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1.0 Introduction

1.1 Overview

Santos CSG Pty Ltd (Santos) is proposing to construct and operate up to 116 gas wells on Petroleum
Lease (PL) 1059 in Arcadia Valley (known as the Towrie development).

PL 1059 (the development area) comprises 8,695 hectares (ha) of land located in the Surat/Bowen
Basins of eastern Queensland, approximately 60 kilometres (km) north north-east of Injune. The tenure
is immediately west of existing coal seam gas (CSG) wells and infrastructure within the Arcadia gas field
authorised as part of the Santos Gladstone Liquefied Natural Gas (GLNG) project and later expansion
of that project known as the GLNG Gas Field Development (GFD) project.

Both the GLNG and GFD projects were approved by the Queensland Co-ordinator General under the
Queensland State Development and Public Works Organisation Act 1971 and by the Australian
Government under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

The Towrie development was not part of the original approval for either the GLNG and GFD projects
and will require additional federal and state approvals; further discussion on legislative requirements is
provided in Section 2.4. The regional location of the Towrie development is shown in Figure 1.

1.2 Purpose

The  Environmental Management Plan (EMP) has been developed to:

¶ Provide a structured high-level approach to the management of environmental issues over the life
of the Towrie development

¶ Provide appropriate environmental management measures and controls to be implemented to
avoid, minimise and mitigate environmental impacts

¶ Document the environmental outcomes for the Towrie development.

Effective implementation of this EMP and associated environmental control plans will ensure that
the Towrie development meets regulatory and conditional requirements in a systematic manner and
aim to continually improve environmental performance.



7TR39

14TR39
7TR39

7TR39

5TR10

11TR10
10TR8

2TR45

2TR45

1TR8

27NPW826

9TR17

8TR15

12CP864585

15TR442TR13

11CP864585

4SP283873

4SP283873

1TR50

6TR20

3TR21
3TR21

4SP283873

1SP200046

5TR18

2SP200046

4SP283873

ARCADIA
VALLEY

S
O

UTH
RO

AD

THE BASINROAD

MULCAHYS ROAD

Stati on

C reek

Sp
rin

gC reek

Ironbark Cre ek

Hardys

Creek

Wallaroo Creek

Bully FrogCreek

A rcadia Creek

Basin

Creek

FIGURE 1

LEGEND
Project Area (PL1059) 

Property boundaries 

Roads and tracks

Major watercourses 

Minor watercourses
Applicable Property Tenure

Freehold

Profit à Prendre 

Reserve

P:\606X\60626642\900_CAD_GIS\920_GIS\02_MXDs\Ecology\MNESReport_Figures\60626642_SantosTowrieMNES_F1.mxd Date Saved: 24/09/2020

Copyright: Copyright in material relating to the base layers
(contextual information) on this page is licensed under a Creative
Commons, Attribution 3.0 Australia licence © Department of Finance,
Services & Innovation 2017, (Digital Cadastral Database and/or
Digital Topographic Database).
The terms of Creative Commons Attribution 3.0 Australia License are
available from
https://creativecommons.org/licenses/by/3.0/au/legalcode (Copyright
Licence)
Neither AECOM Australia Pty Ltd (AECOM) nor the Department of
Finance, Services & Innovation make any representations or
warranties of any kind, about the accuracy, reliability, completeness
or suitability or fitness for purpose in relation to the content (in
accordance with clause 5 of the Copyright Licence).

0 1 2
KMS

Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar
Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the GIS User Community

TOWRIE DEVELOPMENT 
PROJECT AREA

ROMA

INJUNE

EMERALD

Middle Hill

Western Ridgeline

Public Reserve



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 3

2.0 Environmental Management Framework

2.1 Environmental policy

Santos has an Environment, Health and Safety (EHS) Policy which makes commitments relating to
environmental responsibilities in managing the impact of our operations. The Santos EHS policy is
attached in Appendix A.

2.2 Santos management system

Santos will use its company-wide Safety Management System (SMS) to provide a structured framework
for environmental and safety practices across Santos’ activities and operations and is based on industry
and Australian Standards. The SMS comprises three parts that underpin the EHS framework and
describe requirements such as organisation structure, planning activities, responsibilities, resources,
practices, procedures and processes for meeting the objectives of Santos’ EHS policies. These are:

¶ Policies and Code of Conduct

¶ Operating Standards - documents that define the requirements necessary to ensure that risks are
systematically managed

¶ Procedures, Plans, Tools and Manuals - documents that detail how to manage the risks of specific
hazards to as low as reasonably practicable.

The standards are further supported by Division/Function and asset/activity procedures, tools, guides
and practices specific to work being carried out.

This EMP has been developed to align with the SMS. The structure of the SMS standards and other
system elements is depicted in Figure 2.

The SMS is maintained in electronic form on Santos’ central server and is accessible to all employees
and contractors.

Figure 2  Santos Management System
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2.3 Objectives, targets and performance indicators

The Santos Management System operating standards require annual EHS objectives and targets to
measure and drive continuous improvement in EHS, process safety, and performance across Santos.

Santos has developed lead and lag indicators for both environment and safety performance across all
its assets. This enables Santos to set improvement goals and targets for continual improvement in
environmental and safety performance.

Specific objectives and performance indicators have been developed for each environmental aspect and
are included in Section 7.1.

2.4 Legislative requirements

Santos manage compliance with significant legal obligations in accordance with Santos Management
System operating standards, which set down requirements to ensure obligations are identified,
communicated, accessible and kept up to date to achieve compliance. The standard and accompanying
procedure require Santos to record the following information for each significant compliance obligation
using an appropriate compliance tool:

¶ the requirements of the obligation and its status

¶ person responsible

¶ source documents.

Non-compliances are reported internally and, if not resolved within a reasonable timeframe, escalated
for appropriate resolution. Further information is available in Section 5.4.

As operator of PL 1059, Santos must comply with legislation applicable to the Towrie development
including the relevant approvals, permits and other requirements under Commonwealth and State
legislation listed in Table 1.
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Table 1: Applicable environmental legislation

Name Administering
Authority

Specific Considerations

Federal

Environment
Protection and
Biodiversity
Conservation Act 1999
(EPBC Act)

Department of
Agriculture, Water
and the Environment
(DAWE)

The EPBC Act establishes a process for environmental assessment and approval of proposed
actions that have, will have or are likely to have a significant impact on Matters of National
Environmental Significance (MNES) or on Commonwealth land.

Under the EPBC Act, a referral to DAWE is required if the project has the potential to cause a
‘significant impact’ on MNES.

Santos referred the Towrie development (EPBC Ref: 2021/8979) for assessment under the EPBC
Act on 18 June 2021.

On 28 July 2021, the Towrie development was decided a controlled action requiring assessment by
preliminary documentation with further information and approval under the EPBC Act before it can
proceed. The relevant controlling provisions include:

¶ Listed threatened species and communities (section 18 and 18A)
¶ A water resource, in relation to coal seam gas development and large  coal mining development

(section 24D and 24E).

The Towrie development is to be assessed by Preliminary Documentation. Advice provided by the
Independent Expert Scientific Committee on Coal Seam Gas and Large Coal Mining Development
(IESC) has been addressed to the satisfaction of DAWE and incorporated in Attachment J the
Preliminary Documentation and within this EMP, as required.

The Environmental Protocol for Constraints Planning and Field Development (the Constraints
Protocol) will direct the siting of infrastructure and activities to avoid and minimise impacts to MNES
with potential to occur with the development area. Further, a Significant Species Management Plan
(SSMP) has been prepared to mitigate impacts from petroleum activities with potential to impact on a
threatened ecological community or species (EPBC listed) habitat.

Native Title Act 1993 National Native Title
Tribunal

The Native Title Act regulates recognition and protection of native title.

Indigenous Land Use Agreements (ILUA) are in place.
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Name Administering
Authority

Specific Considerations

State

Aboriginal Cultural
Heritage Act 2003
(ACH Act)

Department of
Aboriginal and
Torres Strait Islander
Partnerships
(DATSIP)

The ACH Act provides recognition, protection and conservation of cultural heritage in Queensland
and outlines duty of care obligations for issues compromising Indigenous heritage. Santos engages
Traditional Owners and implements measures to protect Aboriginal cultural heritage including the
development of a Cultural Heritage Management Plan (CHMP) and implementing a Find Stop Notify
Manage procedure.

Biosecurity Act 2014
and its subordinate
legislation

Department of
Agriculture and
Fisheries (DAF) –
Biosecurity
Queensland

Santos and all persons onsite must meet their General Biosecurity Obligation (GBO). This means
taking all reasonable and practical steps to prevent biosecurity risks or events such as invasive weed
and animal introductions.

Environmental
Protection Act 1994
(EP Act) and its
subordinate legislation

Department of
Environment and
Science (DES)

The EP Act is the overarching environmental regulatory framework for governing the environmental
management of resource activities in Queensland.

Prior to the granting of a Petroleum Lease (PL) under the Petroleum and Gas (Production and
Safety) Act 2004 (see below), DES must grant an Environmental Authority (EA) that authorises
resource activities subject to conditions to protect environmental values including acoustic,
biodiversity, land, air, surface water, groundwater and wetlands.

Santos holds an EA (refer to Appendix I of the Preliminary Documentation) for petroleum production
activities (P-EA-1001309995) on PL 1059 (under application). Santos also currently holds an EA for
exploration activities (EA0001254) across the underlying tenure, ATP 2033 (granted). This will be
surrendered once PL 1059 is granted.

Further to the above, Santos must ensure:

¶ All persons must implement all reasonable and practicable measures to prevent environmental
harm (i.e. General Environmental Duty)

¶ Material or serious environmental harm must be reported to the DES
¶ Controls must be implemented for prescribed water contaminants (e.g., soil and sediment,

concrete washout, fuel/oil etc.)
¶ Wastes must be managed to prevent environmental harm. Regulated waste must only be carried

by licensed transporters and disposed of at appropriately licensed waste receiving facilities
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Name Administering
Authority

Specific Considerations

¶ Contaminated land must be managed in accordance with State and National guidance to protect
human health and the environment.

Environmental Offsets
Act 2014 (EO Act)

DES Under the EO Act an environmental offset is defined as an activity undertaken to counterbalance a
significant residual impact on a prescribed environmental matter, including endangered or of concern
regional ecosystems, riparian vegetation, connectivity areas, wetlands and watercourses and
protected wildlife habitat.

Santos will need to secure offsets for significant residual impacts to prescribed environmental
matters.

Fisheries Act 1999 DAF The Fisheries Act regulates and controls waterway barrier works and marine plants.

Where works within mapped waterways constitute waterway barrier works, works are to comply with
the departments code for Accepted development requirements for operational work that is
constructing or raising waterway barrier works (ADR), including any temporary works. Works that
cannot comply with this code are considered assessable development requiring development
approval (DA) under the Planning Act 2016.

PL 1059 intersects waterways mapped as major (purple), high (red), moderate (orange) and low
(green) risk for waterway barrier works.

Nature Conservation
Act 1992 (NC Act) and
its subordinate
legislation

DES The primary purpose of the NC Act is to conserve biodiversity by protecting wildlife and its habitat.

Permits are required under the NC Act for interfering with protected wildlife and their habitat requiring
DES approval of a species management plan or other mitigation measures. Additional permits are
required for clearing protected plants requiring DES approval of an impact management plan for the
clearing and offsets for the species if required. Where declared protected wildlife listed under the
Nature Conservation (Animals) Regulation 2020 or the Nature Conservation (Plants) Regulation 2020
(Qld) intersects with the development area, Santos will apply relevant NC Act requirements.

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

Department of
Resources (DoR)

The P&G Act facilitates and regulates activities associated with the safe exploration, development
and production of petroleum and gas resources in Queensland. Petroleum tenure granted by the
DoR, formally the Department of Natural Resources, Mines and Energy (DNRME), under the P&G
Act relevant to the Towrie development include ATP, PL and petroleum pipeline licence (PPL). PL is
the resource authority required prior to the commercial production of gas.
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Name Administering
Authority

Specific Considerations

Santos currently holds ATP 2033 and has PL 1059 under application for the development area.

Planning Act 2016 Department of
Infrastructure, Local
Government and
Planning

Aims to establish an efficient, effective, transparent, integrated, coordinated, and accountable system
of land use planning, development assessment and related matters that facilitates the achievement
of ecological sustainability.

Activities outside of the area of a petroleum tenure (e.g., depots) will require an assessment under
the Planning Act including any DA’s for operational works.

Queensland Heritage
Act 1992

DES This Act operates in tandem with the ACHA and the Torres Strait Islander Cultural Heritage Act 2003
(Qld) to protect Queensland’s cultural heritage. The act creates a framework to protect places or
objects of cultural heritage significance for aesthetic, architectural, historic, scientific, social or
technological reasons. The principal mechanism through which the Act operates is the Heritage
Register.

The Towrie development does not intersect with any items or areas listed within the Heritage
Register.

Vegetation
Management Act 1999
(VM Act) and its
subordinate legislation

Department of
Natural Resources,
Mines and Energy
(DNRME)

Regulates the clearing of native vegetation on freehold and leasehold land.

This act only applies off tenure and clearing of native vegetation that is not considered exempt, may
require development approval.

Water Act 2000 and its
subordinate legislation

Department of
Resources (DoR)

The Towrie development is located within the Surat Cumulative Management Area (CMA) and will be
assessed by the Office of Groundwater Impact Assessment (OGIA) in the next Underground Water
Impact Report (UWIR) for the Surat CMA.

Section 370 of the Water Act requires an UWIR be prepared for approval. Section 376 of the Water
Act provides the detailed impact assessment requirements for UWIRs. The Surat UWIR assesses the
cumulative groundwater impacts from resource operations in the Surat and Southern Bowen basins.
OGIA prepared the first Surat UWIR in 2012 and updated it in 2016 and 2019. A draft UWIR (2021) is
currently out for consultation.

The UWIR identifies responsible tenure holder obligations under the Water Act that include ‘make
good’ agreements, undertaking baseline assessments and implementing the water management
strategy and the spring impact management strategy.
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Name Administering
Authority

Specific Considerations

A water licence under the Water Act may be required for other activities associated with the Towrie
development.

Waste Reduction and
Recycling Act 2011
(WRR Act) and its
subordinate legislation

DES The WRR Act promotes resource recovery through End of Waste (EOW) codes, including EOW
Code Irrigation of Associated Water (including coal seam gas water), EOW Code Associated Water
(including coal seam gas water) and EOW Code Coal Seam Gas Drilling Mud.
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3.0 Environmental Setting
The Towrie development is located 350 km southwest of Gladstone, 50 km north of Injune, in central
southern Queensland, across Central Highlands and Maranoa Regional Local Government Areas
(LGAs) within the southern extent of the Brigalow Belt Bioregion (BRB). Except for areas in the south
western corner considered part of the Carnarvon Ranges, the development area is situated within the
Arcadia subregion of the BRB. The landscape of this bioregion is mixed, including hilly areas with low
ridges and undulating plains within the lower flats and alluvial areas.

Within the development area, three main areas of likely high quality vegetation occur: the Public Reserve
in the north-east, the western ridgeline and the large landform approximately 3 km long, located 500
metres (m) east of the western ridgeline within the Lot 3 TR12 (referred to as ‘Middle Hill’).

3.1 Land use

The development area is primarily located within the Central Highlands Regional Council LGA, with
small sections of the western ridgeline falling within the Maranoa Regional Council LGA.

The existing land use within and surrounding the development area is predominantly rural land
characterised by grasslands and woodlands used for agricultural activities, including cattle grazing.
Surrounding land uses predominantly include grazing and other agriculture, forestry, coal seam gas
operations and conventional gas operations.

The agricultural land uses of the region coexist with existing petroleum exploration and mining activities.
Existing petroleum tenure surrounding ATP2033 includes PL1062 (under application), PL220 (granted)
and PL421 (granted). Coal exploration permits (EPC 2432 and EPC 1772) overlap the development
area. Two petroleum pipelines (PPL 166 and PPL 30) occur near the development area and provide the
transmission route to Gladstone.

Carnarvon Highway is a State-controlled road adjoining the development area to the west, providing
efficient access for local and heavy vehicle traffic. Arcadia Valley State School fronts Arcadia Valley
Road and is in the north-east of the development area.

In the wider local area, a number of National Parks (NP) and State Forests (SF) occur within 20 km
including Expedition (Limited Depth) NP to the east and south-east, Expedition NP to the south,
Carnarvon NP to the north east and Boxvale SF to the west.

