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4.3.3 Threatened Flora and Fauna

Within the Arid Lands Region of the NT, there are 76 threatened species, 41 of which are listed as
threatened nationally and 70 that are listed as threatened in the Territory. Bednall's Land Snail,
listed as Critically Endangered in the NT, is the most severely threatened species that is still thought
to occur in the region. The region has 47 species listed as migratory under international agreements.

Interrogation of databases and a review of published material indicate that a number of rare or
threatened species have been recorded within the region. A search of the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act) Protected Matters database (DoE 2016) and a
review of Northern Territory flora and fauna databases (DLRM 2014d) was undertaken to identify
nationally listed threatened flora or fauna that may occur or are likely to occur. These searches
identified 5 birds, 1 insect, 5 mammals, 3 reptiles, 9 plants, 1 cycad and 9 listed migratory species (all
birds) and 10 listed marine species (also birds) that may or are likely to occur within the Project Area
(Search results provided in Appendix A). The search did not identify any Threatened Ecological
Communities in the area.

Due to the small nature and scale of the disturbance footprint associated with seismic activities no
Matters of National Environmental Significance (MNES) relating to threatened flora or fauna will be
significantly impacted by the proposed activities.

4.3.4 Significant Habitat

The EPBC Act matters search identified one nationally important wetland being the Karinga Creek
Palaeodrainage System. This system is good example of a series of groundwater discharge lakes, of
varied hydrological character, in a desert environment, which also function as episodic lakes. The
lakes system will be avoided by the proposed activities.

No other significant habitat has been identified within the Project Area (DLRM 2014a). The habitat of
the Project Area is consistent with and widespread within each Bioregion.

4.3.5 Fire Regime

Aboriginal people have traditionally used fire as a tool during hunting and gathering. These fires
have shaped vegetation and faunal patterns across central Australia. The advent of pastoralism
brought new approaches regarding fire use resulting in fewer but larger fires initiated during the
warmer seasons.

Fire management or controlled burns within the region are a common occurrence. Controlled burns
are undertaken to reduce the possibility of uncontrolled fires and to assist in land management (e.g.
local Indigenous people in traditional hunting activities).

4.3.6 Pest Plant and Animal Control

Pest plant and animal control is considered to be a significant land management issue in the
Northern Territory. The Amadeus Basin has three Weeds of National Significance (WoNS), which are
also declared weeds in the Territory, and an additional 28 Territory declared weeds (DLRM 2014b).
Thirteen introduced feral animal species are a problem in the region.

While the Amadeus Basin region is considered to be relatively free of pest plant species, weed
distribution is more often related to environmental disturbances caused by the construction of roads
and tracks, cattle grazing and feral animals. Weeds are most prevalent on land under pastoral lease
with infestations generally concentrated around infrastructure such as water points, fence lines and
tracks, and also along the banks of watercourses where cattle and feral animals tend to congregate.

Pest animals identified in the region include rabbits, feral cats, pigs, donkey and camels.
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5 ENVIRONMENTAL RISKS AND IMPACTS, DESCRIPTION AND ASSESSMENT

Activities (or elements of activities) that have the potential for environment impact! have been
identified and assessed for the 2016 Southern Amadeus Seismic Program in accordance with

EHSMS 09 — Hazard Identification, Risk Assessment and Control. The risk assessment process defined
under EHSMS 09 includes:

Identification of environmental hazards associated with the Program activities
Consideration of the mode of impact upon the environment of each hazard and the
potential maximum consequence if no control measures are implemented
Consideration of controls that are appropriate and implemented to manage each
hazard

Consideration of the likelihood (probability) of the consequence occurring with
these controls in place

Re-consideration of the final maximum consequence that is credible

Calculation of the environmental risk using the Santos Group Risk Matrix (see below)
Assessment to determine if the risk is as-low-as-reasonably—practicable (ALARP). If it
is not, then consideration of further risk control measures to be implemented to
reduce the risk to ALARP, or to an otherwise acceptable risk level

The Santos Operations Risk Matrix is provided in Table 5-1.

Based on Santos’ operational experience, the environmental hazards that have the potential to
result in environmental consequences are identified as:

Disposal of domestic and chemical wastes.

Earthworks associated with seismic line and access track preparation and camps and
rehabilitation.

Operational induced bush fire.

Seismic source activation.

Spills or leaks associated with storage of oil, fuels and chemicals, refuelling
operations and high pressure hydraulic systems.

Vehicle movements.

Potential environmental consequences that may result from seismic operations include:

Contamination of soil, groundwater and / or watercourses.

Damage to landholder infrastructure.

Damage to petroleum infrastructure.

Damage to soil (erosion, contamination, compaction, generation of bulldust).
Disturbance to natural drainage patterns.

Disturbance to other cultural or environmentally sensitive sites.

