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Terrestrial ecology

It is likely multiple linear projects would result in an increase in vegetation disturbance associated with
construction activities, and lead to habitat impact, edge effects and fragmentation of regional
ecosystems.

Significant increased traffic movements, particularly during the construction phase may also promote
the introduction and/or spread of weed species.

The clearing proposed by all proponents for linear development will result in a narrow linear
disturbance. The rehabilitation of these linear disturbances will assist in reducing habitat impact,
fragmentation and edge effects.

A particular terrestrial ecology cumulative impact of national significance relates to a large population
of the endangered cycad Large-fruited zamia palm (Cycas megacarpa), which occurs along Callide
Range section of the proposed gas pipeline route between KPs 260-272. This species has also been
recorded close to the location where the alignment crosses the Calliope Range.

Given conservation status of this species and the possible number of plants to be removed by the

proposed infrastructure projects in these areas, there is potential for a significant cumulative impact on
this species. Australia Pacific LNG and some other project proponents propose that translocations and
offsets will be provided for this species and where individual trees cannot be avoided (Section 23.9.1).

Apart from the Gladstone section of the Australia Pacific LNG gas pipeline, which is within the
industrial and semi-urban areas of the Gladstone State Development Area, most of the relevant
projects assessed for cumulative impacts within the vicinity of the gas pipeline are associated with
other linear infrastructure.

Due to the linear nature of most of these proposed projects, there is scope to minimise the effects of
biodiversity corridor severance and edge effects by locating the projects in existing clearings,
particularly where they transect such corridors of state or regional significance.

In addition, a broad-scale and integrated planning approach to rehabilitation and offset locations is
essential to ensure the combination of proposed projects do not to result in long term degradation of
habitats for a number of conservation significant flora and fauna species. This will require a
cooperative approach to management of terrestrial ecological impacts by all proponents, in
conjunction with active involvement of regional communities. Species most at risk are those which are
endemic to the region and rely specifically on connected, large tracts of intact, remnant vegetation.

Coordination of habitat rehabilitation efforts for all of the relevant projects is outside of the authority of
any of the individual proponents and will require government input to ensure that all of the projects
adequately compensate for the potentially significant cumulative impacts by cooperating to minimise
cumulative impacts and potentially achieve long term landscape-scale ecological benefits.

Aquatic ecology

Most of the rivers along the gas pipeline corridor contain poor or very poor quality aquatic habitat due
to past habitat disturbance. However, there are some localised sites in these river systems which
contain important habitat values as a result of good channel and habitat diversity, minimal surrounding
land use impact and good riparian connectivity and shading.

Should other projects adopt similar mitigation measures (Section 23.9.2) to those that Australia Pacific
LNG is committed to, this low risk conclusion is unlikely to be affected by the development of all
proposed projects in the vicinity of the gas pipeline route.
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Marine ecology

Cumulative impacts in the marine environment could range from simple additions to prior impacts of
similar types, to complex interactions of environmental stresses due to multiple (and differing) impacts.
The gas pipeline element of the Project will impact the marine environment with the crossing of The
Narrows. The two potential cumulative impacts on marine assemblages in Port Curtis from proposed
projects that need to be considered are:

o Water quality and hydrodynamic impacts from dredging and reclamation
e Potential discharges to the marine environment.

A number of point source discharges are proposed for the projects under consideration in Port Curtis.
There remain significant uncertainties regarding the exact nature and location of these discharges,
and these factors are outside the control of Australia Pacific LNG.

Australia Pacific LNG's preferred method for crossing The Narrows as a stand alone project is by
horizontal directional drilling (Section 23.3). As such, construction of the pipeline is not expected to
make any significant contribution to the abovementioned potential cumulative impacts as the potential
impacts of the pipeline are expected to be minor in magnitude, localised in extent and short in
duration.

Currently, other proponents for LNG projects on Curtis Island propose to construct their gas pipelines
across The Narrows by conventional dredging methods. The cumulative impacts on the marine
environment of these multiple construction phases could be significantly reduced by conducting a
single dredged crossing and pipeline laying project, known as a 'bundled' approach. Australia Pacific
LNG would participate in such a bundled crossing, subject to satisfactory commercial and other
technical arrangements.