3.2 Topography

Within the development area, three main areas of high quality vegetation exist: the Public Reserve in
the north-east, the western ridgeline and the large landform approximately 3 km long, located 500 m
east of the western ridgeline within the Lot 3 TR12 (referred to as ‘Middle Hill’). At their highest points,
both the western ridgeline and Middle Hill are approximately 600 m AHD, in contrast to the adjacent
undulating plains which are generally between 300 m and 400 m AHD.

The topography of the development area is predominantly flat open areas, with terrain elevating to form
an escarpment on the western boundary. Ground elevations within the development area range from
approximately 310 m to 670 m AHD. The siting of the proposed wells and gas field infrastructure will be
restricted to the valley floor which is generally flat and open.

3.3 Climate

The climate of the development area is classified as subtropical with a moderately dry winter. Mean
maximum temperatures range between ~35°C in the summer months and ~23°C in the winter months.
Mean minimum temperatures range between ~21°C in the summer months and ~6°C in the winter
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months. The highest rainfall occurs during December to February, with the lowest rainfall occurring
during May to September.

The average annual evaporation in the vicinity of the development area is between 2,000 millimetres
(mm) and 2,400 mm. The highest evaporation occurs during the summer months (December to
February; 200 mm to 300 mm (total evaporation for the period)), while the lowest evaporation occurs
during the winter months (June to August; 100 mm to 200 mm (total evaporation for the period)).

3.4 Regional catchment and surface water quality

The development area is located in the Comet River catchment, bound by Expedition and Shotover
Ranges in the east, the Carnarvon Range in the south and the Buckland Tableland in the west. The
watercourses in Comet River are typically located in steep to partially confined valleys. Most waterways
within the area are ephemeral and typically only flow during and immediately after significant rain events,
with key waterways including:

¶ Spring Creek - commences in the Carnarvon Range located west of the development area and joins
the Brown River. The Brown River is approximately 28 km north of the development area and
subsequently becomes the Comet River ~30 km south of Rolleston

¶ Arcadia Creek - commences in the Comet River catchment approximately 18 km south of the
development area. Arcadia Creek merges with Spring Creek 10 km north of the development area
to form the Brown River

¶ Station Creek - is a minor creek, which originates to the northeast of the development area and
traverses the development area before joining with Arcadia Creek to the northeast.

The State of the Rivers Survey (DNRM, 2000) identified that the Comet River catchment is heavily
influenced by anthropogenic pressures and regarded as being in a moderate to poor condition due to
bank instability caused by the presence of stock within the riparian zone, runoff and vegetation clearing.
Surface water flow recorded at DNRME gauging station at Brown River (130502B – Brown River at Lake
Brown) downstream of the confluence of Arcadia Creek, indicates that most flows occur during January
to March in response to wet season rainfall events.

The development area includes lacustrine (artificial), riverine and minor palustrine wetlands. Lacustrine
wetlands are open water dominated systems (e.g. dams and lakes) and typically provide water for
agricultural use (e.g. stock watering and irrigation) and habitat for fauna and flora. The “constructed
wetland” to the north of the development area is a farm dam used by the landholder for agricultural water
supply and evidence indicates the constructed wetland can be completely dry based on factors not
associated with Santos activities. The nearest natural wetland is Lake Nuga Nuga, an inland seasonal
and intermittent freshwater lake/flood plain, which is located about 25 km north of the development area.

3.5 Regional geology

The regional geology of the development area comprises sediments from the Early Permian to Late
Triassic age Bowen Basin. The Bowen Basin contains up to 10 km of terrestrial and shallow-marine
sediments. Regionally, cenozoic sedimentary deposits overlay the Bowen Basin units, formed through
subsidence-related faulting and erosion, in conjunction with fluvial sedimentary depositional processes.
Quaternary alluvium is associated with the Comet River, which is located downstream of the
development area. Stratigraphic units of relevance to the Towrie development include:

¶ Quaternary alluvial deposits located along the Brown River and major tributaries early to middle
Triassic sediments of the Clematis Group

¶ Early Triassic sediments of the Rewan Group



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 12

¶ Late Permian sediments of the Bandanna Formation (the target formation) late Permian sediments
of the Back Creek Group

¶ Alluvium is mapped to the north of the development area, associated with the Brown River, Spring
Creek and Arcadia Creek.

3.6 Regional ecology

Some small areas in the south western corner are considered part of the Carnarvon Ranges, while the
development area is situated within the Arcadia subregion of the BRB. The eastern, southern and
western Arcadia subregion terrain is characterised as rugged on coarse sandstones with Eucalyptus
spp. and Corymbia spp. woodland communities. The central area of the subregion is largely contained
within a broad valley of undulating plains. Where clay soils occur, vegetation is dominated by Acacia
harpophylla (brigalow) and some softwood scrub, and by Eucalyptus populnea (poplar box) where soils
are alluvial (Sattler & Williams, 1999).

The development area was shown to primarily comprise disturbed non-remnant vegetation, as well as
some homogenous and heterogenous polygons within the western ridgeline, Middle Hill and the Public
Reserve, analogous to a total of nine regional ecosystems (REs). Based on biodiversity status under
the EP Act, of the mapped REs two are listed as Endangered (RE 11.9.4a, 11.9.5/11.9.5a), two as Of
Concern (RE 11.3.2 and 11.3.25) and the remaining are listed as No Concern at Present.

Threatened flora, fauna, Threatened Ecological Communities (TECs) and migratory fauna species listed
under the EPBC Act that are known or have the potential to occur within the development area are listed
in Table 2 below.

Table 2: Development area protected ecology values

MNES EPBC Act
Status

Likelihood of
Occurrence1

Brigalow (Acacia harpophylla dominant and co-dominant) TEC Endangered Known

Poplar Box Grassy Woodlands on Alluvial Plains TEC Endangered Known

Semi-evergreen Vine Thickets of the Brigalow Belt (North and South)
and Nandewar Bioregions TEC

Endangered Known

Acacia grandifolia Vulnerable Potential

Bertya opponens Vulnerable Potential

Ooline (Cadellia pentastylis) Vulnerable Known

Xerothamnella herbacea Endangered Likely

Australian painted snipe Endangered Potential

Red goshawk Vulnerable Potential

Painted honeyeater Vulnerable Potential

Squatter Pigeon (southern) Vulnerable Potential



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 13

MNES EPBC Act
Status

Likelihood of
Occurrence1

White-throated needletail Vulnerable /
Migratory

Potential

Grey falcon Vulnerable Potential

Greater glider Vulnerable Potential

Koala Vulnerable Potential

Large-eared pied bat Vulnerable Known

South-eastern long-eared bat Vulnerable Likely

Northern quoll Endangered Potential

Ornamental snake Vulnerable Potential

Adorned delma Vulnerable Likely

Yakka skink Vulnerable Potential

Dunmall’s snake Vulnerable Likely

Fork-tailed swift Migratory Potential

Glossy ibis Migratory Known

Oriental cuckoo Migratory Potential

Satin flycatcher Migratory Potential

Rufous fantail Migratory Likely

Latham’s snipe Migratory Potential

1 Likelihood of occurrence determination made in the Matters of National Environmental Significance – Ecology Assessment:

Towrie Development Project 2021 report.
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4.0 Project Activities

4.1 Gas field infrastructure

Wells

Up to 116 coal seam gas (CSG) wells would be constructed within the Towrie development (PL 1059).
Well locations will be selected based on proximity to the subsurface target location and with
consideration to environmental, cultural heritage, landholder and access constraints on the surface.
Locating and developing a new well and supporting infrastructure will also take into account and ensure
compliance with relevant environmental legislation and Federal and State government approvals.

Production wells will be designed, constructed and decommissioned in accordance with the “Code of
Practice for the construction and abandonment of coal seam gas and petroleum wells, and associated
bores in Queensland Version 2” (the Code). The Code outlines mandatory requirements and good
practice to reduce the risk of environmental harm. Production wells will be designed to:

¶ Prevent any interconnection between target hydrocarbon-bearing formations and aquifers

¶ Ensure that gas is contained within the well and associated pipework and equipment without
leakage

¶ Ensure zonal isolation between different aquifers is achieved

¶ Not introduce substances that may cause environmental harm

¶ Production wells will not be installed within 90 metres (m) of a landholder bore unless a site-
specific assessment determined that a closer distance is appropriate, and the updated plan is
approved by the Minister.

Well leases will be constructed for each well to create a stable working platform suitable for safely
undertaking drilling, and completions and well operations. The lease incorporates safe access and areas
for the drilling rig, generators, fuel, chemical, casing and pipe storage, and associated portable buildings.
Each well pad is also designed for subsequent operations like hydraulic stimulation generally
incorporates the following standard features:

¶ A compacted and stable drilling rig hard stand area

¶ Tanks for management and disposal of drill cuttings and the recirculation of water into the mud
system

¶ An access road or track with clear entry and exit points for vehicles

¶ Mobile wastewater treatment systems for the disposal of ablutions waste from well site offices and
accommodation

¶ Water storage tanks or ponds for drilling and/or hydraulic fracturing water and flowback fluid

¶ Proppant and chemical storage for drilling and/or hydraulic fracturing operations.

The size and layout of the well lease will vary depending on a number of factors such as the number of
wells to be drilled (multi-well leases), the size and type of drilling rig, the number of hydraulic stimulation
stages, the program for completion of the well(s) and the surrounding environment.

The lease size required to accommodate a petroleum well is approximately one (1) hectare. Minimum
disturbance leases (consisting of matting placed on the ground to create a hardstand surface) would be
used where topography and vegetative cover allows. Minimum disturbance leases would often be less
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than one hectare. Where additional area is needed to accommodate infrastructure such as a water tank
or native slope requires cut and fill construction, well leases may be up to 1.5 hectares in size.

Multi-well leases may be necessary to maximise gas recovery and/or accommodate landholder
requirements. These would be up to 2.5 hectares in size, resulting in a larger footprint per lease area
but a reduced footprint per well.

Well lease construction methods vary depending upon the land system and soil type on which the well
is to be drilled. Typically, topsoil with rootstock and vegetation is cleared and stockpiled for use later in
restoration. Material sourced from borrow pits is imported where required to construct the lease pad,
access roads and associated infrastructure. Borrow material is watered and rolled to achieve adequate
compaction, provide a stable and trafficable surface and reduce dust. The risk of erosion is managed
through the well pad design (i.e. surface water run-on and run-off) and engineered management
controls. Considerations for siting and constructing well leases and associated infrastructure include:

¶ Selection of non-sloping well leases is preferable (this minimises the requirements for cut and fill
or importation of borrow material to level the site)

¶ Employment of additional management controls in sensitive areas such as floodplains and
proximity watercourses (where required)

¶ Constructing erosion control measures where appropriate (i.e. diversion banks or berms)

¶ Capping of sensitive terrain to preserve the underlying soils where required

¶ Avoiding environmentally sensitive and restricted areas and ensuring compliance with terms of the
Cultural Heritage Management Plan

¶ Minimising disturbance of native vegetation and fauna habitat.

Where practicable, minimum disturbance leases may be used as an alternative to traditional lease
construction.

Access tracks

Access tracks are required for construction activities. Where practicable, existing access tracks would
be upgraded for use and new access tracks would be co-located with gas and water gathering corridors
to reduce the overall construction width required.

Typically, bed level crossings are used for access tracks. Design and construction varies depending on
the land system, expected frequency of use, traffic loadings and safety requirements. Where required
they are constructed to withstand heavy and light vehicles associated with the activities and would
typically be 8-15 m in width.

Access track crossings would be designed to comply with Queensland’s existing framework for
“waterway barrier works” under the Planning Act 2016 (Qld); only “accepted development” which
complies with specific standards may be carried out without a permit from the DAF. These standards
include (but are not limited to):

¶ Development work minimises impacts to waterways and fish habitat through the following actions:

½ Minimise disturbance to the instream bed and banks e.g. use geofabric as a work base

½ If it is necessary to remove vegetation, aim to cut vegetation no lower than ground level and
leave the root in the ground to aid in stabilisation. If deep excavation is required during
construction the roots may only be removed within the construction footprint area.

½ Minimise the area of land disturbed or compacted
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½ Ensure the least volume of soil or sediment is disturbed

½ Limit the use of machinery within waterways

½ Use machinery no greater than the capacity required for the purpose

½ Implement sediment and erosion protection measures

½ Undertake works at times that minimise disruption to fish migration and fish habitat.

¶ Impacts on water quality are to be minimised by undertaking the works to the standard set out in
the current version of the Best Practice Erosion and Sediment Control, published by the
International Erosion Control Association (IECA), Australasia.

¶ For any part of the waterway bed or banks adjacent to the works that has been altered by the
waterway barrier works, the site is restored and/or rehabilitated so that as a minimum:

½ Stability and profiles of the bed and banks are re-instated to natural stream profiles and
stability within five (5) business days of the completion of the works

½ The waterway bed is retained with natural substrate or reconstructed with substrate
comparable to the natural substrate size and consistency

½ Site conditions allow the rapid re-establishment of native vegetation and cover or native
species are replanted to re- establish the natural plant community.

Gas and water gathering network

Santos would construct buried gas and water gathering lines to transport the gas and water from the
production wells to gas compression and water management facilities on adjoining tenures. Gathering
infrastructure would be in corridors from 10-25 m in width.

During the field development planning process, Santos would assess stabilisation risks for pipeline
watercourse crossings to inform crossing design. The assessment considers:

¶ Watercourse cross-section geometry at the crossing location

¶ Watercourse catchment area

¶ Watercourse longitudinal slope (bed slope/channel slope) at the crossing location.

The assigned risk level is a function of cross section geometry and flow erosivity (i.e. crossings with
steeper banks and larger catchment areas/greater flow have higher risk levels). The crossing design is
chosen based on assigned risk. Standard designs for low, medium and high-risk crossings are appended
to this EMP in Appendix B.

Gathering lines and pipelines would be constructed of high-density polyethylene (HDPE) pipe of 100-
1000 millimetres (mm) in diameter. Low point drains and high point vents would be installed at intervals
along the gathering lines to allow drainage of condensate from gas and release of minor entrained gas
from produced water as required.

Gas gathering lines would be designed and constructed to comply with Australian Standards AS2885 –
Pipelines Gas and Liquid Petroleum and the Australian Pipeline and Gas Association (APGA) Code of
Practice Upstream PE Gathering Networks – CSG Industry, Version 5 (2019).

Gathering lines would be constructed using a combination of conventional earthmoving equipment and
specialist pipeline trenching and lifting equipment. Gathering lines would be constructed using a
standard construction methodology including:

¶ Clearing and grading
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¶ Trenching and padding

¶ Pipe stringing, laying and welding

¶ Backfilling and reinstating natural ground level

¶ Installing marker signs as required.

Pipelines would be preferentially built during periods of no flow; as such, no impacts to flow are expected.

Once installed, the construction corridor would be rehabilitated back to the minimum width required for
operations. Groundcover would be re-established along the operational right-of-way.

Other incidental activities

A small, temporary camp site may be required to provide accommodation for drilling, completions and
associated support personnel. Camp sites are located within proximity to well leases to minimise travel
related risks. Construction methods for camps are similar to those employed for well leases with the
exception:

¶ There is more flexibility for locating camp sites as they are not required to be at a specific location

¶ The level of compaction required to achieve a stable base is less than that required for well leases,
as heavy vehicles are less present in these locations.

The camp site location is flexible and will be constructed in an area where disturbance of native
vegetation, particularly woody vegetation can be avoided or minimised. The camp location will also take
into consideration landholder requirements, such as the potential for noise and dust generation and
other operational hazards such as traffic.

The camp will include a sewage treatment plant and associated irrigation area.

Other ancillary infrastructure and incidental petroleum activities required to support the construction
activities for the Towrie development may include:

¶ Laydown, stockpile, storage and vehicle cleaning areas

¶ Storage tanks

¶ Power and communication lines

¶ Borrow pits

¶ Fencing

¶ Environmental monitoring equipment and management controls

¶ Geophysical, geotechnical, geological, topographic, cadastral and ecological surveys

¶ External infrastructure, such as transport, energy supply, water supply and communications.

4.2 Well drilling and completions

Drilling

Wells would be constructed in accordance with the Code which sets minimum standards to achieve long
term well integrity. The Code mandates that the design basis for wells must:

¶ Consider casing setting depths that take into account aquifer and production zone locations, and
the require
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¶ Provide for installation of pressure control equipment (pce) based on risk assessment, e.g. Bop
equipment to api standard 53

¶ Use appropriate casing weight and grade with appropriate casing running procedures. This includes
consideration for casing corrosion risk and connection suitability.