Disturbance to sites of sacred or cultural heritage significance to Aboriginal people.
Disturbance, injury or death to livestock or native fauna.

Introduction and or spread of weeds, pest plants, animals and pathogens.
Loss of amenity (noise generation, airborne dust, visual impact).

Loss of organic beef or cattle care certification.

Loss of vegetation and habitat.

Unauthorised third party access.

* An environmental impact is any change to the environment, whether adverse or beneficial, resulting from an activity.
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e Uncontrolled discharge of artesian aquifer.
For each activity, the following information is summarised in Table 5-2:

e Environmental hazards
e Potential consequences
e Assessment of residual risk.

Table 6-1 shows the risk mitigation measures (operational controls) considered in the assessment of
residual risk.
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Table 5-2: Summary of residual risk for seismic operations

Activity Potential Consequence Severity Likelihood Residual

Risk

Line and access | Earthworks | ®Loss of vegetation and | Negligible | Possible
track habitat

preparation

eDamage to soil (erosion, | Minor Unlikely
contamination, compaction,
generation of bulldust).

eDisturbance  to  natural | Minor Unlikely
drainage patterns.

eDisturbance, injury or death | Minor Unlikely
to livestock or native fauna.

®ntroduction and or spread of | Minor Unlikely
weeds, pest plants, animals
and pathogens.

®Loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact).

eDamage to landholder | minor Unlikely
infrastructure.
.Damage to petroleum Minor Remote
infrastructure.
e Disturbance to sites of sacred | Major Unlikely
or cultural heritage
significance to Aboriginal
people.
eUnauthorised third party | mMinor Unlikely
access.

Fire eDamage to landholder | Minor Unlikely
infrastructure.
eDamage to  petroleum | Minor Remote
infrastructure.
eloss of vegetation and | minor Possible
habitat.

Vehicle ®Introduction and or spread of | poderate | Unlikely

movements | weeds, pest plants, animals
and pathogens.
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Activity Hazard Potential Consequence Severity Likelihood Residual

Risk

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact)

e Disturbance to sites of sacred | Major Unlikely
or cultural heritage
significance to Aboriginal
people
eDamage to landholder | pMinor Unlikely
infrastructure
eDamage to  petroleum | Minor Remote
infrastructure
eDisturbance, injury or death | Minor Unlikely
to livestock or native fauna.
®Unauthorised third party | minor Unlikely
access.
Spills and | ®Contamination  of  soil, | Minor Unlikely
leaks groundwater and / or
watercourses.
e oss of organic beef or cattle | Major Remote

care certification.

Line surveying | Vehicle ®Introduction and or spread of | Moderate | Unlikely
movements | Wweeds, pest plants, animals

and pathogens.

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact)

*Disturbance to sites of sacred | Major Unlikely
or cultural heritage
significance to Aboriginal
people

eDamage to landholder | minor Unlikely
infrastructure

ODamage to petroleum Minor Remote
infrastructure

eDisturbance, injury or death | Minor Unlikely
to livestock or native fauna.

®Unauthorised third party | Minor Unlikely
access.
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Activity Hazard Potential Consequence Severity Likelihood Residual
Risk
Recording Vibrator ®Damage to soil (erosion, | Minor Unlikely
operations contamination, compaction,

generation of bulldust).

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact)

e Disturbance, injury or death Negligible | Unlikely
to livestock or native fauna.

eIntroduction and or spread of | Moderate | Unlikely
weeds, pest plants, animals
and pathogens.

*Disturbance to sites of sacred | Major Unlikely
or cultural heritage
significance to Aboriginal
people

eDamage to landholder | Minor Unlikely
infrastructure

eDamage to  petroleum | Minor Remote
infrastructure

Vehicle ®|ntroduction and or spread of | poderate Unlikely

movements | weeds, pest plants, animals
and pathogens.

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact)

*Disturbance to sites of sacred | pajor Unlikely
or cultural heritage
significance to Aboriginal
people
eDamage to landholder | Minor Unlikely
infrastructure
eDamage to  petroleum | Minor Remote
infrastructure
e Disturbance, injury or death | pminor Unlikely
to livestock or native fauna.
eUnauthorised third party | Minor Unlikely
access.

Fire eDamage to landholder | Minor Unlikely
infrastructure.
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Activity Hazard Potential Consequence Severity Likelihood Residual
Risk
eDamage to  petroleum | Minor Remote
infrastructure.
®loss of vegetation and | Minor Possible
habitat.
Spills and | ®*Contamination  of  soil, | Minor Unlikely
leaks groundwater and / or
watercourses.
®|oss of organic beef or cattle | Major Remote

care certification.

Camp sites and | \ohicle ®Introduction and or spread of | poderate | Unlikely
associated movements weeds, pest plants, animals
supply logistics

and pathogens.

®Loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact)

*Disturbance to sites of sacred | pmajor Unlikely
or cultural heritage
significance to Aboriginal
people

eDamage to landholder | minor Unlikely
infrastructure
infrastructure

eDisturbance, injury or death | Minor Unlikely
to livestock or native fauna.

eUnauthorised third party | Minor Unlikely
access.

Earthworks eDamage to soil (erosion, | Minor Unlikely

contamination, compaction,
generation of bulldust).

eDisturbance  to  natural | minor Unlikely
drainage patterns.

e Disturbance, injury or death | minor Unlikely
to livestock or native fauna.

eIntroduction and or spread of | Moderate | Unlikely
weeds, pest plants, animals
and pathogens.
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Activity Hazard Potential Consequence Severity Likelihood Residual

Risk

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact).

eDamage to landholder | Minor Unlikely
infrastructure.
®Damage to  petroleum | Minor Remote
infrastructure.
*Disturbance to sites of sacred | pajor Unlikely
or cultural heritage
significance to Aboriginal
people.
eUnauthorised third party | Minor Unlikely
access.
Eire eDamage to landholder | minor Unlikely
infrastructure.
eDamage to  petroleum | Minor Remote
infrastructure.
eloss of vegetation and | Minor Possible
habitat.
Spills and | ®Contamination  of  soil, | Minor Unlikely
leaks groundwater and / or
watercourses.
®oss of organic beef or cattle | Major Remote

care certification.

Disposal of | ®Contamination  of  soil, | Mminor Unlikely
domestic groundwater and / or
and watercourses.
chemical
waste
®Loss of organic beef or cattle Major Remote

care certification.

Line and access | Earthworks eDamage to soil (erosion, | Minor Unlikely
track contamination, compaction,
prEparation generation of bulldust).

eDisturbance  to  natural | minor Unlikely

drainage patterns.
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Activity Hazard Potential Consequence Severity Likelihood Residual

Risk

®Disturbance, injury or death | Minor Unlikely
to livestock or native fauna.

eIntroduction and or spread of | Moderate | Unlikely
weeds, pest plants, animals
and pathogens.

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact).

eDamage to landholder | Minor Unlikely
infrastructure.
eDamage to  petroleum | Minor Remote
infrastructure.
e Disturbance to sites of sacred Major Unlikely
or cultural heritage
significance to Aboriginal
people.
eUnauthorised third party | Minor Unlikely
access.

Vehicle ®|ntroduction and or spread of | poderate Unlikely

movements | Wweeds, pest plants, animals
and pathogens.

®loss of amenity (noise | Negligible | Possible
generation, airborne dust,

visual impact)

*Disturbance to sites of sacred | pajor Unlikely
or cultural heritage
significance to Aboriginal
people
eDamage to landholder | minor Unlikely
infrastructure
.Damage to petroleum Minor Remote
infrastructure
®Disturbance, injury or death | Minor Unlikely
to livestock or native fauna.
eUnauthorised third party | Minor Unlikely
access.
Spills and | ®Contamination  of  soil, | Minor Unlikely
leaks groundwater and / or
watercourses.
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Activity Hazard Potential Consequence Severity Likelihood Residual
Risk
®Loss of organic beef or cattle | Major Remote
care certification.
POSt- ) Survey | vehicle *Introduction and or spread of | Moderate | Unlikely
M°'f'f°""8 ! | esvamsnts weeds, pest plants, animals
Auditing and pathogens.
eDamage to landholder | Minor Unlikely
infrastructure
e Disturbance, injury or death | minor Unlikely
to livestock or native fauna.
eUnauthorised third party | Minor Unlikely
access.
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6 PERFORMANCE OBJECTIVES, STANDARDS AND MEASUREMENT CRITERIA

The objectives described in this EP are based on operational information detailed in the South
Australia Cooper Basin and Arid Regions, Environmental Impact Report: Geophysical Operations
(Santos, 2012a) (EIR), and while consistent with those contained in the South Australia Cooper Basin
and Arid Regions Statement of Performance objectives: Geophysical Operations (Santos, 2012b), the
objectives have, where appropriate, been amended to reflect the specific characteristics of the
Southern Amadeus environment.

Table 6-1 details the performance objectives defined for this project; the measurement criteria that
will be used to assess these objectives; the operational controls that will be implemented for the
project; and the Santos Standards that apply to the project.

