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GLNG Project - Environmental Impact Statement Supplement

11.1 Introduction
The purpose of this preliminary Environmental Management Plan (EMP) prepared for the GLNG Project
is to propose environmental protection commitments to protect the environmental values that may be
affected by the development of the project and to assist the administering authorities to decide the
appropriate approval conditions for the project (under section 310D of the Environmental Protection Act
1994 (Queensland) (EP Act).
EMPs are designed to be dynamic documents, which will be reviewed and revised as the project
progresses through including feedback from regulatory agencies including the Queensland Department of
Environment and Resource Management (DERM) and the Commonwealth Department of Environment,
Water, Heritage and the Arts (DEWHA), detailed design, to construction, operational and
decommissioning phases. It is envisaged that the final EMPs for each component of the project will
provide additional, more detailed guidance for construction and operational personnel, regulators and
stakeholders prior to the application for the respective environmental authorities. The EMPs will contain
clear commitments, framed in a way that enables assessment of the extent to which the commitment has
been met.
The following five preliminary EMPs were prepared as part of the EIS process for the GLNG Project:


Coal Seam Gas Fields EMP;



Gas Transmission Pipeline EMP;



LNG Facility EMP;



Marine Facilities EMP; and



Access Road and Bridge EMP.

Each EMP has been prepared as a ‘stand alone’ document, to be used as the basis for actively managing
activities as the project progresses.
This preliminary EMP has been prepared based on the findings outlined in Section 7 of the EIS (March,
2009) and additional work undertaken during the preparation of the EIS Supplement. It relates to
construction and operation of the CSG fields. The EMP has been developed to cover the activities
associated with the construction and operation of the CSG fields.
This preliminary EMP has been structured to be in accordance with the project’s Terms of Reference
(TOR) and to satisfy the requirements of the DERM guidelines and related operational policies as outlined
in Table 11.1.1 below. The EMP proposes environmental management strategies to prevent or minimise
environmental harm while allowing for environmentally sustainable development. Monitoring, corrective
actions and reporting requirements form part of this EMP, which will ensure that the proposed
management strategies are being properly implemented.

Table 11.1.1 EMP Structure
Structure

Description

Element/issue

How elements of the activity (construction or operation) are to be managed (as it
affects environmental values).

Operational Policy

The operational policy or management objective that applies to the element.

Performance Criteria

Measurable performance criteria (outcomes) for each element of the operation.

Implementation Strategy

The strategies, tasks or action programs (to nominated operational design standards)
that will be implemented to achieve the performance criteria.

Monitoring

The monitoring requirements to measure actual performance (i.e. specified limits to
pre-selected indicators of change).
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Structure

Description

Auditing

The auditing requirements to demonstrate implementation of agreed construction and
operation environmental management strategies and compliance with agreed
performance criteria.

Reporting

Format, timing and responsibility for reporting and auditing of monitoring results.

Corrective Action

The action (options) to be implemented in case a performance requirement is not
reached and the person(s) responsible for action (including staff authority and
responsibility management structure).

This preliminary EMP will be refined and finalised after negotiation as agreed with DERM, then used to
support the necessary applications for environmental authorities (petroleum activities) issued under the
Environmental Protection Act 1994.

11.2 Objectives
The objectives of this EMP are to provide:


Evidence of practical and achievable plans to ensure that the project’s environmental requirements
are complied with;



An integrated plan for monitoring, assessing and controlling potential impacts;



Local, State and Commonwealth authorities with a common focus for approval conditions and
compliance with policies and conditions; and



The community with evidence that the CSG fields development will be managed in an
environmentally acceptable manner.

This EMP will be reviewed and updated to reflect knowledge gained during the course of the assessment
of the GLNG Project. Changes to the EMP will be made in consultation with the relevant authorities where
necessary.

11.3 Links to the EIS
Potential environmental issues requiring management and monitoring were identified during the impact
assessment process and detailed throughout the GLNG EIS.
This EMP has been structured to provide a link between the proposed authorised activities, the receiving
environment and the selection of appropriate management strategies to prevent or minimise any potential
environmental harm arising from the development of the GLNG Project. The EMP also incorporates
monitoring and corrective actions to ensure compliance with the commitments made in the EIS and the
conditions of any statutory approvals. The management strategies outlined within this EMP were selected
after detailed investigations of potential environmental impacts assessed during the EIS process.
A number of other key aspects of construction, operation and commissioning phases for the CSG fields
have been included such as planning and approval processes, emergency response procedures and
incident management.

11.4 Legislation
Section 1 of the EIS specifies the legislation and policies controlling the approval process for the CSG
fields. Appendix C of the EIS provides a list of the development approvals required for the GLNG project.
Environmental requirements of all relevant legislation will be addressed within the EMP. The requirement
of local government, the community and other stakeholders have also been addressed.
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11.5 Santos Environment, Health and Safety Management System
(EHSMS)
Santos has a company-wide EHSMS which provides a structured framework for effective environmental
and safety practice across all of its activities and operations (see Section 1.2.3.3 of the EIS). The
framework has been developed to ensure compliance with AS/NZS ISO 14001:1996 Environmental
Management Systems – Specification with guidance for use and Australian Standard 4801:2000
Occupational Health and Safety Management Systems – Specification with guidance for use.
The EHSMS framework consists of multiple layers, the key components being management and hazard
standards that have been developed as part of the EHSMS. These standards guide the implementation of
the EMPs. The management standards define the requirements necessary to ensure that environmental
(health, safety and process safety) risk is systematically managed. The elements of each Standard will
be appropriately incorporated into this EMP.

11.6 Responsibilities
Santos will be responsible for ensuring that this EMP is implemented. The assignment of roles,
responsibilities and accountability will be in accordance with the EHSMS. All Santos and contractor staff
will be responsible for the environmental performance of their activities and for complying with the general
environmental duty as outlined in the EP Act. Section 319(1) of the EP Act states that “a person must not
carry out any activity that causes, or is likely to cause, environmental harm unless the person takes all
reasonable and practical measures to prevent or minimise the harm.”
Santos staff and contractors will be responsible for implementing the final EMP in a manner which
complies with all relevant environmental standards, adheres to all legislative requirements, and ensures
that all environmental objectives associated with the work are achieved. Contract documents will include
the necessary environmental specifications and commitments and require compliance with the EMP,
construction specifications, technical drawings and the general environmental duty.

11.7 Monitoring Programs
Monitoring programs will be undertaken in accordance with this EMP.
Routine environmental monitoring of the CSG fields will be conducted to ensure performance standards
put in place are met. Monitoring, undertaken by Santos operational and corporate personnel and
specialist service providers, will be periodically conducted in accordance with site-specific monitoring
plans.
Specialist studies to investigate particular aspects of the environment (e.g. flora and fauna, weeds,
hydrological risk) will be periodically commissioned when a need is determined during environmental
review and risk assessment.

11.8 Reporting and Auditing
This preliminary EMP will be finalised after the issue of the Coordinator-General’s conditions and prior to
the grant of EAs for the GLNG Project CSG field development.
Compliance audits will be conducted by Santos in accordance with the requirements of this EMP as well
as construction procedures, relevant legislation, license and permit conditions and industry standards.
All inspection and audit reports of environmental performance will be stored in the Audit and Inspection
Manager (AIM). AIM is an electronic database that is used to enable corrective actions identified during
the inspection / auditing process to be recorded, tracked and closed out. The information will be made
available to the relevant regulatory authorities as required.
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In addition to the monitoring and reporting requirements documented in the relevant sections of the EMP,
the following auditing regime will be implemented:


During construction, internal audits will be undertaken at regular intervals to verify that all work is
proceeding in accordance with the EMP;



A post-construction audit of the CSG fields and other related infrastructure will be conducted
annually for two years following construction to evaluate revegetation, erosion and soil stability, weed
control, watercourse alteration prevention and success of bed and bank re-profiling; and



During the operational phase of the CSG fields, internal audits of environmental compliance will be
undertaken on a regular basis.

Section 37 of the EP Act requires that any person who becomes aware of any event that may cause or
has caused environmental harm, reports the event/incident to their employer. Details of the nature and
circumstances of the event must be provided.
Any environmental incident, hazard, near miss, non-conformance or third party complaint will be
managed in accordance with this EMP and recorded in the Incident Management System (IMS), an
electronic notification and recording system. All non-conformances lodged are tracked and actioned by
nominated personnel, which includes the investigation and implementation of corrective action where
required.
Regulatory agencies will be notified of any reportable environmental incident or non-conformance with
statutory approvals within the appropriate timeframe and as soon as practicable.
Relevant records supporting inspections and audits (in addition to monitoring and other critical aspects of
the management system) will be generated and maintained. In accordance with the various statutory
approvals required for the project, Santos will report annually to the administering authorities on the
petroleum activities undertaken during the previous 12 months.

11.9 Training and Communications
All Santos personnel, contractors and visitors are required to undertake appropriate environmental
training and induction programs. This standard identifies and records the competencies and training
results from the assessment of all staff and contractors.
All managers and supervisors will be responsible for ensuring that personnel under their control have the
requisite competencies, skills and training to carry out their assigned tasks in accordance with the
requirements of the EMP. They will also be responsible for identifying additional training and competency
requirements.
All staff will complete a comprehensive project induction. The induction will include a comprehensive
review of environmental requirements and standards, safety, and access protocols. All project
supervisors and managers will have additional detailed training on the use and implementation of the
EMP.
All managers and supervisors will hold regular toolbox meetings with personnel to discuss issues
associated with their scheduled work. This will include highlighting and discussing relevant environmental
issues.

11.10 Review
This EMP will be a dynamic document. The EMP will be reviewed regularly and revised to reflect project
changes and new developments. Revisions will include, but not be limited to:


feedback from regulatory agencies including the Queensland Department of Environment and
Resource Management (DERM) and the Commonwealth Department of Environment, Water,
Heritage and the Arts (DEWHA);
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Inclusion of relevant approval conditions arising from the project’s approval and subsequent permits,
authorities and/or licenses; and



Inclusion of any site-specific elements relevant to new developments as they occur during the life of
the project.

Additional revisions will occur on an as-needed basis, including revisions to address items identified
during incident investigations, inspections or audits.
Santos will be responsible for regular review of the EMP to achieve continuous improvement in
environmental performance.

11.11 Description of Relevant Petroleum Tenures
Section 3 of the EIS provides a detailed description of the relevant petroleum authorities that are
encompassed by the CSG fields component of the GLNG Project. The section:


Provides a description of each CSG field and its general location; and



Identifies each relevant petroleum tenure that will be covered by the EMP.

Section 6 of the EIS provides real property descriptions of the CSG fields and the relationship with
disturbance types, identifies the topographic features, places and/aspects of potential interest to the
administering authorities or stakeholders.

11.12 Description of Relevant Petroleum Activities
Section 3 of the GLNG EIS provides a detailed description of the relevant petroleum activities that will be
undertaken as part of the development and expansion of the CSG fields for the GLNG Project. The
section includes a description of:


The type and scale of the proposed petroleum activities;



The petroleum operations and environmentally relevant activities carried out on the site;



The planned project life identifying construction, operation, decommissioning and rehabilitation
phases;



Activities which may cause environmental harm; and



Strategies for the rehabilitation and remediation of environmental harm caused by petroleum
activities.

The Petroleum and Gas (Production and Safety) Act 2004 (Qld) requires the title holder of a petroleum
authority to submit a work program for an authority to prospect (ATP) or development plan for a
petroleum lease (PL). These documents detail the petroleum activities that will be undertaken during a
specific period of time. CSG fields development is an incremental process where the future years’
development is based on the current year success and performance. Santos intends to submit work
programs and development plans in line with the proposed expansion of the CSG fields as documented
within the EIS.
Section 5 of the EIS provides a detailed waste inventory for the CSG fields. A comprehensive waste
management plan will be developed that details the proposed source, nature, composition, rate and the
immediate or ultimate destination of wastes generated during the development and expansion of the CSG
fields. A description of waste management is provided in this EMP.

11.13 Description of Environmental Values, Potential Impacts and
Proposed Management Strategies
Section 6 of the EIS provides a detailed description of the CSG fields’ environmental values, potential
impacts from the proposed activities, environmental protection objectives and management strategies to
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mitigate those impacts. The potential impacts on environmental values that were identified through the
EIS process form the basis for developing the most appropriate mitigation measures.
The assessment of the beneficial or adverse effects has included an assessment of the following aspects:


Magnitude or relative size of impact in relation to the environmental value being affected;



Severity of any adverse effect or scale of beneficial outcome;



Duration of the effect (for example the impact may range from a seasonal change, or it may end with
the petroleum activity or extend beyond cessation of the petroleum activity); and



An indication of the level of uncertainty and any assumptions used to address the uncertainty in any
of the data or proposed commitments to protect the environmental values.

In relation to Sections 11.10, 11.11 and 11.12 of this EMP, the EIS provides appropriate maps, plans
and/or aerial photographs to identify the location of CSG fields, related infrastructure and environmentally
sensitive areas.