¶ Use appropriate well design and construction materials

¶ Use appropriate casing centralisation

¶ Use engineered cement slurries with both appropriate and effective cement placement techniques

¶ Ensure all fluids produced from the well travel directly from the production zone to the surface
without cross contamination

¶ Ensure they are constructed, maintained and abandoned in such a manner that it can be
demonstrated there are two verified well barriers between a hydrocarbon bearing or abnormally
pressured formation and the surface.

Drilling fluids and additives used during drilling activities will be used in accordance with the mandatory
requirements and good practice guidelines outlined in the Code as well as the Safety Data Sheets (SDS)
provided with each fluid / additive. With relation to drilling fluids, the mandatory requirements include:

¶ Drilling fluids must be selected and managed to ensure all manufactured products used during well
procedures are in accordance with the manufacturer’s recommendations and relevant SDS

¶ The name, type and quantity of each chemical used on each well throughout the life of the well must
be recorded.

Good industry practice for drilling includes:

¶ Drilling fluid should be a carefully monitored and controlled mixture designed to

¶ Achieve best drilling results and ensure efficient removal of formation cuttings

¶ Control formation pressures

¶ Minimise damage to formations

¶ Petroleum tenure holders should ensure that the drilling fluid selected is appropriate for
the well design to manage any locally experienced drilling problems and the geological
conditions likely to be encountered

¶ The use of biodegradable substances in the drilling fluid is preferred

¶ The source of water for all well procedures (drilling, completion, workover and abandonment) should
be recorded for future well monitoring purposes

¶ Products should be chosen, stored, and used at concentrations that minimise the risk of
causing environmental harm

¶ Personnel, including contractors, should be aware of the environmental impact and
emergency spill procedures for the products and substances in use on site

¶ Petroleum tenure holders should use established, effective drilling practices to achieve a
stable, uniform and, as far as possible, in-gauge hole.

During drilling, fluid is pumped through the inside of the drill string to the drill bit and back up the outside
of the drill string to lift drill cuttings out of the hole. The drilling fluid / drill cuttings are then channelled
into tanks where the drill cuttings are separated from the drilling fluid, and then drilling fluid is recycled
down hole in a continuous process. Drilling fluids are also typically recycled onto other wells in a multi
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well scenario. Casing, which is concentric steel pipe, is installed into the well and cemented in place to
provide the structural integrity and well integrity barriers for the life of the well. A typical drilling rig layout
and lease and access roads required for GLNG drilling operations is shown in Figure 3.

Figure 3 : Example of GLNG well lease and drilling rig

Wells are drilled to reach the gas formation targets, through a series of hole sections; each hole section
serves a specific purpose for well construction and well integrity as outlined below.

1. A shallow Conductor Hole Section may be drilled and cased to stabilise shallow surface sediments
from the drilling of subsequent drilling phases (i.e. it prevents the loose soils from caving into the
borehole). A conductor casing string is installed by exception and only if required based on local
conditions for well construction purposes.

2. The Surface Hole Section is drilled and cased to achieve regulatory requirements for isolating
shallow aquifer systems (if present) and to stabilise the well for subsequent hole sections. The hole
section is drilled with drilling fluid that exerts a higher hydrostatic pressure on the rock face, than
what is present naturally in the rock pore space, ensuring formation fluids do not enter the wellbore.
The surface casing is cemented in place from bottom to top to ensure effective pressure isolation
of shallow aquifers (if present) from deeper hydrocarbon bearing zones encountered in subsequent
hole sections. Finally, it is pressure tested to simulate well life design specifications.

3. After the surface casing is installed, a Blowout Preventer (BOP) is installed onto the well at surface
to provide a second barrier along with the drilling fluid. At the commencement of drilling the next
hole section (i.e. after approximately 3m of new hole drilled), a Leak Off Test (LOT) or Formation
Integrity Test (FIT) is conducted on selected representative wells to determine the rock strength in
the local area. This will ensure the well is drilled without risk of the rock failing due to exerted
pressure.

4. The Production Hole Section is drilled to intersect formation targets and is drilled to a depth below
the lowest hydrocarbon bearing target. The hole section is typically drilled with drilling fluid that
exerts a higher hydrostatic pressure on the rock face, than what is present naturally in the rock pore
space, ensuring formation fluids do not enter the wellbore.
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5. Open hole logging may be performed after the production hole section has been drilled and prior
to the production casing being run. Wireline logging operations for Santos are undertaken by a
number of different industry recognised specialist service companies. Different energy sources are
lowered into the well via wireline including density, neutron, acoustic and electrical logging tools.
Calculations based on the received signals are undertaken to evaluate the different parameters of
the formation such as porosity, permeability, rock type and hydrocarbon saturation.

6. After the production hole is drilled and logged, production casing is installed to the total depth of
the wellbore, cemented in place and pressure tested. The purpose of the production casing is to
provide hydraulic isolation between the hydrocarbon reservoirs and all other overlying formations,
to contain the pressurised fluid used to hydraulically stimulate the target zones, and to provide
effective wellbore integrity for well production. The steel casing is manufactured and certified to
strict QAQC standards and installed in a configuration specific for each well.

Casing and cementing

Casing design scenarios are modelled through specialist software to simulate the design loads for
collapse, burst, tensile failures, and tri-axial failures observed during the operational, stimulation and
production phases. Results of this analysis direct the selection of casing grade and weight. All casing is
tested by Santos and the contractor using specific Quality Assessment and Quality Control (QA / QC)
procedures prior to installation to ensure compliance with the Santos engineering and regulatory
specifications.

After each hole section is drilled, the steel casing is cemented in place. The correct composition, volume
and placement of cement is the construction aspect that is most important for well integrity. The cement
serves two purposes – it provides protection and structural support to the casing while also providing
zonal isolation between different formations, including aquifers (if present). The cement and required
additives are high quality materials produced specifically for oil and gas operations with the materials
selected designed to address the specific conditions of a particular well.

Santos and the cementing contractor must ensure the cementing material and equipment is adequate
to achieve the well design objectives and ensure effective isolation. Prior to pumping the cement, it must
be lab tested against the engineering design and actual downhole conditions such as temperature. The
cement is tested using specific QA / QC procedures and includes the following:

¶ slurry density

¶ thickening time

¶ fluid loss control

¶ free fluid

¶ compressive strength development

¶ fluid compatibility (cement, mix fluid, mud)

¶ sedimentation control

¶ expansion or shrinkage characteristics of the set cement

¶ static gel strength development

¶ mechanical properties.

Cased hole logs may be run on selected wells as required inside the cemented casing to validate the
quality and integrity of the cement sheath bond to the casing and to the formation. Typically, these logs
include:
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¶ Gamma ray - measures naturally occurring gamma radiation to characterise the rock or sediment in
a borehole

¶ casing collar locator - a magnetic device that detects the casing collars

¶ cement bond log - an acoustic device used to measure the properties of the cement sheath and the
quality of the cement bond between the casing and the formation.

The cement bond log is an acoustic device that can detect cemented or non-cemented casing. It works
by transmitting a sound or vibration signal into the casing, and then recording the amplitude of the arrival
signal. Casing that has no or poor quality cement surrounding it (i.e. free pipe) will have large amplitude
acoustic signal because the energy remains in the pipe and isn’t transmitted to the formation. Casing
that has a good cement sheath (fills the annular space between the casing and the formation and
effectively couples the two) will have a much smaller acoustic amplitude signal as the energy is absorbed
by the formation due to effective acoustically coupling. Santos uses experienced contractors to identify
the key features of the cement quality to ensure the integrity of the cement seal for each casing pipe
sheath. If cement is not of sufficient height or quality and deemed by the operator to be unsafe for
continued operations, hydraulic stimulation will not proceed until it can be effectively remediated.

Hydraulic fracture stimulation

The economic production of CSG from formations within PL 1059 will require hydraulic fracturing to
produce gas at commercial rates. This process has been used extensively in the petroleum industry
since 1947. Santos has successfully used this technique on wells in the Cooper Basin for over 50 years.
It is currently performing the process in many basins around Australia including for coal seam gas wells
within Santos’ approved GLNG and GFD projects in the Surat Basin.

Hydraulic fracture stimulation is not part of the drilling process but is a completion technique applied
after the well is drilled and is typically performed on newly installed production wells. The intent of
hydraulic stimulation is to place highly conductive channels into the target reservoir that increase the
permeability of the coal seam immediately adjacent to the well and improve flow of groundwater and
gas into the well bore. Production wells may be subject to multiple fracturing events over their operational
life.

The stimulation process involves injecting hydraulic fracturing fluids (water, sand / proppant and minor
chemical additives) at high pressure into a cased wellbore. It is usually conducted over a number of
intervals along the production zone of the well. The proppant keeps the fractures open once the pump
pressure is released which improves the productive potential of the well.

Hydraulic fracturing is a predominantly physical process in which hydraulic pressure is applied to a fluid
to increase the effective permeability of the formation rock. The process creates narrow pathways
(fractures) in the target formation to improve its ability to transmit gas back to and then out of the well.

After a pre-fracturing assessment and hydraulic fracturing design, onsite activities include site setup,
perforation of the well casing and cement into discrete targeted sections of the cased bore (to access
most viable gas bearing formation), injection of hydraulic fracturing fluid and flowback of the injected
fluid. These processes are described in the following sections.

Pre-fracturing assessment and design

Operators investigate the subsurface conditions, including hydrogeological and mechanical properties
of the target and surrounding geological units, to design the hydraulic fracturing program to strategically
identify and reduce the possible risks involved (IESC, 2014).
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To understand the geological formation and priorities for the hydraulic fracturing program, key aspects
of subsurface characterisation (Beckwith, 2010) include:

¶ describing all geological units

¶ assessing target formation permeability

¶ analysing subsurface distribution of stresses and faults

¶ assessing fluid loss characteristics.

The hydraulic fracturing program is designed after the subsurface characterisation is complete. Part of
this design is the prediction of fracture growth within the target zone. Specific hydraulic fracture
simulation software is used to predict the geometry of fractures (fracture length, conductivity and height),
while the orientation is determined from the in situ stress field (IESC, 2014). Typical inputs to numerical
models include volume and properties of the fluid and proppant, closure stress, pressures within pores,
permeability, mechanical properties and layer geometry.

A number of considerations influence the final design for each stimulation treatment, including:

¶ depth and thickness of the formation target

¶ lithology of formation target and bounding layers

¶ minimum and maximum horizontal stress across all layers (target and bounding)

¶ thickness of the seals above and below the target reservoir formation

¶ porosity and permeability of the formation

¶ pore fluid saturations (percentage of formation pore volume occupied by oil, gas or water)

¶ pore fluid properties (e.g. density, water salinity)

¶ well performance data, including flow rates, formation pressure and produced fluid properties

¶ formation boundaries (as identified from seismic data)

¶ bulk rock density, elastic properties and compressibility

¶ natural fracture networks

¶ stress field analysis to determine the maximum principle stress direction and the minimum principle
stress direction.

Site set up

The well lease provides a stable working platform suitable for safely undertaking hydraulic fracturing
operations. The lease area provides adequate space for the hydraulic fracturing vehicles and equipment,
generators, fuel and chemical storage, casing and pipe storage and associated portable buildings. The
well lease area generally incorporates the following standard features:

¶ a compacted and stable hard stand area

¶ an access road or track with clear entry and exit points for vehicles

¶ mobile wastewater treatment systems for the disposal of ablutions waste from well site offices and
accommodation

¶ water storage tanks or ponds for hydraulic fracturing make up water and flowback fluid

¶ proppant and chemical storage for drilling and/or hydraulic fracturing operations.
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Well perforation

Holes are created in the well casing pipe at locations, which align to the centre of the coal seams targeted
for gas production (these are referred to as ‘perforations’). A section of the casing pipe typically less
than one metre long is selected for perforation to allow the well to discretely access the coal seam. They
are generally aligned slightly below the midpoint of the coal seam being fractured to accommodate the
tendency for upward propagation of the fracture (in the direction of least stress).

The perforations, or holes, are created by blasting a jet of water or fine sand/water mix at high pressure
at the pipe wall or using small explosives. The perforations penetrate the steel casing and the cement
grout layer, and into the coal seam by up to half a metre.

Acid injection

If the coal seam cleats are found to be naturally filled with calcite mineral (calcium carbonate) then a
dilute acid mix is injected through the perforation holes into the coal seam to dissolve the calcite away
prior to hydraulic fracturing. This is found to be necessary in less than 10% of gas wells only. It is carried
out after completion of the well casing and directly prior to hydraulic fracturing operations, typically
completed by the fracturing spread.

The selected coal seam can be pressurised with a 15% solution of hydrochloric acid (with preservatives),
with typical volumes pumped of approximate 1 cubic metres (m3). Hydraulic fracturing can then be
carried out.

Hydraulic fracturing fluid

Hydraulic fracturing fluid generally consists of three parts: base fluid (the largest constituent by volume),
additives and proppant. Base fluid (water) and proppant (sand) make up around 99% of the hydraulic
fracturing fluid, with additives making up the remaining 1%. The purpose of the proppant is to keep the
fractures open once the pump pressure is released which improves the productive potential of the well.
Each chemical additive serves a specific, engineered purpose such as:

¶ Viscosity: gelling agents and crosslinkers are added to the water to provide viscosity to enable the
proppant material such as sand or ceramic beads to be transported down the well and into the
created fractures

¶ Breakers: added to reduce the viscosity of the fluid when flowing back the well, enhancing recovery
of fracturing fluid and additives to surface

¶ Friction reduction: to reduce the force required to pump the fluid, friction reducers are added, making
the fluid more ‘slippery’ and easier to pump at the high pressures and rates required to create the
fracture network

¶ Biocide: biocides or disinfectants are added to reduce the amount of naturally occurring microbes
or organisms present in the water which can impact fluid stability and also to ensure they will not
enter and contaminate the reservoir

¶ Scale and corrosion: scale and corrosion inhibitors are added to prevent deposition of mineral scales
and to prevent corrosion of the steel casing or tubing

¶ Surface tension: surfactants or surface tension modifiers are added to assist the back flow of fluids
from the formation.

The chemicals used in hydraulic fracturing (and drilling) are subject to a chemical risk assessment
process.
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Stimulation process

A number of steps are involved in the hydraulic stimulation process to pump the designed fracture
treatment. These include:

¶ Diagnostic Fracture Injection Test to validate and update the proposed stimulation design. This
involves injecting a small volume of water, shutting down the surface pumps and monitoring
pressure decline to evaluate near wellbore entry friction, fracture gradient, fluid leak off, and
minimum horizontal stress. This stage is typically only performed in the exploratory / appraisal
stages of development, or until localised fracture characteristics are defined.

¶ Drift run to check there are no obstructions in the wellbore

¶ In the case of Plug and Perforation stimulation conveyance method, perforation of stimulation stage
one (deepest stage) to gain access to the reservoir from the wellbore

¶ In the case of coiled tubing stimulation conveyance method, all stimulation stages are perforated
before the fracturing crew and equipment arrive at the wellsite

¶ Main stimulation treatment consisting of pad volume injection, slurry stage injection(s) with
increasing proppant concentrations, and flush stage to displace last slurry stage through the
perforations and into the fracture

¶ Mechanical isolation of the completed fracture stimulation stage

¶ Perforate the next stage to be hydraulically stimulated and repeat the processes above until the final
fracture stimulation stage is completed

¶ Remove all mechanical isolation devices by milling out the mechanical isolations

¶ Flowback well to clean up fracture stimulation fluids and monitor hydrocarbon production.

A CSG well typically takes 1 to 2 days to complete hydraulic stimulation operations. Hydraulic fracture
stimulation initial fluid flowback may occur for a period of 1 to 30 days, depending on the reservoir and
clean up profile before being connected into gathering network.

Injection and isolation of hydraulic fracturing fluid

Once the well has been perforated in the depth interval that is to be hydraulically fractured, fluid injection
is performed.

Hydraulic fracturing fluid is injected into the well at the surface through the wellhead. The perforation
zones are isolated by either a coiled tubing unit with packers, a bridge or frac plug set by a wireline
operator, or by a baffle and ball-drop system.

