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Figure 26-17. Existing aerial photograph of the Figure 26-18. Proposed Marine Access.
jetty/barge landing location.

26.4.1.12Energy Supply

A solar-diesel system is proposed to provide for the resort’s energy requirements. Due to the limited
available land area for ground-mounted solar arrays, the level of solar energy that is likely to be
achieved is between 35% to 44% of the total energy consumption (based on masterplan dated
November 2016). The estimated capital investment for this level of renewables is between $15M to
$25M, with an estimated payback period between 3 to 8 years, depending on the timing of investment
and load demand/energy consumption. The exact level of renewable energy investment will largely
depend on capital costs, return on investment, sustainable operating costs as well as land area which
is available for the installation of ground mounted solar arrays.

The target buildings for the installation of roof-mounted solar panels are located around the central
village, retail precinct, staff accommodation and the aircraft hangars. In addition to the centralised roof-
mounted solar panels, the concept design proposes the installation of ground-mounted solar panels to
provide the necessary solar generation capacity to displace the amount of diesel usage. The
recommended land areas for the installation of ground mounted solar arrays are well hidden from the
general view of the guest living and accommodation areas, and do not detract from the vision of having
minimal impact both visually and environmentally. These land areas are also reasonably flat, and
largely devoid of natural vegetation and/or are outside of the protected vegetation areas, as shown on
the master plan. The existing powerhouse area (which is between the Retail Precinct / Commercial
Centre and the Aircraft Hangers, shown circled below) is ideally suited to house the central energy
storage system, power management and “mini-grid” control systems. This location was previously used
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26.5.4.2 Safe Harbour Location 2 — Boat Port

The Boat Port location is not considered to be desirable or viable due to inconsistencies with the
Whitsundays Plan of Management, being in a remote location necessitating a new road access through
the National Park, and very high cost associated with the construction of rock seawalls (Table 26-14).
Table 26-14. Consequences arising from Boat Port Location.

Social Impacts

Economic Impacts Environmental Impacts

Inefficient access point for the
transfer of guests and staff.

Significant visual disturbance
to an undeveloped setting.

Boat Port is too
geographically distant from
the existing resort and
would result in
inefficiencies associated
with travel time for staff,
resort visitors and service
vehicles.

Significant breakwater
construction costs to
protect against extreme
northerly fetches, with
breakwater construction
costs estimated to be
approximately $93,600,000
(BMT WBM, 2013).

Dredging cost estimate
approximately $6,000,000
(BMT WBM, 2013)

Option would require a new
access road through a
National Park which may not
be possible under the Nature
Conservation Act;

Estimated impact of 8.86 ha
of reef (including some coral)
using aerial photography and
review of AP and charts
(BMT WBM, 2013) which is
inconsistent with the
Dredging coral reef habitat —
operating a facility or
carrying out works for the
development of marine
infrastructure policy. This
policy is a discretionary
consideration in the
assessment of applications
under 88R(d) of the GBRMP
Regulations;

Seagrass communities are
generally sparse (BMT
WBM, 2013);

Site is located within a
Conservation Park Zone
which provides a greater
range of permitted uses than
the Marine National Park
Zone; and

Site is not supported by the
Whitsundays Plan of
Management as it is not
included in a “Developed
area” setting.
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26.5.4.3 Safe Harbour Location 3 — Billy Goat Point

Table 26-15 provides a summary of the consequences associated with the proposed Billy Goat Point
location. This option is not considered to be desirable or viable due to the depth of water necessitating
extensive construction works including extensive and deep rock seawalls.

Table 26-15. Consequences arising from Billy Goat Point Location.

Social Impacts Economic Impacts Environmental Impacts
Site located closer to Extreme cost Option would require a new
existing resort but new associated with access road through a
infrastructure required to breakwater National Park which cannot be
construct a road. construction, authorised under the Nature
. . approximately Conservation Act;
Significant visual $286,000,000 due to
disturbance to an deeper water at the site Estimated impact of 0.3 ha of
undeveloped setting. and exposure to reef (including some coral)
extreme wave using aerial photography and
conditions (BMT WBM, review of AP and charts (BMT
2013); and WBM, 2013) based on
GBRMPA Layer (aerial
Nil dredging costs due imagery) which is consistent
to water depth (BMT with the Dredging coral reef
WBM, 2013) habitat — operating a facility or

carrying out works for the
development of marine
infrastructure policy. This
policy is a discretionary
consideration in the
assessment of applications
under 88R(d) of the GBRMP
Regulations;

Seagrass communities are
generally sparse (BMT WBM,
2013);

Site is located within a
Conservation Park Zone which
provides a greater range of
permitted uses than the
Marine National Park Zone;
and

Site is not supported by the
Whitsundays Plan of
Management as it is not
included in a “Developed area”
setting.
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26.5.5.1 Safe Harbour Layout - Option 1

Option 1 was proposed as part of the Initial Advice Statement submitted to the State in 2015, prior to
the finalisation of the updated coral mapping. The Initial Advice Statement noted that this layout would
be subject to change following the preparation of more detailed studies throughout the course of the
EIS. An analysis of this option has indicated that is the least sustainable as it:

Proposes the largest development footprint at 7.57 hectares;
Proposes a location that will impact on approximately 1.8 hectares of aggregate coral;
Proposes a location that has 16.3% of the coral being high density; and

Design would not necessitate changes to the State/Commonwealth Marine Park
Boundary

This option was not pursued due to the potential impacts on coral communities.

26.5.5.2 Safe Harbour Layout - Option 2

Option 2 was generated following the first marine ecology survey undertaken by Cardno in 2015. An
analysis of this option has indicated that it:

Proposes a development footprint of 5.55 hectares;

Proposes a location that will impact on 1 hectare of aggregate coral;

Proposes a location that has 9.2% of the coral being high density;

Proposes a location that will re-use the existing channel and turning basin area; and

Design would not necessitate changes to the State/Commonwealth Marine Park
Boundary

This option was not pursued due to potential impacts on coral communities.

26.5.5.3 Safe Harbour Layout - Option 3

Option 3 was generated following the second marine ecology survey undertaken by Cardno in 2016.
An analysis of this option has indicated that it:

Proposes a development footprint of 5.19 hectares;

Proposes a location that will impact on 0.9 hectares of aggregate coral;

Proposes a location that has 10.2% of the coral being high density;

Proposes a location that re-uses the existing channel and turning basin area; and

Design would not necessitate changes to the State/Commonwealth Marine Park
Boundary

This option was not pursued due to potential impacts on coral communities.

Matters of National Environmental Significance



ENVIRONMENTAL IMPACT STATEMENT LIN AN
ISLAND

GREAT BARRIER REEF

26.5.5.4 Safe Harbour Layout - Option 4

Option 4 represents the culmination of an iterative process involving consultation with key stakeholders
and design revisions responsive to increasing levels of site specific information. This option was
assessed as having the following impacts/implications::

Proposing a development footprint of 4.46 hectares;

Proposing a location that will impact on 0.23 hectares of aggregate coral - the lowest of
all options;

Proposes a location that has the lowest impacts on estimated high density coral
communities at 0.9%;

Re-using the existing channel and turning basin area, with the greatest impact arising
from this option caused by navigation widths; and

Design would necessitate changes to the State/Commonwealth Marine Park boundary to
enable the harbour to be located closer inshore to avoid higher density coral
communities

This option was preferred as it represents the lowest impact on high density coral communities and has
the lowest aggregate area of coral directly affected by the proposed footprint, notwithstanding that this
option would also require potential changes to the State/Commonwealth Marine Park boundary to
enable the harbour to be located closer inshore to avoid higher density coral communities.

26.5.5.5 Safe Harbour Layout - Option 5

The proponent was requested to assess a layout option involving positioning of the safe harbour directly
in front of the existing resort. This option was assessed as having the following impacts/implications:

Proposes a development footprint of 4.46 hectares;

The same entrance channel as indicated on Option 4 would be required in order to avoid
impact on various slow growing massive growth form corals;

Proposes a location that will impact on 0.6 hectares of aggregate coral;
Proposes a location that has 0.9% of the coral being high density;

Design would not necessitate changes to the State/Commonwealth Marine Park
Boundary; and

The impact on the ability of the resort to operate would be very significant due to:
- land access to the resort having to be located in front of the resort;
- amenity and safety concerns due to the mixing of service and resort vehicles; and

- the beach in front of the resort being compromised by vessels.

This option was not pursued due to the potential impact on high density coral communities.

Matters of National Environmental Significance
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26.5.6 Summary

Resort Alternatives

The existing resort is in a very run down state and as it further deteriorates it will become an eyesore
and unattractive place for passing boats and visitors to the National Park. An analysis of the various
options has identified that a ‘do nothing’ option is inconsistent with the perpetual lease conditions which
requires the Lessee to provide and maintain tourist accommodation of an acceptable standard and
conduct a tourist resort on the land (Queensland Department of Land Vol 7713 Fol. 246). Further, the
continued loss of a 225 room resort has also had a deleterious impact on visitor capacity in the
Whitsunday Region and the local and regional economy resulting in job losses and suppliers incomes.

The rebuilding of the existing resort was assessed as an option but this was not considered viable as
the existing buildings have substantially deteriorated from the extreme weather and environmental
conditions, lack of maintenance and general wear associated with their age. The buildings are exhibiting
finishes deterioration, services failures and water damage to a point where restoration is not considered
practical or economically feasible. Furthermore the accommodation offering is limited (all rooms offering
essentially the same layout) and the tourist market profile has changed as evidenced by non-financial
viability of the previous resort. The alternative to rebuild as existing is not tenable and also underlines
the rationale for White Horse Australia Lindeman Pty Ltd seeking to develop a brand new product
inclusive of new facilities.

The preferred option is the redevelopment of the existing resort to create a variety of accommodation
options and a wide range of supporting amenities within the resort, including an airstrip and safe
harbour. Itis of particular importance to an island resort because it will provide a critical mass of facilities
and experiences needed to attract visitors. This strategy is fundamental to establishing Lindeman
Island’s international profile and its competitiveness as a world class destination resort.

Airstrip Alternatives

Although well maintained the existing private airstrip is not used by commercial aircraft with the
exception of authorised charters. During the wet season the lowest part of the main runway - in the
vicinity of the runways intersection - can be flooded and boggy which limits aircraft operations to
helicopter only. In addition, the surface is also too rough for many aircraft. As such it is necessary to
upgrade the main runway to a sealed surface with upgraded storm water drainage to allow for
operations during rainy periods. The preferred option is for the main sealed runway to be extended
within the existing lease areas to approximately 966 metres to provide for Code 1B design aircraft (with
take-off and landing required in a southerly direction). While this option will necessitate some clearing
and disturbance to Commonwealth and State listed Broad Leaf Tea Tree Community (Melaleuca
viridiflora), this clearing is necessary to achieve required safety transitional surfaces. Larger planes
(e.g. Dash 8) were considered but not pursued due to the length of the runway required and consequent
impacts on the land tenure and the Commonwealth and State vegetation community located to the east
of the runway.
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Accordingly, the Hazard Risk Grade (HRG) matrix ranks risks from 1 (Low) to 25 (Extreme Risk) as
shown in Table 26-22. This "....provides a measure of the level of risk, which in turn is used to decide
upon the acceptability of that risk and to establish management priorities.” (GBRMPA 2009).

Table 26-22. Risk Matrix for GBRWHA values and other MNES.

RISK MATRIX CONSEQUENCES

Catastrophic Major Moderate Minor Insignificant
Irreversible Long Term Medium Term Short Term Manageable
PROBABILITY Permanent Manageable [6))
®) @ @3) @)
Almost Certain (15) High (10) Medium (5) Medium
)
Likely (16) High (12) High (8) Medium (4) Low
4
Possible (15) High (12) High (9) Medium (6) Medium (3) Low
@)
Unlikely (10) Medium (8) Medium (6) Medium (4) Low (2) Low
2
Rare (5) Medium (4) Low (3) Low (2) Low (1) Low
(1)

Where the risks and recommended actions are categorised as:

. Risk of ‘significant impact’ is unmanageable and cannot be justified under any
Extreme risk . - ;
circumstances. Measures to reduce risk to a lower level are required.

C Risk of ‘significant impact’ is high and requires significant cost-effective
H High risk . -
measures for risk reduction and/or management.
. . Routine and cost-effective measures required to reduce and/or manage risk of
M Medium risk fi e - i
significant impact’. Risk may be acceptable.
. Risk of ‘significant impact’ can be managed by routine procedures and/or no
L Low risk : .
further measures to manage the risk are required.

These categories have been applied to specific risks of environmental harm described in the following
sections.
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Examples of values / attributes ‘

shelf, exposed outer reefs and deep water reefs and
shoals.

Deep water features of the adjoining continental shelf
including canyons, channels, plateaux and slopes.

(ix) Significant Ecological and An extensive diversity of reef morphologies and ongoing
ecological and Biological geomorphic processes.
gg)g)l?tgz;lnzﬁﬁ;esses Processes Approximately 900 islands ranging from small coral cays
(in various stages of geomorphic development) to large
examples of continental islands
ongoing evolution. )
Complex cross-shelf, longshore and vertical connectivity
facilitated by dynamic current flows, incorporating
important ecological processes such as larval dispersal.
Breeding and spawning grounds for unique coral reef
associated species, including threatened and vulnerable
species of turtles, whales and fish, including the
Humphead Maori Wrasse.
(x)  Significant natural Natural Habitat Over 2,000 square kilometres of mangroves including 54

habitat for in-situ
conservation of
biological diversity
including threatened
species

% of the world's mangrove diversity.

Approximately 43,000 km? of seagrass meadows in both
shallow and deep water areas supporting one of the
world's most important dugong populations and six of the
world's seven species of marine turtle.

70 bioregions (broad-scale habitats) have been identified
comprising 30 reef bioregions and 40 non-reef
bioregions, these include algal and sponge gardens,
sandy and muddy bottom communities, continental
slopes and deep ocean troughs.

The reef bioregions contain one third of the world's soft
coral and sea pen species (80 species).

800 species of echinoderms (for example sea stars)
equalling 13 percent of the world's total species.

The location of the world's largest green turtle breeding
area, other key breeding areas, regionally important
seabird nesting islands, significant spawning ground (for
example black marlin) and a significant area for
humpback whale calving and rearing.

In accordance with the Matters of National Environmental Significance Significant impact guidelines 1.1

- Environment Protection and Biodiversity Conservation Act 1999 an action is likely to have a significant
impact on the World Heritage values of a declared World Heritage property if there is a real chance or
possibility that it will cause:

one or more of the World Heritage values to be lost;
one or more of the World Heritage values to be degraded or damaged; or

one or more of the World Heritage values to be notably altered, modified, obscured or
diminished.
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Figure 26-22. Examples of tourist resorts in sensitive locations®

C. Freycinet Lodge, Tasmania

E. Saffire Freycinet, Tasmania (Left) Southern Ocean Lodge, Kangaroo [sland (Middle), Mt Whitfield, Caims
(Right}

The following sections document additional strategies to assist in visual integration, with greater focus
provided on this areas located in visually sensitive locations.