11.14 Rehabilitation Program and Financial Assurance
This EMP incorporates a rehabilitation program and decommissioning plan for the CSG fields. Sections 3
and 6 of the EIS outline the rehabilitation objectives, performance criteria and strategies that will be
employed for rehabilitating the areas disturbed by petroleum activities within the CSG fields.
The EP Act requires the holder of an environmental authority (petroleum activities) to provide a financial
assurance in the amount and form required by the administering authority (DERM) as security to ensure
compliance with an environmental authority or to cover costs or expenses, or likely costs or expenses,
associated with rehabilitation of disturbed areas should the holder default on their rehabilitation
obligations. The calculation of financial assurance must be in accordance with the DERM guideline
document Financial Assurance for Petroleum Activities.
The amount of financial assurance may change over the life of the project. The amount is defined as the
maximum total rehabilitation cost to complete rehabilitation of all disturbed areas at any one time, which
may vary on an annual basis due to progressive rehabilitation. This includes any disturbance that
occurred under a prerequisite or replaced petroleum authority. The amount required for the financial
assurance must be the highest total rehabilitation cost calculated for any year of the EMP.
During the application stage for the relevant environmental authority, Santos will calculate the required
financial assurance for the initial development of the respective CSG fields. The financial assurance will
be calculated using the DERM guideline document and will be regularly reviewed in accordance with any
statutory requirements.

11.15 CSG fields Environmental Management Plan Overview
This preliminary CSG fields EMP contains both construction and operational elements. The following
construction and operational management elements have been incorporated into this EMP:


Planning and Approval Processes;



Seismic and Geophysical Survey;



Corehole and Exploration Drilling;



Pilot Testing (Appraisal Wells);



Production Wells and Gas Processing Facilities;



Gas and Water Gathering System;



Access;



Clearing and Grading;



Trenching;
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Hydrotesting;



Rehabilitation;



Associated Water Management;



Flora and Fauna Management;



Mosquito and Biting Midge Management;



Weed Management Plan;



Groundwater Management;



Surface Water Management;



Land Contamination;



Waste Management;



Chemical and Dangerous Goods Management;



Noise and Vibration;



Air Quality;



Transport and Traffic Management;



Greenhouse Gas;



Cultural Heritage;



Social and Community;



Emergency Response;



Fire Management;



Incidents and Complaints; and



Decommissioning.

11.16
11.16.1

Environmental Management Plans
Planning and Approval Processes

Element/Issue
Operational Policy
or Management
Objective

Planning and Approval Processes
To ensure that all CSG fields developments are planned and approved according to the
appropriate environmental planning procedures.

Performance Criteria






Implementation
Strategy





All potential impacts are identified for new activities.
Mitigation measures are developed for all new activities.
All approvals are in place prior to any associated field activities taking place.
Environmental impacts are within authorised limits.
Due to the large area of the CSG fields and the ongoing nature of exploration and
gas production activities, Santos will implement a CSG Field Environmental Planning
and Management Protocol for all new field developments. The protocols will enable
the ongoing assessment of each project element once its nature and location
becomes known over the life of the field development. It will be managed through the
existing internal Santos process and will feed directly into the EHSMS. The protocols
are based around constraints classes that identify environmental sensitivities which
include such things as: landholder access, existing landuse, cultural heritage,
sensitive noise locations, vegetation types, soil types, terrain units and biodiversity
values. Constraints maps will be used for initial planning of all new field
developments.
Specific field management protocols for each constraints class have been developed.
The protocols include information on:
– Avoidance measures when locating field infrastructure;
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Planning and Approval Processes
–

Requirements for preconstruction site scouting surveys outlining methodologies
and information requirements;

–

Identification of specific management or mitigation measures; and

–

Provision for environmental offsets if required.



Detailed information on the protocols is outlined in Attachment 5 of the GLNG EIS
Supplementary Report. The implementation of these protocols will ensure that the
proposed footprint of potential disturbances is as small as possible, that there will be
minimal interference with existing or proposed land uses, and that broader and
cumulative impacts of CSG activities are minimised.

Management controls and/or monitoring commitments will be developed and internal
Santos approval obtained prior to construction activities commencing.
Strategies to minimise land use impacts will include:

Avoiding (where practicable) sensitive or listed communities or species.

Avoiding (where practicable) good agricultural land.

Avoiding (where practicable) smaller land parcels where the relative impact will be
greater.

Locating (where practicable) gathering pipelines and access roads along fence lines
and property boundaries.

Locating (where practicable) development activities away from the more intensively
used areas of the property.

Liaising with each relevant landholder regarding their site-specific land use practices
and ways to minimise interference from project activities.

Minimising the lease area required for well development.

Rehabilitating as quickly as possible the areas no longer required following drilling
and well development.
Landholder consultation will be undertaken for all development proposals on the
landowner’s property and the results incorporated into the planning process.
On agricultural properties involved in quality assurance and certification programs, Santos
will implement additional risk minimisation strategies as necessary to ensure that
certifications are maintained.
Santos will discuss with landholders options for retaining CSG infrastructure (such as
fencing, access tracks, hardstand areas, and dams) following decommissioning. This will
be discussed prior to developing the decommissioning plan. If the infrastructure is not
required by the landholder, it will be removed and the site rehabilitated.
Monitoring and
Auditing

Each new development proposal will be checked to ensure that the correct planning and
approval procedures have been followed.

Reporting and
Corrective Action

The following will be classified as an incident or failure to comply:

Planning or approval process not followed for new development project.

Development undertaken without prior approval to proceed.

Approval conditions not complied with.
Should an incident or failure to comply occur, a selection of the following corrective actions
will be considered where relevant:

Development activities will cease until approvals are received.

Development activities modified to comply with approval conditions.

Planning and approval process implemented.

11.16.2

Seismic and Geophysical Survey

Element/Issue
Operational Policy
or Management
Objective

Seismic and Geophysical Surveys
To carry out seismic and geophysical surveys in a safe and responsible manner with
minimal interference to the landholder or risk to the environment.
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Element/Issue

Seismic and Geophysical Surveys


Performance
Criteria



No warranted complaints from landholders and any complaints responded to within 2
working days.
Environmental impacts are within authorised limits.

Implementation
Strategy

Survey Methods
The vibroseis method is the preferred method of data acquisition for seismic surveys and
will generally be the method that will be utilised to carry out the seismic survey. The method
utilises a generator and vibrator pad and hydraulically transmits vibrations through a range
of frequencies into the earth. Given this, the following activities will be implemented:

Geophysical equipment will be regularly inspected and maintained in good working
condition.

Width of seismic lines will be minimised.

The shot hole (dynamite) method will be utilised in areas where preservation of
vegetation cover is critical.

Surveys will be performed during daytime working hours wherever possible.

Appropriate land rehabilitation measures will be implemented in disturbed areas as
soon as surveys are completed. This may involve backfilling holes used in the survey.
Other geophysical surveys such as aeromagnetics and multi-transient electro-magnetics are
under active consideration. These have minimal environmental impacts as the surveys
involve towing a passive receiver behind a low-flying aeroplane and measuring the variation
in the earth’s naturally occurring magnetic field. Noise emitted by the aircraft will only be
experienced temporarily as surveys are typically of short duration (1-2 weeks), and are
generally conducted during the day.
General

All activities associated with land disturbance will be discussed with the landholder
prior to commencement.

Field scouting will be carried out prior to the acceptance of a site for a new activity.
This scouting will identify fauna habitats, vegetation, and areas of significant
environmental/cultural values to be avoided. It will also outline areas or issues
requiring particular environmental management.

Monitoring and
Auditing

A post-survey completion inspection will be undertaken by the appropriate Environmental
Manager.

Reporting and
Corrective Action





11.16.3

Any non-compliance will be reported by the appropriate Environmental Manager to the
relevant operational manager for corrective action.
Non-compliance and incident reports will be closed out by the appropriate
Environmental Manager.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the appropriate
Environmental Manager.

Corehole and Exploration Drilling

Element/Issue

Corehole and Exploration Drilling

Operational Policy
or Management
Objective

To carry out corehole and exploration drilling in a safe and responsible manner with minimal
interference to the landholder or risk to the environment.

Performance
Criteria




Implementation
Strategy




No warranted complaints from landholders and any complaints responded to within 2
working days.
Environmental impacts are within authorised limits.
All activities associated with land disturbance will be discussed with the landholder
prior to commencement.
Field scouting will be carried out prior to the acceptance of a site for a new activity.
This scouting will identify habitats, vegetation, and areas of significant
environmental/cultural value to be avoided by the development. It will also outline
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areas or issues requiring particular environmental management.
Relevant measures in the Access Management and Clearing and Grading elements of
this EMP will be implemented in the conduct of the drilling programs.
Exploration wells will be lined with steel casing which is cemented to the side of the
hole to isolate any aquifers that are intersected.
The area required for drilling coreholes and exploration wells will be restricted
(generally 60 m x 60 m).
Disturbed areas will be appropriately rehabilitated when work is finished at each site.
Surface vegetation and topsoil will be stockpiled in designated areas within the drilling
lease and will be used for future rehabilitation works.
Fencing of the site boundaries will be completed to limit the disturbance of the
activities to the immediate vicinity of the drilling site.
An earthen pit or sump will be constructed to contain cuttings removed from the
appraisal well. This will be managed consistent with the Surface Water Management
element of this EMP.
Disposal of drill cuttings will be by means of burial on-site. Other wastes will be
disposed off in accordance with the Waste Management element of this EMP.

Monitoring and
Auditing

Drilling activities will be monitored by the drilling contractor or its environmental
representative in coordination the Drilling Environmental Adviser.
Post-completion inspection will be completed by the appropriate Environmental Manager.

Reporting and
Corrective Action






11.16.4

Recommendations and corrective actions arising from monitoring and auditing will be
referred to the drilling contractor for action.
Routine work reports (as appropriate) will be recorded and reviewed by the drilling
manager or its environmental representative.
Non-compliance and incident reports will be closed out by the appropriate
Environmental Manager or further elevated as necessary.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the appropriate
Environmental Manager.

Pilot Testing (Appraisal Wells)

Element/Issue

Pilot Testing (Appraisal Wells)

Operational Policy
or Management
Objective

To carry out pilot testing activities in a safe and responsible manner with minimal
interference to the landholder or risk to the environment.

Performance
Criteria





Implementation
Strategy








No warranted complaints from landholders and any complaints responded to within 2
working days.
Environmental impacts are within authorised limits.
No uncontrolled release of gas emissions or water from wells and pipelines.
All activities associated with land disturbance will be discussed with the landholder
prior to commencement.
Field scouting will be carried out prior to the acceptance of a site for a new activity.
This scouting will identify fauna habitats, vegetation, and areas of significant
environmental/cultural value to be avoided by the development. It will also outline
areas or issues requiring particular environmental management.
Relevant measures in the Access Management and Clearing and Grading elements of
this EMP will be implemented in the conduct of the drilling programs.
Well locations will be selected to avoid environmentally sensitive areas such as
watercourses, remnant vegetation and existing infrastructure.
Water will be managed in accordance with the Associated Water Management
element of this EMP and licence requirements.
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Pilot Testing (Appraisal Wells)

Monitoring and
Auditing

During the drilling activities the site and associated areas will be regularly inspected to
assess the effectiveness of the environmental protection measures. This will be done by
the drilling contractor or its environmental representative in coordination with the appropriate
Environmental Manager.

Reporting and
Corrective Action






11.16.5

Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports (as appropriate) will be recorded and reviewed by the drilling
manager or its environmental representative.
Non-compliance and incident reports will be closed out by the appropriate
Environmental Manager or further elevated as necessary.
Landholder complaints will be recorded in a complaints register (that forms part of the
EHSMS) and appropriate corrective actions will be implemented and closed out by the
appropriate Environmental Manager.

Production Wells and Gas Processing Facilities

Element/Issue

Production Wells and Gas Processing Facilities

Operational Policy
or Management
Objective

To carry out the conversion of pilot wells into production wells in a safe and responsible
manner with minimal interference to the landholder or risk to the environment.

Performance
Criteria






Access for landholders and third parties maintained.
No unplanned or uncontrolled disturbance to third party infrastructure.
Successful rehabilitation of the area surrounding the operation well lease area.
No uncontrolled release of gas emissions or water from wells and pipelines.

Implementation
Strategy



All activities associated with land disturbance will be discussed with the landholder
prior to commencement.
Gas processing facilities will be located in previously cleared areas.
To control gas emissions, the blowout preventer in the pilot wells will be replaced by a
control valve assembly.
Once the wells become operational, i.e. once they are connected to the gas and water
pipeline gathering system, the appraisal and pilot facilities will be removed. The lease
area will be reduced (typically 0.1 to 0.5 ha).
The surrounding disturbed area will be rehabilitated and revegetated to control erosion
in accordance with the requirements of the Rehabilitation element of this EMP.
Road access to each operational well will be required for construction and
maintenance purposes. Applicable measures under the Access Management element
of this EMP will be implemented.
Access will generally be via existing farm roads or tracks. Alternatively, a new access
built to local farm track standard will be constructed.









Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance section 11.7 and section 11.8 of
the EMP.
The production wells will be regularly inspected to assess the effectiveness of the
environmental protection measures. This will be done by appropriate Environmental
Manager or delegate.

Reporting and
Corrective Action






Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports will be recorded and reviewed by the appropriate Environmental
Manager.
Non-compliance and incident reports will be closed out by the appropriate
Environmental Manager or further elevated as necessary.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the appropriate
Environmental Manager.
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11.16.6

Gas and Water Gathering System

Element/Issue

Gas and Water Gathering System

Operational Policy
or Management
Objective

To manage the impacts of pipe laying and backfilling of the gas and water gathering system
such that:

Disturbance to landholders and third parties is minimised.

The likelihood of erosion or subsidence is minimised.

Topsoil is preserved for rehabilitation.

There are no significant barriers to the re-establishment of overland flow of water.

Performance
Criteria






Implementation
Strategy







No warranted complaints from landholders and any complaints responded to within 2
working days.
No inversion of subsoil and topsoil.
Well compacted trench line with appropriately installed trench breakers and contour
banks.
Clearing will be limited to the minimum area practicable. The following are examples
of how this can be achieved:
– Having defined limits on the clearing plan;
–

Demarcation of “no go” areas; and

–

Implementing access control.

The period of time between trenching and backfilling will be minimised to prevent
erosion of exposed soils.
Appropriate means, such as trench blocks (i.e. trench/sack breakers) and compaction
of backfilled soils, will be used to prevent erosion along the backfilled trench.
Gentle crown to be left over the trench line to allow for future settlement of soils, with
appropriate breaks to allow for natural surface water flows across the ROW.
Compaction is to be completed prior to spreading topsoil.
Trenching to be completed in accordance with the Trenching element of this EMP.

Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance section 11.7 and section 11.8 of
the EMP.
The gathering network will be regularly inspected to assess the effectiveness of protection
measures with particular attention to areas such as soils management and trench
compaction.

Reporting and
Corrective Action






11.16.7

Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports will be recorded and reviewed by each supervisor/manager.
Non-compliance and incident reports will be closed out by senior management.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the appropriate
Environmental Manager.

Access

Element/Issue

Access

Operational Policy
or Management
Objective

To provide access to field operations in a manner that is acceptable to landholders and
does not pose a risk to the environment.

Performance
Criteria







Complaints from landholders responded to within 2 working days.
Access tracks and work areas/sites are readily manageable and able to be
rehabilitated using standard techniques.
Erosion and sediment control in place.
No spread of weeds as the result of Santos CSG field activities.
Existing environmental values protected.
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Access
















Route alignment, location of accommodation facilities, storage and additional work
areas and new access tracks will be based on the following criteria:
– Avoiding unduly steep or rugged terrain.
– Avoidance of areas of significant environmental value.
–

Avoidance of areas subject to flooding.

–

Avoidance of conflicting land uses.

–

Maximise the use of existing roads and tracks.

–

Minimise the width of tracks.

–

Landholder requirements.

–

Provision of adequate road access.

–

Proximity to existing infrastructure.

Existing roads and tracks will be used where practicable.
– If necessary, existing tracks and roads will be upgraded to the applicable
engineering design standards.
Only designated access tracks will be used by construction vehicles, including
personnel vehicles.
Property access will be provided for landholders at all times.
Property fences and gates will be installed, maintained and reinstated to a condition at
least equal to the pre-existing condition.
Gates will be left as found. If closed gates are required to be open for a period of time,
they will not be left unattended unless by prior agreement with the landholder.
Where there is a risk of land degradation, access during wet weather will be
undertaken in consultation with the relevant landholder.
Unless otherwise requested by the landholder, temporary access tracks will be
rehabilitated to a condition compatible with the surrounding land use upon completion
of pipeline construction.
Public and private access tracks will be reinstated to the pre-construction condition.
Workforce education, signage and boundary demarcation will be used to ensure
vehicles remain on designated access tracks.
New tracks will be located as close to fences or property boundaries as possible
subject to the requirements of the landholder.
Weed control measures will be implemented in accordance with the requirements of
the Weed Management component of this EMP.

Monitoring and
Auditing

Access roads will be regularly inspected to assess the effectiveness of protection measures
with particular attention to erosion control, topsoil management and waste management.

Reporting and
Corrective Action






Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports (as appropriate) will be recorded and reviewed by the appropriate
Environmental Manager.
Non-compliance and incident reports will be closed out by senior management.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the appropriate
Environmental Manager.
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Clearing and Grading

Element/Issue

Clearing and Grading

Operational Policy or
Management
Objective

To manage the impact of site clearing and disturbance such that:

Impacts on vegetation and ecological communities are minimised.

Cleared material is stored appropriately and able to be effectively used during
restoration activities.

The rehabilitation success of the disturbed areas is optimised.

Performance Criteria









Implementation
Strategy














No warranted complaints from landholders and any complaints responded to within 2
working days.
No unplanned or unauthorised damage to flora and fauna.
Environmental impacts are within authorised limits.
Installation and maintenance of erosion control measures.
No visible erosion in downstream areas.
Soils and vegetation stored appropriately to allow for restoration of disturbed areas after
disturbance.
Prompt reinstatement of disturbed areas.
No clearing of protected vegetation for field development will occur until appropriate
permits have been obtained.
All clearing boundaries will be illustrated on construction drawings and clearly marked in
the field.
Clearing will be limited to the minimum area practicable. The following are examples of
how this can be achieved:
– Having defined limits on the clearing plan;
–

Delineation of disturbance areas and “no go” areas; and

–

Implementing access control.

The location of all sensitive areas will be marked on construction drawings and
physically marked in the field.
Where practical trees will be trimmed rather than felled. Individual trees to be retained or
preserved will be clearly marked in the field, before clearing activities in that area begin.
The width of clearing in riparian vegetation will be minimised to safely allow construction
vehicle traffic to cross the water course and meet the following environmental
requirements by the following measures:
– Clearing in the watercourse for pipeline installation to be left until the last moment so
as to expose the area for the minimal time possible;
– Where minimal earthworks are required, retain the root mass, especially in sodic soil
areas; and
– Where cleared vegetation is stockpiled, measures should be taken to avoid
concentration of overland flows.
Where crossings traverse flowing wet watercourses, containment dams will be
constructed to isolate work areas.
Water flow in waterways will be maintained.
The work area will be isolated from the flowing waterway.
Crossings will be designed to provide for fish passage. Where practicable, bridge
crossings will be designed to be single span (to minimise in-stream disturbance).
Culverts will be avoided where possible and level crossings will be installed which allow
the passage of heavy vehicles through the waterway but does not interfere with the flow
of water. Where culverts can’t be avoided, they will be designed so that they are:
–
–

As short and wide as possible, and allow the passage of anticipated flood volumes
and debris;
Deep enough to allow fish movement (a minimum depth of 0.5 m for the fish species
present); and
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– Installed without a ‘drop off’ at the culvert outlet or inlet (these impede fish migration).
Blade clearing of trees will occur to retain the root mass where practicable.



Cleared vegetation will be stockpiled for respreading during rehabilitation.



Cleared vegetation will be stockpiled beyond the flood line of watercourses.



Cleared vegetation or soil will not be pushed up against trunks of trees.



Cleared vegetation and soil will not be stored against fence lines.



Soil stockpiles will not be placed within the bed or banks of watercourses.



The stockpiles will be breached in appropriate locations (coinciding with designated
access roads or tracks, fence lines) to allow vehicular, stock and wildlife access.
Vehicular movement over stockpiled soil will not be allowed.



Soil and surface stability will be maintained at all times (e.g. temporary erosion control
berms, drains and sediment barriers will be installed as necessary and maintained until
final construction clean-up is completed).



Water trucks will be used (particularly in hot and windy conditions), on access roads to
reduce dust generation.



Dust will be managed along all access tracks and work areas with a variety of dust
mitigation strategies – e.g. water trucks, dust suppressants and capping the area with
alternative material such as gravel.



Contractor to take photos of all waterway and infrastructure crossings and ESAs to be
recorded for the restoration process.



Vehicle speeds will be restricted on unsealed roads.



Avoid clearing where possible of vegetation for any infrastructure within vegetated road
corridors occurring within the CSG fields.
Soil and Erosion Management

Install, maintain and monitor erosion and sediment control devices (e.g. berms,
sediment fences, jute matting) so that ground is stable and vegetation cover is
maintained.

Ensure that runoff control devices (e.g. whoaboys) are maintained to reduce the
concentration of waterflow along pipelines and access tracks and to prevent erosion.



Carry out excavation works in conformity with the provisions of the construction EMP.
Install sediment fencing around active erosion adjacent to watercourses as needed to
keep areas stable.

Remove and stockpile topsoil where excavation or subsidence remediation is to occur.
Replace topsoil as soon as practicable after works have finished.

Empty sediment control devices after heavy rain.

Contain any slurry leaks as soon as practicable. Consider erosion potential,
sedimentation and land contamination issues when formulating incident specific
emergency responses.

Repair or replace damaged or ineffective erosion and sediment controls as soon as
practicable.

Containment devices (e.g. sediment fences) will be used to preserve stockpiled soils to
prevent siltation of any land surface water or blockage of any existing drainage
channels.

Where erosion management structures are impacted they will be reinstated as quickly
as practicable or alternative structures erected to retain an adequate level of erosion
control.
To ensure problem soils are avoided where practicable Santos will:

Conduct pre-construction soil surveys which should identify problem soil areas that,
where practical, should be avoided for locating facilities, access tracks and pipelines


In sodic soil areas, the following measures will be applied:
–

Energy dissipaters at the end of contour banks;

Prepared for Santos, November 2009
11-15

GLNG PROJECT - ENVIRONMENTAL IMPACT STATEMENT
SUPPLEMENT

Coal Seam Gas Field Environmental
Management Plan

Section 11
Element/Issue

Clearing and Grading
Avoid unnecessary exposing or disturbance of sodic soils;
Retention of topsoil;
Capping of sodic soils with other material; and
Avoiding ponding of water on site, allow water to drain from the site and disperse.

–
–
–
–



Appropriate controls will be implemented during any diversion of watercourses to
minimise the impact of the project on aquatic species.
Measures to minimise the impacts of temporary damming of watercourses for the
construction of crossings and obstruction of fish passage will be implemented and
include appropriate controls and monitoring during the diversion of watercourses.

Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance with Section 11.7 of this EMP.
All cleared areas will be regularly inspected to assess the effectiveness of the environmental
protection measures with particular attention to areas such as clearing widths, topsoil and
vegetation storage and erosion and sediment control measures. This will be undertaken by
the appropriate Environmental Manager.

Reporting and
Corrective Action






11.16.9

Reporting of environmental performance data will be conducted in accordance with
Section 11.8 of this EMP.
Reporting, investigation and management of corrective actions associated with
environmental events (including incidents, hazards, near misses, non-compliance
events and third party complaints) will be managed through the use of the IMS and
reported to the appropriate authority as required.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the CSG fields Environmental
Manager.

Trenching

Element/Issue

Trenching

Operational Policy
or Management
Objective

To manage the impacts of trenching activities such that:

No unplanned disturbance to landholders or third party infrastructure.

Erosion or subsidence is controlled.

Topsoil quality is protected.

Adverse impacts to native fauna are avoided.

Performance Criteria






Subsoil segregated from topsoil and vegetation.
Ramps and fauna exit points installed and maintained.
Access for landholders and third parties maintained.
No unplanned or uncontrolled disturbance to third party infrastructure.

Implementation
Strategy



The location of the existing third party infrastructure along the trench alignment will be
identified on the alignment sheets and marked physically on the ground prior to
trenching activities.
Impacts at stream crossings will be minimised, by pipelines and bridges crossing
streams located as close as possible to right angles to the direction of flow.
Erosion and sedimentation resulting from trenching adjacent to watercourses will be
avoided by:




–
–
–


Stockpiling excavation bank material at an appropriate distance from the
watercourse or behind adequate stockpile berms;
Installing sediment and erosion control measures (e.g. sediment fences, sediment
basins and erosion berms) on watercourse approaches and banks; and
Ceasing trenching on approaches to wet watercourse, leaving hard trench plugs in
place for the maximum period possible pending pipe laying.

Crossing of infrastructure will be completed in accordance with agreements reached
with infrastructure owners/managers.
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Known weed contaminated areas will be identified on field maps, located on site,
fenced and avoided.
Topsoil stockpiles will not exceed 1.5 m in height.
Trench spoil (sub soils) will be stockpiled separately to topsoil and vegetation.
Trench spoil will be stockpiled outside watercourses, and/or behind containment
structures so as to prevent siltation of any land or surface water or blockage of any
existing drainage channels.
Trench spoil containing sodic material will not be spread onto land.
Regular gaps and spaces in the topsoil, subsoil and vegetation stockpile will be
provided for fauna movement.
The distances between gaps in stockpiles will be reduced at approaches to stream
crossings.
Trench plugs will be utilised at appropriate intervals to minimise erosion and allow
access across the trench lines.
The pipeline trenches will be left open for the minimum time practicable.
The trench will not be left open for extended periods on slopes leading to drainage lines
or watercourses.
Ramps will be installed in the trench to allow the easy egress of fauna trapped in the
trench. In areas of high fauna density, additional ramps, branches, hessian sacks or
similar devices to enable small fauna to exit the trench will be used.
Temporary sediment and erosion control devices will be used and reinstated upon
completion.
Temporary access tracks to be removed when no longer required.

Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance with Section 11.7.
Completed trenches will be regularly inspected to assess the effectiveness of protection
measures with particular attention to areas such as soils management and trench
compaction. During construction, trenches will be regularly inspected to assess the
effectiveness of protection measures, with particular attention paid to issues such as soils
segregation, erosion control devices, fauna escape ramps and access across the easement.

Reporting and
Corrective Action






Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports will be recorded and reviewed by each supervisor/manager.
Non-compliance and incident reports will be closed out by senior management.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the appropriate Environmental
Manager.
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Hydrotesting

Element/Issue

Hydrotesting

Operational Policy
or Management
Objective

To protect the quality of local land and water resources during pipeline hydrotesting.

Performance
Criteria





Appropriate permits obtained prior to drawing and discharging water.
No existing water sources depleted to provide hydrotesting water.
No adverse impacts on soil or surface water as the result of discharging hydrotesting
water.

Implementation
Strategy





Relevant permits to draw and discharge water obtained.
Pipe sections crossing water bodies will be tested prior to installation.
Inspection of all pipeline section welds, or hydrotesting of pipeline sections before
installation under water bodies, will be performed in accordance with construction
specifications/procedures.
Biocides, where required, will be biodegradable.
Where biocides are added, discharge water will be aerated.
Prior to discharge of hydrotesting water, the appropriate Environmental Manager will
be consulted about requirements for water quality testing. Where the water source
and water quality is known, and no chemicals have been added, water quality testing
may not be required.
Hydrotesting water discharged to land will be discharged in such a way as to prevent
runoff into any watercourse or drainage lines, flooding or erosion (e.g. against a splash
plate or other dispersive device in order to aerate, slow and disperse the flow).
Discharge of hydrotesting water will comply with all regulatory and landholder
requirements.








Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance with Section 11.7 of this EMP.

Inspections of hydrotesting water source against requirements of relevant permits and
discharge locations will be undertaken.

Hydrotest water quality will be monitored prior to discharge.

Reporting and
Corrective Action






Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports will be recorded and reviewed by each supervisor/manager.
Non-compliance and incident reports will be closed out by senior management.
Landholder complaints will be recorded in a complaints register (that forms part of the
EHSMS) and appropriate corrective actions will be implemented and closed out by the
appropriate Environmental Manager.
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Rehabilitation

Element/Issue

Rehabilitation

Operational Policy
or Management
Objective

To restore land to be compatible with surrounding area.

Performance criteria






Implementation
Strategy



























No warranted complaints from landholders and any complaints responded to within 2
working days.
Rehabilitation is completed in accordance with regulatory requirements.
No significant change in drainage pattern.
Disturbed areas stabilised with no significant erosion events.
Representation rehabilitation sites will be established and monitored to assess the
success of rehabilitation and provide benchmarks for future rehabilitation works.
Rehabilitation of disturbed areas will be undertaken progressively as works proceed
and as soon as practicable.
Subsoil will be respread and compacted over trenches, with crown development, and
used for the construction of contour banks on steep slopes and above banks at water
crossings.
Disturbed areas will be deep ripped prior to topsoil spreading.
Disturbed areas will be re-profiled to original or stable contours, re-establishing surface
drainage lines and other land features.
Topsoil application will only take place after subsoil respreading and compaction and
will be evenly spread and left with a slightly rough surface.
Driving vehicles on freshly topsoiled areas will be prohibited.
Imported topsoil, of an appropriate quality and weed free, may be required for repairs,
and will only be used with landholder approval.
Flagging used to identify clearing boundaries and sensitive features will be removed.
Erosion and sediment control measures will be installed. Existing soil erosion
measures will be reinstated to a condition at least equal to the pre-existing state.
Cleared native vegetation will be respread over the disturbed areas to assist in the
distribution of seed stock and provide shelter for fauna. Distribution of vegetation will
be controlled to ensure that any erosion or subsidence that may occur will not be
hidden from view during subsequent monitoring inspections.
Native groundcover and shrubs will be encouraged to revegetate to minimise habitat
barrier effects in significant habitat areas.
Where revegetation is proposed, it will take place as soon as practicable after topsoil is
spread.
A reseeding plan based on soil types, existing local vegetation characteristics and
landholder preferences will be developed.
Seeding will be utilised in areas where rapid restoration is required e.g. watercourse
crossings and areas of high erosion potential.
Where disturbed areas are to be re-planted or reseeded, preference will be given to
local native species. However, non-native and non-invasive grass seed stock may be
used where approved by the landholders to provide environmentally acceptable short
term surface stability.
Trees and shrubs will be allowed to regenerate naturally on cleared areas not required
to be kept tree free for pipeline protection and maintenance.
Seed will be evenly dispersed over the entire disturbed area.
Fertilisers and soil supplements will be used only as necessary with the agreement of
landholders and authorities.
Where access routes are to be retained, but are not public access, the entry will be
disguised (e.g. by dog-legging, brush spreading).
Disused sediment fences will be removed.
Fences or other barriers will be installed where appropriate and where approved by the
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landholder to minimise unauthorised access.
The appropriate stabilisation measures required on both the banks and bed of
watercourses will be determined on a site specific basis following consideration of local
influencing factors such as stream hydrology, soil type, rainfall, vegetation
regeneration potential, land use, etc.
Stabilisation measures will be applied based on site specific requirements and may
include where appropriate:
–
–
–

–
–

Restoring watercourse banks to their original profiles;
Respreading topsoil over the area from which it was removed and seeding areas of
disturbance;
Replacing or introducing a surface layer of cobbles, coarse gravel or rock over
disturbed areas as rip-rap: sandbag, gabion or other means of scour protection
may be applied and will be placed to conform with existing natural contours, as
appropriate, with topsoil respread over the sandbags or gabions;
Preventing access to sites e.g. fencing or barriers, to assist site recovery; and
Excavation bank material at an appropriate distance from the watercourse or
behind adequate stockpile berms.

Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance with Section 11.7 of this EMP.
Until regrowth is established, significant (e.g. riparian zones) areas and any seeded areas
will be monitored regularly to ensure growth and if necessary appropriate reapplication of
seed will be carried out.
The success of restoration will be assessed by comparing the percentage cover and
species diversity on rehabilitated areas with that of adjoining land.
Monitoring will also include an assessment of the effectiveness of weed control measures.

Reporting and
Corrective Action







11.16.12

Any sites not displaying stability (after 12 months) will undergo additional rehabilitation
using a method approved by the relevant authority or landholder.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine reports will be recorded and reviewed by each supervisor/manager.
Non-compliance and incident reports will be closed out by senior management.
Landholder complaints will be recorded in a complaints register and appropriate
corrective actions will be implemented and closed out by the CSG fields Environmental
Manager.

Associated Water Management

Element/Issue

Associated Water Management

Operational Policy
or Management
Objective

To manage associated water from the wells in a manner that is safe and responsible and
with minimal risk to surrounding communities or to the environment.

Performance criteria





Implementation
Strategy

Beneficial use of associated water in accordance with the associated water
management plan (Attachment D3).
Environmental impacts are within authorised limits.
Compliance with the Queensland Coal Seam Gas Water Management Policy for
associated water management.

Associated water will be managed in accordance with Attachment D3.
GLNG will ensure that recycled water activities will comply with the NZQMS Australian
Guidelines for Water Recycling: Managing Health and Environmental Risks (November
2006).
Infrastructure developed for associated water will be located to minimise disturbance and
managed using a variety of strategies as follows:
Water Management Ponds
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Adopt best practice design, construction, operation and maintenance,
decommissioning/rehabilitation.
Ponds to be located above the 1 in 100 year flood level and away from remnant
vegetation and other environmentally sensitive areas.
Water storage areas will be located where practicable to avoid Class A GQAL and
areas with a high connectivity with groundwater.
Santos will design the ponds in accordance with regulatory requirements to limit
seepage and potential contamination of soil profiles and shallow groundwater
Explore opportunities to provide the associated water management ponds to local
landholders for future use.
Water management ponds will only be transferred to landholders once contaminants of
concern have been removed or reduced to an acceptable level.

Brine Containment Ponds

Adopt best practice design, construction, operation and maintenance,
decommissioning/rehabilitation.

Ponds to be located above the 1 in 100 year flood level and away from remnant
vegetation and other environmentally sensitive areas.

Ponds to be located to avoid Class A GQAL and areas with a high connectivity with
groundwater.

Santos will design the ponds in accordance with regulatory requirements to limit
seepage and potential contamination of soil profiles and shallow groundwater.

Use of a heat exchange system to recover waste heat from compressors and
maximise evaporation rates and limit the footprint of the pond.

Remediate impacted areas and/or clay cap, mound and divert surface water away
from the pond footprint area.

Explore potential to provide the ponds to landholders following the project.
Water Treatment Facilities

Two primary mechanisms for treatment of associated water:
– Amendment – treating low to moderate salinity associated water to lower Sodium
Adsorption Ratio (SAR) and pH/residual Alkalinity to acceptable levels for irrigation
purposes.
– Desalination – treating high salinity associated water using the reverse osmosis
(RO) process to remove salt and organic compounds and produce desalinated
water.




Facilities will be managed in accordance with licence conditions.
Facilities will be located above the 1 in 100 year flood level and away from remnant
vegetation, Class A GQAL and other environmentally sensitive areas.
Water will be treated and applied in such a way to minimise the accumulation and
concentration of runoff in adjacent areas to avoid the contamination of farm soil and
nearby water storages.

Contingency Discharge to Surface Water


If water is to be discharged to grade, it will be treated to background levels prior to
discharge to surface waters consistent with relevant water quality guidelines.

Discharge to grade will be limited to flow periods only or at downstream locations
where sufficient baseflow exists.

Establish a water quality and river health monitoring program to detect environmental
change outside of agreed limits.

Monthly inspection and water quality sampling at the location of discharge and
downstream.

Implement erosion controls at the point of discharge.
Reinjection into Aquifers

Develop a regional bore inventory to establish existing groundwater users and baseline
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conditions (groundwater flow and level).
Undertake studies to identify underlying aquifers and depleted coal seams suitable for
injection (i.e. poor quality and unlikely to be of beneficial use).

Establish a monitoring and reporting program.
Irrigation

If water is to be irrigated, it will be treated as required to an appropriate standard prior
to irrigation.

Implement an adaptive irrigation management plan to guide the ongoing modification,
and where necessary re-direction of the irrigation.

Undertake regular monitoring of in soil chemistry and structure appropriate
management actions.

Associated water which is supplied to landholders for agricultural proposes is to be
accompanied by a complete water quality analysis and an estimation of the expected
quantity and duration of this water.

Associated water which is to be used to irrigate agricultural land will comply with
GLNG's Associated Water Management Plan which is set out in Attachment D3 of the
EIS Supplement.


Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance section 11.7 and section 11.8 of
the EMP.
Monitoring systems will be established to provide feedback on:

The overall performance of ponds and water management facilities;

Reporting and
Corrective Action

11.16.13



Surface water quality; and



Groundwater quality.

The effectiveness of the various water management strategies will be regularly monitored by
the appropriate Environmental Manager.

All environmental monitoring and auditing activities will be reported by the appropriate
Environmental Manager.


Reports will be submitted to the DERM as required.



Annual monitoring reports will be submitted to DME in accordance with the PG Act.



Recommendations and corrective actions arising from audits will be implemented.



The water management strategy will be modified as necessary based on the results of
ongoing risk assessment, audit and monitoring results.

Flora and Fauna Management

Element/Issue

Flora and Fauna Management

Operational Policy
or Management
Objective

To avoid impacts to the ecological values of the CSG fields.