Following isolation of the perforated zone, injection of fluid commences. The hydraulic fracturing fluid is
forced into fractures and remains within the target reservoir. The bore design and construction,
comprising multiple physical barriers such as cement and steel casing, ensure that the hydraulic
fracturing fluid does not come into contact with overlying strata, including aquifers. The integrity of these
barriers is tested before hydraulic fracturing activities are undertaken.

The injection pressure, injection rates, slurry volumes, fluid viscosity, additive concentrations and
proppant concentration are monitored in real-time during each injection. Downhole pressure information
is also recorded and reviewed during the hydraulic fracture stimulation operation. Down-hole pressures
are calculated based on wellhead pressure, fluid density, casing diameter and the depth to the target
formation. When a coiled tubing unit is used as part of the operation pressure is monitored: inside the
casing above the top packer of the tool, inside the coiled tubing delivering the fluid and inside the
wellhead at surface.
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Once the entire hydraulic fracturing operation is complete for a well, a completions rig or coiled tubing
unit will generally mill out the bridge plugs or baffles that were installed for the hydraulic fracturing
operation, to clear them from the well.

Return of injected fluid and water (flowback)

Once the injection process is complete, the internal pressure of the rock formation typically causes fluid
to return or “flowback” to the surface through the gas well. Flowback fluid contains the dissociation or
broken down products of the injected chemicals plus naturally occurring geogenic compounds.

The volume of the injected fluids which is recovered as flowback is variable depending on the formation,
treatment execution, and fluid type used. Immediately after stimulation, typically 0% to 20% of the
stimulation volume is recovered within a few days of the completion of the fracturing operation. The well
then continues to flowback once connected into the gathering network, where often >100% of the
stimulation volume is recovered.

The flowback water is typically temporarily stored tanks before treatment for reuse or disposal.

Flowback fluid management

The recovered fluid, or flowback, may be treated and stored for reuse in the next hydraulic fracturing
event. Flowback fluid unable to be reused would be disposed of at a licensed facility or transferred to
one of Santos’ engineered wastewater treatment facilities for treatment and management under existing
approvals for those facilities.

Wells

Once completed and connected to gas and water gathering infrastructure, wells would operate
continuously on a 24 hour basis. Operating wells would be monitored and controlled remotely. The wells
would also have automated shutdown systems in the event of non-routine operating conditions. As per
the requirements outlined in the P&G Act, the volume of produced water will be monitored and recorded
and provided to the DoR in accordance with statutory obligations.

Ongoing activities at well sites during operations would include routine inspections and maintenance of
wellhead infrastructure. Maintenance activities would include repair or replacement of downhole pumps
and pump components, clearing of blockages from within the wells that may be limiting production
capacity, and other actions as necessary to improve production efficiency.

Well maintenance activities usually require the use of a workover rig (which is smaller than a drilling rig)
and are contained within the fenced lease area for the well.

Completions and connections

At the end of the clean-up phase, a workover rig would be required to install the production tubing and
associated completion equipment such as packers, nipple profiles, tubing hanger, and the production
tree, in preparation for connecting the well for inline production flow.

Production from each well is controlled with a metering skid which includes features such as
overpressure protection, flow rate control, well safety shut-in, pressure and temperature monitoring.

After the drilling, stimulation, completion and connection activities are complete, the well lease is
transitioned towards the operational phase which involves:

¶ backfilling the well conduits

¶ removal of drilling and completions equipment and waste
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¶ pumping out additional water from the turkey’s nest (if installed) and removing the liner or removal
of the temporary storage tank.

4.3 Production operations

Wells

Once completed and connected to gas and water gathering infrastructure, wells would operate
continuously on a 24 hour basis. Operating wells would be monitored and controlled remotely. The wells
would also have automated shutdown systems in the event of non-routine operating conditions.

Ongoing activities at well sites during operations would include routine inspections and maintenance of
wellhead infrastructure. Maintenance activities would include repair or replacement of downhole pumps
and pump components, clearing of blockages from within the wells that may be limiting production
capacity, and other actions as necessary to improve production efficiency.

Well maintenance activities usually require the use of a workover rig (which is smaller than a drilling rig)
and are contained within the fenced lease area for the well.

Gathering lines and transmission pipelines

Gas and water gathering lines and pipelines would be monitored, inspected and maintained during
operation. This would include:

¶ inspection of low point drains and high point vents as part of routine field maintenance activities

¶ pigging of high-pressure pipelines to remove build-up from within pipelines

¶ vegetation slashing within gathering line/pipeline operational rights-of-way.

Gas and produced water management

Gas and water extracted from the wells would be separated at the well head and then collected in
dedicated gas and water gathering lines. Some produced water may be beneficially re-used on PL 1059
for dust suppression or in drilling and construction activities in accordance with any quality criteria and
management conditions of the Environmental Authority (EA).

Produced water may be stored temporarily on PL 1059 in tanks prior to this beneficial re-use. These
tanks would be designed in accordance with relevant Australian Standards and fitted with level sensors
(to provide an early warning system against overtopping) and leak detection.

Gas and water pipelines would be designed and constructed in accordance with the APGA Code of
Practice Upstream PE Gathering Networks – CSG Industry (APGA 2019).

The majority of produced water would be transferred via pipeline to the existing approved water
management facilities on adjacent tenures where it would be treated (where necessary) and beneficially
re-used in accordance with EA conditions and/or the EOW Code for Associated Water (including coal
seam gas water) (ENEW07547018) and/or the EOW Code for Irrigation (including coal seam gas water)
(ENE07546918). Gas would be transferred via pipeline to the existing Arcadia Compression Station or
other approved compressor locations on adjoining tenures.

Waste management

As discussed above, produced water from the project area would be transferred via pipeline to existing
approved water management facilities on adjoining tenures where it would be treated (where necessary)
and beneficially re-used in accordance with EA conditions and/or the EOW Code for Associated Water
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(including coal seam gas water) (ENEW07547018) and/or the EOW Code for Irrigation (including coal
seam gas water) (ENE07546918). A small volume of produced water may be stored on-site in tanks to
be beneficially reused in construction and maintenance activities.

Drilling fluids would be contained on the well lease in tanks during drilling and then either re-used (or
recycled and reused) at another well site, or disposed of offsite at a licenced waste facility.

Residual drilling material would be stored in tanks during drilling and then, if agreed with the landholder,
may be disposed of on-site in accordance with the EA conditions, where:

¶ the materials meet approved quality criteria and the mix-bury-cover method is used; or

¶ the materials are certified by a suitably qualified third party as being of acceptable quality for disposal
to land by a proposed method and that environmental harm will not result from the proposed disposal

The potential risk to MNES receptors from application of residual drilling materials to land is low because:

¶ the physical and chemical properties of the residual drilling material is largely benign (Chemical Risk
Assessment, Santos Towrie Development, Petroleum Lease (PL) 1059, EHS Support 2020)

¶ well leases and other potential application areas will be remote from surface water receptors, and
surface watercourses are ephemeral

¶ there is large vertical separation of groundwater receptors from surface activities

¶ EA conditions adequately regulate land application techniques and a methodology to avoid
environmental harm has been developed by a suitable qualified third-party

Although no environmental receptors are predicted to be at risk of being impacted from application of
residual drilling materials, monitoring will occur to demonstrate that environmental outcomes have been
achieved. This will include:

¶ baseline soils assessment of each representative soil type within the project area for which land
application of residual drilling material is proposed

¶ sampling and characterisation of the residual drilling material

¶ visual verification monitoring of soil stability,  plant health and soil chemistry , nominally 12 months
post application, but only after a wet season occurs

¶ sampling and characterisation of soil samples at 1 in 10 areas where residual drilling material has
been applied to land approximately 12 months post application and after one wet season

Alternatively, residual drilling material may be transferred by road to existing approved water
management facilities on adjoining tenures or to another licensed waste facility for management.

Early warning, trigger thresholds and limits for managing the risk of adverse impacts to surface water
and groundwater resources from the beneficial reuse of produced water on PL1059 or from land
application of residual drilling materials is provided in Section 7.3.

4.4 Decommissioning and rehabilitation

Rehabilitation would be carried out consistently with the Rehabilitation Plan (Attachment H of Preliminary
Documentation).

Wells

When a well comes to the end of its productive life or if the well is drilled and deemed uneconomic to
move to the ‘complete’ phase, a decision is made to decommission the well. The primary objective of
well decommissioning is to isolate hydrocarbon and water bearing formations and eliminate migration
pathways (between the reservoir, other formation / aquifers and surface). Wells earmarked for
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decommissioning are subject to individual evaluation to determine the most appropriate
decommissioning program.

Perforated hydrocarbon zones are isolated with cement plugs and / or bridge plugs and cement bond
logs (CBL) used and assessed to ensure that the cement behind the production casing is adequate to
avoid migration pathways. If isolation is not evident behind the production casing following CBL integrity
checking, the casing will be perforated and squeezed (with cement) to effect isolation. An additional
cement plug is placed in the surface casing prior to cutting off the well head below ground level.

Consideration of the following is taken into account when plugging and decommissioning the well:

¶ isolate all formations that have hydrocarbon shows

¶ isolate formations with different pressure regimes

¶ set plugs across intermediate casing shoe (if present) to minimise the potential for cross flow
between aquifer systems and hydrocarbon bearing intervals

¶ set plugs across surface casing shoe

¶ at the surface set a plug in the well prior to cutting off the surface casing bowl

Final rehabilitation of the well and lease area would include removing the well head, surface
infrastructure and fencing; capping the well; filling in pits; respreading topsoil (after preparation) and
revegetating the site to match its pre-disturbance vegetation type. Infrastructure that is useful to the
landowner (for example pits or hardstand areas) may be handed over to the landowner in accordance
with EA conditions.

Gathering lines and transmission pipes

At the cessation of production, gas and water gathering lines and pipelines would be isolated from the
wellhead and connection points. Once isolated, gathering lines would be drained, vented and capped in
accordance with the Australian Pipeline Industry (APIA) Code of Environmental Practice for Onshore
Pipelines (2013) or applicable code in place at the time of decommissioning. Subsurface components
of the gathering network would remain in-situ and the right-of-way would be rehabilitated.

Access tracks

Access tracks would be rehabilitated, or handed over to the landowner in accordance with EA conditions,
when no longer required. If rehabilitation is required, tracks would be ripped and levelled to re-instate
natural contours (including watercourses) and revegetated to match the surrounding land-use.

4.5 Water management and monitoring (ground and surface)

Water Supply

Preference would be given to the use of non-potable water supplies for washdown, dust suppression
and construction activities where economically and practically feasible.

Santos would only extract water from constructed wetlands and other farm dams for construction
purposes with the permission from the landholder when water supplies are abundant. No specific
monitoring of water quality within the constructed wetland is proposed given Santos’ minimal use.

Water Management

Water management will be undertaken in accordance with this EMP which has been developed to meet
the requirements of the CSG Water Management Policy (DEHP 2012).
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Tanks used to temporarily hold produced water on site will be designed and constructed in accordance
with relevant Australian Standards.

Produced Water Monitoring

Produced water quality will be monitored in accordance with the EMP, Stimulation Impact Monitoring
Program and as required under condition H14 of the EA (EA-P-100130995), in accordance with the
EOW Code for Irrigation (including coal seam gas water) (ENE07546918).

Groundwater Monitoring

The groundwater monitoring requirements for petroleum tenure holders within the Surat CMA are
provided as part of the UWIR Water Monitoring Strategy (WMS) which establishes baseline trends,
identifies any changes within or near petroleum development areas or locations of interest and informs
future improvement of groundwater modelling.

Santos under the Water Act 2000 developed and implemented a WMS as stipulated in the UWIR for the
Surat CMA. This comprises of groundwater monitoring at over 150 monitoring locations throughout the
Surat CMA. Revisions of the UWIR may amend the WMS according to the improved understanding and
certainty of groundwater risks. During baseline assessments, conducted in 2018, all identified landholder
bores were classified as not in use. Therefore, no landholder bores trigger on-going monitoring.

Surface Water Monitoring

Turbidity monitoring will be carried out during the construction and maintenance of linear infrastructure
crossings of watercourses to ensure water release limits specified in condition B7 of the EA (EA-P-
100130995) are complied with.

4.6 Bore Management

The Water Act 2000 outlines requirements for make good obligations of a resource tenure holder for a
bore located in immediately affected areas. Tenure holders must carry out a bore assessment and enter
into a make good agreement with the bore owner if the bores are located within an immediately affected
area. The UWIR assigns bores to tenure holders located within immediately affected areas.

Santos will comply with make good agreements required in future updates of the UWIR and undertake
bore assessments as required as a result of make good obligations. Any required bore assessments will
be undertaken in accordance with the Queensland government’s DES ‘Bore Assessment Guideline’
(ESR/2016/2005). However, as no bores have been assessed to be impacted by the Towrie
development, make good agreements for this development are not anticipated.
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5.0 Implementation of EMP
This EMP will be implemented by Santos from the commencement of site mobilisations until completion
of the development works.

5.1 General Environmental Duty

All persons have a responsibility for their own environmental performance and compliance with the
“General Environmental Duty” as described in section 319 and 320, chapter 7 of the EP Act:

All staff, contractors, and subcontractors, are required to:

¶ Comply with all requirements of environmental legislation

¶ Comply with specific requirements of the EA and associated approvals/licenses

¶ Undertake all activities in accordance with the agreed management plans, procedures, work
method statements and safe work method statements

¶ Ensure that they are aware of the contact person regarding environmental matters

¶ Report any activity that has resulted in, or has the potential to result in an environmental incident
or non-compliance

¶ Participate in investigations and undertaking corrective actions (where required) to reduce or
remediate environmental harm or to prevent the re-occurrence of an incident

¶ Ensure that they attend any environmental training provided.

5.2 Roles and responsibilities

Santos will be responsible for the implementation of environmental management procedures and
mitigation measures contained in the EA, any EPBC decision or approval and this EMP. All employees
and contractors will meet the requirements of these documents.

Responsibility for a particular piece of infrastructure, such as a well lease, will depend on the phase of
development and activities being carried out on the infrastructure at the time.

Santos Management System operating standards  and related procedures require all role levels at
Santos to have an applicable role description which defines responsibilities and accountabilities
including those relating to environmental and safety compliance.

Please see below the roles and responsibilities of personnel.

Project Director

The Project Director is responsible for:

¶ Ensuring the Santos Management System operating standards and EMP are established and
implemented effectively throughout the life of the development to achieve legislative compliance and
acceptable standards for safety, health and environment performance.

¶ Providing appropriate training to foster awareness of risks, ensure implementation of relevant
controls and maintain acceptable standards of health, safety and environmental performance.

¶  Encouraging all personnel to maintain acceptable standards of health, safety and environmental
work practices and foster awareness of health, safety and environmental matters.
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¶ Encouraging all incidents, events and other concerns to be reported and ensuring appropriate
feedback on proposed corrective actions.

Construction Manager

The Construction Manager will be responsible for:

¶ Preparation, review and approval of environmental documentation (including management plans,
procedures and work instructions) prior to commencement of work

¶ Incorporation of key environmental aspects and associated impacts in the Environmental Control
Plans (ECPs) to maintain safety, quality and environmental standards to the highest level across the
works

¶ Overall planning, coordination and control of the development from inception to completion

¶ Maintaining safety, quality and environmental standards to the highest level across the works

¶ Environmentally acceptable work methods and practices and proper operation and maintenance of
plant and equipment to maintain safety, quality and environmental standards to the highest level
across the works

¶ Leading and managing all aspects of each site on a daily basis to ensure all personnel implement
and adhere to the requirements of this EMP

¶ Promoting environmental awareness of all personnel on site

¶ Ensuring construction activities are undertaken in accordance with the requirements of the EMP
including timely planning and effective communication

¶ Ensuring potential hazards are identified, risk-assessed and control measures are planned and
implemented in consultation with all relevant personnel

¶ Participating in environmental incident and non-conformance report investigations and ensuring that
any proposed corrective and preventative action effectively implemented.

Environment Adviser

The Environmental Advisor is responsible for:

¶ Ensuring that all relevant environmental approvals and permits are in place for the scope of work,
prior to commencing construction activities

¶ Assurance for implementation and effectiveness of environmental controls and reporting required to
achieve legislative compliance

¶ Reviewing performance against environmental objectives and performance indicators

¶ Reviewing implementation of Environmental Control Plans (ECPs) to effectively minimise the
potential impact to the environment as a result of construction activities

¶ Undertaking periodic assurance inspections to review suitable control measures were implemented
in line with commitments in this EMP, and provide feedback to improve ongoing implementation.