5 (Source: http://www.kingfisherbay.com http://www.freycinetlodge.com.au http://www.bamurruplains.com http://www.saffire-
freycinet.com.au http://southernoceanlodge.com.au http://www.scoop.it/t/sustainable-
architecture/?tag=environmentally+sensitive)
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Extended Airstrip Runway

The main runway will be upgraded and require excavation into parts of the topographic saddle which
can only be seen at a long distance from offshore, and the southern fill embankment may be visible on
the scarp as seen from Kennedy Sound (Constraint Category 3: Sensitive). However any disturbed
earthworks will be shaped at slopes similar to the natural landform and will be revegetated. The western
areas of the secondary runway will be used for aircraft parking and the location of aircraft hangars whilst
the eastern end will be redeveloped as part of the Tourist Villa Precinct. Additionally a new arrivals and
departure building will be developed on the south-western edge of the airstrip adjacent to the Village
Precinct. Lateral clearance zones for aircraft take-off and landing safety will also require earthworks to
re-shape part of the plateau and adjacent foothills areas north of the existing main runway, although as
explained above the cuttings will affect areas of generally limited visibility and medium VAC, and will
not be seen from sensitive receptors nor will it affect the skyline as seen from any existing viewpoint.
Visual impact mitigation measures for the area which has limited visibility are:

The proposed earthworks will be shaped with a natural appearance, and will be promptly
revegetated with appropriate native shrubs to 2-3m height, in order to maintain the required
clearance zones; and

Photovoltaic (PV) solar array panels to the north and east of the runway and on adjacent aircraft
hangars will have low reflectivity.

Tourist Villas

Ecotourism villas up to 2 storeys high in the Eco Resort Precinct, Spa Resort Precinct and the north
western and western parts of the Tourist Villa Precinct will potentially be visible offshore only from the
south and south-west. The proposed villas will be mainly 50 to 150m from the shoreline (one is 30m set
back) and at elevations ranging from approximately 30m to over 60m AHD. Retained native vegetation
and additional screen planting along the scarp will screen most villas. Mt Oldfield, ‘Gap Peak’ and
‘Plantation Peak’ will remain as the dominant undisturbed skyline for offshore views beyond the
threshold distances shown in Map 26-8 (approximately 1.2km to 1.8km) and Map 26-9, illustrating the
limits of viewpoints where the upper portions and rooflines of some villas may ‘skyline’ (be visible on
the skyline) as seen from close inshore. As shown in Map 26-12 — Map 26-13 two of the 2-storey villas
may appear on the skyline as seen from the west, but this will vary depending on offshore viewpoint
location. Where there are three rows of villas on the steep west-facing hillside, there is limited potential
for visual ‘stacking’ as seen from offshore (sightlines where two or more buildings appear ‘stacked’ on
top of each other, with the appearance of a single taller structure). To reduce this potential, villas in this
location (including those with 2 level bedrooms) have been planned to reduce apparent ‘stacking’.
Some two-storey ecotourism villas in the eastern part of the Tourist Villa Precinct along the scarp will
potentially be visible from Kennedy Sound but will be integrated (filtered views) by landscape screen
planting, and most villas located on the plateau area will not be visible from offshore. There is the
potential for the upper portions and rooflines of some villas along the scarp to be visible upon the skyline
from close offshore views (e.g. while entering or leaving the jetty), but ‘Gap Peak’ and nearby ridgelines
will form the skyline for most offshore views.

Matters of National Environmental Significance
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Two-storey ecotourism villas beside the existing dam and in the location of the former golf course in the
north western part of the Tourist Villa Precinct will be obscured from offshore views by retained native
vegetation and due to their location on the plateau in areas with High VAC. The Eco Resort Central
Facilities building is being designed with a potential green roof, consistent with its setting and ecological
focus (each precinct central facilities building will have a distinctive theme and striking design). In the
Eco Resort Precinct (and only in this precinct), a green roof is appropriate to the theme as well as
assisting with visual integration.

Matters of National Environmental Significance
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Building height and design controls, plus retention of some existing trees in selected locations, and
additional screen planting of trees, are required to visually integrate the villas in their landscape settings
on the exposed side slopes of the plateau. Many of these areas have a sub canopy layer of trees to 6
or 7m height which provides effective screening, and a taller but more scattered canopy layer of taller
trees to 12 m height. The built form of the proposed villas in these more sensitive locations will be
spaced at relatively low densities with nominated building envelopes, with sufficient intervening space
between buildings to allow for retention of some existing trees and landscape planting of additional
trees.

Specific visual impact mitigation measures for the Eco Resort, Spa Resort and Tourist Villa Precinct
ecotourism villas and associated roads which are located in sensitive visual locations are:

Building height (roof ridge line) mainly restricted to 8.5 m above ground, or up to 10m for two-
storey villas above steep slopes, or in some cases split level buildings which appear overall
taller;

Reduced footprint areas with smaller pavilion like structures preferred compared to traditional
bulky structures typically used in resort architecture as per the existing Club Med resort built
form;

Reduced roof mass by incorporating flat or low pitched open gables (some villas will also
incorporate more organic roof forms e.g. ‘Butterfly’ pavilions in the Eco Resort Precinct);

Articulated facades, balconies and deep overhangs to increase shadowing and reduce building
size and mass,

Generally dark subdued colours and tones, especially of upper stories, and pale dull roofs (not
reflective white or silver) to enhance visual integration with island vegetation;

Recessed dark glazing and low reflectivity solar panels to reduce potential glare;

Variation in building alignment and additional revegetation and rehabilitation using endemic
species to reduce the potential stacking of villas visible from offshore. Asset Protection Zone
clearances will be required around each villa for bushfire management purposes. However,
within this zone, mature trees will be maintained and ground layer and shrubs will be managed;

Buildings will be partly suspended or cantilevered to extend out from the scarp, in order to
minimise earthworks and tree removal, with a visual impression of no more than two levels;

Any visually exposed retaining walls to be gabion walls using natural site rocks with screening
shrubs and vines planted at the base; plus height restrictions for retaining walls in visible
locations; and

The outer walls of villa swimming pools on hillsides facing the ocean (those pools without a ‘wet
edge’) will incorporate some ‘texture’ and shadow effects (e.g. faced in natural stone, subdued
colours of tile or painted render, and/or design with a shadow line), and incorporating a shrub
bed or tree planting to the front.
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Irregular native planting along both sides of each roadway and buggy path at average spacing
of no greater than 10 metres, specified and maintained so as to achieve 5 metres height within
5 years.

Movement sensitive lighting, and/or timers, can be used where appropriate.

Using this approach, two-storey villas with bands of trees of average 10m to 12m in height separating
each group of villas, would have their lower storeys completely screened and their upper storeys part-
screened by a combination of retained and planted trees.

Village Centre

The Village Centre Precinct located on the plateau above Home Beach in the southern viewshed will
be 150m from the shoreline of Home Beach and at elevations of 50 to 60m. These facilities will occupy
a similar location to the existing Nicholson’s Restaurant, conference rooms and staff accommodation.
At these distances and this elevation, retained and supplementary native vegetation along the plateau
above Home Beach will screen all 2 to 3 storey built form from offshore viewpoints. Built form will be
visible from the air but only from chartered planes carrying visitors to the island.

The Village Centre is located in an area of limited visibility and as such the following measures are
proposed:

Requirements for the built form to visually integrate into its landscape setting on the plateau
using tropical and sub-tropical landscaping and design features (refer to Figure 26-23);.

Reduced footprint areas for each building, with smaller pavilion-like structures preferred,
compared to traditional bulky structures typically used in resort architecture as per the existing
Club Med resort built form;

Articulated facades, balconies and deep overhangs to increase shadowing and reduce
apparent building size and mass;

Variation in building alignment and additional revegetation and rehabilitation using endemic
species; and

Movement sensitive and/or timer-controlled lighting along pathways and for buildings can be
used where appropriate.

Beach Resort

The height, bulk and alignment of the 3 storey buildings in the Beach Resort (central facilities building
and hotel apartments) will create a built form complex which is overall longer than high, and will give
the visual impression of being curved and ‘tucked’ along the scarp beside Home Beach. Building heights
will be generally similar to the existing resort complex skyline as seen from a distance with an additional
group of hillside apartments located on the north-western slope.

The Beach Resort is located in a visually sensitive area and as such visual integration will be
facilitated by:

Organic building forms which are sympathetic to the natural island setting;

Matters of National Environmental Significance
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Variation in building alignment, with some in a staggered line parallel to Home Beach and some
similarly staggered parallel to the scarp;

Variation in height (2 to 3 storeys), scale and groupings of buildings, which in addition to their
staggered front setbacks from the foreshore, will appear as an informal and attractive cluster of
uniquely designed buildings;

Articulated facades and balconies, deep overhangs to shade large picture windows, variation
in their front alignment to further avoid the appearance of a wall of uniform built form;

Generally subdued colours and tones to enhance visual integration with the Home Beach
setting and forested backdrop of Mt Oldfield and ‘Gap Peak’;

Tropical and sub-tropical design features in the buildings and landscape, to reinforce the sense
of place and relaxed resort theme, rather than a metropolitan urban character;

A landscaped vegetation buffer to screen apartments from the service road; and

Movement sensitive and/or timer-controlled lighting along pathways and for buildings can be
used where appropriate

Glamping

Safari tent style ‘glamping’ facilities are proposed along the hillslopes south of Billy Goat Point. These
facilities will be sited within areas with a mostly Low VAC and ‘Sensitive’ Visual Constraint (Category 3)
but the ‘tent like’ buildings will be visually contained within a limited viewshed.

Visual impact mitigation measures are:

Safari tents and the Central Facility Building will be neutral in colour, small scale and arranged
in a non-linear layout; with meandering connections which avoid straight street-like’ pathways;

Landscape planting to screen the Central Facility Building as seen from the south;

The existing patches of shrubs and small trees will be supplemented by additional planting of
similar bushy native plants to provide visual screening, especially as seen from the south; and

Movement sensitive and/or timer-controlled lighting can be used along pathways and for the
Central Facility Building, where appropriate Golf Course

The golf course will be sited in the vicinity of the existing golf course in the southern viewshed near the
existing dam and west of the Village Centre Precinct. The golf course will be approximately 200m from
the shoreline and at elevations of 50 to 60 m. At these distances and this elevation, retained and
supplementary native vegetation along the scarp and plateau edges will screen all the golf course from
offshore viewpoints.

Specific visual impact mitigation measures for the golf course are:

Fairways will be integrated with adjacent native vegetation by informal edges of local native
plant species;

Matters of National Environmental Significance
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The main impact of the Rock Bar will be associated with lighting, although the main usage is anticipated
to be at sunset rather than at night and lighting can be designed to limit glare and spillage.

Visual impact mitigation measures are:

Minimalist design, absence of a roof structure and only limited use of bright colours and
temporary structures;

The materials used in the construction of the rock bar will mainly be local rock and will generally
be dark and non-reflective and will be well articulated due to the shadows cast by individual
rocks;

Design and construction planned to avoid visual scarring; and

Control of lighting, with only minimal safety lighting (on stairs etc) after the bar closes each
night.

Roof Forms and Reflectivity

The design guidelines for the built form of the Beach Resort Precinct, Eco Resort Precinct, Spa Resort
Precinct and the Tourist Villa Precincts include roof forms. In general, buildings will have low pitched
roofs and will adopt organic building forms in these precincts. Roof colours will be generally subdued
and non-reflective. The visual impression of built form integrated with the landform and landscape will
be reinforced by variation in roof angles and colours, such that no external line of sight is exposed to
simultaneous sunlight reflections from multiple roofs all at the same angle and pitch. This design
principle will also apply to the solar panels proposed to be fitted to most roofs, and in most cases they
will be fastened flush with low pitched roofs for greater cyclone resistance. Where installed on roofs in
visually sensitive locations (e.g. the Beach Resort Precinct), the solar panels on angled brackets will be
set back so they are unobtrusive and will have low reflectivity. A nursery will also be developed on the
island so that landscape thickening can commence early.

Roads and Infrastructure

The potential for roads and associated cuttings to create visual scarring is limited because there is only
one main road which will be relocated between the airstrip and the jetty precinct. A network of narrow
(approximately 3m wide) buggy paths which are generally parallel to the contours, will provide access
between facilities for guests and staff using electric golf carts. Initially the roads may be excavated wider
(approximately 4.5m) to allow for construction vehicle access, then the paths will be reduced in width
and verges landscaped. There will be no linear swathes of clearing up forested slopes or across skyline
ridges for overhead powerline or telephone connections.

Visual impact mitigation will be achieved by:

Road alignment will avoid linear scarring of slopes perpendicular to contours and within view of
sensitive receptors and external viewpoints;

Road cuttings on slopes in areas of Low or Very Low VAC will minimise vegetation clearing and
earthworks footprint by gabion retaining walls using site rock with planted terraces instead of
vegetated cut batters, wherever feasible; and

During construction, the area of bare earth exposed at any one time, and the period of
exposure, will be minimised.

Matters of National Environmental Significance


























catherine.fleming
Rectangle

catherine.fleming
Rectangle









































































catherine.fleming
Rectangle








DRAFT

ENVIRONMENTAL IMPACT STATEMENT I_ | A\ \J

ISLAND

GREAT BARRIER REEF

of impacts from acid sulfate sediment, boat strikes, artificial lighting and underwater noise. However these
potential impacts are manageable, and will be reduced considerably by measures in the EMP.

26.10.5.3Birds

Values, Issues and Strategies

The Authority has identified the following values relating to birds nesting or roosting in the Planning Area
(Subdivision 4):

€) Birds are an integral part of the Marine Park and the Great Barrier Reef World Heritage Area.
(b) The area is recognised internationally as an important stopover area for migratory birds.
(c) There are a number of significant bird sites in the area (listed in the table in Schedule 6).

The following issues relate to birds nesting or roosting in the Planning Area:

@) Seabirds nesting in colonies and roosting on sandspits, and shorebirds feeding at mudflats,
are susceptible to disturbance from human activity.

(b) The Authority considers that the following species are, or may become, vulnerable in the
Planning Area:

0] Beach stone-curlew (Esacus neglectus);

(i) Black-naped tern (Sterna sumatrana);

(i)  Bridled tern (Sterna anaethetus);

(iv)  Crested tern (Sterna bergii);

(v)  Lesser crested tern (Sterna bengalensis);

(vi) Eastern reef egret (Egretta sacra);

(vii) Pied cormorant (Phalacrocorax varius);

(viil) Pied imperial-pigeon (Ducula bicolor); and

(ix) Osprey (Pandion haliaetus) and White-bellied sea-eagle (Haliaeetus leucogaster).

The Authority’s strategy to manage the threats to birds nesting or roosting in, or adjacent to, the Planning Area
is to limit the approach of vessels and aircraft during periods when the birds are most vulnerable. Best
environmental practices for visiting islands and observing seabirds are encouraged by the Authority, including
buffers around significant bird sites.
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Conservation Significant Bird Species and Habitat

Northern Resource Consultants (NRC) has conducted multiple desktop and field-based assessments to
identify biodiversity values associated with the proposed project area and surrounding environment (refer to
Appendix I). This Terrestrial Flora and Fauna Technical Report details the outcomes of these assessments
and potential impacts to biodiversity as a result of the project. The following is a summary of the Technical
Report outcomes relevant to the values and issues identified in the Whitsundays Management Plan, and
further detail regarding project impacts on birds is provided below.