Performance
Criteria





Implementation
Strategy






Minimal disturbance of terrestrial flora and fauna during field development and
operation.
No unplanned or unapproved damage to flora and fauna.
No overall net loss of threatened species or communities.
Planning for field development to be undertaken in accordance with the phased
approach described in the Planning and Approval Processes component of this EMP.
All development areas to be selected to avoid disturbance to endangered, vulnerable
and rare flora species and communities and fragmentation and habitat disturbance of
protected fauna species. Where avoidance is not possible, the loss of environmental
values will be offset in accordance with the requirements of the biodiversity offset
strategy.
Appropriate permits for the clearing of vegetation will be obtained prior to the
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commencement of construction.
The location of vegetation to be retained will be clearly indicated on all construction
drawings.
Flagging of clearing boundaries through areas of significant vegetation will be
completed prior to disturbance.
Disturbance will be restricted to the designated work areas.
Physical barriers will be installed around significant vegetation areas in order to restrict
access and avoid disturbance.
Clearing of hollow bearing trees will be avoided.
Measures will be implemented to avoid the loss or fragmentation of habitat including
retaining habitat trees, using existing disturbed/cleared areas and locating linear
features adjacent to existing infrastructure.
Clearing and disturbance in riparian areas will be minimised by implementing the
measures outlined in the Clearing and Grading component of the EMP.
Appropriate controls will be implemented during any diversion of watercourses to
minimise the impact of the project on aquatic species.
Measures to minimise the impacts of temporary damming of watercourses for the
construction of crossings and obstruction of fish passage will be implemented and
include appropriate controls and monitoring during the diversion of watercourses.
Trees and shrubs will be allowed to regenerate naturally on cleared areas not required
to be kept clear for project activities (subject to landholder agreement).
Fauna escape ramps or ladders and water soaked, sawdust filled hessian sacks (used
to support pipes prior to lay-in) will be placed at regular intervals along the open
trenches.
Minimise speed limits in high-potential areas for faunal impact.
Where local land practices permit, large scale burning of cleared vegetation will be
avoided and timber should be stacked in piles to provide fauna habitat and assist
revegetation (subject to landholder agreement).
A biodiversity offset strategy and management plan will be developed and
implemented for significant vegetation communities over an appropriate time frame to
accomplish the following specific aims:
–

Identification of suitable potential offset areas with ecological values analogous to
impacted ecological communities;

–

Assessment of the ecological value and equivalence of offsets to ensure suitable
offset extent, species assemblage, floristic structure and ecological integrity utilising
an appropriate biometric field methodology;

–

Development of appropriate management prescriptions to ensure long term viability
of offsets (such as pest control, livestock management, access exclusion,
ameliorative plantings and fire regime management);

–

Placement of appropriate covenants for future conservation and management of
offsets;

–

Development of appropriate monitoring and maintenance activities and
performance review processes to ensure long term viability of the offsets; and

–

The process of developing a suitable biodiversity offset management plan will be an
iterative process with State and Commonwealth regulatory bodies.

When no longer required, cleared areas will be rehabilitated in accordance with the
requirements of the Rehabilitation component of this EMP.
Ensure that professionals engaged to undertake specialist environmental
investigations will:
- Have suitable experience in undertaking field ecological assessment for the
identification of legislatively significant species, vegetation and habitat within the
same bioregion, or similar suitable experience considered acceptable to DERM and
Santos.
Avoid clearing of vegetation for any infrastructure within vegetated road corridors
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occurring within the CSG fields.

Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance section 11.7 and section 11.8 of
the EMP.
All cleared areas will be regularly inspected to assess the effectiveness of the environmental
protection measures. This will be undertaken by the appropriate Environmental Manager or
delegate.
Ongoing monitoring will be undertaken to assess the success and integrity of rehabilitation
measures and ensure appropriate follow-up rehabilitation measures are implemented.

Reporting and
Corrective Action








11.16.14

The appropriate Environmental Manager and construction contractor will maintain
records of all monitoring and auditing activities.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
Routine work reports will be recorded and reviewed by each supervisor or manager.
All incidents that deviate from normal operating conditions will be reported and
immediate corrective action initiated (including reporting to relevant agencies where
this is warranted/required).
Non-compliance and incident reports will be reviewed and closed out by the
appropriate Environmental Manager.

Mosquito and Biting Midge Management

Element/Issue

Mosquito and Biting Midge Management

Operational Policy
or Management
Objective

To prevent the occurrence of potential mosquito and biting midge breeding sites and the
presence of adult mosquitoes and biting midges.

Performance criteria



Minimal number of potential mosquito and biting midge breeding sites created.

Implementation
Strategy



Depressions in the ground surface (such as wheel ruts) will be filled as soon as
practicable to prevent the ponding of water.
Pools of stagnant water will be drained and/or the depressions filled.
Storage containers capable of ponding water will be either discarded after use or
stored in an inverted position (care will be taken to ensure that ponding does not occur
in waste storage areas).
Erosion and washdown practices will be controlled to prevent the formation of standing
water pools in natural water courses adjacent to the sites.
Staff will be trained to recognise mosquito and biting midge breeding activity and the
treatment of breeding sites.
An assessment of work areas will be undertaken prior to works and on an ongoing
informal basis to identify potential breeding sites.
Workforce accommodation facilities to be fitted with protective barriers, such as fly
screens and air conditioning.
Insect repellent will be made available to Santos and Contractor personnel as
required.
Any required specific area control plans based on assessment of potential breeding
sites will conform to the DERM’s Mosquito Management Code of Practice for
Queensland.
Queensland Health and the relevant local councils will be contacted for assistance in
choosing a suitable method of laviciding / eradication should this be necessary.












Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance section 11.7 and section 11.8 of
the EMP.
A record of periodic monitoring of ponding waters and rainwater tanks inspections for
mosquitoes and biting midges will be maintained.
Areas of ponding and pooled waster that cannot be easily removed or backfilled will be
inspected regularly for presence of larvae by the appropriate Environmental Manager.
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11.16.15

Mosquito and Biting Midge Management
The following represent an incident or failure to comply in regard to mosquito management:

Significant incidences of mosquito and midge bites are reported.

Mosquito and biting midge management strategies are not implemented.
Should an incident or failure to comply occur, a selection of the following actions will be
taken:

An investigation will be undertaken into why directives are not being carried out.

Personnel will be re-educated on desired practices.

Work policies and procedures will be reviewed and modified to improve the situation.

Weed Management Plan

Element/Issue

Weed Management

Operational Policy
or Management
Objective

To prevent the introduction and spread of weed species due to CSG fields development
activities.

Performance
Criteria



No new weed infestation in the CSG fields as a result of the project’s activities.



No spread of weeds from infested areas to previously weed-free areas.



Disturbed area restored to a state that minimises the potential for ongoing weed
colonisation.

Implementation
Strategy



A weed management plan will be prepared in accordance with:
Production North – Operating Procedure – Wash downs and Inspections;
Roma and Banana Local Shire Council Weed and Pest Animal Management Plans;
The Land Protection (Pest and Stock Route Management) Act 2002, which governs
actions with respect to the control and management of declared plants and animals
in the state;
– In consultation with the relevant weed management officers of the Department of
Employment, Economic Development and Innovations (DEEDI) (formally Primary
Industries and Fisheries) and the relevant local councils in the CSG fields;
– Biosecurity Queensland's Annual Pest Distribution Survey 2008 data and predictive
pest maps available on the DEEDI website:
http://www.dpi.qln.gov.au/cps/rde/dpi/hs.xsl/4790_9827_ENA_HTML.htm; and
– Queensland Herbarium naturalised flora data.
Work zones that have been identified as containing weeds within 5 km will be subject
to the following steps:
–
–
–





– Complete a risk analysis assessment; and
– Keep a copy of all documentation on file at the site office.
All personnel working in the CSG fields shall receive at minimum the training as
outlined:
Basic identifying features of declared weeds – including: Parthenium, Giant Rat’s
Tail Grass, America’s Rat’s Tail Grass, Giant Parramatta Grass and Prickly Acacia;
– Weed risk assessment forms and vehicle washdown requirements;
– Completion of the DEEDI Weed Hygiene Declaration and vehicle/machinery
inspection report; and
– Explanation of any quarantine zones and relevant procedures for decontamination
that apply.
Weed inspection of new development areas to be undertaken prior to activities
beginning and the location of declared plants and other noxious weeds recorded and
controlled.
Upon commencement of development activities all vehicles, equipment and portable
infrastructure (including trailers, generators, workshop and accommodation huts etc.)
will be washed at a designated weed washdown area. Access roads will be defined to
minimise the potential for the spread of weed species and protocols established for
–
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Weed Management

















washdown of vehicles travelling along them.
Cleaning procedures will be thorough to remove all soil or organic matter from the
surfaces of vehicles, equipment and portable infrastructure, including the
undercarriage in weed control areas. Personnel will also ensure all soil and organic
matter is removed from clothing and footwear.
All approved weed washdown facilities will be marked on project maps.
Washdown by air or water of a vehicle and/or portable equipment will be supervised by
trained personnel and the vehicles details recorded in a vehicle washdown register to
be maintained by the construction contractor in accordance with Santos Production
North – Operating Procedure – Wash downs and Inspections.
Waste water/sludge from the washdown facilities containing weed material and seeds
will be disposed of in an appropriate manner to prevent the dislodged seeds from
germinating. Regular site inspections around washdown facilities will be made to
verify that there is no new seed germination.
All vehicles will be certified and registered as clean before they are permitted access
to the CSG fields.
Control programs shall be prioritised to high risk areas adjacent to land of conservation
significance.
Imported material shall be obtained from weed free areas. A Weed Hygiene
Declaration Form will be obtained from all suppliers of gravel, sand, soil, mulch,
packing material, machinery, vehicles, water and any other potentially contaminated
products, to certify the product is weed/contaminant free.
Quarantine zones will be established if a declared or important weed is detected in the
CSG field and movement of plant and vehicles represent a risk of spreading a serious
weed infestation.
Following rehabilitation, weed survey and control will be incorporated into the
monitoring plan.
Weed Certification needs to be issued by an authorised officer, under the Land
Protection Act 2002 Part 2 section 244.
Plant and animal disease management plans will be developed for all GLNG Project
areas.

Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance with Section 11.7 of this EMP.
Pre-development weed surveys will be undertaken and all identified areas of weed
occurrence identified.
Regular surveys, through visual inspections or other means, of potential weeds will be
conducted by qualified personnel.
All work areas and access tracks will be regularly inspected to assess the effectiveness of
protection measures with particular attention to vehicle movements, washdown activities
and records and restoration activities.

Reporting and
Corrective Action






11.16.16

The appropriate Environmental Manager will maintain records of all weed monitoring
and control activities.
Areas left bare due to weed control will be reseeded in consultation with the
landholder.
Non-compliance and incident reports will be reviewed and closed out by the
appropriate Environmental Manager.
If weeds are identified in areas previously without weeds, control measures will be
undertaken in order to remedy and control.

Groundwater Management

Element/Issue

Groundwater Management

Operational Policy
or Management
Objective

To protect the quality of the existing groundwater resources.
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Groundwater Management

Performance
Criteria




Implementation
Strategy










Chemical and fuel storage areas will be bunded in accordance with AS 1940 and AS
3780 to prevent the seepage of any contaminants into the groundwater system.
Storage and loading/decanting areas for fuels and chemicals will be paved and
bunded and located outside the floodplain of the stream channels (i.e. approximately
50 m away from the top bank).
All refueling activities will be undertaken with suitable controls in place to
prevent/contain any spills.
All bunded areas will drain to sumps via suitably sized oil-water separators.



Sumps will not be discharged to grade unless water quality testing shows that it is
suitable to do so. If it cannot be discharged it will be removed for treatment.



Potentially contaminated water will be treated prior to being reused on site (e.g.
possible irrigation water).



Wells will be constructed (and decommissioned) to avoid interconnection between
aquifers.



Wells will be lined with steel casing which will be cemented to the side of the hole to
isolate any aquifers that are intersected.
When no longer required, all exploration wells will be backfilled (if not modified as
monitoring piezometers) to prevent them acting as direct conduits between aquifers.
Associated water management and brine containment ponds will be sealed to prevent
seepage of contaminated water to the underlying groundwater system.
Investigation of injection of water into aquifers which have been subjected to loss of
head due to coal seam depressurisation will be undertaken selectively to reduce the
area of influence of the CSG production on aquifer drawdown.





Monitoring and
Auditing

Groundwater quality will not be impacted by development activities.
Spill containment facilities constructed in accordance with AS 1940 (2004) and AS
3780 (1994).
Environmental impacts are within authorised limits.

Monitoring and auditing will be conducted in accordance with Section 11.7 of this EMP.
The integrity of storage and management facilities and bunded areas will be routinely
inspected.
A groundwater monitoring program will be implemented to include the following:

Regional bore census within a radius of the CSG field boundaries.

Inventory of groundwater users within the coal seam aquifers.

Conduct water level measurements biannually.

Monitoring in deep aquifers to enable forecasting of pressure drops from CSG
dewatering activities.

Groundwater levels in selected Great Artesian Basin units and hydrochemical
monitoring.

Submit annual comparison of monitored water level data to predicted water levels to
DME in accordance with the PG Act.

Background water quality sampling and analyses.
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11.16.17

Groundwater Management
Records will be kept of the volumes of hydrocarbon/fuel purchased, used, disposed and
recycled.
Monitoring and auditing will be conducted in accordance section 11.7 and section 11.8 of
the EMP.
The appropriate Environmental Manager will report on the results of the groundwater
monitoring program. Reports will be submitted to the appropriate Manager and the relevant
regulatory agencies as required.

Determine trigger levels and implement water supply restoration measures as
necessary. These measures include:
Lower pump inlet in affected bore;
Drill new bore outside zone of influence;
Provide alternative supplies; and
Deepening the bore to provide access to an aquifer of suitable quality and yield
that is less impacted by CSG operations.
The following is to be classified as an incident or failure to comply in relation to groundwater
management:

Breach in integrity of bunds.

Non-compliance with AS 1940 and AS 3780.