¶ Ensuring all environmental monitoring activities and processes occur as required

¶ Periodically reviewing environmental control measures to assess their ongoing applicability and
effectiveness
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¶ Ensuring that all relevant environmental approvals and permits are obtained for the scope of work,
prior to commencing construction activities

¶ Ensuring all staff and contractors engaged to work on site are appropriately inducted and trained in
the environmental issues and controls relevant to the development:

Á Being the principal source of functional environmental expertise available to Santos personnel

Á Ensuring all environmental reporting requirements are met during for duration of the development

Á Reporting significant environmental incidents internally and externally (as required by regulator)

Á Participating in environmental incident and non-conformance report investigations and ensure
that any proposed corrective and preventative action effectively implemented.

Contractors and Subcontractors

All Contractors, and subcontractors, are required to:

¶ Comply with legislative requirements, conditions of approval, including EPBC Act conditions, EA and
other permits

¶ Undertake all activities in accordance with the agreed management plans, procedures, work method
statements and safe work method statements

¶ Report any activity that has resulted in, or has the potential to result in an environmental incident or
non-compliance

¶ Participate in investigations and undertaking corrective actions (where required) to reduce or
remediate environmental harm or to prevent the re-occurrence of an incident

¶ Attend any environmental training provided.

5.3 Inductions and training

The Santos Management System operating standards defines expectations for ensuring employees,
contractors and visitors have the necessary knowledge and skills to conduct their activities safely, in an
environmentally responsible manner and without damaging plant and equipment. All personnel working
or visiting a Santos site or premise must complete the appropriate EHS inductions. Training and
induction records are maintained for staff and contractors.

The following levels of induction are required:

Santos personnel and contractors working on
Eastern Queensland assets

¶ Level 2 Onshore Induction
¶ Level 2 Environment, Health and Safety

induction for Eastern Queensland
Santos personnel and contractors working in
Eastern Queensland operational sites

¶ Level 3 site specific induction for staff and
contractors attending the field

¶ Land access induction
If working or driving in the field ¶ Heat stress training

¶ Safe Driver Training

Level Two inductions are maintained by a delegate of the sites/premises and provide information on the
location’s significant EHS hazards and controls implemented to minimise risk as well as the location’s
generic emergency response protocols. The Level Two induction is available on-line.

Level Three inductions are maintained by a delegate of the location/activity and provide information on
significant EHS hazards and controls implemented to minimise risk as well as site specific emergency
response protocols. The Level Three Induction is specific to the field location.
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Environmental awareness training

Santos and contractors must ensure that employees and subcontractors undergo environmental
awareness training through a site induction prior to the commencement of construction activities. The
environmental awareness training will cover significant environmental aspects, actual or potential
impacts associated with the construction activities (e.g. flora & fauna management, erosion and
sediment control, waste management and hydrocarbon and chemical management) and environmental
management processes, controls and onsite responsibilities.

Pre-start meetings

Pre-start meetings with site personnel will be convened throughout construction activities. The meetings
will detail work planned for the day and cover weather forecast, site conditions, recent environmental
issues/incidents and future environmental requirements to be planned/scheduled and responsibility
assigned.

Toolbox talks

As a minimum toolbox talks will be conducted on a monthly basis, to discuss construction relevant
environment matters and will be attended by staff, contractor personnel and sub-contractors. Additional
site toolbox talks may also occur in the field with specific crews and may cover topics outlined for specific
tasks, or as identified by the Construction workers themselves. Environmental toolbox topics may
include, but are not limited to, Santos’s legislative commitments, contractual requirements, emergency
spill response an incident management, soil management and erosion and sediment control, flora and
fauna, water, dust, fuel and chemical management. All records of such toolbox talks and attendees
register must be kept on file for auditing purposes.

5.4 Incidents and emergencies

Santos has developed the operating standards and procedures relating to incident and crisis
management. These documents require a risk-based emergency and crisis management framework be
in place which includes:

¶ a tiered response and management structure with defined criteria and authority levels for enacting
each level of response

¶ emergency preparedness and response plans based on credible scenarios and risks where
required by legislation

¶ sufficient equipment, facilities and trained personnel available to enact plans

¶ scheduled emergency and crisis preparedness activities

¶ review of findings from exercises and actual events to identify learnings and opportunities for
improvement.

All incidents including environmental incidents, non-conformance events and complaints are recorded
electronically and managed through the Santos Incident Management System (IMS) in EHS Toolbox.

EHS incidents and near misses are investigated in order to identify the causal factors and associated
underlying systemic weaknesses (root causes). The process to determine the correct level of incident
investigation is outlined in the relevant SMS Operating Standard.

The DES Pollution Hotline will be notified by the relevant environmental adviser within 48 hours of
becoming aware of various prescribed incidents including, but not limited to:

¶ unauthorised significant disturbance to land
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¶ unauthorised release of contaminants above thresholds described in the EA

¶ potential or actual loss of well integrity.

Depending on the risk, and in addition to the contractors investigation (if involved), environmental
incidents may be investigated by Santos in accordance with Santos’ incident investigation process.

Upon completion of the investigation, the findings and recommendations will be distributed to relevant
personnel force via daily prestart meetings. Where lessons are learnt from the investigation or current
procedures are identified as being ineffective or inadequate, the EMP or other pertinent documentation
will be revised to include the improved procedures or requirements.

Contractor incidents

In the event a contractor performing works on behalf of Santos is involved in an environmental hazard,
near miss or incident, the Santos Construction Manager must be notified. Where an environmental
incident occurs, verbal notification to the Santos Construction Manager must be given as soon as
possible. An incident response report is to be completed by the contractor detailing the incident itself
and all identified corrective and preventative actions. Where incidents are classified as moderate or
higher a more detailed investigation is to be completed with a final report provided to Santos. All reporting
must be completed in accordance with the requirements and timeframes outlined in the relevant
operating standard.

5.5 Complaints management

Santos records and manages responses to complaints within a Stakeholder Relationship Management
System (SRMS). All complaints received are recorded in the SRMS and assigned a Complaints Handling
Officer to manage the complaint. The Complaints Handling Officer is responsible for ensuring the
complaint is adequately investigated, gathering facts and information to inform a recommended course
of action and communicating with the complainant. All complainants are responded to verbally and then
in writing with an appropriate plan to address the complaint including remedial action if necessary. Once
the complaint has been resolved Santos checks whether the complainant is satisfied. It is only then that
the complaint is closed out.

All complaints received by any contractor performing works on behalf of Santos must be referred to the
Santos Construction Supervisor and Environmental Advisor as soon as practicable.

5.6 Monitoring, inspections, audits and corrective actions

The Santos Assurance Operating Standard outlines the requirements to provide assurance that EHS
systems and processes are effectively implemented, fit for purpose and are meeting relevant statutory
requirements. The key components of the Standard are identified in Figure 4.
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Figure 4: Monitoring, inspection and audits

Monitoring will be carried out in accordance with the conditions of EA P-EA-1001309995 for PL 1059
and with the conditions of the EPBC approval (once granted).

Environmental inspections

Inspections will be documented on a checklist that will record whether the performance requirement for
each item was achieved and corrective actions required to achieve the performance requirement. Where
the non-conformance does not present a significant risk of environmental harm, and can be corrected
promptly, the corrective action will be closed out on the checklist. Where the risk of environmental harm
is more significant and/or the corrective action cannot be undertaken promptly, the action will be
recorded in the corrective action register.

The corrective action process consists of the following steps:

¶ Identification of a problem (failure or deficiency)

¶ Root cause analysis to identify causes and determine solutions

¶ Decision as to the appropriate action

¶ Application and documentation of corrective or preventative action

¶ Follow-up and evaluation.

Corrective actions in relation to environmental management may arise from:

¶ Recommendations and outcomes of incident investigation reports, including investigations into
incidents, near misses and non-compliances

¶ Reviews of monitoring results indicating that performance requirements are not being met and/or
that trends indicate that environmental degradation may be occurring

¶ Checks and inspections (note that minor corrective actions identified through checks and
inspections will generally be resolved on the spot)

¶ Identification of hazards or improvement opportunities



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 36

¶ Audit recommendations

¶ Complaints.

Internal (Santos) assurance inspections

Site inspections will be conducted regularly by Santos during active works. Inspections will be carried
out to assess activities against compliance requirements set out in this EMP and other environment
approvals.

Additional environmental inspections will be carried out to monitor work practices and conformance to
the EMP requirements and any relevant overarching legislative criteria. Non-conformances identified
will be issued to the contractor through the relevant contractual communication mechanism for action
e.g. Site Instruction.

Contractor and subcontractor inspections

Environmental monitoring and inspections must be undertaken by contractor personnel to ensure
compliance against applicable legislation and EMP requirements. All inspection and monitoring data is
to be made readily accessible and available to Santos.

Inspections must be conducted, documented and results provided to relevant Santos personnel. Areas
identified as requiring corrective and preventive action must be raised within the Contractor’s
management system and relevant contractor personnel issued corrective actions for close out. This
process must  be managed by the Contractor.

Inspections must be carried out by the Contractor regularly throughout the construction period to
adequately address inherent environmental risks present throughout construction.

Plant and equipment inspections

Prior to mobilising plant to site, a pre-mobilisation plant checklist, including environmental checks is to
be completed by the contractor. Prior to arrival at the site, a declaration regarding the weed status of all
plant and mechanical equipment is to be made, by completing a Weed Hygiene Declaration Form. All
plant, including tracked or wheeled mechanical equipment is to be inspected on arrival at the site and
before commencing construction work.

Additionally, plant operators must conduct their own daily inspections and routine maintenance checks

throughout construction.

5.7 Reporting and record keeping

This EMP and all associated, documents and registers will be controlled documents subject to unique
document identifiers and version control. Corrective actions will be tracked on a register / database to
ensure that updates on the status of corrective actions are available to managers and supervisors.

Other documentation and records to be retained will include:

¶ Incident investigation reports

¶ Completed site checklists

¶ Records of training and induction

¶ Audit reports

¶ All monitoring records.
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Reporting will be carried out in accordance with the conditions of EA P-EA-1001309995 for PL 1059 and
with the conditions of the EPBC approval (once granted).

6.0 EMP Review and Update
This EMP will be reviewed annually and updated as required by Santos. Updates will reflect changes to
processes and procedures, new and/or amended approvals, updates to legislation, guidelines and
standards, and/or changes to Santos requirements.

Reviews may also be more regularly scheduled or occur in response to matters that affect environmental
management (such as incidents, emergencies, changes in site conditions etc).
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7.0 Environmental management 

7.1 Environmental objectives and performance outcomes

Table 3 identifies environmental objectives and performance indicators for each environmental aspect
within the Towrie development.

Planning, Objectives and Targets aim to be:

¶ Quantified and measurable

¶ Realistic and achievable

¶ Focused on continual improvement

¶ Consistent with, and related to, Santos’s Environment Policy and management standards.

¶ Periodically reviewed and, if required, revised

¶ Performance indicators will be reviewed as part of the EMP review.
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Table 3: Environmental objectives and performance indicators

Aspect Objectives Performance indicators

Water resources ¶ Avoid or minimise impacts to groundwater and surface water
values

¶ Avoid or minimise impacts to the physical integrity, fluvial
processes and morphology of watercourses and wetlands

¶ For ephemeral watercourses, undertake works as a priority during
periods with no flow

¶ For perennial watercourses, a site specific watercourse crossing
plan will be developed

¶ Ground disturbance minimised as far as practicable

¶ Erosion and sediment control devices maintained and fit for
purpose as required

¶ No water contamination by wastes, hydrocarbons or other
chemicals used during construction works that results in serious or
material environmental harm

¶ No unnecessary use of water for construction activities

¶ Implementation/compliance with (as applicable):
Á Environmental Protocol for Constraints Planning and Field

Development (the Constraints Protocol)

Á Towrie Water Resources Assessment (WRA)
Á Code of Practice for the construction and

abandonment of petroleum wells and
associated bores in Queensland
(Petroleum and Gas Inspectorate 2019)
(the Code)

Á Environmental Authority (EA) P-EA-1001309995
Á Chemical Risk Assessment Framework (CRAF)

Á EOW Code ENEW07547018

¶ No production wells installed within 90m of a landholder bore.

¶ Erosion and sediment controls are implemented
¶ No release of produced water to surface waters
¶ Turbidity monitoring undertaken when triggered in

accordance with EA conditions
¶ Works involving significant disturbance near

watercourses and wetlands are in accordance with EA
conditions

¶ Impacts to existing groundwater bores are managed
in accordance with ‘make good’ provisions in the
Water Act 2000

¶ Groundwater monitoring required under the Water Act
2000 show that groundwater quality is not affected
and pressure is appropriately monitored

¶ Compliance with (as applicable):
Á Environmental Protocol for Constraints

Planning and Field Development (the
Constraints Protocol)

Á Towrie Water Resources Assessment (WRA)
Á Code of Practice for the construction and

abandonment of petroleum wells and
associated bores in Queensland
(Petroleum and Gas Inspectorate 2019)
(the Code)

Á EA P-EA-1001309995
Á CRAF

Á EOW Code ENEW07547018

¶ No production wells installed within 90 m of a
landholder bore.

Soil and land
resources

¶ Avoid or minimise adverse impacts to the quality and stability of
soils

¶ Erosion and sediment controls are implemented
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Aspect Objectives Performance indicators

¶ Rehabilitate authorised disturbances to a safe, stable and non-
polluting landform suitable for its intended ongoing use

¶ Avoid or minimise adverse impacts to the quality and stability of
soils

¶ Ground disturbance minimised as far as practicable
¶ No soil contamination by wastes, hydrocarbons or other chemicals

used during the works that causes or threatens serious or material
environmental harm

¶ Implementation/compliance with:
Á Constraints Protocol
Á WRA
Á The Code
Á This EMP

¶ Release of contaminants to land (including sewage
effluent and residual drilling materials) is in
accordance with EA conditions

¶ Fuels and chemicals are stored in accordance with
the relevant Australian standard

¶ The release of produced water to land is in
accordance with EA conditions and/or the applicable
EOW Code

¶ Disturbances are rehabilitated to form a safe, stable
and non-polluting landform suitable for its intended
ongoing use

¶ Compliance with:
Á Constraints Protocol
Á WRA
Á The Code
Á This EMP

Flora and fauna ¶ Avoid or minimise impacts on terrestrial and aquatic ecosystems
and associated flora, fauna and habitat of state and national
significance

¶ Avoid or minimise habitat loss and fauna mortality
¶ Implementation of:

Á Constraints Protocol, including the authorised disturbance
limits

Á Significant Species Management Plan (SSMP)

¶ Compliance with:
Á Constraints Protocol, including the authorised

disturbance limits
Á  SSMP

Weeds and pests ¶ To prevent the introduction and spread of invasive weeds and pest
animals to the site

¶ All reasonable and practicable measures will be taken to prevent
the introduction and spread of invasive weeds and pest animals at
the site

¶ No introduction to the site of invasive weeds or
animals that are classified as Prohibited or Restricted
Matter by the Biosecurity Act 2014 as a result of
construction activities

Rehabilitation ¶ To rehabilitate land significantly disturbed by development
activities to a condition that is stable, non-polluting and safe to
humans and wildlife

¶ To rehabilitate significant disturbances within remnant vegetation
areas to a condition that allows return of pre-disturbance
biodiversity values

¶ Significantly disturbed areas that are no longer
required for on-going development activities and are
not intended to be used by a landholder or
overlapping tenure holder are rehabilitated in
accordance with EA conditions

¶ Significantly disturbed areas caused by development
activities that are intended to be used by a landholder
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Aspect Objectives Performance indicators

¶ To rehabilitate significant disturbances within non-remnant areas
to match the surrounding agricultural land-use (or other use as
determined by the landholder)

¶ Progressive rehabilitation of significant disturbances in accordance
with the EA

¶ Final rehabilitation to be in accordance with Rehabilitation Plan
(Attachment H of Preliminary Documentation)

or overlapping tenure holder are safe, stable and non-
polluting and compatible with intended post-closure
use

¶ Rehabilitated areas meet the relevant completion
criteria identified in EA conditions which will generally
be consistent with criteria identified in the
Rehabilitation Plan (Attachment H of Preliminary
Documentation)

Noise ¶ Protect noise environmental values within the Towrie development
¶ Compliance with:

Á Noise nuisance limits stipulated by the EA.
Á Santos GLNG Social Impact Management Plan (May

2012) and the relevant upstream community
engagement annual work stream

¶ Noise emission levels at sensitive receptors do not
exceed those specified in the EA unless an alternative
arrangement is in place

¶ Noise complaints are investigated, monitored and
resolved in accordance with the environmental
nuisance monitoring requirements of the EA

Air ¶ Protect air environmental values within the Towrie development
¶ Compliance with:

Á Air quality objectives (measured at a sensitive receptor)
prescribed by Schedule 1 of the Environmental Protection
(Air) Policy 2019.