The project area for the proposed action is not within a ‘Significant Bird Site’ as identified in Schedule 6 of the
Whitsunday Plan of Management. The project area and surrounding National Park land is not known as a
significant location for seabird nesting or roosting colonies. The project area does not contain sandspits or
mudflats or other significant features that form important roosting or nesting habitat for seabird species. No
seabird nesting or roosting colonies were observed within the project area or surrounding environment during
the field-based baseline fauna surveys.

Table 26-30 provides a description of habitat preferences, potential occurrence and likelihood of impacts to
bird species identified in Part 1 Subdivision 5 of the Whitsundays Plan of Management.
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landscape changes in the resort precincts, the island will overall maintain a ‘natural’ appearance with
built form subordinate to the landscape.

26.10.5.8 Cultural Heritage

The Whitsundays Plan of Management identifies a range of Aboriginal cultural heritage values within the
Whitsundays Planning Area, including the importance of the relationship of traditional owners with the marine
environment such as sites of spiritual significance and its importance for subsistence activities. Similarly, the
Whitsundays Plan of Management also identifies that the islands include considerable archaeological evidence
of the history of Aboriginal occupation, inclusive of rock art sites, middens and stone fish traps. The project
will consult with the Aboriginal Party/ies for the project areas regarding the assessment and management of
any such values as part of broader consultation relating to the development of a Cultural Heritage Management
Plan for the project

26.10.5.9Use of the Planning Area

The Whitsundays Plan of Management includes strategies in section 1.23 for managing the Planning Area use
including “To manage the impact on the Area, and to continue to provide a range of recreation opportunities,
the Authority has set limits on vessel length, group size, and types of craft, facilities and certain activities in
reefal and coastal waters of the Planning Area. These waters have been assigned ‘settings’, referred to in
column 2 of Table 1, based on their values, existing use and management requirements. Column 3 of the table
sets out a description of the setting. Column 4 of the table specifies the maximum group size for a setting and
column 5 specifies the maximum overall length that vessels who visit the setting area may have”.

The proposed jetty upgrades and the majority of the proposed moorings are located within a Setting 1 —
Developed area (refer to Map 26-16 and Map 26-17) and as such the following applies:

Table 26-31. Whitsunday Planning Area — Setting Descriptions (Clause 1.23).

Item Setting Description Maximum Maximum
group overall
size length of
(including vessel
crew) (metres)

1 Setting | Areas in this setting are immediately adjacent ~ No limit 70

to urban areas and resorts. They are the access
points fo the Planning Area and a focus for
intensive tourism and recreation. The areas
are heavily used by a wide range of craft, and
contain permanent facilities (for example,
marinas, jetties and boat ramps).

(Developed)
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26.10.6 Reef 2050 Long-Term Sustainability Plan

The Reef 2050 Long-Term Sustainability Plan sets out clear measures for identification, protection,
conservation, presentation and transmission to future generations of the Outstanding Universal Value of the
Great Barrier Reef World Heritage Area. The following table provides an assessment of the project against the
objectives of the Plan, as it relates to the Great Barrier Reef's World Heritage Values.
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dependent species. Habitats in the southern two-thirds of the Region — especially those
inshore — have deteriorated, particularly seagrass meadows and coral reefs (p6);

Ecosystem health — The condition of all physical processes has declined since 2009. Further
changes in processes such as sea temperature, sea level, cyclones and wind, freshwater
inflows, waves and currents are expected under climate change projections. Reduced sediment
loads entering the Region are likely to improve the processes of sedimentation and light
availability in the longer term. Nutrient cycling in the Region continues to be affected by
nutrients from land-based run-off but changes in land management are likely to result in long-
term improvements. Heavy rainfall in recent years has temporarily affected ocean salinity in
some parts of the Region. Ocean pH is changing and is projected to decline in the future under
climate change scenarios. Unlike the Outlook Report 2009, this assessment does not include
consideration of pesticide accumulation. At a Reef-wide scale, most ecological processes are
considered to be in good condition but significant losses in coral cover and declines in
ecosystem health in the inshore, southern two-thirds of the Region are likely to have affected
some key ecological processes such as connectivity, reef building and recruitment. Terrestrial
habitats that support the Great Barrier Reef Terrestrial habitats that support the Reef are
generally in better condition in the northern catchment. However, supporting habitats have been
substantially modified in southern areas (south of about Port Douglas), especially wetlands,
forested floodplains, grass and sedgelands, woodlands and forests, and rainforests. Coral
disease is being increasingly observed on the Great Barrier Reef and is predicted to increase
in the future. There are few incidences of other disease and introduced species in the marine
environment and they tend to be localised. Outbreaks may be becoming more frequent as

Ecosystem conditions decline. The overall assessment of ‘poor’ is due to the severity of
outbreaks of crown-of-thorns starfish which seriously affect coral reef habitats on a large scale;

Heritage values — Traditional Owners with connections to the Region maintain their cultural
practices and customs. Places of Indigenous heritage values have not been systematically
identified and many have deteriorated, especially around developed areas and on islands.
Some species of cultural significance are under pressure. Story, language and songlines are
being affected by activities in the Region. There is good understanding and recording of some
aspects of historic heritage in the Region, for example known historic shipwrecks, a small
number of World War Il features and lightstations. Heritage values are being maintained or
restored at heritage-listed lightstations. Most other places of historic significance are poorly
recorded and their condition is not well understood. The Region’s social and scientific heritage
is being maintained...

Commercial and non-commercial use — Use of the Great Barrier Reef continues to contribute
to local communities and the national economy. Its economic value has increased over the past
five years as has the number of jobs it sup orts. The number of recreational visits appears to
be increasing and declines in tourism visitor numbers until 2011 are now beginning to be
reversed. Traditional use helps maintain Traditional Owner connections to their sea country.
Some users financially contribute to management. The impacts of different uses of the Great
Barrier Reef overlap and are concentrated inshore, particularly next to developed areas. Some
uses have only minor and localised effects, for example defence activities, research and
educational activities, and traditional use. Cumulative effects of tourism and recreation activities
are localised around popular locations. Port activities and their flow-on impacts are generally in
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areas that are already under pressure from an accumulation of impacts. There are concerns
about overfishing of some fish stocks, and the effects of fishing on some species of
conservation concern. The survival of non-retained species is not monitored or well understood;

Factors influencing the region’s values — Climate change has already affected the Great Barrier
Reef ecosystem. Its effects are compounding the ongoing impacts from land-based run-off and
coastal development, particularly loads of sediments and nutrients entering the Region and the
modification of supporting coastal habitats. Direct uses contribute to a range of impacts; most
are localised. Economic and population growth will likely mean more use of the Region,
increasing the likelihood of impacts. The combined influence of the four factors is concentrated
in inshore central and southern areas. Impacts on the ecosystem are reflected in declines in
elated heritage values, especially Indigenous heritage, natural heritage and world and national
heritage values. Attributes of outstanding universal value relating to natural beauty, natural
phenomena, ecological processes, and habitats and species are being affected. For built
heritage, the threats from climate change and direct use are the most serious. Changes to the
Great Barrier Reef ecosystem have serious economic implications for Reef-dependent
industries, such as tourism and fishing, and for adjacent communities. Perceptions about the
health of the ecosystem affect its attractiveness for tourism and recreation. An increasing
coastal population is likely to increase the economic value of direct uses. Declining ecosystem
condition, especially inshore adjacent to the developed coast, from the cumulative effects of
many factors mean people’s attachment to and enjoyment of the Reef may lessen in the future.
This may have flow-on effects on Reef-dependent industries. Predicted increasing use may
mean more instances of incompatible use;

Existing protection and management — Protection and management of the Region is a
partnership between many Australian and Queensland government agencies, local
government, Traditional Owners, stakeholders and community members, with activities both on
the water and in the catchment;

Resilience — Some disturbed populations and habitats have demonstrated recovery after
disturbance (for example loggerhead turtles, humpback whales). For some species, recovery
is not evident (black teatfish, dugongs) and is dependent on the removal of all threats.
Increasing frequency and extent of some threats are likely to continue to reduce the resilience
of species and habitats in the Region. The resilience of built heritage values has improved
where the values are well recorded and well recognised and there is strong regulatory
protection and regular maintenance (for example heritage listed lighthouses). The resilience of
intangible values, such as many Indigenous heritage values, depends on the active involvement
of the custodians of those values so that connections and knowledge are kept alive. Such
involvement has continued to grow.

Risks to the Region’s values — The Region’s ecosystem continues to be at serious risk and the
threats likely to affect it in the future are increasing and compounding. The most serious risks
arise from climate change, land-based run-off, coastal development and some aspects of direct
use (particularly fishing). Other threats relating to direct use are more effectively managed and
of less overall risk to the Reef. The close connections between the Region’s ecosystem and
many of its heritage values mean that the projected risk of almost all threats is the same in both
assessments. As a result, the most serious risks to the Region’s heritage values are similarly
climate change, land-based run-off, coastal development and some aspects of direct use.
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26.10.10 Great Barrier Reef Region Strategic Assessment Report 2014

The Great Barrier Reef Region Strategic Assessment Report was prepared by the Great Barrier Reef
Marine Park Authority in 2014 to evaluate and improve its effectiveness in managing existing and
emerging risks to the Great Barrier Reef, focusing on the relevant matters of national environmental
significance (p1-9). It complements the Great Barrier Reef Coast Strategic Assessment Report
prepared by the Queensland Government. It lists the key drivers creating change in the environment
are:

climate change;

economic growth;

population growth;

technological developments; and

societal attitudes (GBRMPA, 2014: p5-3).

Two key aspects of the proposal being the contribution to tourism and community benefits associated
with the project are addressed below.

Tourism

Section 5.4.2 of the Great Barrier Reef Coast Strategic Assessment Report provides information on the
importance of tourism to the protection and management of the Great Barrier Reef. Tourism in this
section is defined as “commercial activities that provide transport, accommodation or services to people
who are visiting the Region principally for enjoyment” (GBRMPA GBRSA, p5-26).

Key statements included in the Strategic Assessment Report relating to tourism include (emphasis
added):

Benefits:

...Importantly, the tourism industry makes much of the vast area of the Great Barrier Reef
accessible to visitors; without it, many visitors simply would not be able to enjoy or experience
the Region's values. The industry, therefore, plays a key role in fulfilling Australia’s world
heritage obligation to ‘present’ the Great Barrier Reef World Heritage Area. Most tourism
programs involve education and interpretation activities, aimed at increasing appreciation and
understanding of the natural environment and sustainable practices that support the Reef (p5-
29);

Impacts:

Concern about tourism impacts in the Great Barrier Reef arose during the 1980s and 1990s
because of rapidly increasing tourism visitor numbers, forecasts of exponential future growth
and widely reported damage to popular reefs and adjacent islands. With the introduction of
more intensive management of popular areas, limits on the number of vessels and group sizes,
an increase in supporting infrastructure and the adoption of best practices by operators, many
of these concerns have been avoided or mitigated. As a result, the impacts associated with
tourism activities today are generally regarded as low risk and are concentrated in a few
intensively managed areas (p5-29);
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Benefit Access to Understanding,

Income and Health Personal

Benefits connection

Type GBR appreciation and Aesthetics

employment

Values resources enjoyment

access the
Great Barrier
Reef through
water-based
activities

maintaining
interest in
recreation
activities.
MUSIC

modelling
has indicated
that water
quality
across all
measures
should
improve as a
consequence
of the
proposed
development
due to the
installation of
a range of
stormwater
treatment
devices.
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26.10.11 Great Barrier Reef Coast Strategic Assessment Report 2013

The Great Barrier Reef Coast Strategic Assessment Report 2013 was prepared by the Department of
State Development, Infrastructure and Planning and provides a broad system and landscape scale
assessment of Queensland Government’s policies, plans or programs that relate to the management
and protection of matters of national environmental significance (MNES). It has been prepared in
accordance with section 146 of the EPBC Act. Queensland Government’s strategic assessment covers
the coastal zone adjacent to the GBR, including Queensland’s Coastal Waters, islands and adjacent
inland areas. The coastal zone is defined as Queensland Coastal Waters, islands and inland areas to
a distance of five kilometres or the 10 metres AHD contour, whichever is further.

The report indicates that the Queensland Government’'s preferred approach to achieving positive
outcomes for MNES is to avoid, mitigate, offset and enhance outcomes through adaptive ongoing
management (p3-63).

The report states that in relation to tourism infrastructure and recreational use that “The environmental
pressure caused by tourism is related to the type and location of tourism infrastructure provided to
service the activities of visitors as well as the potential number of visitors into previously natural or
undeveloped areas. The direct major impacts / pressures from tourism infrastructure development may
include vegetation clearing and habitat loss. Indirect impacts may include the introduction of pest and
weed species, erosion and sedimentation, and declined water quality in runoff from tourism
infrastructure development areas. Indirect may include disturbance, including light and noise or
accidental death due to recreational activities, such as boat collision” (p5-160).

The proposed resort will be managed to ensure that direct major impacts and pressures are avoided,
minimised and offset.

26.10.12 Potential Impacts

According to the MNES Significant Impact Guidelines (DoE 2013), an action is likely to have a significant
impact on the environment of the Great Barrier Reef Marine Park if there is a real chance or possibility
that the action will:

Habitat

(@ Modify, destroy, fragment, isolate or disturb an important, substantial, sensitive or
vulnerable area of habitat or ecosystem component such that an adverse impact on
marine ecosystem health, functioning or integrity in the Great Barrier Reef Marine Park
results;

Key values of the GBRMP and issues are outlined in in GBRMPA’s Whitsundays Plan of
Management 2008. The Authority has identified the following values relating to corals and
associated biota in the Planning Area:

Corals and associated biota are an integral part of the Marine Park and the Great Barrier
Reef World Heritage Area;
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dunes occur at the rear of any of the beaches. Although the rear of some of the beaches contain
isolated patches of sand these are heavily vegetated and would be difficult to nest within. The sandy
area of Home Beach, in particular, is not considered a potential nesting beach given it has historically
been the subject of development associated with the existing resort, is bounded by the built structures
of the existing resort and has consequently historically been the subject of light pollution and only
contains a narrow strip of sand (i.e. with a width of only a few metres) potentially available to nesting
above the high tide mark.

Although the diets among Flatback, Green, Loggerhead and Hawksbill turtles vary, they would be likely
to occur with the intertidal (during inundation) and subtidal parts of the project marine area given the
mosaic of habitats there include forage areas for seagrass, coral and invertebrates inhabiting soft
sediment or hard substrata. These forage habitats are also common throughout the Whitsunday region.
Some marine turtles can exhibit strong fidelity to foraging habitats throughout their life (Limpus 2007).

Marine turtle species are experiencing serious threats to their survival (Environment Australia 2003;
EHP 2015). The main threats include:

Habitat degradation and destruction, particularly nesting beaches, seagrass meadows,
mangrove forests and coral reefs;

Entanglement and drowning in fishing gear (e.g. trawler nets) and shark nets and drum lines;
Ingestion of plastic bags;

Pollution and declining water quality;

Disease; and

Indigenous over-harvesting of both turtles and eggs, and predation of eggs by native and
introduced animals.