6.1 Performance Objectives

Santos has defined 10 performance objectives for all onshore seismic survey operations including
the Southern Amadeus 2D seismic survey. The performance objectives are:

Minimise the visual impact of seismic operations;

Minimise disturbance to and contamination of soil resources;

Minimise disturbance to native vegetation and native fauna;

Avoid disturbance to sites of cultural, sacred and heritage significance;

Minimise disturbance to livestock, pastoral infrastructure and landholders;

ok wN R

Avoid the introduction or spread of exotic species and implement control measures as

necessary;

7. Minimise disturbance to drainage patterns and avoid contamination of surface waters and
shallow groundwater resources;

8. Optimise (in order of most to least preferable) waste avoidance, reduction, reuse, recycling,
treatment and disposal;

9. Remediate and rehabilitate operational areas as necessary; and

10. To generate no fires from the Seismic Operations.

Appendix B provides a summary of the EP commitments.

6.2 Measurement Criteria

One of the implications of objective based regulation is the need for a means of identifying and
assessing the level of achievement of performance objectives. This EP contains the measurement
criteria that have been developed to address this. The measurement criteria are given in specific
terms and clearly define what acceptable practice is for the seismic survey.

Each objective identified will be assessed using a selection of the measurement criteria. This will
enable Santos, regulatory agencies and stakeholders to determine the level of achievement of the
objectives. Criteria relevant to each performance objective are presented in Table 6-1. Specific Goal
Attainment Scaling (GAS) criteria are presented in Table 6-2.

The criteria for measuring the achievement of performance objectives covered in the EP will use one
or more of the following methodologies:

e Defined conditions;

e Goal attainment scaling;

e Photo monitoring; and/or

e Other techniques as appropriate.
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6.2.1 Defined conditions

In some cases the achievement of an objective can be assessed through ensuring defined conditions
are met or acted upon. Such conditions include:

e Prohibitions on the undertaking of specific actions that can have long-term
consequences and can only be adequately managed through the avoidance of
defined unacceptable activities. For example, bulldozing of mature trees has a long-
term impact that is not acceptable or warranted.

e Requirements to carry out certain actions in accordance with approved procedures
or industry standards. For example, compliance with the Australian Petroleum
Production and Exploration Association (APPEA) Code of Environmental Practice.

6.2.2 Goal attainment scaling (GAS)

Some performance objectives are likely to be subject to a certain degree of subjective judgement. To
minimise the discrepancy from one observer to another in this situation, GAS is used to measure the
degree to which such objectives are achieved. A series of criteria is used, which is described in
writing and / or photographically. GAS is particularly useful in measuring the achievement of
objectives relating to disturbances to natural vegetation and soil.

6.2.3 Photo monitoring

Photographic evidence can provide visual documentation on the extent and nature of an impact.
Re-occupation of photo points over time can also provide visual evidence of the level of recovery of
vegetation and soils from the initial impact arising from the seismic survey (see Section 3.3.5).

6.2.4 Other techniques as appropriate

Other techniques may exist, or could be developed in the future, which could be beneficial. Use of
other techniques should be incorporated where they are considered to be appropriate and effective.

6.3 Operational Controls

Santos has specific operating procedures in place for its operations that, along with the EHSMS, form
a system of operational control (as defined in AZ/NZS I1SO14001). The operational controls in place
for the Program are based on requirements set out in:

e Seismic Program;

e Santos EHSMS (including Environment Hazard Standards and Safety Hazard
Standards);

e The Santos (2011a) South Australia Cooper Basin and Arid Regions: Statement of
Performance objectives: Geophysical Operations and Santos (2011b) South Australia
Cooper Basin and Arid Regions: Environmental Impact Report: Geophysical
Operations; and

e Australian Petroleum Production and Exploration Association (APPEA) Code of
Environmental Practice.

6.4 Santos Standards

The Santos Environment, Health and Safety Management System (EHSMS) has been developed by
Santos to provide a company-wide approach to effectively manage Environment, Health and Safety
(EHS) risks and to allow for continual EHS improvement. An EHS Committee has been established in
order to ensure an established protocol in relation to EHS is maintained. The EHSMS is readily
available to employees and contractors via the Santos intranet ‘The Well’.
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The EHSMS Framework provides structured, comprehensive and efficient EHS practices for Santos’
activities and operations and is consistent with both AS 4801:2000 Occupational Health and Safety
Management Systems — Specification with Guidance for Use and AS/NZS ISO 14001:2004
Environmental Management Systems — Specification with Guidance for Use.

The relevant Santos standard to each performance objective is included in Table 6-1.

e EHSO1 - Biodiversity and Land

e EHS02 — Underground Storage Tanks and Bunds
e EHSO03 - Produced Water Management

e EHS04 — Waste

e EHSO5 — Air Emissions

e EHS06 — Environmental Impact Assessment and Approvals
e EHSO7 - Energy Efficiency

e EHS08 — Contaminated Sites

e EHSQ9 — Pest Plants and Animals

e EHS10 - Water Resources

e EHS11 - Cultural Heritage

e EHS12 — Noise Emissions

Health and Safety Hazard Standards include:

e HSHSO02 - Land Transportation
e HSHS08 — Chemical Management
e HSHS12 — Occupational Noise
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