If horizontal directional drilling is determined not to be feasible, based on final engineering
investigations or construction constraints or a bundled approach to crossing The Narrows is not
agreed amongst LNG proponents, Australia Pacific LNG would use conventional dredging techniques
for the marine crossing.

The scale of the cumulative impacts on the marine environment from dredged crossings of The
Narrows has not been quantified, although the nature of the impacts associated with direct disturbance
of marine habitats and indirect impacts from sediment turbidity plumes and sediment decant water run-
off of the dredge spoil facility are understood. As stated above, the relative magnitude of the
cumulative dredging activities for the pipeline components of the projects is much smaller than the
total Western Basin Dredging and Marine Disposal project.

If not managed properly, the cumulative impact of dredging within Port Curtis could be high.

23.16 Environmental Offsets

Environmental offsets may be considered for compensation of impacts which can not be adequately
reduced through avoidance and mitigation. The regulatory and policy framework for environmental
offsets that may be relevant to this Project includes Commonwealth and Queensland government
policy and requirements.
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Use of environmental offsets under the EPBC Act

The Austaralian Government has developed a policy relevant to the use of environmental offsets;
‘Draft Policy Statement: Use of environmental offsets under the Environment Protection and
Biodiversity Conservation Act 1999’. The policy indicates that:

Environmental offsets can be used under the EPBC Act to maintain or enhance the health, diversity
and productivity of the environment as it relates to matters protected by the EPBC Act (i.e. MNES).
Environmental offsets can be applied as an approval condition under the EPBC Act for developments
that have undergone assessment. They may be used when a development will result in impacts on a
matter protected by the EPBC Act.

The draft policy indicates that eight principles for the use of environmental offsets under the EPBC Act
have been identified. These eight principles are to be used to assess any proposed environmental
offsets to ensure consistency, transparency and equity under the EPBC Act. The Australian
Government’s position as per the draft policy is that:

e Environmental offsets should be targeted to the matter protected by the EPBC Act that is being
impacted

¢ A flexible approach should be taken to the design and use of environmental offsets to achieve
long-term and certain conservation outcomes which are cost effective for proponents

¢ Environmental offsets should deliver a real conservation outcome

¢ Environmental offsets should be developed as a package of actions - which may include both
direct and indirect offsets

e Environmental offsets should, as a minimum, be commensurate with the magnitude of the
impacts of the development and ideally deliver outcomes that are ‘like for like’

¢ Environmental offsets should be located within the same general area as the development
activity

¢ Environmental offsets should be delivered in a timely manner and be long lasting

¢ Environmental offsets should be enforceable, monitored and audited.

Use of offsets under the Queensland Government framework

The Queensland Government Environmental Offsets Policy establishes a framework for using
environmental offsets in Queensland. The policy is based on the premise that offsets should only be
considered after all environmental impacts have been avoided and minimised.

The policy is based on seven policy principles that direct the way offsets must be used to contribute to
Ecologically Sustainable Development:

e Environmental offsets will not replace or undermine existing environmental standards or
regulatory requirements, or be used to allow development in areas otherwise prohibited through
legislation or policy

¢ Environmental impacts must first be avoided, then minimised, before considering the use of
offsets for any remaining impact

e Environmental offsets must achieve an equivalent or better environmental outcome

e Environmental offsets must provide environmental values as similar as possible to those being
lost
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e Environmental offset provision should minimise the time-lag between the impact and delivery of
the offset

e Environmental offsets must provide additional protection to environmental values at risk, or
additional management actions to improve environmental values

¢ Environmental offsets must be legally secured for the duration of the offset requirement.

The Queensland Government has several specific-issue offsets policies that indicate where
environmental offsets are needed, and what form they should take. The specific-issue offsets policies,
and their regulating agencies are for:

o Vegetation Management (Policy for Vegetation Management Offsets, September 2007,
Department of Natural Resources and Water)

¢ Marine Fish Habitat (Mitigation and Compensation for Works or Activities Causing Marine Fish
Habitat Loss, 2002, Department of Primary Industries and Fisheries)

o Koala Habitat (Offsets for Net Benefit to Koalas and Koala Habitat, 2006, Environmental
Protection Agency)

Specific-issue policies are currently in development to address impacts on waste water quality and
biodiversity.

