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1.0 Introduction

As part of the Part 3A application to operate the Parklands cultural events site at
Yelgun for Billinudgel Property Trust (Billinudgel Property Pty Ltd), an ecological
assessment is required for the proposed construction and operation of a potable water
system and a wastewater treatment system.

While initial activities at the site are proposed to be based upon the importation of
potable water and the export of wastewater for treatment offsite, it is proposed that
later operation of the site relies upon internal water management, with provision of
water from existing and new dams of the site being treated to a potable standard by an
on-site water treatment plant. Wastewater generated from events and related activities
is proposed to be treated in an on-site wastewater treatment plant, with treated effluent
to be irrigated on areas of pasture and woodlot, and resultant grass harvested from
pasture being for sale as hay.

1.0.1 Information relied upon

This assessment relies upon information and analyses provided in documents
produced by agricultural, water and soil scientists and engineers, Gilbert and
Sutherland, namely:

e DRAFT Integrated Water Cycle Assessment and Management Plan, North
Byron Parklands, Tweed Valley Way and Jones Road, Wooyung , NSW.
Prepared for Billinudgel Property Trust, and dated May 2010. Document
reference number: GJ0926 IWCM_NZR1DJ[4] doc;

e Water Management Plan North Byron Parklands, Tweed Valley Way and
Jones Road, Wooyung , NSW. Prepared for Billinudgel Property Trust, and
dated May 2010. Document reference number: GJ0896-1 WMP_REHI1F.doc,
and:

e Noise and Physical Footprint Report for the North Byron Parkland Project,
prepared by MidellWater (wastewater system consultants).

1.0.2 Surveys of the locations

Locations of the water management infrastructure were examined and photographed
on May 26" and on June 5™ 2010.

2.0 The proposal

The proposed water management systems are described in detail in the above
documents. In brief, the proposal is to develop a sustainable and integrated water
management system which exploits existing water harvest rights, a new dam and new
technology to manage all water supply and treatment on the Parklands site.

The delivery of this system will rely inter alia upon the construction of a new 6ML

dam; and extraction of water from the existing large dam; the construction and
operation of separate reticulation systems and pumps to transport water from the dams
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to a water treatment plant, and the use of pumps to transport treated water to an
elevated storage tank.

Management of wastewater will also rely upon the construction of a holding or
storage dam, and the construction of a wastewater treatment plant, artificial wetlands
and irrigation infrastructure. The location of water infrastructure facilities is depicted
in G & S drawing number GJ0926.1.7. The provision of electricity to both treatment
plants is essential for their operation. Both potable water and wastewater treatment
infrastructure will require adequate all-weather vehicular access.

The constructed elements of the water management system are listed in the following

table.

Table 1: Constructed elements of the water management system

Element-Potable water system

Attributes / functions

Existing large dam

1.8ha multiple use; habitat value
~15.9ML capacity

New catchment and storage dam

6ML

Water treatment plant

15m X 10m shed

Elevated potable water storage tank

Capacity and design not specified,
vehicular access to be upgraded

Reticulation: pipes, pumps

See G & S drawing GJ0926.1.7,
soundproofing of pumps

Power supply

To be designed

The potable water treatment plant will
need to be fenced.

To be designed

Element-Wastewater system

Attributes / functions

Screening Plant

20m X 30m shed gravity feed to
aeration tank

Treatment plant

15m X 10m shed

Aeration Tank

25m diameter

Storage /effluent dam

40m X 50m

Wetlands

90m X 30m; 3 cells

Effluent irrigation areas

2.8ha of woodlots

Effluent irrigation areas

3.0ha of pasture

Power supply

To be designed

Reticulation: pipes, pumps

See G & S drawing GJ0926.1.7;
soundproofing of pumps

The wastewater treatment plant will
need to be fenced.

To be designed

A temporary resident operator is present and living in the potable water treatment
plant when it is in use (bump-in, bump-out and event days).
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The location of water management system infrastructure is depicted in Figures 1 & 2.
Schematic diagrams of the Potable Water Treatment Plant (PWTP) and Wastewater
Treatment Plant (WTP) are depicted in Figures 3 & 4 at the end of this report.

2.1 Water Cycle—Potable water

Water management is based upon episodic high demand use of the site for events and
more extended use of the site at a low demand for the proposed cultural centre and
conference centre. Water accumulated in the existing and new dams is pumped to the
PWTP then pumped to an elevated storage tank for distribution to water supply
points. All proposed buildings will be fitted with rainwater tanks and water saving
fittings. G & S conclude that water supply will normally meet or exceed demand.

2.2 Water cycle—Wastewater

The proposed administration building and gatehouse building will each use a
household effluent treatment plant and local irrigation. Once established the
Wastewater Treatment Plant will receive wastewater from portable toilet and shower
facilities through a reticulation system, store and treat wastewater to a satisfactory
standard and then irrigate to selected woodlots (elevated) or pasture (low level).
Irrigation will be triggered by a soil water deficit and no run-off of treated effluent is
considered likely to occur. Pasture grasses in irrigated woodlots will be later
harvested and baled to be sold.

3.0 Location of the water management infrastructure—wastewater

The location of the reticulation system is depicted in G & S drawing GJ0926.1.7 (see
Figure 13). Location of other infrastructure is depicted in Figures 3 & 4. Apart from
a 3.0ha pasture area proposed for irrigation in the south of the site; all other water
infrastructure is located in the central northern section of the property.