The threat posed by trawler nets has been substantially reduced with the implementation of the
Fisheries East Coast Trawl Management Plan 1999, which requires trawlers to use approved turtle
exclusion devices. Fibro-papillomatosis disease is a common disease amongst turtles in some areas,
which may be related to high industrial or agricultural runoff (Kirkwood and Hooper 2004). There is
limited information on the prevalence of this disease in the project marine area.

The most common species across all years is the Green Turtle with 73% of records, followed by the
Hawksbill Turtle with 6% of records (EHP 2011a). The major causes of marine turtle strandings along
the Queensland coast from 1999 to 2011 included:

Boat strike, propeller damage or fractures;
Queensland coast shark safety program;
Dredging;

Ingestion of synthetic material;

Hunting;

Fisheries bycatch or entanglement in fishing gear;

Predation (e.g. shark attack), and
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Table 26-34. Great Barrier Reef Marine Park Summary Risk Matrix.

Matter Description of Impact Summary of Key Mitigation Impact Level (Unmitigated) Residual Impact (Mitigated and

Measures and significance Offset)
and significance

Proposed activities and Potential impacts on marine Designation of go slow boat Medium Risk (10) Low Risk (4)
associated disturbance. migratory species, for zones. Likelihood = 5 (Almost Certain) Likelihood = 2 (Unlikely)
example through boat strikes Monitoring of key species. Consequences = 2 (Minor*) Consequences = 2 (Minor)

Areas with higher condition
values avoided.

Implementation of Pest
Management Plan.

Implementation of
Environmental
Management Plan.

Contractor induction
programs to include
education and awareness
component for significant
biodiversity matters.

Restricted access for
visitors to environmentally
sensitive areas.

Awareness information and
signage for visitors and
guests regarding
environmentally sensitive
areas.
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It is possible some locally occurring, near threatened or threatened species, may not be recorded in the State
and Commonwealth databases. The comprehensive field survey component of this assessment is therefore
an important aspect of the impact assessment process, in order to determine the presence of any threatened
species that have not been previously recorded in the local area. As part of the desktop assessment, the key
diagnostic characteristics and condition thresholds specified in the Commonwealth listing advice for threatened
ecological communities (TECSs) listed under the EPBC Act were reviewed. The application of these criteria is
discussed in the Flora Survey Methodology Section.

Table 26-35. Key assessment criteria for likelihood of occurrence of threatened and near threatened
species.

Likelihood of occurring [Key criteria Definition

Present Present during survey or historical records in Species was recorded during field surveys or a
the study area historical record of the species was located in

the study area

High Known records (<50km) Historical records of the species occur within a
AND 50km radius of the study area
Known to occur on islands or access islands The species is known to occur on islands or can
in the region* access islands in the region*
AND Suitable habitat of high quality exists with the

. . . - study area

Suitable habitat of high quality is present Y

Moderate Known records (<50km) Historical records of the species occur within a
AND 50km radius of the study area
Known to occur on islands or access islands The species is known to occur on islands or can
in the region* access islands in the region*
AND Suitable habitat is present but is significantly

Suitable habitat is present, but degraded degraded or fragmented

Low No records (<50km) No historical records of this species occur within
OR a 50km radius of the study area
Not known to occur on islands or access OR
islands in the region* The species is not known to occur on islands or
OR access islands in the region*
Habitat present is unsuitable, absent, or OR
highly degraded The habitat within the study area is not suitable

and/or is in extremely poor condition, or is
absent for the species

*Criterion relates to fauna species only

26.11.1.3Flora Survey Methodology

Techniques described in the Methodology for Survey and Mapping of Regional Ecosystems and Vegetation
Communities in Queensland (Neldner et al. 2012) were used to collect sufficient data during the field vegetation
assessments to verify the RE codes of the remnant vegetation in the assessment area. The species
composition and structure for each community were compared to the technical descriptions provided in the
Regional Ecosystem Description Database (Queensland Herbarium 2015). The landzone characteristics of
each site were compared to the descriptions provided in Wilson and Taylor (2012). This information provided
the basis for determining the appropriate RE code for each community. The information in these documents
was also used in conjunction with site observations to determine appropriate values for the factors relating to
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remnant status. Vegetation surveys were conducted over three survey periods: July 2013, May 2015 and
December 2015. The purpose of these vegetation surveys was to:

Determine the appropriate RE code, extent, and remnant status of vegetation communities
throughout the study area,

Perform targeted searches for threatened flora species identified during desktop analyses,
including ‘meander’ searches in accordance with the Flora Survey Guidelines — Protected Plants
(EHP 2014),

Compile a flora species inventory for the study area.

Vegetation Assessment Sites

Ground-truthing of the remnant and regulated regrowth vegetation mapping involved detailed assessments of
vegetation characteristics at multiple transect locations within the study area. Assessment sites were selected
where they would provide representative data for the vegetation type that was the subject of the assessment.
The location of the assessment sites and the survey techniques employed were selected to achieve the
following:

Validate the state published RE and regrowth mapping,
Accurately determine the extent of each vegetation type,
Resolve heterogeneous polygons,
Determine the remnant status of vegetation,
Compile a species inventory for each vegetation community and the entire study area.
A total of five secondary, 14 tertiary, 14 quaternary, and 25 ground cover assessments were conducted over

the two survey periods (refer to Table 26-36) with sites distributed over the study area to encompass any
potential changes in community composition or structure.

Table 26-36. Vegetation assessments conducted during the survey periods

Vegetation assessment type

Secondary - 4 1 5

Tertiary 9 2 3 14
Quaternary - 6 8 14
Grassland 22 3 - 25

Survey Techniques

A 50m x 10m vegetation assessment transect was established at each of the secondary and tertiary
assessment sites within the study area. Within these transects a combination of quantitative and qualitative
techniques was employed. The vegetation survey techniques employed and attributes recorded during the
assessments are detailed in Table 26-37. Quantitative measurements such as basal area (using the Bitterlich
stick methodology, Grosenbaugh 1952) and canopy height and cover were used to describe the structural form
of each community and determine the remnant status of the vegetation. Species composition and structure
were used to determine the relevant RE code for each community. Quaternary assessment sites were
conducted to validate the vegetation community mapping and to capture any variability in the structure and
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composition of the community. Data collected at Quaternary sites include all location, environmental and
structural information for the dominant and conspicuous species in each layer. In general, focus was given to
the dominant species, crown cover and median height of the ecologically dominant layer, which is used to
define each community and determine the appropriate RE code.

Table 26-37. Vegetation attributes measured in vegetation survey transects

Survey Method Attributes Measured

Key species of each stratum
Median height of each stratum

Survey Plot .
Weed species and cover
50m x 10m L
Complete species list
Central coordinate
Transect
Percentage cover of each stratum
50m
uadrats (x5 .
Q ) Ground cover species and percentage of cover
Imx1m

Tree basal area
Incidental species observed
Additional relevant notes

Greater area encompassing the present vegetation
community

The species composition and structure of grassland areas was assessed using a 25m transect. Five 1m?
quadrats were placed at five metre intervals along each transect and the relative cover of each ground cover
species was recorded. The height and cover of emergent trees and shrubs were also recorded. The
Methodology for Survey and Mapping of Regional Ecosystems and Vegetation Communities in Queensland
(Neldner et al. 2012) identifies the following criteria for determining remnant status of grassland communities:

The community contains native species normally found in the RE.

The community is not dominated by non-native perennial species.

The species composition of grassland communities was therefore assessed to determine the remnant RE
status. Remnant status was assigned to grassland areas where the relative cover of native perennial species
(normally occurring in the relevant RE) was greater than 50 per cent. Areas where non-native species
comprised more than 50% of the ground cover were classified as non-remnant vegetation.

Vegetation Mapping

Mapping of vegetation communities was performed using a combination of vegetation traverses and aerial
imagery. Using the information gained at each of the vegetation assessment sites, and observations made
when traversing the study area, the boundaries of vegetation communities were recorded using a handheld
GPS device. Some vegetation mapping was also refined using current, high-resolution aerial images.
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Key Diagnostic Characteristics and Condition Thresholds for Communities Listed Under the EPBC
Act

The 2015 surveys focussed on accurately mapping the current spatial extent of TECs listed under the EPBC
Act within the study area. Vegetation surveys and mapping techniques for TECs followed the previously
described methodology. However, the key diagnostic characteristics and condition thresholds described in the
Commonwealth listing advice for each TEC were considered when mapping the extent of these communities.
These criteria differ to the remnant vegetation criteria under the VM Act (Qld) for regional ecosystem mapping.
The ground-truthed and mapped spatial extent to which a remnant vegetation community equates to a RE
under the VM Act (QIld) may not wholly equate to the same spatial extent to which that community is protected
under the EPBC Act.

The 2015 surveys focussed on obtaining species composition and structure data from various locations within
communities listed under the EPBC Act to facilitate assessment against key diagnostic characteristics and
condition thresholds. Separate vegetation community mapping was produced where vegetation communities
did not meet the condition thresholds for protection under the EPBC Act. This was completed using the general
approach methodology described previously to delineate and exclude areas that did not meet condition
thresholds.

The following criteria are taken from the relevant Commonwealth listing advice for each TEC listed under the
EPBC Act present within the study area (TSSC 2008, 2012):

Broad Leaf Tea-tree (Melaleuca viridiflora) Woodlands in High Rainfall Coastal North Queensland

The listed ecological community is limited to patches that meet the following key diagnostic characteristics and
condition thresholds.

Key Diagnostic Characteristics:

It occurs in the Wet Tropics and Central Mackay Coast bioregions in landscapes characterised
by high rainfall and near coastal or floodplain locations.

Sites are seasonally inundated during the wet season but are not permanently waterlogged.

The tree canopy is clearly dominated (i.e. more than 50% of canopy cover) by Melaleuca
viridiflora.

A shrub layer is typically absent or sparse (juvenile canopy species and/or a conspicuous layer
of Xanthorrhoea (grass tree) may sometimes be present).

There is a diverse ground-layer of grasses, sedges and forbs (which includes species listed under
the description section in the listing advice).

Condition thresholds:
Patch size must be greater than or equal to one hectare.
A tree canopy must be present with a canopy cover of at least 15 per cent.
The canopy must be dominated by Melaleuca viridiflora (Broad leaf tea-tree).

At least 10 perennial native plant species are present in the understorey (shrub and ground layers,
excluding juvenile canopy trees) of a patch.
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Perennial non-native plant species account for no more than 40% of the total ground layer
vegetation cover at any time of the year.

Littoral Rainforest and Coastal Vine Thickets of Eastern Australia

The listed Littoral Rainforest and Coastal Vine Thickets of Eastern Australia ecological community comprises
those patches that meet the following key diagnostic characteristics and condition thresholds.

Key Diagnostic Characteristics:

The ecological community occurs in the following IBRA bioregions: Cape York Peninsula (from
Princess Charlotte Bay southwards), Wet Tropics, Central Mackay Coast, South Eastern
Queensland, NSW North Coast, Sydney Basin and South East Corner.

Patches of the ecological community occur within two kilometres of the east coast, including
offshore islands, or adjacent to a large body of salt water, such as an estuary, where they are
subject to maritime influence.

The structure of the ecological community typically is a closed canopy of trees that can be
interspersed with canopy gaps that are common in exposed situations or with storm events.
Usually, several vegetation strata are present. However, where there is extreme exposure to salt
laden winds, these strata may merge into a height continuum rather than occurring as distinct
vegetation layers. The canopy forms a mosaic due to canopy regeneration, typically in the form
of basal coppice following canopy decapitation due to prevailing salt laden winds and storm
events. Wind sheared canopy can be present on the frontal section leading to closed secondary
canopies. Emergents may be present, for example, species from the genera Araucaria (northern
bioregions only), Banksia or Eucalyptus. The ground stratum of the vegetation typically is very
sparse.

The ecological community contains a range of plant life forms including trees, shrubs, vines,
herbs, ferns and epiphytes. To the north, most plant species diversity is in the tree and shrub (i.e.
canopy) layers rather than in lower strata. The converse generally occurs from the Sydney Basin
Bioregion southwards. Feather palms, fan palms, large leaved vascular epiphytes and species
that exhibit buttressing are generally rare. Ground ferns and vascular epiphytes are lower in
diversity in littoral rainforests compared to most other rainforest types.

Plants with xeromorphic and succulent features are generally more common in littoral rainforest
than in hinterland rainforest types. Canopy stem sizes also tend to be smaller compared to that
in hinterland rainforest. Trunks rarely host mosses though lichens are usually common.

Whilst species can be regionally predictable, there may be considerable variation in the
composition of individual stands of the ecological community within any given bioregion.
Attachment A provides a list of flora species for each relevant bioregion.

Condition thresholds:

Small patches can be resilient and viable, but the minimum size of a patch needs to be 0.1
hectares.

The cover of transformer weed species is 70% or less. Transformer weeds are highly invasive
taxa with the potential to seriously alter the structure and function of the ecological community.
This threshold recognises the relative resilience and recoverability of the ecological community to
invasion by weed species.

The patch must have:
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at least 25% of the native plant species diversity characteristic of this ecological
community in that bioregion; or

at least 30% canopy cover of one rainforest canopy (either tree or shrub) species
(excluding Banksia and Eucalyptus species that may be part of the ecological community).

Random Meander Technique

Various parts of the study area were traversed using the Random Meander technique documented by Cropper
(1993) and recommended as the preferred approach in the Flora Survey Guidelines — Protected Plants (EHP
2014). This technique was applied to supplement other survey techniques and to:

locate and record any flora species not identified in the vegetation assessment transects,
target threatened flora species,

validate vegetation community mapping,

determine the presence and extent of pest species.

26.11.1.4Fauna Survey Methodology

Survey Timing and Environmental Conditions

The fauna survey incorporated survey timing and effort recommendations outlined in the Terrestrial Vertebrate
Survey Guidelines for Queensland (Eyre et al. 2014). Surveys were conducted over two different seasonal
periods to identify seasonal variation in species presence, abundance and habitat utilisation. The first survey
was conducted during autumn, from 11-15 May 2015. During autumn, the air is still moist which coincides with
grass seeding and growing. Vertebrate activity is high as animals start to disperse and migrate due to the
onset of decreasing temperatures (Eyre et al. 2014). The second survey was conducted during late-
spring/early-summer from 30 November — 6 December 2015. The timing of this survey incorporates a period
where temperatures begin to warm up after winter and there is a peak in vertebrate activity with the
commencement of breeding activity for many species (Eyre et al. 2014). The second survey was also timed to
coincide with peak periods for migratory shorebird presence. Overall the weather conditions for each survey
period were considered favourable for detecting most vertebrate fauna groups.

Systematic Survey Sites

Over the two survey period, six systematic survey sites were established where an array of fauna trapping and
surveying techniques were employed. These systematic survey sites were located in a variety of different
habitat types within the study area (refer to Table 26-38). Overall, the six systematic survey sites were
positioned to provide an appropriate spatial distribution within the study area as well as encompassing the
different habitat types... The location of each systematic trapping site is depicted in the fauna survey map.
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Table 26-38. Habitat descriptions for systematic fauna survey sites

Site number and

location Habitat description Photograph of habitat

1. Northwest section of Remnant RE 8.12.12d

the study area. Eucalyptus woodland to open forest on hill
slopes on igneous rocks.