Use of offsets

Biodiversity offsets

The objectives of the Queensland Government draft Policy for Biodiversity Offsets (EPA 2008) are to
improve the long-term protection and viability of the State’s biodiversity, to increase the area of habitat
restored and enhanced and to ensure development in Queensland is ecologically sustainable. It
provides criteria for identifying and utilising biodiversity offsets to counterbalance an impact that
causes a loss of biodiversity values.

Under the draft policy, biodiversity offsets must achieve an equivalent or better environmental
outcome for the biodiversity values impacted and may include direct offsets (such as acquiring lands
to be included in a protected estate or rehabilitation and protection of regrowth vegetation), or indirect
offsets including removing threats to biodiversity values, providing fauna assisted crossings and
implementing actions of a recovery plan, biodiversity action plan or management plan.

The draft Policy for Biodiversity Offsets may provide a useful guide to calculate potential offsets based
on the conservation status of the values impacted. However, the policy in its present form is a
consultation draft and is subject to considerable change. Therefore, it is not considered further here.

Marine habitat offsets

For the marine fish habitat that is to be disturbed, consideration of mitigation and offsets are guided by
the State government Fish Habitat Management Operational Policy FHMOP (2002) Mitigation and
Compensation for Works or Activities Causing Marine Fish Habitat Loss.

The objectives of this Policy are:

e To maintain fisheries values, including fish habitat values
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e To seek to ensure the costs associated with fish habitat losses attributed to public or private
works are matched with, or are less than, a level of mitigation and/ or compensation appropriate
to the disturbance of fish habitat

e To promote maintenance of marine fish habitats through implementation of mitigation or
compensation to meet the objective of No Net Loss of Marine Fish Habitat Policy

e To recognise the natural capital of fish habitats
e To create public awareness of the value of fish habitats.

Compensatory activities may be carried out off-site but in the region where the disturbance is
occurring, or may be part of a ‘Statewide Compensation Program.’ Australia Pacific LNG have
investigated a number of compensatory options for marine fish habitat loss. Australia Pacific LNG
have consulted widely with local fishing stakeholders on offset options and have identified a
preference for offsets at the local/regional level as it is the local/regional stakeholders that will
potentially be impacted by the proposal. The specific options that have been considered to date
include the following:

¢ Restoration and/or rehabilitation of like for like* habitats in the Gladstone region

o Creation of purpose built inshore artificial reefs which also serve to mitigate loss of fishing
access

¢ Fish stocking of Awoonga Dam to further enhance the recreational fishery

¢ Financial and in-kind support for fish and habitat monitoring through recreational fishing groups
specifically CapReef

¢ Financial and in-kind support for fish habitat or other relevant local marine research projects.

In terms of habitat restoration, Australia Pacific LNG has considered options in the Port Curtis region
but has not identified any areas where restoration is necessary or likely to be effective. Australia
Pacific LNG has considered options proposed in the Port Alma region to improve connectivity of
saltmarsh/saltpan habitat to assist barramundi recruitment, but considered it too far removed from the
project location, in addition to there being significant uncertainties regarding feasibility.

Australia Pacific LNG has considered the creation of inshore artificial reefs using purpose built
materials to in part offset habitat loss, but principally to offset loss of recreational fishing access. No
specific location for an artificial reef in the Port Curtis region has been identified, however Australia
Pacific LNG commits to further investigation of inshore artificial reefs if the community desire for these
is strong.

CapReef is a community program monitoring the status of fish resources and the use of fish habitat in
Central Queensland. CapReef is a partnership between government agencies, researchers and
fishing groups with a strong community focus. Australia Pacific LNG commits to providing resources
for programs such as CapReef to undertake relevant components of monitoring associated with
fisheries and fisheries habitats.

At the current time however, Australia Pacific LNG has not finalised all options for offsetting the loss of
marine fisheries habitat, but APLNG continues to work through the options with stakeholders and
relevant agencies to implement activities that effectively compensate for loss of marine habitat.