Detection of groundwater contamination or drawdown.
Should an incident or failure to comply occur in relation to groundwater management, a
selection of the following corrective actions will be considered where relevant:

Rectify storage/handling non-compliance.

Contain and remediate or dispose of contaminated material/contaminants.

Investigate and implement measures to prevent recurrence.

Surface Water Management

Element/Issue

Surface Water Management

Operational Policy or
Management
Objective

To minimise the potential impacts of the CSG development on downstream surface water
quality.

Performance Criteria





Implementation
Strategy

Prevention of any unauthorised direct or indirect release of contaminants resulting
from CSG fields development activities to surface waters.
No accelerated erosion as a result of construction activities.
Environmental impacts are within authorised limits.

A stormwater management plan (including installation of appropriate infrastructure,
adoption of monitoring controls and obtaining appropriate licences as required) will be
developed, implemented and maintained across the project’s components. The
stormwater management plan will include the following:
Construction and Field Development Activities
The following strategies will be implemented to minimise potential impacts on receiving
surface waters:

Preparation and implementation of a site-specific construction erosion and sediment
control plan.

Plan infrastructure locations to avoid artesian springs.

Where necessary, divert watercourses either by low flow diversion or coffer dams
with pumping.

Installation of temporary drainage works (channels and bunds) together with
sediment and erosion control for new disturbance areas.

Installation of temporary sediment basins to capture sediment-laden runoff from site.

Ponds and dams will be designed, operated and decommissioned in accordance with
relevant guidelines and industry standards.

Use pumps to maintain dry working conditions in temporary excavations, rather than
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constructing temporary open channels for gravity drainage of temporary excavations,
where gravity channeling is not acceptable.

Stabilise cleared areas not required for development activities with vegetation or
appropriate surface treatments as soon as practicable following clearing to minimise
erosion.

Provision of appropriate storage areas for fuels and dangerous goods with spill
cleanup kits, and ensuring that relevant personnel are trained in appropriate handling
of such materials and spill prevention.

Chemical and fuel storage areas to be management in accordance with the
requirements of the Groundwater component of this EMP.

Seeding of long-term topsoil stockpiles will be carried out with an appropriately
designed seed mix.

All clearing and grading activities to minimise the potential for soil erosion and
provided for in the Clearing and Grading component of this EMP.
Appraisal Drilling, Pilot Testing and Gas Processing Facilities
This section describes measures that are generally applicable during appraisal and pilot
drilling activities and at gas processing facilities. The sites will be divided into different
areas according to activity/land-use. Surface water management strategies for each area
are listed below.
Maintenance, Drilling, Process and Chemical Storage Areas

Maintenance and process areas will be built on paved and bunded areas. The
bunded areas will each have a sump to collect stormwater.

Bunded storage areas for fuels and dangerous goods will be provided with spill
clean-up kits in accordance with Australian standards (AS 1940:2004 and AS
3780:1994).

All transfers of fuels and chemicals will be controlled and managed to prevent
spillage outside bunded areas.

All bunded areas will drain to sumps via suitably sized oil-water separators.


Sumps will not be discharged to grade unless water quality testing shows that it is
suitable to do so. If it cannot be discharged it will be removed for treatment.

Oily water drainage will be designed to allow the introduction of cleaning equipment
to the system.
Disturbed Areas

The stormwater drainage from disturbed areas less likely to be contaminated by
hydrocarbons or chemicals will pass through a “first flush” collection and retention
system.

Excess runoff above the “first flush” volume will by-pass the retention system and will
be discharge directly into the stormwater outlet system.

The potentially contaminated “first flush” volume retained will be the runoff resulting
from a 1 in 5 year average rainfall intensity for the site (as derived using methods
outlined in Australian Rainfall and Runoff (1987)) for the critical duration storm for the
site.

Retained “first flush” water will be tested and if suitable it will be discharged into the
stormwater outlet system. Alternatively it will be treated prior to discharge.

All stormwater pipes and open drainage channels will be designed in accordance
with best-practice engineering principles.
Undisturbed Areas

Undisturbed/ ‘clean’ areas will generate stormwater runoff quantity and quality similar
to natural runoff. This runoff will be diverted around potentially contaminated
catchments and be discharged.
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Monitoring and
Auditing

Monitoring and auditing will be conducted in accordance with Section 11.7 of this EMP.
Monitoring requirements for erosion and sediment control will include routine visual
inspections, including following all significant storm events. Inspections will include the
integrity of diversion bunds, drains and storage facilities, and cover housekeeping to
ensure stormwater runoff does not contain rubbish or contaminants.
A water quality monitoring program will be implemented to assess impacts and the
effectiveness of mitigation measures on receiving water quality and to detect
environmental change outside of agreed limits.

Reporting and
Corrective Action

Reporting of environmental performance data will be conducted in accordance with
Section 11.8 of this EMP.
Reporting, investigation and management of corrective actions associated with
environmental events (including incidents, hazards, near misses, non-compliance vents
and third party complaints) will be managed through the use of the IMS and reported to the
appropriate authority as required.
Any non-compliance will be reported to the relevant regulatory agencies as required.

11.16.18

Land Contamination

Element/Issue

Land Contamination

Operational Policy or
Management Objective

To manage potential soil contamination during the development of the CSG fields.

Performance Criteria




Implementation
Strategy

Prevention
Strategies for the prevention of potential land contamination will include:

Consultation with landholders prior to development commencing to determine
whether any potential areas of contamination are located within the proposed
development area.

Avoid the disturbance of any known areas of contamination. If avoidance is not
possible, the contaminated material will be excavated and with remediated or
disposed of at an approved facility. Work to be undertaken in accordance with DERM
requirements.

Construction of appropriate spill containment facilities for all chemicals and fuel
storage areas (in accordance with AS 1940 and AS 3780).

Establishing and maintaining a hazardous materials register detailing the location and
quantities of hazardous substances including their storage, use and disposal.

Induction and training of personnel and implementation of safe work practices for
minimising the risk of spillage.
Containment

If suspect contamination is found during earthworks, work in that area will stop until a
suitably qualified person has inspected the site, the hazard has been assessed and
appropriate action has been taken.

Any hydrocarbon spillage from storage areas, diesel and chemical spills from
construction equipment, and industrial waste spills will be contained and
treated/remediated in accordance with appropriate legislative requirements.

If an area of contamination is reported, the cause will be identified, the material
analysed, and an appropriate management strategy developed. The impact may be
contained by isolating the source or implementing controls around the affected site.

DERM approval will be obtained if contaminated material must be removed from the
work area.
Remediation

Remediation of contaminated land will use the most appropriate available method to
achieve required commercial/industrial guideline validation results.

No contamination of soil.
Spill containment facilities constructed in accordance with AS 1940 (2004) and AS
3780 (1994).
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Validation sampling of any remediated area will be used to establish the site as
"clean" as per the relevant DERM Contaminated Land and National Environment
Protection Measure (NEPM) Guidelines.

Monitoring and Auditing

The integrity of storage facilities for hazardous materials and wastes and bunded areas will
be routinely inspected.
Any hydrocarbon spillage from storage areas or diesel or chemical spills will be reported.

Reporting and
Corrective Action

The appropriate Environmental Manager will keep records of contamination incidents.
The following will be classified as an incident or failure to comply in relation to soil
contamination management:

Breach in integrity of bunds.

Non-compliance with AS 1940 and AS 3780.

Known contaminated area not managed.
Should an incident or failure to comply occur in relation to soil contamination management,
a selection of the following corrective actions will be considered where relevant:

Rectify storage/handling non-compliance.

Contain and remediate or dispose of contaminated material/contaminants.

Investigate and implement measures to prevent recurrence.

Any known contaminated sites will be reported to DERM.

11.16.19

Waste Management

Element/Issue

Waste Management

Operational Policy or
Management Objective

To ensure that the CSG fields development adheres to the waste management hierarchy
of avoid, reuse, re-use and recycle. Where this is not possible, to dispose of waste in the
most appropriate manner.

Performance Criteria




Implementation
Strategy

General

Waste management plans will be updated prior to construction and operation of the
CSG fields.














No inappropriate disposal or management of waste.
No contamination of soil, air or water as a result of waste handling.

The waste management plan will outline management strategies for specific waste
streams will be developed prior to the activity commencing.
The waste management plan which will document the intended use of the local
council waste and recycling facilities. This will be discussed and agreed with the
local council before finalisation.
On completion of each CSG field component, all waste material will be removed
from the workplace. No wastes will be buried or disposed of on-site without local
government and/or DERM approval.
The appropriate Environmental Manager will advise designated disposal areas.
General waste will be collected and transported generally to local council approved
disposal sites.
Food wastes will be collected, where practicable, considering health and hygiene
issues, for disposal off-site.
Refuse containers will be located at each worksite.
Where practical, wastes will be segregated and reused / recycled (e.g. scrap
metal).
All personnel will be instructed in project waste management practices and
procedures as a component of the environmental induction process.
Suppliers will be requested to minimise packaging where practicable.
Emphasis will be placed on housekeeping and all work areas will be maintained in a
neat and orderly manner.

Prepared for Santos, November 2009
11-31

GLNG PROJECT - ENVIRONMENTAL IMPACT STATEMENT
SUPPLEMENT

Coal Seam Gas Field Environmental
Management Plan

Section 11
Element/Issue

Waste Management

All equipment and facilities will be maintained in a clean and safe condition.

Ensure that any general waste from drilling activities is not spread over the soil.
Liquid Waste

A contingency plan for the disposal of effluent during wet weather will be developed
by Santos’ EPC Contractor.

Sewage or grey water will either be collected for treatment and disposal off-site or
treated via an on-site treatment system and disposed of to effluent absorption beds
or irrigation fields.

The treatment method will be selected in consultation with a relevant local authority
and DERM and the relevant environmental authority obtained.

Sewage effluent absorption beds and/or irrigation fields will be selected and
designed to ensure that:
– Sensitive areas are avoided.
– There is no ponding or runoff of effluent.
– The receiving environment has the capacity to assimilate the contaminants.
Hazardous Waste

Chemical wastes will be collected in 200 litre drums (or similar sealed container)
and appropriately labelled for safe transport to an approved chemical waste depot
or collection by a liquid waste treatment service.

Storage, transport and handling of all chemicals will be conducted in accordance
with all legislative requirements.

Containment bunds and/or sumps will be drained periodically to prevent overflow
and subsequent pollution of the surrounding land and/or water body.

All hazardous wastes will be appropriately stored in bunded areas away from
watercourses and in accordance with legislative requirements.

Hazardous wastes, such as solvents, rust proofing agents and primers will be
managed in accordance with the requirements of relevant legislation and industry
standards.

A hazardous materials inventory will be prepared.

Material safety data sheets (MSDS) for hazardous materials will be available at all
work sites.

Hydrocarbon wastes, including lube oils, will be collected for safe transport off-site
for reuse, recycling, treatment or disposal at approved locations.

All regulated waste will be removed from site by a person who holds a current
authority to transport such waste under the provisions of the EP Act 1994 and sent
to a facility licensed to accept such waste.

If a hazardous contaminant is released to waters or land the following steps must
be taken:
– Take immediate action to stop any further release;
– Take immediate action to contain the hazardous contaminant to the affected
area, taking particular care to protect environmentally sensitive areas;
– Restore or rehabilitate the environment to its condition before the release
occurred; and
– Take necessary action to prevent a recurrence of the release.

Monitoring and Auditing

Housekeeping checks will be undertaken to ensure waste is being stored correctly and
that no littering is occurring.
Work and accommodation sites will be inspected after relocation to ensure that no waste
material remains.
The quality characteristics of treated effluent (if discharged to land) will be monitored in
accordance with the environmental authority conditions.
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Reporting and
Corrective Action

Records will be maintained of all monitoring and auditing activities. Results will be
reported to the appropriate Environmental Manager at agreed intervals.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
All incidents that deviate from normal operating conditions will be reported and
corrective action initiated (including reporting to relevant agencies where this is
warranted/required) by the construction contractor to prevent a recurrence of the
incident.
Non-compliance and incident reports will be reviewed and closed out by the
appropriate Environmental Manager.






11.16.20

Chemical and Dangerous Goods Management

Element/Issue

Chemical and Dangerous Goods Management

Operational Policy
or Management
Objective

To ensure that storage and handling of chemicals and dangerous goods does not cause
harm to persons or the environment.

Performance
Criteria




Implementation
Strategy




Monitoring and
Auditing

No hazardous goods contamination of the environment.
Storage and handling procedures correct and appropriate.

Spill control procedures will be prepared and personnel trained.
Dangerous goods will be stored and handled as per the requirements of relevant
Australian Standards.

Dangerous goods will, where appropriate (e.g. outside locations), be stored in bunded
areas away from watercourses.

MSDSs for chemicals and dangerous goods will be available on-site.

Waste dangerous goods, which cannot be recycled, will be transported to a designated
disposal site as approved by the local authority.

Spills of dangerous goods will be rendered harmless and collected for treatment and
disposal at a designated site, including cleaning materials, absorbents and
contaminated soils.

Absorbent and containment material (e.g. absorbent matting) will be available where
hazardous materials are used and stored and personnel trained in their correct use.