Surveyed during the Low to moderate levels of microhabitat features
autumn 2015 survey  in the form of hollow-bearing trees, loose bark
event. and coarse woody debris and litter.

Remnant RE 8.12.11c

2. Southwest section of coastal rainforest/vine-thicket community with a
the study area. dense canopy and diverse structure and
composition.

Surveyed during the Low to moderate levels of microhabitat features

autumn 2015 survey in the form of hollow-bearing trees, loose bark

event. and coarse woody debris, litter. Generally high
abundance of boulder and rock cover.

3. Adjacent to the Gap Mature regrowth
Creek Dam wall. Eucalyptus and Pandanus forest on shallow
rocky soils.

Surveyed during the  Low levels of microhabitat features in the form
autumn 2015 survey  of rocky habitats and hollow-bearing trees. High
event. abundance of leaf litter.

Remnant RE 8.3.2

4. Eastern side of the Melaleuca viridiflora woodland with dense

runway strip. native ground cover in low-lying area near
drainage line. Approximately three to four years
since fire.

Low level of microhabitat features low and
sparse structure of the woodland and relatively
recent fire event. However, ground cover is very
dense.

Surveyed during the
spring-summer 2015
survey event.
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Site number and
location

abitat description Photograph of habitat

Remnant RE 8.12.12d

5. North end of Gap Mixed eucalypt woodland dominated by E.
Creek Dam. platyphylla. Adjacent to wetland habitat
associated with Gap Creek Dam. Characterised
) by presence of flora species associated with
Surveyed during the  yetter areas with poor drainage such as
spring-summer 2015 \Melaleuca and Pandanus species.

survey event. Low — moderate levels of microhabitat features
including course wood debris and leaf litter.

6. Western site of golf Remnant RE 8.12.12d

course Mixgd eucalypt woodland.on steep gradient
dominated by E. crebra with a very sparse to
sparse understorey and dense ground cover.

Moderate to high levels of microhabitat features, =
mostly in the form of rocks, boulders and rocky
outcrops.

Surveyed during the
spring-summer 2015
survey event.

Survey Techniques

The survey techniques employed at each systematic survey site are detailed in Table 26-39. Some of these
techniques were also used at other locations throughout the study area, and these are discussed in the
following sections.

Table 26-39. Fauna survey methods employed at systematic survey sites

Survey Method Description

20 type A Elliott style traps were placed on the ground approximately 5-10m apart in a
Elliott traps straight line for four nights at each of the trapping sites. All traps were baited with a mixture
of rolled oats, peanut butter and honey.

Drift fence lines incorporating pitfall and funnel traps were established for four nights at
each of the systematic survey sites. At each of these sites, three pitfall traps (20 litre
buckets) were buried flush with the ground surface with the drift fence intersecting the
centre of each bucket. Six funnel traps were located along the drift fencing at each site. A
Pitfall and Funnel traps shade cloth covering each funnel trap was deployed to protect trapped species from
exposure.
No pitfall-buckets were deployed at site S2 as the boulder and rocky substrate prohibited
the use of this equipment. However, a drift fence was established with funnel traps within
this habitat.

Four cage traps were placed at each site and baited with a mixture of rolled oats and a

Cage traps variety of different meats.

An Anabat SD2 detector was deployed for at least one night near each of the main
Anabat detectors trapping sites, and was also placed opportunistically in likely flyway zones at other
targeted fauna surveys sites.
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Survey Method Description

Active diurnal searches were undertaken within each of the sites. This technique involved
intensive investigation of ground layer habitat features (such as under logs, rocks and leaf
litter), low vegetation (under bark and tree stumps) for cryptic fauna, particularly reptiles.
The timing of searches was focussed on parts of the day when reptile activity was likely to
be at its peak. Incidental observations made while conducting other survey techniques
were also recorded.

Active diurnal searches

Birds were surveyed within each vegetation community for a total of at least one hour at
multiple periods throughout the day, but with a particular focus during peak activity in the
morning. Incidental observations made whilst conducting other survey techniques were
also recorded. Birds were identified from either direct observation or by their calls.

Diurnal bird surveys

High-powered spotlights were used to survey nocturnal mammals (flying, arboreal and
Nocturnal surveys terrestrial), birds (active nocturnal species, and roosting diurnal species), reptiles and frogs
in each of the main trapping sites, as well as other locations throughout the study area.

Additional Survey Areas and Techniques

The systematic surveying and trapping sites were generally focussed on describing the biodiversity values of
areas within the existing lease areas that may be subject to disturbance as part of the proposed development.
In addition to the systematic survey sites, a number of additional survey sites were established to target specific
areas and habitat types within the current lease and surrounding National Park areas. The purpose of the
targeted habitat surveys was to identify the biodiversity values of the broader area, including the National Park,
and incorporate these values into the impact assessment process and project environmental management
strategies. The location and a description of the habitat type for each of the targeted fauna survey sites is
provided in Table 26-40.

During the fauna survey period the Anabat detector was deployed and active diurnal search, diurnal bird survey
and nocturnal survey techniques were performed at additional locations outside the systematic and targeted
survey sites. The locations of these are depicted in the Fauna Survey Sites map.

In addition to the techniques outlined previously, camera traps (motion-sensing infrared cameras) were utilised
at multiple locations within the study area to target fauna that may be too large or ‘shy’ to be detected by other
trapping techniques, or utilising areas outside of the main trapping sites. Camera traps were baited with the
rolled oat mixture, fruit, nuts and a variety of meats. Targeted searches for nocturnal fauna were performed in
areas considered higher quality habitat for such species. These areas included the rocky hill habitats along
the coastline. Fauna species were continually observed throughout the survey period and records were
frequently obtained outside of the systematic methodology of the survey. Any observations, tracks, scats or
other signs of fauna were recorded with reference to the location and habitat type within the study area.
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Table 26-40. Habitat descriptions for targeted fauna survey sites

Site number and

| . Habitat description Photograph of habitat
ocation

Remnant RE 8.12.14c

Eucalyptus/Lophostemon woodland to open
T1. North of the runway forest on hill slopes with mid-dense sub-canopy
strip in adjacent layers often dominated by dry rainforest
National Park tenure.  Species. This site is near the ecotone of several
vegetation communities including mixed
) eucalypt woodland, L. confertus open forest and
Surveyed during the  yine-thicket gullies.

zﬂweg);zlflrgr?:ér 2015 !_ow to moderate levels of microhabitat features
in the form of hollow-bearing trees, loose bark
and coarse woody debris. Vegetative ground
cover is very low with a dense layer of leaf litter.

T2. Northeast of current Remnant RE 8.12.14¢ B
lease areas in adjacent Lophostemon confertus open forest on steep hill

National Park tenure.  Slope with mid-dense sub-canopy layers
dominated by dry rainforest species.

Low to moderate levels of microhabitat features
in the form of hollow-bearing trees, loose bark
and coarse woody debris. Vegetative ground
cover is very low with a dense layer of leaf litter.

Surveyed during the
spring-summer 2015
survey event.

T3. Southwest section Remnant RE 8.12.13a

of lease areas in native Native grassland dominated by Heteropogon
grassland adjacentto  contortus on steep hill slope with southeast
golf course. aspect.

Surveyed during the  Very low levels of microhabitat features with
spring-summer 2015 occasional rocks and very dense ground cover.
survey event. Shrub and tree layers virtually absent.

T4. Southeast section Remnant RE 8.12.13a

of lease area in native Native grassland dominated by Imperata
grassland near water  cylindrica on steep hill slope with southern
tower. aspect.

Surveyed during the  Very low levels of microhabitat features with
spring-summer 2015 occasional rocks and very dense ground cover.
survey event. Shrub and tree layers virtually absent.
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Site number and

I . Habitat description Photograph of habitat
ocation

Wetland Habitat

B1. Various viewpoints __ . .
around Gap Creek Dam This site was repeatedly surveyed for wetland

(particularly at point bqus over the course of all syrvey ev?nts. gml

marked as B1 onthe  This large water body contains aquatic

flora survey map). vegetation, foraging and roosting habitat for
wetland bird species.

Targeted Techniques
Coastal Sheathtail Bat

Targeted techniques were used to increase the likelihood of detection for the Coastal Sheathtail Bat
(Taphozous australis), which is near threatened under the NC Act. Targeted searches for this species followed
the ‘Targeted Species Survey Guidelines: Taphozous australis’ published by the State of Queensland. The
guidelines recommend spending one hour per two kilometres of rocky coastline within the study area to find
caves, boulder piles, and fissures that contained roosting bats.

Northern Masked Owl

Even though the Northern Masked Owl (Tyto novaehollandiae kimberli) was not regarded as likely to occur in
the study area (see discussion in later sections), call play-back techniques were used during nocturnal surveys,
as this is known to be an effective method for increasing the likelihood of detecting this species. Call play-back
for the Northern Masked Owl was typically conducted at the beginning of each spotlighting (nocturnal survey)
session, using the methodology recommended by Ward (2010), as follows:

1. The call of the Northern Masked Owl was broadcast.

2. For the first five minutes of the broadcast, the survey team listened for calls of Masked Owls and
watched for birds flying in to the area around the speaker (without the use of spotlights).

3. Inthe second five minutes, the survey team continued to listen for owl calls, spotlights were also
used to look for owls in the trees around the site.

4. During subsequent spotlighting surveys, the survey team continued to listen and spotlight for owls,
while also searching for other nocturnal species.

Greater Large-eared Horseshoe Bat

The Greater Large-eared Horseshoe Bat (Rhinolophus philippinensis) was considered to have at least some
potential to occur within the study area based on the desktop results (see below). This species has a distinct
echolocation call, so would have a high probability of detection using bat detectors. Anabat detectors were
deployed at the systematic sampling sites, as well as additional sites within the study area to increase the
likelihood of detection for this species.
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Shorebirds

Shorebird surveys were conducted at multiple locations where suitable habitat was present for these species
to forage. These locations are depicted on the Fauna Survey Map (NRC 2017), and include the resort beaches,
Coconut Beach, Gap Beach and an unnamed beach to the south of Coconut Beach. Shorebird surveys were
focussed during low tide periods when intertidal areas are exposed providing greater foraging habitat. The
surveys involved using binoculars to scan beaches, intertidal areas and rocky shorelines for bird species. The
purpose of these surveys was to identify the presence of shorebird species and their use of shoreline habitats
in the study area and surrounding National Park land. These techniques were also used to target species of
conservation significance with potential to occur, such as those listed as threatened or migratory under State
and Commonwealth legislation. Particular focus was given to this survey technique during the spring-summer
surveys (November-December 2015), as this survey period coincides with the presence of migratory shorebird
species in the region.

Survey Effort

The survey effort employed for each of the aforementioned techniques is outlined in Table 26-41, showing the
effort employed at each systematic survey site and the total survey effort over the period (including effort
outside the systematic surveys).

Table 26-41. Fauna survey effort for each technique

Effort per site — Autumn Effort per site — Spring/summer Total survey effort

Pitfall trapping 12 trap nights 15 Trap nights for sites S5 and S6. 18 72 trap nights*

(Array of three pits for four nights) Trap nights for site S4
(Array of three pits for five nights at S5
and S6, and 6 nights at S4)

Funnel trapping 24 trap nights 24 trap nights for systematic sites and 12 168 trap nights
(Array of six funnels for four trap nights for targeted sites
nights) (Array of six funnels for four nights at

systematic trap sites and two nights for
targeted trap sites)

Elliott trapping 80 trap nights 120 trap nights for systematic sites and 720 trap nights
(Array of 20 traps for four nights) 30 trap nights for targeted sites
(Array of 20 traps for four nights at
systematic trap sites and three nights for
targeted trap sites)

Cage trapping 12 - 16 trap nights 24 trap nights 112 trap nights
(Array of three - four cages for four(Four cages for six nights)
nights)
Camera Four trap nights Six trap nights 30 trap nights
Trapping (One camera x four nights) (One camera for six nights)
Anabat call One detector night One detector night Ten detector nights
detector (One detector for one night) (One detector for one night) (including additional

detector nights outside
survey sites)

Diurnal active Three person hours Two person hours Approx. 25 person hours
search (30 minute search x three people x(30 minute search x two people x two  (Three at each systematic
two events) events) survey site plus min 10

minutes at 24 additional
active search sites)
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Effort per site — Autumn Effort per site — Spring/summer Total survey effort
Diurnal bird Three person hours Three person hours Approx. 34 person hours
survey (Six x 10 minute surveys x three  (Six x 20 minute surveys x two people) (18 person hours at

people) systematic survey sites plus

16 additional person hours
outside survey sites)

Spotlight/ Six person hours Four person hours 48 person hours
nocturnal (two hour search x three people) (two hour search x two people) (30 person hours at
searches systematic survey sites plus

18 additional person hours
outside survey sites)

Call playback  Minimum 10 minutes call playback Minimum 10 minutes call playback Nine call playback sessions
(owls) session at each site plus session at each site plus subsequent (>10 minutes each)
subsequent spotlight surveys spotlight surveys
Shorebird One hour surveys were conducted One hour surveys were conducted two 10 surveys at four different
survey two times at the resort beaches times at the resort beaches and the shoreline areas — total 10
and the unnamed beach near site unnamed beach near site 1, and once at hours
1 Coconut Beach and Gap Beach

*Pitfall traps were not established at Site 2 due to the rocky substrate at this site.

26.11.1.5Existing Qualities

Terrestrial flora and fauna environmental values are described by NRC (2017) in Appendix I. A summary of
the values is provided below, with a focus on nationally significant matters. Listed Migratory species are
addressed under controlled provision number 5 — Listed Migratory Species. The EPBC Protected Matters
Report and Wildlife Online Database extract (EHP 2015a) incorporating a 50 kilometre buffer around the study
area are included in EIS Appendix I. The Wildlife Online extract and Protected Matters Report identified 17
threatened flora species, 23 threatened fauna species, and 45 migratory fauna species with potential relevance
to the current study area. The results of all desktop searches for determining conservation significant flora and
fauna species of relevance to the proposed development are discussed in the following sections of this report.

Threatened Ecological Communities

Two TECs were identified in the Protected Matters Report as potentially occurring within the study area or
within a 50 kilometre radius. The surveys conducted by NRC in 2013 confirmed the presence of these TECs
within the study area. The critically endangered Littoral Rainforest and Coastal Vine Thickets of Eastern
Australia were found in small pockets on the southwest coastline. An area adjacent to the existing runway strip
(shown on the RE mapping as RE 8.3.2) contains a Melaleuca community consistent with the Broad Leaf Tea-
tree (Melaleuca viridiflora) Woodlands in High Rainfall Coastal North Queensland TEC. Further details on
these communities as surveyed in the field are provided below.

Threatened Flora Species

A total of 17 near threatened or threatened flora species were returned in the database searches. Of these,
seven are listed as threatened under the EPBC Act. Table 26-42 lists all threatened flora species recorded
from the database searches listed under the EPBC Act, as well as their likelihood of occurring within the study
area. Table D1 of NRC (2017), in Appendix I, provides detailed justification for how the likelihood of
occurrence was determined for each species. Of the 17 flora species detected in the desktop analyses, only
ten were considered to have a moderate to high likelihood of occurring within the study area; the remaining
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seven species were considered to have a low likelihood of occurring. All species listed under the EPBC Act
were considered to have a low likelihood of occurrence. Details of the field-based flora survey outcomes are
provided in the following sections.