Á Santos GLNG Social Impact Management Plan (May
2012) and the relevant upstream community
engagement annual work stream

¶ Relevant air quality guidelines are not exceeded at
sensitive receptors

¶ Dust emissions are adequately suppressed
¶ Air quality complaints are investigated, monitored and

resolved in accordance with the environmental
nuisance monitoring requirements of the EA

Hazardous
Substances

¶ To minimise the risk of environmental contamination or harm by
correctly storing, handling, using and disposing of hazardous
substances

¶ Release of contaminants to land (including sewage effluent and
residual drilling materials) is in accordance with EA conditions

¶ Hazardous substance containers correctly labelled
¶ Current SDS for all hazardous substances on site
¶ Up to date register of all hazardous substances on

site
¶ Hazardous substances stored, handled, used and

disposed of appropriately
¶ Spill kits available and maintained

Liquid and solid
waste

¶ Minimise generation of waste and avoid or minimise impacts
associated with waste generation

¶ Apply the waste management hierarchy and principles based on
waste avoidance, reduction, reuse, recycling, treatment and
disposal

¶ Implementation/compliance with:
Á CRA

¶ Produced water used to facilitate construction
activities on PL1059 is in accordance with EA
conditions or the EOW Code

¶ Produced water that cannot be beneficially reused in
PL1059 is transferred to existing waste management
facilities on adjoining tenures for management and
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Á EOW Code
Á Relevant EA
Á Waste transport and tracking

requirements under the EP Act

beneficial reuse in accordance with the  relevant EA
conditions or EOW codes.

¶ General and regulated waste is separated and
managed in accordance with the requirements of the
Environmental Protection Act 1994 (EP Act)

¶ Land application of residual drilling material is in
accordance with EA conditions and certified
methodology.

¶ Regulated waste is transported by a person who
holds the appropriate authority under the EP Act

¶ Waste tracking certificates and/or log books are
maintained as required under the EP Act

¶ Odour or other complaints relating to waste
management are investigated, monitored and
resolved in accordance with the environmental
nuisance monitoring requirements of the EA

Plant and
equipment

¶ To ensure plant and equipment are operated and maintained
appropriately to ensure minimal environmental impact as a result
of construction activities

¶ Daily pre-start checks completed for all plant and
equipment

¶ Weed hygiene certificates available for all applicable
plant and equipment

¶ Plant and equipment maintained in accordance with
the manufacturer’s recommendations

Stimulation
activities

¶ Avoid or minimise impacts to groundwater, surface water and
aquatic ecology environmental values

¶ Manage stimulation activities to minimise the risk of adverse
environmental impacts

¶ Implementation of a stimulation impact
monitoring program, in accordance with EA
conditions

¶ Stimulation activities do not negatively affect water
quality, other than that within the stimulation impact
zone of the target gas producing formation

¶ A stimulation impact monitoring program is
implemented in accordance with the EA conditions

¶ Stimulation fluids are removed from site once
stimulation activities are complete

¶ Stimulation activities do not cause a connection of the
target gas producing formation and another aquifer

¶ A stimulation risk assessment is carried out for wells
prior to stimulation l in accordance with the EA
conditions

Community and
social

¶ Avoid or minimise adverse impacts on community and social
values

¶ Minimal community complaints are made and those
received are effectively resolved
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¶ Emergencies and other incidents are infrequent and
managed effectively to ensure limited impact on the
community

Cultural heritage ¶ Avoid impacts to known places of cultural heritage value
¶ Avoid or minimise impacts to unknown places of unknown heritage

value
¶ Preserve the Wallaroo Designated Landscape Area (DLA)

declared an Aboriginal site under the Relics Act 1967
¶ No unauthorised harm to areas or items of cultural heritage value

at the site. This includes both indigenous and non-indigenous
cultural heritage values.

¶ Development/Implementation/compliance with approved Cultural
Heritage Management Plan (CHMP)

¶ Correct procedures are followed in event an item of
cultural heritage significance is found

¶ Compliance with CHMP prepared in accordance with
the Aboriginal Cultural Heritage Act 2003 is
implemented

¶ There are no significant adverse impacts on the
Wallaroo DLA

Traffic ¶ Minimise impacts on the road network and infrastructure
¶ Ensure safe operation of vehicles and machinery by Santos and

maintain road user safety for all

¶ Santos safe driving programs are implemented
(including training and use of In Vehicle Monitoring
Systems (IVMS))

¶ Treatments or upgrades of public roads are in
accordance with relevant guidelines such as
Austroads Guide to Road Design Part 4 and 4A and in
consultation with local government.

Environmental
emergency
preparedness and
response

¶ To minimise the potential for environmental emergencies and be
able to respond effectively in the event of an environmental
emergency

¶ Spill kits available and maintained
¶ Regular monitoring of weather and fire conditions
¶ Fire controls in place for hot works.
¶ No burning of wastes on site
¶ Site tidy and maintained at all times
¶ Smoking only in designated areas
¶ Emergency response procedures in place
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7.2 Environmental control plans (ECPs)

The follow section comprises of the ECPs which have been developed to document site specific
environmental management measures to be implemented throughout the Towrie development to
achieve ongoing environmental compliance with regulatory requirements and best practice
environmental management strategies.

A brief summary of each ECP is available in the below table.

Table 4: Environmental Control Plans

ECP Key Content

1. Construction site
management

Measures for general construction site management to minimise
risks to environmental values from site establishment through to
demobilisation and hand over

2. Soil resource
management

Management measures to minimise the risk of degrading soil
resources during construction works. Includes consideration of
erosion and sediment control, contaminated land and acid sulfate
soils

3. Water resource
management

Management measures to minimise the risk of degrading the
quantity and quality of water (surface water and groundwater)
resources during construction works

4. Flora and fauna
management

Measures to protect the flora and fauna of the local area during
construction works

5. Weed and pest
management

Measures to reduce the risk of invasive plant and animal
introduction and spread at the site or onto surrounding lands

6. Air, vibration, light and
noise management

Measures to reduce the risk of environmental harm from air, light,
vibration and noise emissions during construction works

7. Liquid and solid waste
management

Measures to manage regulated, general and recyclable wastes from
the construction works in accordance with the waste management
hierarchy

8. Cultural heritage
management

Measures to protect the cultural heritage values of the site and
surrounding area

9. Hazardous substances
use and management

Measures for hazardous substance storage, handling, use and
disposal to minimise the risks of environmental contamination

10. Plant and equipment
management

Measures for the maintenance and operation of plant and equipment
during construction to minimise the risk of environmental harm

11. Environmental
emergency preparedness
and response

Measures to minimise the impacts of the three environmental
emergencies that could reasonably be expected to occur at the site
at some time: major chemical spill (fuel), dangerous weather events
(heavy rainfall/flooding/cyclone) and bushfire
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ECP 1 – Construction Site Management

ECP 1 –Construction Site Management

Aspect

Towrie development has the potential to have an adverse impact on environmental values.

Key References

¶ Environmental Protection Act 1994.

Potential Impacts

¶ Adverse impact to surrounding environmental values from construction activities.

Management Actions Responsibility Timing

General

Works will not be undertaken outside the limits of the
approved plans of development.

Construction Manager At all times

The limits of works will be clearly marked or
communicated to all personnel to minimise the
potential for disturbance to environmental values
outside the approved development area.

Construction Manager
/ Environment Adviser

Prior to starting
works in each
area.

All personnel to receive training in project-related
environmental awareness as part of site induction.

Construction Manager Prior to starting on
site.

Environmental exclusion zones established where
necessary prior to works commencing in the
surrounding area to ensure environmental or cultural
heritage values are protected.

Environment Advisor As required.

No unauthorised entry or works by personnel,
vehicles, plant or equipment in environmental
exclusion zones.

All personnel At all times

No stockpiling or storage of any materials, plant or
equipment in environmental exclusion zones.

All personnel At all times

Environmental controls will be installed prior to the
relevant activity/task commencing and maintained for
the duration of its use.

Construction Manager As required

All environmental plans, policies, procedures and
other relevant information to be communicated,
implemented and made available to all personnel.

Construction Manager As required

Fuel and oil storage tanks will be self-bunded and not
stored adjacent to watercourse.

Construction Manager During site
planning

Refuelling will not occur within 50 m of a watercourse Construction Manager During site
planning

Monitoring Responsibility Timing

Routine site inspections Construction Manager Dependent on
activity levels /
work schedules

Rainfall based site inspections Construction Manager Prior to and
following
significant rainfall.

All monitoring, inspection and audit data will be
managed in accordance with Section 5.6 of the EMP.

Environment Advisor /
Construction Manager

At all times.
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Reporting Responsibility Timing

Near misses or non-compliances with Performance
Targets will be reported and managed in accordance
with Section 5.4 of the EMP.

All personnel As required

Corrective Action

Near misses and incidents in relation to construction site management will be investigated in
accordance with Section 5.4 of the EMP to identify necessary corrective actions for implementation.
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ECP 2 – Soil Resource Management

ECP 2 –Soil Resource Management

Aspect

Construction activities have the potential to impact soil resources on or adjoining the construction
site.

Key References

¶ Environmental Protection Act 1994

¶ National Environmental Protection (Assessment of Site Contamination) Measure 1999
(amended in 2013)

¶ International Erosion Control Association (IECA) Best Practice Erosion and Sediment Control
2008

Potential Impacts

¶ Soil contamination from poor waste management, use of chemicals (namely hydrocarbons)
and plant and equipment maintenance (spills and leaks of hydrocarbons).

¶ Erosion (loss of soil resource)

¶ Altered geological setting

¶ Change to landform

¶ Degradation of soil resources

¶ Unauthorised / accidental release to land

¶ Temporary reduction in land available for agriculture

Management Actions Responsibility Timing

Erosion and Sediment Control

Erosion and sediment control will be managed so as to:

¶ Erosion: minimise the area and duration of soil exposure

¶ Sediment: sediment controls to be suited to soils, climate
and catchment size

¶ Drainage: divert clean runoff around disturbed areas and
convey drainage in a non-erosion manner

Construction
Manager

As required.

Erosion and sediment controls will be installed prior to the start
of ground disturbing works and maintained until the area of
disturbance has been stabilised.

Construction
Manager

As required.

Progressive rehabilitation of significant disturbances in
accordance with the EA condition.

Construction
Manager

As required.

Soil Contamination Prevention and Management

Notify DES of any Notifiable Activities that are to be undertaken
at the site.

Environment
Advisor

Prior to
undertaking
a Notifiable
Activity

Works will be excluded from areas where soil contamination is
encountered that presents a risk of actual or potential material or
serious environmental.

Environment
Advisor

As required.

The construction will be managed and designed in accordance
with ECP 1: Construction Site Management to minimise the risk
of soil contamination.

Construction
Manager

At all times.
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ECP 2 –Soil Resource Management

Liquid and solid wastes will be managed in accordance with
ECP 7: Liquid and Solid Waste Management to minimise the
risk of soil contamination.

Construction
Manager /
Environment
Advisor

At all times.

Hazardous substances (including fuel) will be used and
managed in accordance with ECP 9: Hazardous Substances
Use and Management to minimise the risk of soil contamination.

Construction
Manager /
Environment
Adviser

At all times.

Plant and equipment maintenance will be undertaken in
accordance with ECP 10: Plant and Equipment Management to
minimise the risk of soil or water contamination.

Construction
Manager

At all times.

Soil and water contamination from emergency situations will be
minimised by implementing ECP 11: Environmental Emergency
Preparedness and Response.

Environment
Advisor

At all times.

If soil contamination presenting a risk of material or serious
environmental harm is encountered at the site or occurs during
construction, it will be investigated and  appropriate
management/remediation strategies and notification
requirements developed and implemented.

Construction
Manager /
Environment
Adviser

At all times.

The Rehabilitation Plan (Attachment H of PD) will be
implemented to meet the final rehabilitation requirements
expected under the EA for the Towrie Development construction
activities. This Plan may be updated when the EA is issued or
amended from time to time.

TBC During and
post
construction
activities.

Monitoring Responsibility Timing

Site inspections Environment
Advisor

Dependent
on activity
levels / work
schedules

Rainfall based site inspections Environment
Advisor

Prior to and
following
significant
rainfall

Soil contamination testing (if required) Environment
Advisor

As required.

Reporting Responsibility Timing

Near misses or non-compliances with Performance Targets for
soil resource management will be reported and managed in
accordance with Section 5.4 of the EMP.

All personnel As required

Damage to or maintenance required by ESC measures will be
reported to the Construction Manager.

All personnel Within 24
hours.

Corrective Action

Near misses and incidents in relation to soil resource management will be investigated in
accordance with Section 5.4 of the EMP to identify necessary corrective actions for implementation.
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ECP3 – Water Resource Management

ECP 3 –Water Resource Management

Aspect

Construction activities have the potential to impact water resources (surface water or groundwater)
on or adjoining the construction site.

Key References

¶ National Environmental Protection (Assessment of Site Contamination) Measure 1999
(amended in 2013)

¶ IECA Best Practice Erosion and Sediment Control

¶ Monitoring and Sampling Manual 2009

¶ Environmental Protection Act 1994

Potential Impacts

¶ Aquifer depressurisation resulting in change in groundwater flow paths and storage, decline in
groundwater levels/pressure in bores and reduced supply to groundwater users, and reduced
stream baseflow for groundwater dependent watercourses or springs.

¶ Subsidence altering groundwater flow paths and aquifer storage or causing ground surface
displacement and altering surface water flow paths

¶ Changes to groundwater quality resulting in degradation of groundwater supply value for
beneficial use or groundwater dependent ecosystems

¶ Increased sedimentation (effects on water quality and geomorphology)

¶ Erosion of stream banks

¶ Surface water quality impacts

¶ Altered surface water flow regime (risk to overland flow paths, riparian vegetation, terrestrial
ecosystems and environmental flow regime

Management Actions Responsibility Timing

Surface water flow

Based on the assigned risk, adopt standard crossing designs
for low, medium and high-risk crossings (Appendix B).

Construction
Manager

As required.

Pipelines will be buried and preferentially built during periods
of no flow.

Construction
Manager

As required.

Erosion and Sediment Control

Erosion and sediment control will be managed so as to:

¶ Erosion: minimise the area and duration of soil exposure

¶ Sediment: sediment controls to be suited to soils, climate
and catchment size

¶ Drainage: divert clean runoff around disturbed areas and
convey drainage in a non-erosion manner.

Construction
Manager

As required.

Erosion and sediment controls will be staged in line with
ground disturbing works and maintained until the area of
disturbance has been stabilised.

Construction
Manager

As required.

Erosion and sediment controls and works undertaken onsite
will reference the IECA Best Practice Erosion and Sediment
Control principles.

Construction
Manager

As required.

Minimise area of land disturbed or compacted. Minimise
disturbance to instream bed and banks e.g. use geofabric as a
work base.

Construction
Manager

As required.



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 50

ECP 3 –Water Resource Management

Limit use of machinery in waterways. Construction
Manager

As required.

If it is necessary to remove vegetation, aim to cut vegetation
no lower than ground level and leave the root in the ground to
aid in stabilisation. If deep excavation is required during
construction the roots may only be removed within the
construction footprint area.

Construction
Manager

As required.

Progressively rehabilitating significant disturbances in
accordance with the EA.

Construction
Manager

As required.

For any part of the waterway bed or banks adjacent to the
works that has been altered by the waterway barrier works,
the site is restored and/or rehabilitated so that as a minimum:
¶ Stability and profiles of the bed and banks are re-instated

to natural stream profiles and stability within five (5)
business days of the completion of the works

¶ The waterway bed is retained with natural substrate or
reconstructed with substrate comparable to the natural
substrate size and consistency

¶ Site conditions allow the rapid re-establishment of native
vegetation and cover or native species are replanted to
re- establish the natural plant community.

Construction
Manager

As required.

Water Contamination Prevention and Management

Notify DES of any Notifiable Activities that are to be
undertaken at the site.

Environment
Advisor

Prior to
undertaking
a Notifiable
Activity

The construction will be managed and designed in accordance
with ECP 1: Construction Site Management to minimise the
risk of soil contamination.