Protective clothing, appropriate to the materials in use, will be provided.

Relevant permits will be held and conditions of permits met.
Regular inspections to ensure that chemical storage facilities continue to meet Australian
Standards.
Audits will include inspection of dangerous goods storage areas.

Reporting and
Corrective Action








The construction contractor will maintain records of all monitoring and auditing
activities and report results to the appropriate Environmental Manager at agreed
intervals.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
All incidents that deviate from normal operating conditions will be reported and
immediate corrective action initiated (including reporting to relevant agencies where
this is warranted/required).
Non-compliance and incident reports will be reviewed and closed by senior
mangement.
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Noise and Vibration

Element/Issue

Noise and Vibration

Operational
Policy or
Management
Objective

To construct and operate the CSG fields infrastructure in a manner to minimise the impact of
noise and vibrations on surrounding residences.

Performance
Criteria

Construction
The noise criteria to be achieved for evening and night-time construction noise will be the nighttime sleep disturbance criteria of LAmax 50 dB(A).
It is common practice that noise limits are relaxed during daytime construction works, where it
may not be practicable to achieve operational noise limits. The reasons for the relaxation of
limits include (i) construction activities are not a long-term noise source, (ii) operational noise can
be controlled within enclosures or buildings, whereas these buildings are not completed during
the construction phase.
Operation
The operational noise criteria will be based on the DERM’s Ecoaccess Guideline: Planning for
Noise Control. The relevant criteria are:

Background creep criteria for general CSG field activities noise.

Low frequency noise criteria for low frequency noise sources.

Specific noise level criteria for flares.
Construction

Implementation
Strategy

The following strategies will be implemented during the construction activities:

Use of the quietest plant and equipment that can practically and reasonably undertake the
work wherever possible.

Select facility locations in accordance with required offset distance guidelines. Predicted
noise offsetting locations are shown in the table
below:








Regular maintenance of equipment in order to keep it in good working order.
Construction work will generally be limited during evening and night-time periods (6.30 pm
to 6.30 am). On Sundays/Public Holidays it will only be undertaken in accordance with “best
practice” noise management where sensitive noise receptors are present.
If blasting is required for the project the following mitigation strategies will be implemented:
– Blasting will occur between 9:00 am and 3:00 pm Monday to Friday, and 9:00 am to
1:00 pm Saturday as recommended by DERM;
– Buffer distance will be calculated to increase noise attenuation for sleeping areas; and
– Affected sensitive receptors will be consulted and a resolution strategy developed.
Adjacent landholders/residents will be notified prior to any atypical noise events outside of
daylight hours.
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Operators of construction equipment will be made aware of the potential noise problems
and of techniques to minimise noise emission through a continuous process of operator
education.

Utilise existing community consultation mechanisms to provide access to information for the
community and maintain positive relations with landholders.

Best available work practices will be employed on-site to minimise occupational noise
levels.

High efficiency mufflers will be fitted to appropriate construction equipment.

Consideration will be given to sourcing so-called “quiet” white-noise reversing alarms
whose annoying character diminishes quickly with distance and self-adjusting alarms which
adjust emission levels relative to the local background noise level.

Nearby residents will be made aware of the times and duration of the major construction
activities.
Operations











Monitoring and
Auditing

Adopt minimum offset buffer distances between noise sources and sensitive receptors to
negate the need for mitigation measures, as shown in the table above. Where this buffer
distance is not able to be achieved, noise mitigation measures such as an enclosure or
partial enclosure may be incorporated.
Where compressor stations are located within 1,000 m of a noise sensitive receptor,
specific noise mitigation measures will be implemented such as:
– Hospital grade exhaust silencer.
– Secondary absorptive exhaust silencer.
– Absorptive splitter attenuator.
– Mineral wool insulated panels with steel facing (inner perforated).
Production wells will not be located within 300 m of a noise sensitive receptor. If this is not
possible noise mitigation measures such as an enclosure or partial enclosure will be
considered.
Flare noise mitigation measures will be considered including lagging of piping, muffling the
gas stream jets (or via water injection), and incorporating design measures such as
appropriate diameter flare ports.
Items of equipment will be specified to comply with the occupational noise level limit of 85
dBA at 1 m.
Items which cannot comply with the 85 dBA specification will be contained in buildings or
specially designed acoustic enclosures.
Designs for compressors and blowers will incorporate proprietary acoustic enclosures as
necessary.

Construction
Construction equipment will be inspected regularly to maintain optimal working conditions.
Throughout construction, the contractor’s environmental representative will undertake regular
environmental audits.
Operation
Once the construction of each compressor station is completed, a noise monitoring program to
meet the requirements of the project’s environmental authority will be implemented.
Should a justifiable noise complaint be received, an appropriately designed monitoring program
will be implemented.
Any noise monitoring will be conducted in accordance with the Environmental Protection Policy
(EPP(Noise)).
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Reporting and
Corrective
Action





11.16.22

The construction contractor will maintain records of all monitoring and auditing activities
and report results to the appropriate Environmental Manager.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
All incidents that deviate from normal operating conditions will be reported and corrective
action initiated (including reporting to relevant agencies where this is warranted/required).
Non-compliance and incident reports will be reviewed and closed out by the appropriate
Environmental Manager.

Air Quality

Element/Issue

Air Quality

Operational Policy
or Management
Objective

To develop and operate the CSG fields in a manner that maintains ambient air quality within
the local airshed.

Performance
Criteria





No excessive dust emissions.
Complaints from landholders responded to within 2 working days.
Compliance with environmental authority conditions.

Implementation
Strategy



Consult with and advise any landholders with the potential to be impacted by
construction dust emissions prior to the commencement of activities.
Vehicles and machinery will be fitted with appropriate exhaust systems and emission
control devices. The devices will be maintained in good working.
Construction sites and access roads will be watered on an as-required basis to
minimise the potential for environmental nuisance due to dust. Watering frequency will
be increased during periods of high risk (e.g. high winds).
The extent and period of exposure of exposed surfaces will be minimised.
Exposed surfaces will be promptly restored following construction to stabilise the
disturbed surface and limit the potential for dust generation.
Vehicles will be operated in a fuel efficient manner so as to minimise fuel consumption
and vehicle emissions at all times.
Air will be injected into flares to make flares smokeless, thus reducing particulate
matter emissions.
Field operation protocols will be designed to minimise flaring, venting and other
emissions sources.
Maintenance procedures will ensure that the duration and frequency of venting of gas
via the main release valves is minimised.
The feasibility of converting cold vents to flares will be investigated.
Monitor compressor station emissions and ensure compliance with licence conditions.
Where local land practices permit, large scale burning of cleared vegetation will be
avoided and timber should be stacked in piles to provide fauna habitat and assist
revegetation (subject to landholder agreement).














Monitoring and
Auditing

The various components of the CSG fields infrastructure and associated access areas will
be regularly inspected to assess the effectiveness of air quality mitigation measures.
Regular visual monitoring of dust emissions will be conducted and watering frequency
altered as required.
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Air Quality






11.16.23

The appropriate Environmental Manager will maintain records of all monitoring and
auditing activities and reports.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
All incidents that deviate from normal operating conditions will be reported and
corrective action initiated (including reporting to relevant agencies where this is
warranted/required) to prevent a recurrence of the incident.
Non-compliance and incident reports will be reviewed and closed out by senior
management.

Transport and Traffic Management

Element/Issue
Operational Policy
or Management
Objective

Transport and Traffic Management
To minimise any potential impacts associated with traffic generated by construction traffic

.
Performance
Criteria

Any complaints from landholders responded to within 2 working days.

Implementation
Strategy


















All heavy vehicles travelling to and from the construction areas will follow dedicated
heavy vehicle routes to avoid built-up areas wherever possible.
Access to and from the CSG fields will be via designated routes.
No vehicles associated with CSG field activities will be driven on unauthorised land.
Use of carpooling and bus services will be implemented where practicable to minimise
worker trips during construction.
Where practicable, truck deliveries will be restricted to daytime working hours.
Dangerous goods will be transported along preferred dangerous goods routes in
accordance with the Australian Code for the Transport of Dangerous Goods by Road
and Rail and in accordance with the requirements of the Queensland Transport
Operations (Road Use Management – Dangerous Goods) Regulation 1998 and the
Transport Infrastructure Act 1994.
If possible, the transport of oversize loads will be restricted to non-peak periods to
minimise traffic disruptions and will be provided with appropriate escorts and approvals
from both the Main Roads Department and the Police.
Clear traffic signs and signals will be installed on-site to provide for safe traffic
movement.
Santos proposes to enter into an Agreement with Council identifying the likely issues
associated with road infrastructure related to the GLNG Project. This Agreement will
identify the contribution attributable to GLNG for its specific impact on road
infrastructure and identify the means of mitigating this impact.
Development of temporary traffic control measures necessary to ensure safe traffic
movement during construction.
Santos will develop appropriate management plans for the unloading and loading of
CSG field equipment at the wharf prior to the commencement of shipping to ensure
environmental impacts on the surrounding area are considered.
GLNG is committed to discuss with Queensland Rail (QR) requirements for upgrades
to the QR network that will be impacted by the construction of the CSG fields prior to
construction.

Monitoring and
Auditing

Monitoring and auditing of environmental performance will be in accordance with Section
11.7 of this EMP.

Reporting and
Corrective Action

Reporting of environmental performance data will be conducted in accordance with Section
11.8 of this EMP.
Landholder complaints will be recorded in a complaints register (that forms part of the
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Transport and Traffic Management
EHSMS) and appropriate corrective actions will be implemented and closed out by the
appropriate Environmental Manager.


Non-compliances, environmental incidents and their corrective actions will be
managed through the IMS and reported to the appropriate authority as required.

Reporting will occur on an incident, weekly and monthly basis to the Pipeline
Environmental Manager.
In the event of a complaint, an incident or failure to comply with requirements, relevant
corrective action will be taken which could include the following:






11.16.24

Traffic patterns will be investigated and vehicles will be rescheduled or rerouted if
possible.
Repeatedly offending vehicles will be identified and operators instructed on the
required operation protocol for the vehicle or removal from this responsibility.
Appropriate approvals will be sought from relevant authorities where this has not been
done.
Issues of non-compliance will be rectified.
Review and modification of the traffic management plan.

Greenhouse Gas

Element/Issue

Greenhouse Gas

Operational Policy
or Management
Objective

To minimise the generation of greenhouse gas emissions from the GLNG Project.

Performance
Criteria




Implementation
Strategy

The GLNG Project will comply with the requirements of the Energy Efficiency Opportunities
Act 2006 including the assessment of energy use patterns and opportunities for reduced
energy consumption every 5 years.
The GLNG Project will be included in Santos’ Greenhouse Challenge inventories and
reporting under the Greenhouse Challenge Plus program.
Santos will manage greenhouse gas emissions by:

Implementing energy efficiency measures throughout the project life.

Continuously improving the efficiency of extracting CSG.

Continuing to reduce the carbon intensity of Santos’ products by focussing on energy
efficiency, technology development and by embedding a carbon price in all activities.

Using energy more efficiently by identifying opportunities to implement energy
efficiency projects and report their progress.

Examining the commercial development of low emission technologies, including
storage solutions, which will contribute towards long-term aspirational greenhouse gas
emission reduction targets.

Pursuing no flaring or venting of associated gas, unless there are no feasible
alternatives.

Continuing to publicly disclose Santos’ greenhouse emissions profile and carefully
examine forecast emissions.

Monitoring climate change risk and develop appropriate adaptation strategies for their
business.

Assisting governments and engage with other stakeholders on the design of effective
and equitable climate change regulations and policy.
Santos will avoid land clearing to the greatest extent possible by actively seeking drilling
locations that have already been cleared and minimising the land clearing in areas where it
is required.

Compliance with Greenhouse Challenge Plus program.
Compliance with Santos’ Climate Change Policy.

To minimise the opportunity for well blow-out and the uncontrolled release of CSG into the
atmosphere Santos will:
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Ensure a blow-out preventer is utilised in all drilling activities.



Ensure appropriate processes and procedures are developed and implemented for
dealing with such an event on site - e.g. appropriate job safety analysis and standard
operating procedures.



Ensure competence of drillers and operators.

Monitoring and
Auditing

All actions undertaken and goals set to reduce GHG emissions will be assessed, reported
and verified as required under Santos company policy and under the various agreements
and programs of which Santos is a member.

Reporting and
Corrective Action






11.16.25

The Environmental Manager will maintain records of all monitoring and auditing
activities and reports.
Recommendations and corrective actions arising from audits and reviews will be
implemented.
Any incidents of non-compliance with policies or commitments will be investigated and
appropriate mitigation measures implemented.
Non-compliance and incident reports will be reviewed and closed out by senior
management.

Cultural Heritage

Element/Issue

Cultural Heritage

Operational Policy
or Management
Objective

To protect the cultural heritage values of the CSG fields.

Performance
Criteria




Compliance with the requirements of the Aboriginal Cultural Heritage Act 2003 and the
relevant Cultural Heritage Management Plans (CHMPs).
No disturbance of any place on the Queensland Heritage Register in accordance with
the requirements of the Queensland Heritage Act 1992.