Threatened Fauna Species

A total of 26 near threatened and threatened fauna species were returned from the database searches of a 50
kilometre radius surrounding the study area. These included 18 from the Protected Matters Report and eight
from the Wildlife Online extract (EHP 2015a). Twenty of these species are listed under the EPBC Act. The
results of these searches have been combined in Table 26-43, which also provides an interpretation on the
likelihood that each of these species would occur within the study area. Table D2 of NRC (2017), in EIS
Appendix |, provides detailed justification for how the likelihood of occurrence was determined for each
species.

Only two of the 20 species listed under the EPBC Act were considered to have a moderate or higher likelihood
of occurring within the study area; the remaining species were considered to have a low likelihood of occurring.
All species that were considered to have a moderate or high likelihood of occurring within the study area are
discussed in the further detail in the Project Impacts section.

Table 26-42. EPBC Act listed threatened flora species identified from database searches

Status? | Likelihood
_ R Source? and
Family Scientific Name Common Name of
NCA | EPBC Records
occurrence
LC Y, Myrtaceae Eucalyptus raveretiana Black Ironbox PM 0 Low
\% \Y, Rutaceae Medicosma obovata PM/WO 5 Low
\% V  Apocynaceae Neisosperma kilneri PM/WO 9 Low
\% Y Euphorbiaceae Omphalea celata PM 0 Low
\% V  Asteraceae Ozothamnus eriocephalus PM 0 Low
E E Orchidaceae  Phaius australis Lesser Swamp Orchid PM 0 Low
LC E Moraceae Streblus pendulinus Isaac Wood PM 0 Low

1. Status: LC = Least Concern, NT = Near Threatened, V = Vulnerable, E = Endangered, M = Migratory
2. WO = Wildlife Online Database, PM = EPBC Protected Matters Report

Table 26-43. EPBC Act threatened fauna species identified from database searches

Status? Source?and | Likelihood
Family Scientific Name Common Name number of of
NCA | EPBC
records Occurrence
BIRDS
E V  Accipitridae Erythrotriorchis Red Goshawk PM 0 Low
radiatus
LC V  Oceanitidae Fregetta grallaria White-bellied Storm-petrel PM 0 Low
E E, M Procellaridae Macronectes Southern Giant-petrel PM 0 Low
giganteus
LC E Estrildidae Neochmia ruficauda  Star Finch PM 0 Low
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Status? Source?and | Likelihood
Scientific Name Common Name number of of
records Occurrence
E Passeridae Poephila cincta Black-throated Finch PM 0 Low
CE Procellariidae Pterodroma heraldica Herald Petrel PM 0 Low
LC V  Procellaridae Pterodroma neglecta Kermadec Petrel PM 0 Low
\% E Rostratulidae Rostratula australis  Australian Painted Snipe PM/WO 1 Moderate
\% V  Tytonidae Tyto novaehollandiae Masked Owl PM 0 Low
kimberli
\% V  Columbidae Geophaps scripta Squatter Pigeon WO 22 Low
NT CE Scolopacidae Numenius Eastern Curlew wo 62 Present
madagascariensis
MAMMALS
LC E Dasyuridae Dasyurus hallucatus  Northern Quoll PM 0 Low
SLC V  Phascolarctidae P_hascolarctos Koala PM 0 Low
cinereus
LC \% Pteropodidae Pteropus Grey-headed Flying Fox PM 0 Low
poliocephalus
E E Rhinolophidae Rhinolophus Greater Large-eared PM 0 Low

philippinensis Horseshoe Bat

E Macropodidae Petrogale persephone Proserpine Rock Wallaby PM/WO 187 Low

CE Emballonuridae  Saccolaimus Bare-rumped Sheathtail Bat PM 0 Low
nudicluniatus
\% V  Muridae Xeromys myoides Water Mouse PM/WO 8 Low
REPTILES
\% \% Elapidae Denisonia maculata  Ornamental Snake PM 0 Low
\% V  Scincidae Egernia rugosa Yakka Skink PM 0 Low
1. Status: LC = Least Concern, NT = Near Threatened, V = Vulnerable, E = Endangered, M =
Migratory
2. WO = Wildlife Online Database, PM = EPBC Protected Matters Report

EPBC Act Threatened Ecological Communities

The results of the 2015 surveys support the findings of the previous survey conducted in 2013 and the
outcomes of the current desktop assessment. Two TECs listed under the EPBC Act were identified within the
study area:

Littoral Rainforest and Coastal Vine Thickets of Eastern Australia

Broad Leaf Tea-tree (Melaleuca viridiflora) Woodlands in High Rainfall Coastal North Queensland

No other TECs listed under the EPBC Act were identified within the study area.

The 2015 surveys focussed on obtaining species composition and structure data from various locations within
these communities to provide detailed technical descriptions for each community (see NRC 2017 in EIS
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Broad Leaf Tea-tree (Melaleuca viridiflora) Woodlands in High Rainfall Coastal North Queensland
Community

The December 2015 survey confirmed the presence of Broad leaf tea-tree communities on the margins of the
runway strip, as identified in the State regional ecosystem mapping and previous field survey events (refer to
Figure 26-26). The field survey effort in December 2015 was focussed on assessing the species composition
and condition of this community and mapping the extent based on these attributes. The extent of Broad leaf
tea-tree vegetation was found to be significantly greater than shown on the State published RE mapping, and
the ground-truthed extent of this community as it relates to remnant vegetation under the VM Act (RE 8.3.2) is
discussed further in NRC (see EIS Appendix I). It is important to note that the ground-truthed extent of RE
8.3.2 does not wholly equate to the extent of the Broad Leaf Tea-tree (Melaleuca viridiflora) Woodlands in High
Rainfall Coastal North Queensland TEC listed under the EPBC Act. Field assessments based on the condition
thresholds specified in the Commonwealth listing advice for this community revealed much of this vegetation
community does not meet those criteria for protection under the EPBC Act.

The full extent of Broad leaf tea-tree vegetation on the western side of the runway strip is highly degraded,
mostly due to invasion by the exotic grass species Guinea grass (Megathyrsus maximus*). The ground cover
in the majority of this patch is dominated by this exotic species, with a relative cover substantially greater than
50 per cent. Only a few small areas that are not dominated by Guinea grass remain in this patch, but all of
these are significantly smaller than one hectare and therefore do not retain sufficient conservation value to be
part of the listed community. Given this patch is highly degraded and does not meet the condition thresholds
for protection under the EPBC Act, the patch of Broad leaf tea-tree vegetation on the western side of the
runway strip has been excluded from the TEC mapping (refer to Figure 26-27).

The majority of the Broad leaf tea-tree vegetation on the eastern side of the runway strip is in relatively good
condition. While there is some exotic species invasion, particularly along its margins, the vast majority of the
large patch on the eastern side of the runway strip is dominated by native grasses in the ground layer and
meets the condition thresholds for protection under the EPBC Act. However, some areas around the margins
of this vegetation community are dominated by Guinea grass, with greater than 50% cover in the ground layer,
and these areas have been excluded from the TEC mapping.

Overall, the total area of the Broad leaf tea-tree vegetation community within the study area is 12.85 hectares.
However, only 5.38 hectares are consistent with the Broad Leaf Tea-tree (Melaleuca viridiflora) Woodlands in
High Rainfall Coastal North Queensland TEC listed under the EPBC Act. The species composition and
structure of this community are discussed in the following sections. Potential impacts to this community are
identified in the Project Impacts section.
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from the Queensland Herbarium put forward estimates of the extent to which this community remains
in an ecologically functional state (Queensland Herbarium 2011). These estimates identified the
current ‘functional’ area of this community as 16,175 hectares. Therefore, using this more conservative
figure, the proposed disturbance area represents a 0.0049% reduction in the total extent of this
community. The reduction in extent at the regional scale is very minor; however, this community has
a very limited distribution at the local scale. While the proposed action will only result in significant
disturbance to 1.5 hectares of the community, this reduction in extent will require provision of an
environmental offset for impacts at the local scale. Environmental offset delivery mechanisms are
discussed in the sections below.

Fragmentation

The relevant disturbance footprint is restricted to one edge of the TEC polygon and will not cause
increased fragmentation of the community.

Critical Habitat

Other than the previously identified 1.5 hectare clearing area, the proposed action is not likely to
adversely affect habitat critical to the survival of the community. Impacts to relevant habitat will be
restricted to the disturbance footprint. This small disturbance area is unlikely to significantly impact the
survival of this community at any scale.

Abiotic factors

The nature of the proposed disturbance to the community will be minimised as much as possible, and
will not involve significant alteration to abiotic factors relevant to the survival of the community.

Species Composition

As discussed previously for RE 8.3.2, trimming of vegetation in some areas may result in changes to
the species composition, but this disturbance has been incorporated into the 1.5 hectare impact area
discussed above. Any significant impacts to species composition will be restricted to the disturbance
area discussed previously in Reduction in extent.

Ecological integrity

The proposed disturbance involves clearing or trimming vegetation along the margin of the community.
The vegetation condition assessments and community surveys revealed edge effects from exotic
species invasion are currently present within the community. As noted in previous sections, invasion
by exotic grass species represents the most significant threat to this community, and has significantly
impacted other patches of Broad leaf tea-tree woodland in the study area. The proposed disturbance
will not result in a greater perimeter exposed to edge effects, and the extent to which the margin of the
community is exposed to potential edge effects will be approximately the same. The trimmed
vegetation area provides a buffer zone with a minimum of 15 metres where vegetation will be retained
and managed to prevent impacts from edge effects to the retained areas of the listed community. The
main focus of this buffer zone will be to prevent impacts from exotic species invasion in the ground
layer, which is a known local threat to this community. Weed management practices specific to
preventing degradation of this community should be implemented during the construction phase and
ongoing monitoring should be conducted to ensure the maintenance of biodiversity values. The
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26.11.2.7 Summary

As discussed in previous sections, the approach to vegetation clearing for the runway strip expansion includes
methods to minimise the total disturbance as much as possible. In this regard, trimming, rather than complete
removal, of vegetation is proposed to meet the requirements of relevant aviation codes. While this approach
will result in some changes to the community structure, it allows for the retention of biodiversity values
associated with this community. Significant residual impacts to this community resulting from disturbance to
areas that cannot be avoided by design for the proposed runway upgrade are discussed in the ‘Residual
Impacts and Environmental Offsets’ section below.

In accordance with the requirements of the EIS Terms of Reference, whereby impact mitigation and
management measures must be identified, a risk assessment has been performed for the potential impacts to
terrestrial flora and fauna biodiversity values that equate to MNES (refer to Table 26-44).
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Table 26-44. Risk assessment for potential impacts to terrestrial flora and fauna biodiversity values.

Impact Level Unmitigated

and Potential Impact
Description

Design

Mitigation Measures

Construction

Operation

LIN AN
ISLAND

GREAT BARAIER HEEF

Residual Impact
(Mitigated and Offset)

High Risk (12)

Reduction in
flora species

diversity. L
y Possible impacts to areas

supporting higher flora
species diversity or areas
containing flora species
with limited spatial
distribution on the island.

Fine scale vegetation
community mapping
completed as part of
impact assessment
process.

Avoidance of areas
supporting higher flora
species diversity (e.g.
littoral rainforest and
coastal vine thicket
community).

Use of existing resort
infrastructure disturbance
footprint.

Disturbance footprint
centred on areas of
existing clearing and
disturbance.

Approved disturbance
footprint clearly marked
to prevent unauthorised
clearing.

Implementation of buffer
zones for
environmentally
sensitive areas.

Restricted access to
environmentally
sensitive areas.

Implementation of Pest
Management Plan.

Implementation of
Environmental
Management Plan.

Locally occurring native
species to be used for
rehabilitation.

Contractor induction
programs to include
education and
awareness component
for significant
biodiversity matters.

Implementation of Pest
Management Plan.

Implementation of
Environmental
Management Plan
including a monitoring
and auditing program and
management of
corrective actions.

Locally occurring native
species to be used for
rehabilitation and non-
invasive species to be
used for landscaping
purposes.

Restricted access for

visitors to environmentally

sensitive areas.

Educational information
and signage for visitors
and guests regarding
environmentally sensitive
areas.

Low Risk (4)

Residual impacts are
unlikely to be significant
and will be manageable
through the
implementation of
management plans.
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Impact Level Unmitigated Mitigation Measures ‘ Residual Impact
and Potential Impact (Mitigated and Offset)
Description Design Construction Operation ‘
Reduction in High Risk (12) Avoidance of areas Clearing of habitats to Implementation of Pest Low Risk (4)
L@Uﬂa species supporting structurally occur in a sequentially Management Plan.
versity. complex vegetation where possible, to :
L pex ved P ‘ Implementation of Residual impacts are
Possible impacts to com_munltleS and allow fauna to move Environmental unlikely to be significant
areas supporting higher hqbltats (e.g. littoral away from clearing Management Plan and|will he| manageable
fauna species diversity rglnfor(_ast and coastql areas. including a monitoring through the
or habitats with limited vine thicket community). Excavations to include and auditing program implementation of
spapal distribution on Use of existing resort safe egress points and and management of management plans.
the island. infrastructure to be checked regularly corrective actions.
disturbance footprint. for trapped individuals. Restricted access for
Disturbance footprint Significant microhabitat visitors to
centred on areas of features such as large environmentally
existing clearing and hollow logs to be sensitive areas.
disturbance. retained where

Educational information
and signage for visitors
and guests regarding
environmentally
Implementation of Pest sensitive areas.
Management Plan.

possible during clearing
for use in rehabilitation
areas.

Implementation of
Environmental
Management Plan.

Contractor induction
programs to include
education component
for significant
biodiversity matters.

Mulching of cleared
vegetation to occur as
soon as possible after
clearing to prevent
establishment as
habitat.
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Impact Level Unmitigated
and Potential Impact

Mitigation Measures ‘

Construction

LIN AN
ISLAND

GREAT BARAIER HEEF

Residual Impact
(Mitigated and Offset)

Impacts to near
threatened and
threatened
species
populations.

Description

High Risk (12)

Possible significant
impacts to near-
threatened or
threatened fauna
species.

Design

Avoidance of areas
supporting potential
roosting habitat for
Coastal Sheathtail Bat
(e.g. rocky outcrops and
crevices in the littoral
rainforest and coastal
vine thicket community).

Use of existing resort
infrastructure
disturbance footprint.

Disturbance footprint
centred on areas of
existing clearing and
disturbance.

No essential habitat for
threatened species
present in disturbance
footprint.

As for general fauna

species.

Operation ‘

As for general fauna
species.

Low Risk (4)

Residual impacts are
unlikely to be significant
and will be manageable
through the
implementation of
management plans.

Impacts to
populations of
migratory species.

High Risk (12)

Use of existing resort
infrastructure
disturbance footprint.

Proposed action not
within a ‘Significant Bird
Site’.

Shoreline disturbance
primarily limited to
location of existing
resort infrastructure.

As for general fauna

species.

As for general fauna
species.