Environment
Advisor

At all times.

Liquid and solid wastes will be managed in accordance with
ECP 7: Liquid and Solid Waste Management to minimise the
risk of water contamination.

Environment
Advisor

At all times.

Hazardous substances (including fuel) will be used and
managed in accordance with ECP 9: Hazardous Substance
Uses and Management to minimise the risk of water
contamination.

Environment
Advisor

At all times.

Plant and equipment maintenance will be undertaken in
accordance with ECP 10: Plant and Equipment Management
to minimise the risk of water contamination.

Environment
Advisor

At all times.

Water contamination from emergency situations will be
minimised by implementing ECP 11: Environmental
Emergency Preparedness and Response.

Environment
Advisor

At all times.

If water contamination that presents a risk of material or
serious environmental harm, is encountered at the site or
occurs during construction, it will be investigated and
appropriate management/remediation strategies and
notification requirements developed and implemented.

Environment
Advisor

As required.
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Where minor volumes of produced water are to be beneficially
reused on site, it is to be stored in manufactured tanks, that
are designed, constructed and operated in accordance with
relevant Australian Standards and State regulations.

Construction
Manager

As required.

No production wells to be installed within 90 m of a landholder
bore unless a site specific assessment determines that a
closer distance is appropriate

Construction
Manager

At all times.

Authorised releases (such as from LPDs or for beneficial
reuse) in a manner that ensures:
¶ No damage to vegetation
¶ No adverse impact to soil quality and structure
¶ No ponding or runoff to surface waters
¶ No aerosols or odours
¶ Deep drainage below root zone is minimised
¶ No adverse impact to the quality of shallow aquifers

Construction
Manager /
Environment
Advisor

As required.

A 50 m buffer is to be maintained between sewage effluent
irrigation areas and watercourses, wetlands or significant
vegetation and a 100 m buffer from potable water supply or
stock drinking water.

Construction
Manager /
Environment
Advisor

At all times.

A 50 m buffer is to be maintained between produced water
storage tanks and watercourses or wetlands

Construction
Manager /
Environment
Advisor

At all times.

Use of Water Resources

Preference will be given to the use of non-potable water
supplies for washdown, dust suppression and construction
activities where economically and practically feasible.

Environment
Advisor

During
construction
planning.

Only extract water from constructed wetland and other farm
dams for construction purposes with the permission from the
landholder and when water supplies are abundant.

Construction
Manager /
Environment
Advisor

As required.

Road watering will only be undertaken when necessary to
control dust emissions.

Environment
Advisor

As required.

Water use for dust suppression and vehicle washing will be
minimised as far as practicable.

Environment
Advisor

At all times.

Monitoring Responsibility Timing

Routine site inspections Environment
Advisor

Dependent
on activity
levels / work
schedules

Rainfall based site inspections Environment
Advisor

Prior to and
following
significant
rainfall

Water quality monitoring downstream of works in
watercourses to confirm compliance with release limits
specified under the EA

Environment
Advisor

As specified
under EA.

Water quality testing of contaminated water (if required) Environment
Advisor

As required.
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ECP 3 –Water Resource Management

Water use in the vehicle wash and for dust suppression will be
monitored and recorded.

Environment
Advisor

At all times

Regular inspections, maintenance and integrity checks on
produced water storage tanks will be undertaken.

Environment
Advisor

As required.

All monitoring, inspection and audit data will be managed in
accordance with Section 5.6 of the EMP.

Environment
Advisor

At all times.

Reporting Responsibility Timing

Near misses or non-compliances with Performance Targets or
for water management will be reported and managed in
accordance with Section 5.4 of the EMP.

All personnel As required.

Damage to or maintenance required by ESC measures will be
reported to the relevant Project Engineer.

All personnel Within 24
hours.

Corrective Action

Near misses and incidents in relation to water resource management will be investigated in
accordance with Section 5.4 of the EMP to identify necessary corrective actions for implementation.
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ECP 4 – Flora and Fauna Management

Due to a number of significant species (comprised of both threatened flora and fauna and migratory
fauna species) and TECs listed under the EPBC Act having the potential to occur within the development
area, a SSMP has been prepared to guide the management of impacts from development activities that
have the potential to impact on a these MNES. This plan (Appendix G of the Preliminary Documentation)
includes the following scope:

a) measures to be taken to avoid, mitigate and manage impacts to EPBC threatened species and
EPBC migratory species and their habitat, and EPBC communities during construction, operation
and decommissioning of the action;

b) details of how the Environmental Protocol for Constraints Planning and Field Development will be
applied to avoid and minimise impacts to EPBC threatened and migratory species, and their
habitats, and EPBC communities during construction, operation and decommissioning of the action

c) a monitoring program to determine the success of mitigation and management measures to ensure
adaptive management for the duration of the Towrie development

d) details of review timeframes for the plan

e) discussion of relevant conservation advice, recovery plans and threat abatement plans and how
measures proposed in the SSMP take into account relevant conservation advice and are consistent
with the measures contained in relevant recovery plans and threat abatement plans’.



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 54

ECP 5 – Weed and Pest Management

ECP 5 –Weed and Pest Management

Aspect

Vehicles, plant, equipment and materials required for construction may introduce invasive weeds or
animals to the site.

Key References

¶ Biosecurity Act 2014
¶ DAF (2014) Vehicle and Machinery Checklist – Clean Down Procedures

Potential Impacts

¶ Introduction or spread of invasive weeds or pest animal species.

Management Actions Responsibility Timing

All personnel will receive General Biosecurity Obligation
(under the Biosecurity Act 2014) and weed hygiene
awareness training as part of the site induction.

Environment
Advisor

Induction.

All work vehicles, plant and equipment will be inspected and
certified as clean by a competent and trained person prior to
first entry to the site. This does not apply to road-only
vehicles that only use well-formed and maintained tracks
and roads on the site that are clear and free of vegetation,
have not been contact with invasive plants and only visit the
site to deliver materials or perform a particular service (e.g.
septic pump out truck).
If wash down is required, this will be undertaken by a
competent and trained person in accordance with DAF
(2014) Vehicle and Machinery Checklist – Clean Down
Procedures.
The certification will remain valid as long as the
vehicle/equipment:

¶ Does not travel off sealed roads and well-maintained
unsealed roads (other than within the site)

¶ Does not come into direct contact with invasive plants.

¶ Does not operate after coming into direct contact with
invasive plants

¶ If operating off-road, stays within the designated work
area and does not cross a property boundary or other
designated boundary

Environment
Advisor

Prior to first
entry to site.
To be repeated
as required.

A Weed Hygiene Declaration will be provided by the supplier
of all organic materials (soil, sand, mulch, gravel, road base,
ballast etc.) brought to site.

Environment
Advisor

At the time of
delivery.

Only registered herbicides to be used in accordance with the
Agricultural Chemicals Distribution Control Act 1966 and
regulations.

Environment
Advisor

As required.

All personnel managing and using pesticides will be
appropriately trained and licensed in accordance with the
Agricultural Chemicals Distribution Control Act 1966 and
regulations.

Environment
Advisor

As required.

Should spraying near water be required, only pesticides
registered for use near water will be used.

Environment
Advisor

As required.
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Prior to the commencement of activities, personnel
undertaking spraying activities will consider the potential
impacts of the activities to adjoining properties, livestock,
flora, fauna, and sensitive vegetation communities.
Personnel will ensure there is confirmation that adjacent
land users/holders have been notified of the activity, the
appropriate choice of pesticide for the application, wind
factor on the day, appropriate methods of targeted spraying,
and access to treated plants by livestock.

Environment
Advisor

As required.

No domestic animals or pets will be brought to site. All persons. At all times.

Putrescible wastes (e.g. food wastes) will be covered to
prevent access by vermin and removed regularly from site.

Environment
Advisor

At all times.

Feeding of wild animals is prohibited. All persons. At all times.

Pest animal control will only be undertaken by contractors
with appropriate permits and licenses.

Environment
Advisor

As required.

Mud or debris from wheels and bodies of vehicles and
equipment to be removed prior to entering public roads or
other sealed pavements (by means of vehicle washdown
bays).

Site Supervisors As required.

Do not drive vehicles in vegetated areas that are a high risk
for weed occurrence, stay on established tracks and roads.

All personnel At all times

Monitoring Responsibility Timing

Site inspections will include identifying evidence of
significant infestations of invasive plants or animals.

Environment
Advisor

Dependent on
activity levels /
work
schedules

All monitoring, inspection and audit data will be managed in
accordance with Section 5.6 of the EMP.

Environment
Advisor /
Construction
Manager

At all times.

Reporting Responsibility Timing

Records of all weed and pest inspections and certification to
be kept.

Environment
Advisor and
drivers and
operators.

At all times.

Application of any pesticide will be recorded and kept. Environment
Advisor

Within 24-
hours of
application of
pesticide.

Near misses or non-compliances with Performance Targets
will be reported and managed in accordance with Section
5.4 of the EMP.

All personnel As required.

Copies of all weed hygiene certifications and declarations
will be kept on the electronic record management system.

Environment
Advisor and
drivers and
operators

At all times.

If Class 1 or 2 restricted matter invasive plants or animals
listed under the Biosecurity Act 2014 are identified as
present on site these will be reported to the administrating
authority.

Environment
Advisor

Within 2 hours
of becoming
aware of the
matter.
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Corrective Action

Near misses and incidents in relation to biosecurity will be investigated in accordance with Section
5.4 of the EMP to identify necessary corrective actions for implementation.
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ECP 6 – Air, Vibration, Light and Noise Management

ECP 6 – Air, Vibration, Light and Noise Management

Aspect

Air emissions (dust), vibration emissions, light emissions and noise emissions resulting from
construction activities may impact amenity at sensitive receptors or the mine worker’s camp.

Key References

¶ Environmental Protection (Air) Policy 2019
¶ Environmental Protection (Noise) Policy 2019
¶ AS 2436-2010 Guide to Noise and Vibration Control on Construction, Demolition and

Maintenance Sites
¶ Noise Measurement Manual (DEHP, 2013)
¶ AS 1055:2018 Acoustics - Description and Measurement of Environmental Noise
¶ Air Quality Sampling Manual (QLD EPA, 1997)
¶ AS/NZS 3580.10.1:2016 Methods for Sampling and Analysis of Ambient Air: Determination

of Particulate Matter - Deposited Matter - Gravimetric Method
¶ AS 4282-1997 Control of the Obtrusive Effects of Outdoor Lighting

Potential Impacts

¶ Reduction in noise amenity
¶ Noise nuisance to sensitive receptors
¶ Reduction in air quality
¶ Generation of dust and fine particulates causing nuisance to sensitive receptors
¶ Light nuisance to sensitive receptors

Management Actions Responsibility Timing

Dust, vibration, light and noise management awareness
training will be provided as part of the site induction.

Environment
Advisor

Induction.

No unnecessary use of horns or other audible signals on
mobile plant or equipment.

All personnel At all times.

No unnecessary revving or idling of engines on mobile and
stationary machines and shut down any equipment not in use.

Use of manually adjustable or ambient noise sensitive or
‘squawker’ type reversing alarms on plant and vehicles.

Use silenced generators where possible. Construction
Manager

At all times.

Maintain all vehicles, plant and equipment to reduce the
potential for noise emissions.

Drivers and
operators

Manufacturer
specifications.

Ensure trucks, trailers and loads are secured to minimise dust
(from load), rattling and other noise emissions when on public
roads.

Drivers and
operators

At all times.

Site speed limits to be implemented and monitored through the
IVMS.

All personnel At all times.

Vehicles limited to a reduced speed limit on unsealed roads
and haulage routes to reduce dust impacts.

Construction
Manager

At all times.

Suppress dust emissions from road surfaces with water or
chemical dust suppressants.

Environment
Advisor

As required.

All outdoor lighting designed, built and operated in accordance
with AS4282 – 1997 Control of the Obtrusive Effects of
Outdoor Lighting.

Construction
Manager

At all times.
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ECP 6 – Air, Vibration, Light and Noise Management

Do not direct high-beam lighting on vehicles into sensitive
receptors.

All personnel At all times.

Progressively rehabilitating significant disturbances where
possible.

Construction
Manager

As required.

Design and operation of flares and vents to be in accordance
with petroleum legislation and Australian Standards.

Construction
Manager

As required.

Monitoring Responsibility Timing

Where required:
¶ Noise monitoring will be undertaken by a SQP in

accordance with the Noise Measurement Manual
(DEHP, 2013) and AS 1055:2018 Acoustics -
Description and Measurement of Environmental Noise

¶ Vibration monitoring will be undertaken by SQP in
accordance with AS 2436-2010 Guide to Noise and
Vibration Control on Construction, Demolition and
Maintenance Sites

¶ Dust monitoring will be undertaken by SQP in
accordance with the Air Quality Sampling Manual
(QLD EPA, 1997) and AS/NZS 3580.10.1:2016
Methods for Sampling and Analysis of Ambient Air:
Determination of Particulate Matter - Deposited Matter
- Gravimetric Method

¶ Illumination (light) monitoring will be undertaken by
SQP in accordance with the AS 4282-1997 Control of
the Obtrusive Effects of Outdoor Lighting

SQP and
Environment
Advisor

Monitoring will
be conducted
if a written
request is
made by a
regulatory
authority or
investigate a
complaint of
nuisance.

Site inspections will include inspection of noise, dust, light and
vibration controls.

Environment
Advisor

Dependent on
activity levels /
work
schedules

All monitoring, inspection and audit data will be managed in
accordance with Section 5.6 of the EMP.

Environment
Advisor

At all times.

Reporting Responsibility Timing

Monitoring results will be provided to the regulatory authority
within 10 business days of the completion of nuisance-based
monitoring.

Environment
Advisor

As required

Near misses or non-compliances with Performance Targets
will be reported and managed in accordance with Section 5.6
of the EMP.

All personnel As required

Corrective Action

Near misses and incidents in relation to noise, dust, light and vibration management will be
investigated in accordance with Section 5.4 of the EMP to identify necessary corrective actions for
implementation.
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ECP 7 – Liquid and Solid Waste Management

ECP 7 – Liquid and Solid Waste Management

Aspect

Management of solid and liquid wastes generated by Santos’s construction activities for the CRP.

Objective
¶ To minimise environmental harm to environmental values (land, air quality, surface water and

groundwater) by managing all wastes correctly and minimising waste disposal where practicable.
¶ Minimise generation of waste and avoid or minimise impacts associated with waste generation
¶ Apply the waste management hierarchy and principles based on waste avoidance, reduction,

reuse, recycling, treatment and disposal
Performance Targets

¶ Wastes correctly segregated and stored
¶ No onsite waste disposal or burning of wastes
¶ All wastes transported by appropriately licensed waste transporters to licensed waste

facilities
¶ All waste tracking documents and receipts retained for 5 years
¶ Concrete washout restricted to designated areas
¶ Monthly waste statistics recorded and reported
¶ Produced water beneficially reused on PL1059 is in accordance with EA conditions and the

EOW Code for Associated Water (including coal seam gas water) (ENEW07547018) (EOW
Code)

¶ Produced water that cannot be beneficially reused in PL1059 is transferred to existing
waste management facilities on adjoining tenures for management and beneficial reuse in
accordance with the relevant EA conditions or EOW codes

¶ General and regulated waste is separated and managed in accordance with the
requirements of the Environmental Protection Act 1994 (EP Act)

¶ Land application of residual drilling material is in accordance with the relevant EA
conditions and in a manner that ensures no run-off

¶ Regulated waste is transported by a person who holds the appropriate authority under the
EP Act

¶ Waste tracking certificates and/or log books are maintained as required under the EP Act
¶ Odour or other complaints relating to waste management are investigated, monitored and

resolved in accordance with the environmental nuisance monitoring requirements of the EA

Key References

¶ Waste Reduction and Recycling Act 2011 (and Regulation)
¶ Environmental Protection Regulation 2019

Potential Impacts

¶ Generation of variety of waste types
¶ Excessive waste generation from inefficient use of resources, and improper management or

storage of wastes generated by petroleum activities
¶ Associated environmental impacts of waste generation and management

Management Actions Responsibility Timing

The site will be kept in a clean and tidy state at all times. All personnel. At all times.

All personnel will receive waste management awareness
training as part of the site induction.

Environment Advisor Induction.

No wastes will be disposed of or burnt at the site. All personnel At all times.
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ECP 7 – Liquid and Solid Waste Management

Wastes will not be stored in environmental exclusion
zones.