Australia Pacific LNG has shown through the stakeholder engagement process to date that it is
committed to working with fishing stakeholders to minimise loss of fishing access. A number of options
to offset loss of fishing access have been investigated, and these options have been considered in
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combination with those for addressing habitat loss. Australia Pacific LNG has consulted widely with
fishing stakeholders to attempt to offset loss of fishing access. As well as further investigation of
inshore artificial reef opportunities, Australia Pacific LNG will continue to consult with recreational
fishing groups in the Gladstone region, relevant agencies and the Gladstone Port Corporation to
further investigate opportunities for recreational fishing offsets. This may include providing support for
the ongoing fish stocking activities at Awoonga Dam.

23.17 Conclusions

23.17.1 Threatened ecological communities

Three threatened ecological communities listed under the EPBC Act were identified by the EPBC
protected matters search. All are endangered and include:

e Brigalow (Acacia harpophylla dominant and co-dominant)
e Semi-evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar bioregions
¢ Weeping myall woodlands.

It is proposed that approximately 1.8ha, 0.2ha and 0.4ha of these communities (respectively) will be
disturbed as part of the Project. However, in the case of the weeping myall woodlands no weeping
myall will be disturbed by the gas pipeline project.

It is proposed that an offset strategy be developed as part of the mitigation against the loss of these
brigalow and SEVT communities. The offsets sought for the compensation will be finalised following
consultation with DEWHA and DERM. In addition, the relatively narrow configuration of proposed
clearing for the Project is unlikely to significantly reduce the area of occupancy of this community in
the long term, provided that appropriate offsets are provided.

In addition, the natural regeneration of 85% of the 40m wide clearing strip will return the majority of
disturbed vegetation communities in the long term.

The community of native species dependent on the natural discharge of groundwater from the Great
Artesian Basins is also listed as an endangered community under the EPBC Act (1999). Spring
communities are known to occur 4.5km downstream of the gas pipeline right of way in Cockatoo
Creek. These communities are not listed under the EPBC Act as they are recharge springs. However,
these communities contain the EPBC listed Eriocaulon carsonii (salt pipewort or button grass). Given
the management strategies presented in Section 23.10.1, the route of the gas pipeline will avoid any
disturbance to these communities.

23.17.2 Threatened terrestrial flora

Two threatened terrestrial flora species listed under the EPBC Act have been identified through field
surveys on the project site — large-fruited zamia palm and ooline. In addition, it is considered that
based on habitat preference, the Project site may support suitable habitat for an additional 21 species
— lobed blue-grass (king blue-grass, tricolour diurus, Belson's panic grass, Cobar greenhood orchid,
Chinchilla wattle, curly-bark wattle, Yarwun whitewood, heart-leaved bosistoa, Gurulmundi fringe
myrtle, commersonia, wedge-leaf tuckeroo, small-leaved denhamia, shinny-leaved ironbark,
decumbent homoranthus, blunt-leaved phebalium, northern bearded heath, quassia, native thistle,
slender tylophora and small-leaved westringia.
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A pre-construction survey will be undertaken to determine whether any of the above species are within
the proposed right of way. Where practicable individual plants will be avoided, buffered and monitored
for long-term health. If disturbance is unavoidable, the design and implementation of a translocation
plan according to the Australian Network for Plant Conservation (2004) will occur in consultation with
DEWHA and DERM. If offsets are necessary, they will be made following consultation with DEWHA
and DERM. Narrowing the width of the gas pipeline right of way and minor alignment changes will
minimise the direct impacts associated with these species. Ongoing monitoring programs will be
conducted to document the success of the translocation and offsets mitigation measures.

23.17.3 Threatened terrestrial fauna

Only one terrestrial fauna species listed as vulnerable (EPBC Act) has been identified through field
surveys along the gas pipeline right of way — the squatter pigeon. However, based on habitat
preference, the gas pipeline study site may support suitable habitat for a total of 16 species listed
under the EPBC Act. This includes two endangered species and 14 vulnerable species. The relevant
endangered species are the northern quoll (Dasyurus hallucatus) and Semon's leaf-nosed bat
(Hipposideros semoni).