Low Risk (4)

Residual impacts are
unlikely to be significant
and will be manageable
through the
implementation of
management plans.
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Table 26-45. Threatened species or ecological communities listed under Commonwealth (Environment Protection and Biodiversity Conservation Act
1999) and / or State legislation (Nature Conservation Act 1992) recorded within a 20 km radius of the existing jetty, and the likelihood that they would
occur in the Project Marine Area. E = Endangered; V = Vulnerable; M = Migratory; NT = Near threatened; LM = Listed marine, C = Cetacean

Detailed Potential for
assessment Project to
made against have a
MNES significant
Guidelines i

EPBC

Common Name Scientific Name Act c Likelihood of occurrence in Project Area
listing

Elasmobranchs

Grey Nurse Shark Carcharinus taurus E E Although recorded as far north as Cairns its No No
east coast distribution is generally considered
to be in south-eastern Australia, particularly
New South Wales and southern Queensland.
Hence, it is not likely to occur in the Project
Marine Area.

Great White Shark Carcharodon carcharias V.M Little availability of foraging area. Likelihood of Yes No
occurrence in Project Marine Area is moderate.

Green Sawfish Pristis zijsron M,V P This species occupies shallow, sandy or No No
muddy inshore waters in proximity of estuaries
or river mouths. Hence, it is not likely to occur
in the Project Marine Area.

Whale Shark Rhincodon typus V.M The Project Marine Area represent a limited Yes No
foraging area for this pelagic species that feeds
on zooplankton. As the habitat of the Project
Marine Area is mostly represented by shallow
reefs, the occurrence of manta rays in the
Project Marine Area would be rare but possible
on the reef edges and in deeper water.
Likelihood of occurrence in Project Marine Area
is low.

Marine Mammals

Blue Whale Balaenoptera musculus E,M,C When in Australian waters Blue Whales occur No No
in feeding and aggregation areas around the
southern continental shelf. Occurrence in the
Project Marine Area is unlikely.

Humpback Whale Megaptera novaeangliae V,M,C V Humpback whales are known to occur and Yes No
aggregate in an extended region stretching for
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Detailed Potential for
assessment Project to
made against have a
MNES significant
Guidelines i

Likelihood of occurrence in Project Area

Painted Snipe Rostratula benghalensis E, LM
(sensu lato)

The Australian Painted Snipe generally inhabits No No
shallow terrestrial freshwater (occasionally

brackish) wetlands, including temporary and

permanent lakes, swamps and claypans.

Hence, it is not likely to occur in the Project

Marine Area.
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26.11.3.5Potential Project Impacts, Residual Impacts and Mitigation

As a safe harbour is no longer proposed, key marine impacts associated with project activities were:

>  Degradation of water quality through spills of hydrocarbon and other contaminants, nutrient
enrichment, littering and waste disposal;

> Vessel strike to some marine fauna;

> Disturbance to marine fauna from artificial lighting;
> Introduction of marine pests;

> Underwater noise; and

>  Damage and disturbance from increased reef visitation.

The following assessment focuses on the level of risk to threatened marine species or their habitats
(from the key issues above) and the extent to which the risks would be mitigated. For brevity,
generalised statements are given for some groupings of species that utilise similar habitats or have
similar ecological requirements. The Commonwealth Guidelines for ‘Assessments of Significance’ have
been taken into account in deciding whether there are likely to be significant effects on threatened
species or their habitats. Assessments for species or groups of species are given in MNES Appendix
B.

Seagrass, macroalgae and coral is valuable as nursery, feeding and shelter areas for many aquatic
animals including threatened marine turtles and dugongs and intertidal areas are feeding areas for
threatened shorebirds. No disturbance or loss of this marine habitat is proposed with the safe harbour
no longer to be constructed. .

Threatened species which have the most potential to be affected by the project are those that could be
affected (i.e. through disturbance or injury) by potential localised increases to vessel traffic and changes
to noise and lighting associated with ongoing operations of the resort. This includes almost all of the
listed threatened species that could occur in the Project Marine Area but particularly marine mammals
and marine turtles and possibly the Whale Shark. Cetaceans, turtles and sirenians (dugongs) and
possibly the Whale Shark are vulnerable to boat strike as they can be slow moving and found swimming
just below the water line. Turtles and some marine mammals (i.e. dolphins) are relatively common in
the region and anecdotal reports suggests that they are able to avoid harm from boats, although boat
strike to Loggerhead Turtles has been identified as an issue for this species in Queensland. Larger
cetaceans such as Humpback Whales would be most vulnerable during their annual migrations along
the NSW coastline (May to November). During these periods these species are known to pass through
or rest in the region and there is a small chance that they could be affected either directly (e.g. boat
strike, acoustic disturbance) or indirectly given there will be an increase in boating activity with the new
resort.

Assuming that the project increases the level of boat-based activity from current levels, the likelihood
of boat strike would still be unlikely, as approach distances and interaction with marine mammals is
regulated under State regulations. New legislation (i.e. Nature Conservation and Other Legislation
Amendment and Repeal Regulation (No. 1) 2013) replaces the former Nature Conservation (Whales
and Dolphins) Conservation Plan 1997 and Nature Conservation (Dugong) Conservation Plan 1999,
brings those provisions into the Nature Conservation (Wildlife Management) Regulation 2006,
administered by the Department of Environment and Heritage Protection. The Resort EMP would
include policy for vessels leaving and entering the jetty, barge landing and moorings at slow speeds
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and education of skippers as to how best to avoid boat strikes. The risk of boat strike could be reduced
further by incorporating recommendations in The Australian national guidelines for whale and dolphin
watching 2005 by DEWHA. With these controls in place the overall level of risk of boat strike would
therefore be low.

Many studies have indicated that marine mammals show short-term behavioural reactions to
anthropogenic acoustic disturbance such as boats (e.g. Richardson et al. 1995) and turtles and birds
could also be disturbed. There is a risk that increased boating as a result of the project could contribute
cumulatively, to existing noise/vibration levels caused by boat engines. In the worst case, marine
mammals and turtles are likely to show avoidance behaviour by diving or moving away, but any brief
interruption of normal behaviour is unlikely to have significant effects on the well-being of individuals.
Based on the risk assessment it is therefore considered ‘possible’ that some threatened marine
mammals, marine turtles or marine birds could be affected by acoustic disturbance, as there are
examples of this occurring elsewhere, the consequences would be minor (i.e. localised impact within
an estuary), thus the overall risk level is low.

Education on general responsible boating, threatened species and methods to report sightings or
incidents would be included as part of the Resort EMP policy to minimise any negative impact of
construction or ongoing boating operations on threatened species. It will be important for the proponent
to continue to improve understanding and awareness relating to threatened species in the project
marine area.

26.11.3.6 Summary

In accordance with the requirements of the EIS Terms of Reference, whereby impact mitigation and
management measures must be identified, a risk assessment has been performed for the potential
impacts to marine biodiversity values that equate to MNES (refer to Table 26-46).
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Table 26-46. Risk assessment for potential impacts to marine biodiversity values.

Matter

Jetty upgrade works and mooring
installation.

Description of Impact

>> Minor construction activities

Mitigation Measures

Impact Level (Unmitigated)
and significance

Construction in
accordance with
Construction EMP.

Resort operation.

>  Degradation of water quality through
spills of hydrocarbon and other
contaminants, nutrient enrichment,
littering and waste disposal;

> Vessel strike to some marine fauna;

>  Disturbance to marine fauna from
artificial lighting;

> Introduction of marine pests;

> Underwater noise; and

>  Damage and disturbance from
increased reef visitation.

Implement a Marine
Pest Management
Plan;

Implement go slow
speed zones;
Preparation and
implementation of a
Stormwater
Management Plan;
Preparation and
implementation of a
Spill Management
Plan prepared in
accordance with
State Planning Policy
requirements and to
the satisfaction of
DEHP;

Maintain a register of
Material Safety Data
Sheets relating to all
hazardous
substances on board
maintained and
audited;

Fuel, oil and
chemical storage and
handling is

Draft EIS: 6/06/2017

ISLAND
GREAT BARAIER HEEF

Residual Impact (Mitigated and

Offset)
and significance

White Horse Australia Lindeman Pty Ltd

Matters of National Environmental Significance

Page 26-225




LINDEMAN GREAT BARRIER REEF RESORT PROJECT ENVIRONMENTAL IMPACT STATEMENT L [ N I ) \/1 A N
ISLAND
GREAT BARHIER REEF

Matter Description of Impact Mitigation Measures Impact Level (Unmitigated) Residual Impact (Mitigated and

and significance Offset)
and significance

undertaken in
accordance with
AS1940, including a
minimised volume
stored in a secure
area,;

Waste material
contained within the
designed
maintenance area
and disposed of in
designated bins to
prevent
contamination of
water and soil;
Standard practice
procedure such as
compliance with
Australia’s
mandatory ballast
water management
requirements; and
Golf course
operations and
maintenance
including fertiliser
application in
accordance with
Irrigation
Management Plan.

Draft EIS: 6/06/2017
White Horse Australia Lindeman Pty Ltd Matters Of Nati0ﬂ8| EnVironmenta| Sigﬂificance
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that would be disturbed (during foraging, resting or while in transit between areas) by increased activity
associated with Project construction or ongoing operations at Home Beach, would be able to move to other
(undisturbed) parts of the island or to similar habitats within the region. This may be inconvenient to individuals
but not harmful and would not be a significant impact to threatened species. In addition, given resort and
marina operations would be best practice and include a comprehensive environmental management plan as
part of the Resort EMP, the risks of water pollution, degradation of water quality and transmission of water
borne diseases would be acceptably low as would the potential for the key threatening process to occur ‘Injury
and fatality caused by ingestion of, or entanglement in harmful marine debris’.

The greatest risk to threatened marine species would be vessel strike to marine mammals, marine turtles and
possibly the Whale Shark given there would be increased vessel activity associated with ongoing operations
of the Project. The risk would be greatest around the entrance to the proposed safe harbour where marine
mammals or turtles could occasionally transit through or forage. Approach distances and interaction with
marine mammals is regulated under State and Commonwealth regulations and the risks would be reduced
further given marina operations would be best practice and include a management plan (as part of the Resort
EMP) for vessels leaving and entering the harbour at slow speeds as well as education to skippers on
behaviours when in the vicinity of marine mammals and turtles and keeping appropriate vigilance. These
arrangements would make the risk of vessel strike acceptably low.

Itis concluded that the project is not considered to have a significant impact on any threatened marine species,
population or endangered ecological community (including those which are Matters of National Environmental
Significance), therefore a Species Impact Statement or a referral under the EPBC Act is not considered to be
required.
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26.12 CONTROLLING PROVISIONS 5 - LISTED MIGRATORY SPECIES

26.12.1 Introduction

Migratory species are those animals that migrate to Australia and its external territories, or pass through or
over Australian waters during their annual migrations. Many migratory species listed under the international
conventions and agreements of Australia are protected under the EPBC Act. In accordance with Matters of
National Environmental Significance Significant impact guidelines 1.1 - Environment Protection and
Biodiversity Conservation Act 1999 an action is likely to have a significant impact on a migratory species if
there is a real chance or possibility that it will:

Substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or
altering hydrological cycles), destroy or isolate an area of important habitat for a migratory
species;

Result in an invasive species that is harmful to the migratory species becoming established in an
area of important habitat for the migratory species; or

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an ecologically
significant proportion of the population of a migratory species.

The following sub-sections have regard to the following EPBC listed species groupings and identifies potential
impacts and mitigation measures for:

Migratory terrestrial species; and

Migratory marine species

Note that ‘listed marine’ species were not considered as they are only relevant in relation to Commonwealth
marine areas or Commonwealth land, which are not part of the Project Marine Area.

26.12.2 Migratory Terrestrial Species

26.12.2.1 Description

The EPBC Protected Matters Search Tool predicted one predominantly terrestrial migratory species to
potentially occur within 50 kilometres of the study area, the Barn Swallow (Hirundo rustica). The results of this
search are included in Table 26-47 along with interpretation on the likelihood that this species would occur
within the study area. Table D3 of NRC (2017), in EIS Appendix I, provides a justification for how the likelihood
of occurrence was determined. The potential impacts of the proposed development on terrestrial migratory
species are discussed in the Project Impacts section below. Note that other migratory birds species that can
occur in marine habitats as well as terrestrial habitats are dealt with in the marine migratory species section of
this report.
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Detailed Potential for
EPBC assessment Project to
Common Name Scientific Name Act Likelihood of occurrence in Project Area R Sl hgve_ a
listing MN_ES _ _sngmflcant
Guidelines
Wedge-tailed Shearwater Ardenna pacifica/Puffinus M, LM Four recorded sightings since 1980%. The Yes No
pacificus potential for occurrence in the project marine

area is moderate.

Ruddy Turnstone Arenaria interpres M, LM One recorded sighting since 1980. The Yes No
potential for occurrence in the project marine
area is moderate.

Oriental Cuckoo, Himalayan Cuculus saturatus M, LM The potential for occurrence in the project Yes No
Cuckoo marine area is moderate.
Latham's Snipe, Japanese Snipe  Gallinago hardwickii M, LM The potential for occurrence in the project Yes No

marine area is moderate.

White-throated Needletail Hirundapus caudacutus M, LM The potential for occurrence in the Project Yes No
Marine Area is moderate. The potential for
occurrence in the project marine area is

moderate.
Bar-tailed Godwit Limosa lapponica M, LM The potential for occurrence in the project Yes No
marine area is moderate.
Southern Giant Petrel Macronectes giganteus M, LM, E The Southern Giant-Petrel is marine bird that No No
E occurs in Antarctic to subtropical waters. Itis

thought to forage as far north as the Tropic of
Capricorn (DSEWPAC 2011a). If an individual
were to occur in the Whitsundays it would be a
rare vagrant probably foraging further out to
sea than the waters in the project marine area.
Hence, it is not likely to occur in the project
marine area.

Rainbow Bee-eater Merops ornatus M, LM Five recorded sightings since 1980%. The Yes No
potential for occurrence in the project marine
area is moderate.

Black-faced Monarch Monarcha melanopsis M, LM One recorded sighting since 1980%. The No No
potential for occurrence in the project marine
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Detailed Potential for
assessment Project to
made against have a
MNES significant
Guidelines i

EPBC

Common Name Scientific Name Act Likelihood of occurrence in Project Area
listing

area is very unlikely as it is not recorded in
marine habitats apart from mangroves, which
are not in the project marine area.

Satin Flycatcher Myiagra cyanoleuca M, LM The potential for occurrence in project marine No No
area is very unlikely as it is not recorded in
marine habitats apart from mangroves, which
are not in the project marine area.

Whimbrel Numenius phaeopus M, LM Twelve recorded sightings since 1980. The Yes No
potential for occurrence in the project area is
moderate.

Bridled Tern Onychoprion anaethetus M, LM Two recorded sightings since 1980%. The Yes No

potential for occurrence in the project marine
area is moderate.

Eastern Osprey Pandion cristatus/ Pandion M, LM Ninety-seven recorded sightings since 19807 Yes No
haliaetus The potential for occurrence in the project
marine area is moderate.

Rufous Fantail Rhipidura rufifrons M, LM The potential for occurrence in the project No No
marine area is very unlikely as it would not use
marine habitats there apart from flyovers.

Little Tern Sterna albifrons M, LM One recorded sighting since 1980%. The Yes No
potential for occurrence in the project marine
area is low.