All personnel At all times.

Wastes will be segregated correctly. All personnel At all times.

General waste and recycling bins (with lids) will be
provided within the FBW yard and near/in amenities.

Environment Advisor At all times.

Covered bins/skips will be provided for general and
recyclable wastes to prevent windblown litter, access by
birds/vermin, odour emissions and rainfall ingress.

Environment Advisor At all times.

Regulated Waste (e.g. waste oil, washbay wastewater
and blackwater from amenities) will only be removed
from site by a Regulated Waste contractor.

Environment Advisor As required.

Wastes will only be transported by appropriately licensed
waste transporters to licensed waste facilities.

Environment Advisor At all times.

Excess batched concrete and concrete washout wastes
will be managed in accordance with the relevant Safe
Work Method Statements (SWMS).

Construction
Manager

As required.

All waste or excess materials (e.g. ballast, sleepers etc),
other than waste that has been or will be lawfully reused
onsite in accordance with the waste management
hierarchy, will be removed from site at the completion of
works.

Construction
Manager

Prior to
demobilisation

Well integrity to be verified prior to stimulation to ensure
that there is no significant leakage in the casing, tubing
or packer and there is no significant movement into
another aquifer through vertical channels adjacent to the
well bore hole.

Construction
Manager

Prior to
stimulation

When applying residual drilling materials to land:

¶ Selected suitable location (outside of mapped
MNES).

¶ Design and control application area size and
rates to avoid run-off.

¶ Visual monitoring to ensure no run-off
¶ Apply adaptive management of application rates

and residual drilling material quality

Construction
Manager /
Environment Advisor

As required.

Monitoring Responsibility Timing

Site inspections will include assessment of waste
management practices.

Environment Advisor Dependent on
activity levels /
work
schedules

All monitoring, inspection and audit data will be managed
in accordance with Section 5.6 of the EMP.

Environment Advisor At all times.

Implementation of a stimulation impact monitoring
program, in accordance with EA conditions, which will
require monitoring of stimulation fluids and flow back
waters.

Construction
Manager

As required.
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ECP 7 – Liquid and Solid Waste Management

Reporting Responsibility Timing

Near misses or non-compliances with Performance
Targets will be reported and managed in accordance
with Section 5.4 of the EMP.

All personnel As required

All waste-tracking forms and waste disposal receipts will
be managed in accordance with Section 5.7 of the EMP
and recorded in the Waste Management Register.

Environment Advisor Duration of
project

Records of all wastes generated will be retained and the
quantities and management strategy reported in the
monthly environmental report.

Environment Advisor Monthly

Corrective Action

Near misses and incidents in relation to waste management will be investigated in accordance with
Section 5.6 of the EMP to identify necessary corrective actions for implementation.



Santos Ltd   l   Environmental Management Plan  l   May 2022 Page 62

ECP 8 – Cultural Heritage Management

ECP 8 – Cultural Heritage Management

Aspect

Construction works near or within areas of cultural heritage value.

Key References

¶ DATSIP’s Cultural Heritage Duty of Care Guidelines
¶ DATSIP’s Guideline for the Discovery, Handling and Management of Human Remains

Mitigation Strategy / Action Responsibility Timing

Cultural heritage awareness and duty of care training
provided to all personnel in the site induction and as
required by any relevant Cultural Heritage Management
Plans (CHMP).

Environment Advisor Induction.

Undertake all works with a cultural heritage duty of care. All personnel At all times.

Environmental exclusion zones established where
necessary prior to works commencing in the surrounding
area to ensure cultural heritage values are protected on
site.

Environment Advisor As required.

No unauthorised entry or works by personnel, vehicles,
plant or equipment in environmental exclusion zones.

All personnel At all times.

No stockpiling or storage of any materials, plant or
equipment in environmental exclusion zones.

All personnel At all times.

In the event that an item of cultural heritage significance is
found, works in the immediate vicinity would cease and
further action would be taken in accordance with the
CHMP.

Environment Advisor Immediately
in response
to a find.

If human remains are found:
¶ Immediately cease all works on site
¶ Notify in accordance with relevant procedure

Environment Advisor Immediately
in response
to a find.

No activities to occur within Wallaroo DLA Aboriginal site All personnel At all times.

Monitoring Responsibility Timing

Site inspections will include inspection of cultural heritage
management measures.

Environment Advisor Monthly.

All monitoring, inspection and audit data will be managed
in accordance with Section 5.6 of the EMP.

Environment Advisor At all times.

Reporting Responsibility Timing

All cultural heritage reporting, and monitoring data will be
recorded and kept.

Environment Advisor Dependent
on activity
levels / work
schedules

Near misses or non-compliances with Performance
Targets for cultural heritage will be reported and managed
in accordance with Section 5.4 of the EMP.

All personnel As required

If any items that are suspected of being of cultural
heritage value are found or if human remains are found,
the find will be reported in accordance with Section 5.6 of
the EMP.

Environment Advisor Immediately
in response
to a find.
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ECP 8 – Cultural Heritage Management

Corrective Action

Near misses and incidents in relation to cultural heritage will be investigated in accordance with
Section 5.4 of the EMP to identify necessary corrective actions for implementation.
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ECP 9 – Hazardous Substances Use and Management

ECP 9– Hazardous Substances Use and Management

Aspect

Storage, handling, use and disposal of hazardous substances during construction activities.

Key References

¶ AS1940-2017 The Storage and Handling of Flammable and Combustible Liquids
¶ Workplace Health and Safety Queensland’s Managing Risks of Hazardous Chemicals in

the Workplace – Code of Practice 2013

Management Actions Responsibility Frequency

General

Hazardous substances awareness training will be
provided to all personnel as part of the site induction.
This will include a component on spill response and
clean-up.

Environment Advisor Induction

A SDS will be kept in the site office and on the intranet
for all hazardous substances at the site.

Environment Advisor At all times

A register of hazardous substances will be kept in the
site office and on the electronic record management
system.

Environment Advisor At all times

All hazardous substances will be stored, handled,
used and disposed in accordance with the SDS,
manufacturer recommendations and applicable
regulatory requirements including AS 1940-2004 The
storage and handling of flammable and combustible
liquids.

All personnel At all times

Hazardous substances will only be stored with
compatible products.

All personnel At all times

Hazardous substances will be stored undercover in a
bunded area or container. The bund will have the
capacity of 110% of the largest container.

All personnel At all times

Water accumulated in bunds will be removed by a
Regulated Waste contractor.

Environment Advisor As required

Appropriate fire extinguishers will be provided on site
for flammable and combustible chemicals.

Environment Advisor At all times

Appropriate spill kits for the type and quantity of
chemicals will be provided and maintained wherever
chemicals are stored and used.

Environment Advisor At all times

No onsite disposal of chemical wastes. All personnel At all times

Spills will be cleaned up immediately using dry
methods (not hosing)

All personnel As required

Only registered herbicides will be used by a licensed
weed sprayer in accordance with the Agricultural
Chemicals Distribution Control Act 1966.

Environment Advisor As required

The construction will be managed and design in
accordance with ECP 1: Construction Site
Management to minimise the risk of contamination
associated with hazardous substances.

Environment Advisor At all times.
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ECP 9– Hazardous Substances Use and Management

Pressure testing of well casing and cement to confirm
well integrity and determine the presence/absence of
leak potential or significant fluid movement.

Drilling and
Completions Team /
Construction Manager

As required.

Stimulation flow back fluids to be managed, contained
and recycled/reused in accordance with regulatory
requirements.

Drilling and
Completions Team /
Construction Manager

As required.

Monitoring Responsibility Frequency

Site inspections will include inspection of hazardous
substance management measures.

Environment Advisor Dependent on
activity levels /
work
schedules

Undertake regular spill response drills to test the
effectiveness of spill response procedures and
practices.

Environment Advisor Every 6
months

All monitoring, inspection and audit data will be
managed in accordance with Section 5.6 of the EMP.

Environment Advisor At all times.

Reporting Responsibility Frequency

Near misses or non-compliances with Performance
Targets will be reported and managed in accordance
with Section 5.4 of the EMP.

All personnel As required

Corrective Action

Near misses and incidents in relation for hazardous substance use and management will be
investigated in accordance with Section 5.4 of the EMP to identify necessary corrective actions for
implementation.
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ECP 10 – Plant and Equipment Management

ECP 10 – Plant and Equipment Management

Aspect

Incorrect operation of plant and equipment has the potential to adversely impact the environment.

Objective

To ensure plant and equipment are operated and maintained appropriately to ensure minimal
environmental impact as a result of construction activities.

Management Strategies

Proactive management strategies to reduce the impacts of plant and equipment include daily pre-
start checks, routine maintenance, covering loads of trucks where appropriate, and implementation
of weed hygiene measures and fire ant zone measures such as cleaning, inspections and
certifications.

Performance Targets

¶ Daily pre-start checks completed for all plant and equipment
¶ Weed hygiene certificates available for all applicable plant and equipment
¶ Plant and equipment maintained in accordance with the manufacturer’s recommendations

Key References

¶ Regulatory approval requirements for plant and equipment (Section 2.4)

Management Actions Responsibility Timing

Daily pre-start checks will be completed on all plant and
equipment.

Operators Daily

Plant and equipment will be maintained in accordance with the
manufacturer’s recommendations.

Operators As required

Maintenance and repair works to plant and/or equipment will be
undertaken at the workshop. In-field repairs will only occur if the
plant or equipment cannot be moved under its own power.

Construction
Manager

As required

Spill kits and drip trays and any other necessary controls will be
used during maintenance works or repairs to plant and
equipment. This applies to the workshop and in-field repairs.

All personnel As required

Wastes from plant and equipment maintenance undertaken in
the workshop or in-field will be in accordance with ECP 7 –
Liquid and Solid Waste Management.

All personnel As required

Refuelling plant and equipment will be in accordance with the
relevant SWMS. Suitable containment devices to be in place for
refuelling activities involving volumes greater than 50 L.

Refuelling
personnel

At all times

No unnecessary revving or idling of engines on mobile and
stationary machines and shut down any equipment not in use.

All personnel At all times

Weed and pest hygiene requirements for plant and equipment
(i.e. washdown and certification requirements) are outlined in
ECP 5 – Weed and Pest Management.

All personnel At all times

Ensure trucks, trailers and loads are secured to minimise rattling
and other noise emissions when on public roads.

Operators/
drivers

At all times.

Cover loads of organic materials (soil, gravel, sand, mulch) in
trucks and trailers travelling on public roads to and from the site.

Operators/
drivers

At all times.

Clean tyres of mud before driving on public roads. Operators/
drivers

As required.
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ECP 10 – Plant and Equipment Management

Monitoring Responsibility Timing

Daily pre-start checks will monitor plant and equipment
condition.

Operators Daily

Plant and equipment management will be monitored as part of
monthly site inspections

Environment
Advisor

Dependent
on activity
levels / work
schedules

All monitoring, inspection and audit data will be managed in
accordance with Section 5.6 of the EMP.

Environment
Advisor

At all times.

Reporting Responsibility Timing

Daily pre-start forms will be kept with the plant and equipment. Operators At all times

Service records will be retained and made available upon
request.

Sub-contractors At all times

Near misses or non-compliances with Performance Targets will
be reported and managed in accordance with Section 5.4 of the
EMP.

All personnel As required

Corrective Action

Near misses and incidents in relation to plant and equipment management will be investigated in
accordance with Section 5.4 of the EMP to identify necessary corrective actions for implementation.
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ECP 11 – Environmental Emergency Preparedness and Response

ECP 11 – Environmental Emergency Preparedness and Response

Aspect

Environmental emergencies at the site may cause harm to people and the natural environment.

Key References

¶ N/A

Important Information

The triggers for a spill emergency event are more than 50 litres to ground or any amount of spillage
to a watercourse or drain.
The region in which the site is located experiences heavy rain, flooding and cyclones (mainly during
the summer months). The area is a low-medium risk for bushfire.

Management Actions Responsibility Timing

Spills

All personnel will receive emergency response
awareness training as part of the site induction. This
will include spill clean-up and fire extinguisher use.

Environment Advisor Duration of
project

Hazardous substances will be managed in
accordance with ECP 9: Hazardous Substance Use
and Management.

All personnel At all times

Refuelling and servicing of plant and equipment will
be managed in accordance with ECP 10: Plant and
Equipment Management.

Refuelling personnel /
Construction Manager

At all times

Appropriate spill kits for the type and quantity of
chemicals will be provided and maintained wherever
chemicals are stored and used.

Environment Advisor At all times

Immediately cease any hot works within 30 m of the
spill and evacuate all personnel from the area.

All personnel /
Construction Manager

Immediately after
spill

Spills will be cleaned up immediately (isolate/stop,
absorb/clean, dispose of contaminated materials).

All personnel Immediately after
spill if safe

Soil or water that is contaminated by an emergency
will be managed in accordance with ECP 2: Soil
Resource Management and ECP 3: Water Resource
Management.

Environment Advisor As required
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ECP 11 – Environmental Emergency Preparedness and Response

Heavy Rain, Storms and Flooding

If heavy rainfall or flooding is forecast, the site will be
prepared by:

¶ Relocating any mobile plant or equipment to
higher parts of the site or away from the site
(as required)

¶ Removing potential contaminants such as
wastes or chemicals from site or ensuring
that potential contaminants are protected
from rainfall or stormwater flows

¶ Securing loose equipment and materials,
ensure bin covers are secure

¶ Ensuring all erosion and sediment control
measures have been maintained and are in
place

Environment Advisor Prior to the event

Cyclones

Initial preparation for cyclone will be in accordance
with Heavy Rain, Storms and Flooding (above).

Environment Advisor Prior to the event

Bushfire

Plant and equipment to be maintained to minimise
the risk of presenting an ignition source.

Plant operators As required

Hot works to be undertaken in accordance with the
relevant SWMS.

All personnel During hot works

Fire extinguishers will be provided at the site office,
crib rooms, where flammable and combustible liquids
are stored and in all vehicles.

Environment Advisor At all times

No burning of wastes on site. All personnel At all times

Smoking will only be allowed in designated smoking
areas. Cigarette bins will be provided at designated
smoking areas.

Environment Advisor At all times

Monitoring Responsibility Timing

Daily monitoring of forecast weather and fire hazard
ratings provided by Bureau of Meteorology. This will
be discussed in the daily pre-work brief meeting.

Environment Advisor Daily

Routine and rainfall-based site inspections will
determine if hazards are present at the site that could
cause an environmental emergency.

Environment Advisor Prior to and
following
significant rainfall

All monitoring, inspection and audit data will be
managed in accordance with Section 5.6 of the EMP.

Environment Advisor At all times.

Reporting Responsibility Timing

Emergencies, near misses or non-compliances with
Performance Targets will be reported and managed
in accordance with Section 5.4 of the EMP.

All personnel As required

Corrective Action

Near misses and incidents will be investigated in accordance with Section 5.4 of the EMP to identify
necessary corrective actions for implementation.
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Appendix A – Santos EHS Policy



 

20 August 2019 Page 1 of 1 

Environment, Health & 
Safety 

  

Policy 

Our Commitment 

Santos is committed to being the safest gas company wherever we have a presence and preventing harm to 
people and the environment 

Our Actions 

We will: 

1. Integrate environment, health and safety management requirements into the way we work  

2. Comply with all relevant environmental, health and safety laws  and continuously improve our 
management systems 

3. Include environmental, health and safety considerations in business planning, decision making and 
asset management processes 

4. Identify, control  and monitor risks that have the potential for harm to people and the environment , so 
far as is reasonably practicable 

5. Report, investigate and learn from our incidents  

6. Consult and communicate with, and promote the participation of all workers to maintain a strong 
environment, health and safety culture 

7. Empower our people, regardless of position, to "Stop the Job" when they feel it necessary to prevent 
harm to themselves, others or the environment  

8. Work proactively and collaboratively with our stakeholders and the communities in which we operate  

9. Set, measure, review and monitor objectives and targets to demonstrate proactive processes are in 
place to reduce the risk of harm to people and the environment  

10. Report publicly on our environmental, health and safety performance 

Governance 

The Environment Health Safety and Sustainability Committee is responsible for reviewing the effectiveness 
of this policy.  

This policy will be reviewed at appropriate intervals and revised when necessary to keep it current.  

 

Kevin Gallagher 

Managing Director & CEO  
 

Status:  APPROVED 
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Appendix B – Standard crossing designs



ISSUED FOR USE