Implementation
Strategy

Santos is committed to the protection of cultural heritage sites and the sensitive handling of
any discovery of sites. Santos will:

Finalise the development of relevant CHMPs with representatives of the Aboriginal
groups that have a current registered native title application.

Complete cultural heritage surveys and develop and implement agreed management
measures for the management of cultural heritage in accordance with the principles
and procedures detailed in the approved CHMPs.

Where potential non-indigenous heritage material is identified and likely to be
disturbed, determine the significance of the site in consultation with the DERM and
undertake relocation / preservation of the material. A project specific conservation
management plan will be prepared to establish mitigation, management and approval
procedures.

Include cultural heritage issues in the project induction program and involve
representatives from the Aboriginal Parties in the development and implementation of
such programs.

Monitoring and
Auditing

Auditing of compliance with the CHMPs in accordance with the processes defined within the
CHMP.
Auditing of any non-indigenous cultural heritage encountered during CSG fields activities.
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Cultural Heritage
Any signs of disturbance of artifacts will be reported to the appropriate Environmental
Manager and the relevant indigenous stakeholders.
Any of the following will constitute an incident or failure to comply:

Failure to prepare and/or implement a CHMP.

Unauthorised disturbance of any artifacts.

Failure to implement a cultural heritage monitoring program.
In the event of an incident or failure to comply, the commitment that has not been
undertaken will be reviewed and modifications implemented as appropriate.

Social and Community

Element/Issue

Social and Community

Operational Policy
or Management
Objective

To minimise any social disruption to the local communities within the CSG fields.

Performance
Criteria

Complaints responded to within 2 working days.
Provision of food in the workforce accommodation facilities will be in compliance with the
Food Act 2006.

Implementation
Strategy

To minimise social and community impacts from the project Santos will implement the
following strategies:

Provide on-site accommodation for construction and operational workers.

All workforce accommodation facilities are to comply with the Queensland
Development Code MP 3.3 Temporary Accommodation Buildings (draft until the code
is finalised).

Negotiate land access and compensation agreements with those private landholders
or landowners within the area of the petroleum authority directly impacted by the CSG
field activities (once plans and design details have been determined) in accordance
with the Petroleum Act 1923 and Petroleum and the Gas (Safety and Production) Act
2004.

Develop a social management plan to monitor social impacts associated with the
project and work with local services and stakeholders to develop practical solutions.

Adopt local procurement policies in order to enhance local economic benefits.

Implement its apprenticeship program in the Roma and Fairview districts where
practicable, with the continued primary goal of providing permanent jobs for fullytrained apprentices.

Minimise social impacts on indigenous persons in the project area by the
implementation of the Santos Aboriginal Engagement Plan.

Contribute to local liveability programs and will initiate a community consultation and
awareness campaign to promote project benefits to the community.

Monitoring and
Auditing

Auditing of compliance with the social management plan and the Aboriginal Engagement
Plan.

Reporting and
Corrective Action

The following will be classified as an incident or failure to comply:

Failure to prepare or comply with the social management plan or the Aboriginal
Engagement Plan.

Receipt of complaints from local communities members about the construction or
operation of the CSG fields.
In the event of an incident or failure to comply, the commitment that has not been
undertaken will be reviewed and modifications implemented as appropriate.

11.16.27

Emergency Response

Element/Issue

Emergency Response
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Operational Policy
or Management
Objective

To ensure that project personnel can respond effectively and efficiently in the event of an
emergency associated with development and operation of the CSG fields.

Performance
Criteria





Implementation
Strategy

Emergency plans for construction developed and in place prior to activities
commencing.
All personnel familiar with emergency procedures and their role in the event of
emergency, and drills undertaken.
All personnel familiar with the District Disaster Management Group and their role in the
event of a disaster.

Santos will prepare a detailed emergency response plan which will include consideration of
the following:

Information outlining the connection to relevant legislation as well as specific GLNG
project Environmental Management Plans.

Inclusion of the District Officer for the Roma Police District to represent the
Queensland Police Service (QPS) as a stakeholder when developing the Emergency
Response Plan (ERP).

Communication and coordination between Santos and the District Disaster
Management Group regarding the project’s activities.

Development of a response, investigation, command, control and recovery for both
natural disasters and other disasters/emergencies and incidents.

The Emergency Response plan shall include information outlining the connection to
relevant legislation as well as specific Santos project EMPs.


Santos will ensure engagement with QPS and other agencies in Emergency response
exercises.



Response procedures in the event of a fire, chemical release, spill, leak, explosion,
equipment failure, bomb threat, natural disaster (including severe storm, bushfire and
flood events) or any other likely emergency.

Communication arrangements and contact details.

Roles and responsibilities of responsible personnel.

Emergency controls and alarms.

Evacuation procedures.

Emergency response equipment.

Leak detection and control points.

Training requirements.

Site access and security.
Santos will minimise development in high bushfire and landslide risk areas. Where
development is located in these areas, Santos will employ safety management procedures
to minimise the likelihood of the project initiating or spreading bushfire. Management
measures include:

Design standards to control risk of fire occurring.

Inspection and monitoring.

Area around well heads cleared of vegetation.

Emergency response procedures.
Santos will employ a range of procedures to minimise the risk of landslide including:

Investigate alternative sites away from landslide risk areas.

Utilise appropriate construction materials, equipment and techniques.

Cease work during periods of potential landslide activity (e.g. high rainfall events).

Minimise vegetation clearing, stabilise slopes.

Regular inspection and monitoring.

Emergency response procedures.
Monitoring and
Auditing

The effectiveness of the emergency response plan will be regularly tested and audited.
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Emergency Response
The appropriate Health and Safety Manager will be responsible for compiling the results of
testing and auditing programs.
The following constitute incidents or failure to comply:

Emergency response plan is not prepared or implemented.

Emergency response equipment is not provided.

Emergency response training is not undertaken.

Emergency response procedures not followed in the event of an incident.

Bushfire or landslide risk mitigation strategies not implemented.
In the event of an incident or failure to comply, one or more of the following actions will be
undertaken as appropriate:

Prepare or implement the emergency response plan or risk mitigation strategy.

Provide the necessary equipment or training.

Investigate why the emergency response procedures were not followed and implement
mitigation measures.

Fire Management

Element/Issue

Fire Management

Operational Policy
or Management
Objective

To prevent the initiation of bushfires as a result of GLNG Project related activities.
To protect GLNG personnel and key GLNG Project infrastructure from bushfire and fire
impacts.

Performance
Criteria






Develop and implement emergency response plans that include fire management.
No unplanned or uncontrolled fires caused by GLNG Project relative activities.
Emergency plans for construction developed and in place prior to activities
commencing.
All personnel familiar with emergency procedures and their role in the event of
emergency, and drills undertaken.




Implementation
Strategy

Minimise fire risk through evaluation processes and management of those risks.
Restrict high-risk activities in accordance with local fire bans or in times of high fire
danger.

Maintain a plan for rapid and co-ordinated response to the outbreak of fire through an
established fire response plan in conjunction with the local metropolitan and rural fire
brigades.

Implement evacuation procedures and hazard reduction.

Implement and maintain building fire detection and alarm systems, emergency lighting,
fire hydrants, fire hose reels, fire extinguishers and service checks to relevant
specifications as per Australian Standards.

Undertake fire safety awareness training as part of site inductions.

Conduct fire safety awareness training as part of site inductions.

Conduct regular fire drills and record exercises as actions generated.

Conduct periodic fire equipment audits.

Consult with all relevant fire management authorities.
Santos will minimise development in high bushfire and landslide risk areas. Where
development is located in these areas, Santos will employ safety management procedures
to minimise the likelihood of the project initiating or spreading bushfire. Management
measures include:

Design standards to control risk of fire occurring.

Inspection and monitoring.

Area around well heads cleared of vegetation.

Emergency response procedures.

Monitoring and

The effectiveness of the fire management component of the emergency response plan will
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Fire Management
be regularly tested and audited.
Fire drills to be conducted at least annually.

Reporting and
Corrective Action







Extinguish fire if safe to do so.
Report all fire events to the appropriate Health and Safety Manager and to the
landholder immediately.
Notify fire brigade and implement evacuation procedure if appropriate.
Review fire management plans following fire events.
The appropriate Health and Safety Manager will be responsible for compiling the
results of testing and auditing programs.
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Incidents and Complaints

Element/Issue

Incidents and Complaints

Operational Policy
or Management
Objective

To manage and respond to any environmental or social incidents and complaints from the
community regarding the development and operation of the CSG fields.

Performance
Criteria

Complaints from landholders responded to within 2 working days.
Incident and complaints register established and maintained.

Implementation
Strategy

All incidents and complaints will be documented in an incidents/complaints register.
The complaints form will document at least the following information:

Time, date and nature of complaint.

Type of communication (telephone, letter, email, visit).

Name, contact address and contact number (if provided).

Response and investigation undertaken as a result of the complaint.

Action taken and signature of person investigating complaint.
Each complaint will be investigated as soon as practicable and, where appropriate,
corrective action taken to remedy the cause of the complaint.

Monitoring and
Auditing

The appropriate Environmental Manager will maintain the complaints register and ensure all
complaints are resolved. The complaint form will be checked within two weeks of complaint
receipt to ensure follow-up action has been taken to resolve the issue.

Reporting and
Corrective Action

All complaints and incidents are to be reported to the appropriate Environmental Manager.
The complainant will be advised of what action, if any, has been taken as a result of the
complaint.
Should further incidents occur or complaints be received in relation to previous occurrences,
an appropriate selection of the following corrective actions will be undertaken:

Additional environmental awareness training of the workforce with respect to the
procedures to be followed for environmental incidents or complaints.

Investigation into why the incident/complaint was not addressed within the specified
time frame.

Incident/complaint follow-up according to the results of the investigation.

Where required, work place practices will be reviewed.

11.16.30

Decommissioning

Element/Issue

Decommissioning

Operational Policy or
Management
Objective
Performance Criteria

To restore the decommissioned project sites to be compatible with the surrounding
conditions.

Implementation
Strategy

At least five years prior to the decommissioning of each field, a detailed site
decommissioning plan will be developed that will establish procedures and methods for
decommissioning. The plan will be prepared in consultation with the appropriate regulatory
authorities and landholders and will include:
Site preparation;
Relevant planting /seeding methods;
Relevant species and densities;
Realisation targets;
Schedule of monitoring and maintenance; and
Prescriptions for the establishment of benchmark reference sites to guide
rehabilitation monitoring.
Decommissioning procedures will involve:





Agreement reached with landowner regarding final land use.
Rehabilitated sites to be self-sustaining without off-site environmental impacts.
Rehabilitated site to be similar to surrounding environment or suitable for proposed
future land use.
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Monitoring and
Auditing

Reporting and
Corrective Action

In consultation with the relevant authorities and the landholder, assessment of potential
future uses of the site based on consideration of the nature of surrounding land uses
and the availability of existing infrastructure.

Negotiation with relevant stakeholders regarding the potential for ongoing use of some
of the project’s infrastructure for future alternative uses.

The demolition of equipment and structures which are of no further economic value and
their removal from the site for re-sale, re-cycling or disposal.

Unwanted concrete slabs and roads will be demolished and removed for re-use or
disposal.

Phase 1 and 2 contaminated land assessments will be conducted in potentially
contaminated areas to standards prescribed by the EP Act. Where necessary,
decontamination or site remediation work will be undertaken.

Decommissioned sites will be re-contoured and rehabilitated to achieve a stable selfsustaining land form.
When pipelines are no longer required, they will be decommissioned in accordance with the
legislative requirements of the day and the Australian Pipeline Industry Association (APIA)
Code of Environmental Practice. The most likely options are:

Moth-balling – this involves depressurising the pipelines, capping and filling with an
inert gas such as nitrogen and maintaining the cathodic protection system to prevent
corrosion as applicable.

Abandonment – this could involve disconnecting the pipelines from all above-ground
structures including the cathodic protection systems, purging the pipes of process
materials, placing plugs at predetermined intervals to inhibit groundwater flow and
removing all above ground facilities. The pipelines will then be abandoned to corrode
in-situ. The pipe may be filled with a stable material (e.g. concrete grout) at critical
locations such as where it passes under a thoroughfare.
A monitoring program that will assess the effectiveness of rehabilitation and decontamination
efforts will be developed as part of the preparation of the decommissioning plans.
On-going environmental monitoring may be required for a period of time following
decommissioning to ensure that it has been successful and there is no likelihood of any
further contamination resulting from the site’s previous activities.
A final relinquishment report will be prepared and submitted to the relevant authority during
the final relinquishment of tenements (ATPs and PLs) that are no longer producing gas nor
have any exploratory value.
The following constitute incidents or failure to comply:

Decommissioning or rehabilitation not undertaken.

The monitoring program identifies ongoing impacts occurring following rehabilitation.

Complaints received from landowners regarding the rehabilitation.

In the event of an incident or failure to comply, the commitment that has not been
undertaken will be reviewed and modifications implemented as appropriate.
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