area



Environmental Hold Points- Origin to complete

Activity
Approval

Security Bond

AAPA/NLC
Approval

Landholder
Access
Approval

Environmental
Risk
Assessment
Kick off
Briefing

Site induction

Project
erosion and
sediment
control plan

Weeds

Bushfires

Water source

Limit of works

Kick off
Briefing

Training and
competency

PRE-CONSTRUCTION

Environmental Management Plan approval

Security bond lodged and paid to DPIR

AAPA Certificates Approved for location of
construction works and submitted to DPIR

Signed Landholder approval page submitted to DPIR

Contractor’s environment risk assessment approved.

Kick off meeting conducted between the Contractor
and OE personnel prior to works commencing
addressing environmental requirements.

Site induction completed addressed summarizing the
requirement of this work pack- including
environmental and AAPA related conditions.

Contractor to complete project specific ESCP plan
aligned with Origin ESCP prepared by a CPESC
qualified person

Contractor to prepare activity specific Weed
management plan to be developed outlining how the
Origin WMP will be implemented.

A fire management plan at a project level must be
developed as part of the EMP. This shall align with
Origins BMP.

Water Extraction Licence and take points defined.

SITE ESTABLISHMENT

Area to be surveyed and demarcated to outline
disturabance footprint.

Environmental Work Instruction briefing, and site
inspection conducted prior to works commencing.

All relevant training has been completed for the
following:

1. Site inductions

OE Environmental Specialist

OE Environmental Specialist

OE Project Manager/ Date

OE Project Manager

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction superintendent

OE Construction Superintendent / Date

OE Construction Superintendent / Date



AAPA and
Landholder
Approval
conditions

Weed
Management

Spill Kits

Clearing

AAPA and
Landholder
Approval
conditions

Work area

Sump
construction

Hazardous
material and
waste
management

Erosion and
sediment
controls

Work Area
fencing

Sumps and
Pits

Bushfire
prevention

Routine
inspections

Weed management
Bushfire/ fire fighting
Spill response

Cultural heritage awareness and AAPA
conditions

gk wD

Areas of cultural sensitivity and landholder conditions
have been clearly identified and communicated to
personnel.

Weed inspection completed and any weed control
undertaken

Spill kits of the appropriate size and type are located
on site.

CONSTRUCTION

Spotter to be utilized during clearing activities to
identify fauna.

Compliance with conditions as prescribed by the NLC
Agreement and AAPA certificates for the duration of
the program.

Clearing confirmed to be restricted to approved areas
within the demarcated areas

Coletanche liner installed as per installation
instructions.

All chemicals, fuels and wastes stored away from
watercourses in accordance with EMP requirements.

Erosion and sediment controls confirmed to be
installed correctly and operating as per ESCP

All lease pads, camp pads, stockpile areas to be
fenced.

Open sumps and pits which represent a hazard to
fauna fenced at all times.

All firefighting equipment present and functioning as
per BMP

Weekly routine inspections completed against
requirements of Work Instruction

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent (Weed
Officer) / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction superintendent/ Date



Records

General
competency

Work area
completion

Erosion and
sediment
control

Environmental
reporting

Reinstatement

Scope
Complete

All required records and monitoring to be competed as
per guidelines and obligations

Contractors demonstrate they are aware of their
requirements relating to requirements of Work
Instruction which include:

e Restricted areas or requirements of AAPA
certificates

e Weed management practices
e Incident reporting requirements
e Waste management requirements

COMPLETION

Area left tidy, free of waste and fenced

All erosion and sediment controls functioning
properly.

All environmental reports (, incident report, weekly
inspections etc.) and records (water use volume,
diesel use, waste disposal volumes and certificates
etc.) have been submitted.

All requirements of Work Instruction complied with- all
non-compliances document

Project completed as per scope and no remaining
issues, open actions or defects. All records submitted.

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction superintendent/ Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date

OE Construction Superintendent / Date
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