The relevant vulnerable species are:

o Fitzroy River turtle o Australian painted snipe

e Collared delma o Black-breasted button-quail
e Brigalow scaly-foot e Grey-headed flying-fox

e Yakka skink e Greater long-eared bat

e Ornamental snake e Large-eared pied bat

e Dunmall's snake o False water-rat

e Squatter pigeon (southern subspecies) e Red goshawk

In most cases, it is considered unlikely that the proposed development will affect any important habitat
of these species, particularly considering the linear nature of the proposed works and the limited
extent of potential habitat adjacent to the gas pipeline right of way. Pre-clearing surveys will be carried
out by qualified fauna specialists to ensure that any impacts are negligible and restricted to individual
animals.

Where necessary, habitat suitability for species such as endangered northern quolls at sites of
persistence will be enhanced. This will be achieved by undertaking activities such as weed and pest
control. The implementation of a biosecurity management plan is a requirement of the TOR, and this
will control and prevent the establishment of invasive species.

23.17.4 Threatened aquatic and marine fauna

The Murray Cod is the only listed freshwater fish in the area. This species is artificially maintained in
the Condamine-Balonne River through stocking. The Murray Cod migrates upstream prior to spawning
in late spring or early summer, and during high rainfall events this species could occur within the right
of way at Dogwood Creek.

Suitable habitat for this species within the gas pipeline right of way is not considered important habitat.
No important habitat for this species will be modified, destroyed or isolated by the Project. For the
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purposes of this assessment, freshwater turtles and migratory species are addressed in the terrestrial,
marine and migratory categories as relevant.

23.17.5 Threatened marine fauna

There are only two threatened marine species that are not also migratory species. These two species
are Green sawfish and whale shark. These species are not considered likely to be present in the area.

23.17.6 Listed migratory birds

It is assessed that 41 migratory bird species listed under the EPBC Act are predicted to occur in the
study area, with eight species identified during the field survey of the study area and a further 33
migratory bird species considered to be likely or possibly present based on habitat preference.

During construction of the gas pipeline it is proposed that a survey will be completed in a 200m zone
of the proposed activity to identify if wetland communities supporting migratory birds are present. If
disturbance within the buffer zone, threatened species management guidelines will be implemented.

Disturbance from the construction of this gas pipeline may indirectly reduce the usability of the
adjacent undisturbed habitat for the following species:

¢ Pacific golden plover o Grey-tailed tattler

e Grey plover e Common greenshank
e Lesser sand plover e Marsh sandpiper,

¢ Painted snipe o Wood sandpiper

¢ Bar-tailed godwit o Great knot

o Little curlew ¢ Red knot

e Whimbrel o Red-necked stint

e Eastern curlew e Sharp-tailed sandpiper
e Terek sandpiper e Curlew sandpiper

e Common sandpiper e Broad-billed sandpiper.

The construction period potentially involves a high level of temporary disturbance with increased
activity on land and water. It is assumed that increased activity and potentially loud intermittent noise
during construction may result in disturbance. The impact may be minimised through timing high
impact construction activities during April to October, where practicable. Once operational, the gas
pipeline should cause minimal direct disturbance, if any, to migratory shorebirds.

It is considered that no important habitat for the following species will be modified, destroyed or
isolated by the Project:

e Latham's Snipe Little tern e Spectacled monarch

e Caspian tern o Satin flycatcher

e Lesser crested tern ¢ Rufous fantail

e Crested tern ¢ White-throated needletail
e Glossy Ibis o Fork-tailed swift
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Painted snipe

Great egret

Cattle egret

Eastern reef egret,
Brown booby

Clamorous reed-warbler
White-throated needletail
Fork-tailed swift

Barn swallow

Eastern osprey

Barn swallow

Eastern osprey
White-bellied sea-eagle
Oriental cuckoo
Rainbow bee-eater
Black-faced monarch
spectacled monarch
Satin flycatcher

Rufous fantail

Rainbow bee-eater

¢ White-bellied sea-eagle ¢ Black-faced monarch

e Oriental cuckoo

23.17.7 Other migratory marine fauna

It is known or considered likely that nine threatened and migratory marine species (excluding birds)
may utilise the offshore area of the Project site, or areas immediately adjacent to the offshore area.
These are loggerhead turtle (Caretta caretta), green turtle (Chelonia mydas), hawksbill turtle
(Eretmochelys imbricate), Olive Ridley turtle (Lepidochelys olivacea), flatback turtle (Natator
depressus), Dugong (Dugong dugon), Indo-Pacific humpback dolphin (Sousa chinensis), Bottlenose
dolphin (Tursiops truncates) estuarine crocodile (Crocodylus porosus), and the Australian snubfin
dolphin (Orcaella heinsohni).