Black-naped Tern Sterna sumatrana M, LM Twenty-two recorded sightings since 1980%. Yes No

The potential for occurrence in the project
marine area is moderate.

Masked Booby Sula dactylatra M, LM One recorded sighting since 1980. The Yes No
potential for occurrence in the project marine
area is low.
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Detailed Potential for
assessment Project to
made against have a
MNES significant
Guidelines i

Likelihood of occurrence in Project Area

Brown Booby

Sula leucogaster

Eight recorded sightings since 1980%. The Yes No
potential for occurrence in the project marine
area is moderate.

Spectacled Monarch

Symposiachrus trivirgatus

Thirteen recorded sightings since 1980%. The Yes No
potential for occurrence in the project marine
area is moderate.

Grey-tailed Tattler

Tringa brevipes/Heteroscelus
brevipes

M, LM

Three recorded sightings since 1980%. The Yes No
potential for occurrence in the project marine
area is moderate.
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Table 26-49. Marine migratory species Summary Risk Matrix.

Matter

Resort construction (e.g.
increase in boating activity, jetty/
mooring construction) and
operational impacts.

VvV Vv

\%

Description of Impact

Vessel strike to some marine fauna;
Disturbance to marine fauna from
artificial lighting;

Introduction of marine pests;
Underwater noise;

Damage and disturbance from
increased reef visitation.

Key Mitigation
Measures

Impact Level (Unmitigated)
and significance

Implement a Marine
Pest Management
Plan;

Implement go slow
speed zones;
Preparation and
implementation of a
Stormwater
Management Plan;
Preparation and
implementation of a
Spill Management
Plan prepared in
accordance with
State Planning Policy
requirements and to
the satisfaction of
DEHP;

Maintain a register of
Material Safety Data
Sheets relating to all
hazardous
substances on board
maintained and
audited;

Fuel, oil and
chemical storage and
handling is
undertaken in
accordance with
AS1940, including a

Draft EIS: 6/06/2017

ISLAND
GREAT BARAIER HEEF

Residual Impact (Mitigated and
Offset)
and significance
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Matter Description of Impact Key Mitigation Impact Level (Unmitigated) Residual Impact (Mitigated and
Measures and significance Offset)
and significance

minimised volume
stored in a secure
area;

Waste material
contained within the
designed
maintenance area
and disposed of in
designated bins to
prevent
contamination of
water and soil;
Standard practice
procedure such as
compliance with
Australia’s
mandatory ballast
water management
requirements; and
Golf course
operations and
maintenance
including fertiliser
application in
accordance with
Irrigation
Management Plan.

Page 26-243
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Design and construction will avoid impacting the littoral rainforest and coastal vine thicket TEC. However the
creation of an airstrip which meets air safety requirements will necessitate the clearing of 1.5 hectares of
Commonwealth listed Broad Leaf Tea Tree (Melaleuca viridiflora) threatened ecological community and 5.14
hectares of the equivalent State listed community (RE 8.3.2). The project will also result in disturbance to 4.19
hectares of State listed native grassland (RE 8.12.13).

Mitigation of potential ecological impacts during resort operation will mainly comprise controls over introduction
of pest plant and animal species (achievable on an island), and over staff and guest activities, by restricting
access to sensitive places and by signage and educational / induction programs. Implementation of the
bushfire management strategy will also reduce risks associated with fire. While the introduction of pest plants
and animals has impacts which are known and long term, they are somewhat unpredictable and vary in their
reversibility — later control programs can be successful with some species (e.g. goats) but difficult to achieve
with others (e.g. Cane Toads, lantana).

26.13.2.2Marine Ecology

The project no longer involves a safe harbour and as such will not result in the disturbance of coral or seagrass
habitat.

26.13.2.3Visual Impact

In general, most potential visual impacts are known and predictable, using modelling and visualisation
techniques, and most can be reduced significantly through site planning and design. Irreversible long term
visual impacts are generally those associated with tall or intrusive built form, or earthworks scarring, in visually
sensitive locations, which cannot be screened by vegetation. Visual intrusion by built form and infrastructure
has been minimised by site-sensitive design based on the constraints of topography, vegetation, viewshed
boundaries and likely viewpoint locations. Roads and services will follow contour lines as much as possible to
avoid visible hillside scarring and extensive cut and fill earthworks, and buildings will be mainly 1 — 2 storeys,
with 3-storey only in the existing development footprint of the Beach Resort area and the staff accommodation.
They will be sited so as to retain existing trees wherever possible (especially on hillslopes) and designed for
optimum visual integration, with deep overhangs and colours from a natural palette. Additional landscaping
with local native species will further screen and blend the resort precincts within their landscape settings. The
outcomes of the site planning and architectural design process, combined with the proposed landscape and
visual mitigation measures will be a complex of low-rise buildings integrated within their tropical island setting,
with most built form hidden from external view.
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26.15 Conclusion

Matters of national environmental significance have been addressed by detailed investigation of the terrestrial
and marine environments of the Island, by a constraints-based approach to project planning, risk assessments
and mitigation measures to avoid or reduce potential impacts. Lindeman Island is a 637 hectare continental
island within the Great Barrier Reef World Heritage Area (GBRWHA), and many of the MNES are associated
with its World Heritage status. Most of the island’s terrestrial area is protected as National Park, with an existing
node of intensive tourist resort development (formerly Club Med). Consistent with the Mackay Regional
Council's Draft Planning Scheme, Queensland Ecotourism Plan 2016 - 2020 and the Whitsundays Plan of
Management, White Horse Australia Lindeman Pty Ltd, plans to redevelop the existing tourism node into a
world-class complex of three inter-related and jointly managed resorts with current best practice design,
construction and operation of tourism facilities.

The project would also play a key role in fulfilling Australia’s world heritage obligation to ‘present’ the Great
Barrier Reef World Heritage Area by providing a tourism program that involves education and interpretation
activities aimed at increasing appreciation and understanding of the reef.

Objects of the EPBC Act, Ecologically Sustainable Development and the Precautionary Principle

The proposal is consistent with the objects of the EPBC Act and the principles of Ecological Sustainable
Development as set out in sections 3 and 3A of the EPBC Act respectively. The following provides the relevant
extracts from the EPBC Act:

3 Objects of Act
(1) The objects of this Act are:

(@ to provide for the protection of the environment, especially those aspects of the
environment that are matters of national environmental significance; and

(b)  to promote ecologically sustainable development through the conservation and ecologically
sustainable use of natural resources; and

(c) to promote the conservation of biodiversity; and
(ca) to provide for the protection and conservation of heritage; and

(d)  to promote a co -operative approach to the protection and management of the environment
involving governments, the community, land -holders and indigenous peoples; and

(e) to assist in the co-operative implementation of Australia’s international environmental
responsibilities; and

) to recognise the role of indigenous people in the conservation and ecologically sustainable
use of Australia’s biodiversity; and
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(@) to promote the use of indigenous peoples’ knowledge of biodiversity with the involvement
of, and in co -operation with, the owners of the knowledge.

3A Principles of ecologically sustainable development
The following principles are principles of ecologically sustainable development:

(@) decision-making processes should effectively integrate both long -term and short -term economic,
environmental, social and equitable considerations;

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

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

(d) the conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision -making;

(e) improved valuation, pricing and incentive mechanisms should be promoted.

In relation to the above:

areas of ecological significance have generally been avoided by the proposed layout with the
exception of the safe harbour and airstrip which are required to provide access to the resort. The
few environmental impacts which could potentially occur are capable of being offset;

the identification of management and mitigation measures that will ensure the project will not
reduce or degrade the health, diversity and productivity of the environment or adversely affect
current and future generations;

the proposal has been designed to ensure the ecologically sustainable use of natural resources
with water conservation measures and a commitment to progressively increase reliance on
renewable energy sources;

the proposal provides for the protection and conservation of cultural heritage through the
proposed development of a Cultural Heritage Management Plan with Aboriginal parties;

the economic benefits of the project have been balanced against other considerations and have
identified that the project has an estimated final development cost of $583 million and will create
approximately 300 construction related jobs and a similar number of jobs once operational, plus
additional employment created elsewhere in the region through flow-on or multiplier effects. Direct
expenditure on Lindeman Island is also estimated at approximately $30 million a year by visitors
and employee;

the assessments and modelling undertaken as part of the EIS have not identified any threats of
serious or irreversible environmental damage which cannot be appropriately managed or offset;
and

the conservation of biological diversity and ecological integrity was a fundamental consideration
in development of the project. The results from the ecological studies were a key input into project
planning and development, including rehabilitation strategies.
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Potential Project Impacts on MNES

The environmental assessments indicate that the proposed development is unlikely to cause degradation of
World Heritage values, or significantly affect other matters of national environmental significance. The few
environmental impacts which could potentially occur are capable of being mitigated, managed or offset. The
land leases of project area of approximately 138.17 hectares or 22% of the Island. This includes areas already
developed as the existing resort, airstrip and jetty, areas previously disturbed by grazing, and earthworks which
will be revegetated.

The potential project impacts on MNES include:

Great Barrier Reef World Heritage Area and National Heritage Place - World Heritage Values include
the scenery of the Island and surrounding waters, fringing coral reefs and associated reef-building
processes, habitat for migratory species (birds and marine fauna), and flora and fauna typical of
continental islands which add to the biodiversity of the GBRWHA. The World Heritage values
associated with geomorphology and associated processes (terrestrial and marine) are not at risk from
the project. Visual impacts will be restricted to relatively confined arcs of view, because the Island
landform offers opportunities for ‘visual absorption’ on the plateau and viewshed of Kennedy Sound.
The proposed development will be visible to relatively few receptors due to the relative distance and
low visibility of Lindeman Island from the main Whitsunday Islands Group, ferry routes and chartered
boat routes;

Great Barrier Reef Marine Park — the project no longer incorporates a safe harbour and as such will
not have a direct impact on coral assemblages or seagrass beds;

Listed Threatened Species and Communities — The EPBC-listed Littoral Rainforest and Coastal Vine
Thickets (RE 8.12.11a) occurs on the Island, but its extent and biodiversity values are unlikely to be
significantly affected due to the ground truthing activities and amendments to the resort layout to avoid
this community. The Broad Leaf Tea-tree (Melaleuca viridiflora) woodland, will be impacted by the
proposed airstrip upgrade. There are no wetlands of international importance, and no terrestrial
species of flora or fauna which are listed as threatened; and

Listed Migratory Species - A number of migratory and listed marine species have been recorded or
are likely to use the Island and surrounding waters, but there are no ‘important habitats’ for migratory
birds (as defined by DEWHA 2009) nor is the Island a significant turtle rookery.

Apart from the impacts on the Broad Leaf Tea-tree Melaleuca community, the above environmental impacts
are considered relatively minor and localised, compared to the positive economic and visitor management
benefits of the proposed project, and the existing node of currently unused resort facilities.
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Residual impacts on MNES

As identified above, in terms of the five controlling provisons applicable to Lindeman Island under the EPBC
Act, there will be significant residual impacts on the Broad Leaf Tea-tree (Melaleuca viridiflora) woodland, but
no significant impacts on listed marine or migratory species, or any endangered or vulnerable species.

The Broad Leaf Tea-tree (Melaleuca viridiflora) woodlands in high rainfall coastal north Queensland TEC is
the only vegetation related MNES where significant residual impacts have been identified as likely to occur as
a result of the proposed action. The Broad-leaf tea tree woodland community occurs in two forms on Lindeman
Island and the conservation status of the communities is different between these forms. The majority of the
form on the eastern side of the runway strip is intact, whereas the form on the western side of the runway strip
has been significantly degraded by exotic species invasion. The full ground-truthed extent of the Broad-leaf
tea tree community equates to RE 8.3.2, which is an endangered community under the VM Act (QIld). However,
only part of the ground-truthed extent meets condition thresholds for the endangered ecological community
listed under the EPBC Act. The scale of residual impacts and environmental offset liability is therefore different
for these two forms. The majority of the Broad-leaf tea tree woodland on the eastern side of the runway strip
is consistent with the community listed under the EPBC Act, and is therefore a MNES. A number of approaches
have been adopted through the design phase to avoid and minimise impacts to this community. Despite these
impact avoidance and minimisation approaches, there is a significant residual impact to this community in the
form of a 1.5 hectare reduction in extent resulting from vegetation clearing and trimming requirements from
the runway upgrade to achieve necessary airstrip safety transitional surfaces. This significant residual impact
triggers the requirement for the provision of an environmental offset under the EPBC Act.

The 1.5 hectare clearing area will be offset by delivering a direct, on-the-ground, conservation outcome that
improves or maintains the viability of this community. The most suitable mechanism for delivering an
appropriate conservation outcome is the restoration of degraded areas of this community, such as the section
that is to be retained on the western side of the runway. Under the current design concept (November 2016),
there are at least 3.66 hectares of degraded Broad leaf tea-tree woodland to be retained that could be restored
to an ecological condition consistent with the listed community. The net outcome of restoring this area would
be an increase of more than 40% to the current extent of the listed community on Lindeman Island.

The 3.66 hectare area to be retained on the western side of the runway strip supporting degraded Broad-leaf
tea tree woodland forms the proposed environmental offset area for impacts to this MNES. The proposed offset
area is degraded through invasion by exotic ground cover species to the point that it does not meet condition
thresholds for the listed community. The proposed restoration works for delivering the environmental offset will
involve control of exotic ground cover species to promote native species regeneration within this area. The
management objective of the offset area will be to reduce exotic ground cover abundance and promote native
ground cover regeneration to establish an ecological condition consistent with the listed ecological community.
The areas on each side of the runway strip to be trimmed for aircraft safety code compliance will be managed
as buffer zones to the endangered ecological community. While included in the ‘impact area’ calculations,
these buffer zones will retain many of the biodiversity values associated with the ecological community.
Vegetation management activities will also be conducted in these buffer zones to supplement the
environmental offset restoration works and ensure the ongoing viability of the community. The Commonwealth
Listing Advice (TSSC 2012) for this community identifies invasive species as one of the most significant threats
to this community. The significance of this threat at the local scale is evident from existing disturbance. The
vegetation management works proposed as part of the environmental offset delivery and buffer zones
represent the optimal mechanism for maintaining and increasing the extent of this community and the
biodiversity values within it.
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Control of exotic ground cover species should allow for natural regeneration of native species. However,
regeneration of native ground cover species could be supplemented through a seeding and planting program
for locally occurring native ground cover species. This program could be supported by the establishment of an
on-site nursery stocked from seed collection within the project lease area. The suitability of this offset delivery
mechanism will be demonstrated through field-based habitat assessments, systematically comparing values
between the proposed impact and offset areas. The offset mechanism will be able to restore the community
to similar condition to the impact area, and given the proposed offset area is more than twice the size of the
impact area, the proposed offset mechanism will deliver a 100% direct (land-based) environmental offset for
impact to the EPBC Act listed community.

The ultimate intent for land supporting the listed community, including the proposed offset area once
restoration works are complete, is for inclusion in National Park tenure for protection under the NC Act. This
will ensure the long-term protection of the biodiversity values supported by the community. The approach will
also enhance the biodiversity values of the National Park and ensure that leasehold land proposed for
surrender is in good condition and consistent with National Park values.
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