The Project will not reduce the area of occupancy of these species in any ecologically meaningful way.
Similarly, no existing important population will be fragmented into two or more populations for any of
these species. While underwater noise associated with construction activities may disrupt some of
these species, it will only be a temporary impact that will not persist.

23.17.8 World Heritage and National Heritage places

No items with strictly Indigenous heritage values are recorded on the world, national or
Commonwealth heritage lists for the gas pipeline study area.

Other than the Great Barrier Reef World Heritage area, there are no heritage sites of national or state
heritage significance along the gas pipeline route that would be affected.

On the basis of proposed mitigation measures, the gas pipeline will have negligible impacts on World
Heritage values.

Potential impacts to previously undetected Indigenous heritage sites will be managed through
measures specified in the cultural heritage management plans required by Queensland legislation. In
general, the principle governing the gas pipeline route selection has, and will continue to be, that
identified heritage sites will be avoided wherever possible.

Similarly, potential impacts to previously undetected Indigenous heritage sites will be managed
through a heritage management plan. This will be prepared in consultation with the local community
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stakeholders and reviewed by DERM. Measures will include ongoing field inspections and procedures
to ensure the timely reporting of heritage items uncovered during construction.

23.18 Project commitments — MNES issues

To manage potential impacts on MNES from activities within the gas fields, Australia Pacific LNG has
committed to a range of strategies. The key commitments and their relevant chapter headings are
detailed in the following sections. Further details and mitigation measures are also incorporated in the
relevant chapters in Volume 3.

23.18.1 Terrestrial ecology

To manage potential impacts on terrestrial ecology associated with the construction, operation and
decommissioning of the gas pipeline, Australia Pacific LNG will:

e Conduct surveys for large-fruited zamia palm and Pedley's wattle along the Callide Range (KP
255-271) and Calliope Range KP 281.5-282.1), and for shiny-leaf ironbark and other EVR
plants (i.e. listed as endangered, vulnerable or rare under State legislation) in the central
section of the route (KP 90-105) and develop strategies to reduce impacts

¢ Limit vegetation clearing to the minimum practicable extent along the right of way

o Undertake pre-clearing surveys to identify the presence of EVR and other significant flora and
fauna species where they are likely to occur. Where populations are identified, the gas pipeline
route will be realigned or the right of way narrowed for short distances, where safe, so as
to reduce damage or loss of these populations

¢ Develop and implement biosecurity management measures for weeds and pest animals

e Work with regional councils in weed control and contribute to the construction of a permanent
weed washdown facility in the Banana Shire

e Develop a vegetation offsets program in consultation with the Queensland DERM and the
Commonwealth Department of Environment, Water, Heritage and the Arts.

23.18.2 Aquatic ecology

To manage the potential impacts on water quality, aquatic ecology and habitat and fluvial
geomorphology associated with the construction, operation and decommissioning of the proposed gas
pipeline infrastructure, Australia Pacific LNG will:

¢ Design and implement erosion and sediment control devices according to regulatory
requirements (Queensland 'Guidelines for Erosion and Sediment Control)

¢ Design watercourse crossings to not impede flow and therefore the passage of organisms.
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23.18.3 Marine ecology

Australia Pacific LNG is committed to managing the potential impacts that constructing the gas
pipeline may have on the marine environment, particularly when constructing the pipeline crossing of
The Narrows.

Australia Pacific LNG will:
e Develop a construction methodology that will minimise disturbance

o Work with the Queensland Government, Gladstone Ports Corporation and other proponents
proposing similar crossings to achieve an outcome that minimises cumulative impacts

o Establish a process for visual observations and recording of dugongs and cetaceans.

If horizontal directional drilling is determined not to be feasible, based on final engineering
investigations or construction constraints, Australia Pacific LNG will select an appropriate dredging
method to construct a pipeline trench across The Narrows. All dredging activities will be in accordance
with dredge management procedures, to reduce potential impact to the water course and marine flora
and fauna.
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