Wastewater treatment plant, shed, tanks and buildings are proposed to be located on a
grazed pasture area, surrounded by forest. The wetland cells will be located below
this on the edge of a large pastoral area. Woodlot irrigation areas are proposed for
grassy patches among hillslope vegetation in the far northwest of the property.

Locations of main proposed water management infrastructure elements are depicted in
figures at the end of this Appendix.

4.0 Vegetation of the water management locations

Vegetation of the water management locations is described in brief below using the
structural classification of Walker and Hopkins (1990). Locations affected by the
proposed water management plan include, from south to north the following areas,
listed in Table 2.

4.1 Vegetation of southern 3.0ha irrigation area pasture

This area is a level grazed pasture at < 10m AHD dominated by exotic species.
Structurally this is a closed sod grassland (Walker and Hopkins 1990), dominant
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pasture species include Carpet Grass Axonopus sp., South African Pigeon Grass
Setaria sphacelata, Broad-leaved Paspalum Paspalum mandiocanum, Kikuyu
Pennisetum clandestinum, Rhodes Grass Chloris gayana, White Clover Trifolium
repens, Siratro Macroptilium atropurpureum and Cuphea Cuphea carthagenensis.

Table 2: Locations affected by the proposed water management plan

Water management element Location / Figure
3.0ha irrigation area-pasture South of Jones Road / Fig. 2
New 6ML dam Central west / Fig.1
Gravity Feed potable water tank West / Fig. 1
Existing 15.9ML dam Northwest / Fig. 1
Wastewater treatment plant & wetlands | Northwest / Fig. 1
Potable water treatment plant Northwest / Fig. 1
1.86 wooded irrigation area Northwest / Fig. 1
0.97 wooded irrigation area North / Fig 1
Access roads To be designed
Power supply routes To be designed
Reticulation systems See Figure 13

4.2 Vegetation of new 6ML dam area

The location of the proposed new 6ML dam is a gently sloping pasture area between
10-20m AHD, which is dissected by shallow riparian channels. Classified as a closed
sod grassland, species of the pasture include: Carpet Grass Axonopus sp., patches of
Bracken Pteridium esculentum and Blady-grass Imperata cylindrica, Cuphea,
Whiskey Grass Andropogon virginicus and occasional Fireweed Senecio
madagascariensis and Narrow-leaved Cotton Bush Gomphocarpus fruticosus.

Channel species include Tall Flat Sedge Cyperus exaltatus, Parrot’s Feather
Myriophyllum aquaticum and a Knotweed Persicaria strigosa

Upper riparian areas are within remnant forest including Rose Myrtle
Archirhodomyrtus beckleri, Flooded Gum Eucalyptus grandis, Brush Box
Lophostemon confertus, Camphor Laurel Cinnamomum camphora, Guioa Guioa
semiglauca and False Rosewood Synoum glandulosum.

Block #47 to the south is a Camphor Laurel Cinnamomum camphora-Pink
Bloodwood Corymbia intermedia mid-high closed forest with occasional outlying
Hoop Pin Araucaria cunninghamii. The endangered Green-leaved Rose Walnut
Endiandra muelleri ssp. bracteata is present as a moderate sized tree in this patch.

4.3 Vegetation of gravity feed potable water tank area

The proposed location of the potable water tank is near the crest of a steep slope at
~70m AHD. This is close to the western property boundary and near the highest
elevation of the Parklands property.

A grassy unformed road is located adjacent to the property boundary on the top of a
steep slope which appears to have been used for banana cultivation. The slope has old
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roading typical of banana plantation layouts and is covered with metasediment
derived rocks. Closed grassland includes Whiskey Grass, Carpet Grass, Broad-leaved
Paspalum, Molasses Grass Melinus minutifolius, Crofton Weed Ageratum
adenophora and Mistflower A. riparia. Patches of Crofton Weed and Lantana
Lantana camara form the groundlayer around regenerating forest species here
including: Brush Box, and Brush Ironbark Wattle Acacia disparrima.

Forest to the south (block #38) is a Forest Red Gum Eucalyptus tereticornis-Small-
fruited Grey Gum E. propinqua-Northern Grey Ironbark E. siderophloia-Brush Box
Lophostemon confertus mid-high open forest and woodland. A dense low thicket of
Brush Ironbark Wattle and Macaranga Macaranga tanarius is present along the
western property boundary.

4.4 Vegetation of existing 15.9ML dam

The existing large dam is located just below the 10m AHD contour between two low
ridges which are oriented northwest-southeast. The dam supports aquatic vegetation
with Cape Waterlily Nymphaea capensis, Water Snowflake Nymphoides indica, Grey
Sedge Lepironia articulata and Tall Flat Sedge. Fringing vegetation is affected by
cattle grazing and trampling: cattle occasionally enter the dam to feed on aquatic
vegetation.

Block #35 borders the dam to the north and is a Brush Box Lophostemon confertus-
Small-fruited Grey Gum Eucalyptus propinqua-Turpentine Syncarpia glomulifera tall
closed forest. A cattle pad extends along the northern dam margin and into this forest
patch. Groundlayer vegetation includes Harsh Ground Fern Hypolepis muelleri and
patches of leaf litter are present.

4.5 Vegetation of wastewater treatment plant & wetlands

This infrastructure is proposed to be located in a gently sloping area of pasture
surrounded by forest to the north and west. Elevation varies across this area from
~10-15m AHD.

Surrounding forest blocks include block #1: Brush Box Lophostemon confertus-
Blackbutt Eucalyptus pilularis-Broad-leaved White Mahogany Eucalyptus carnea
very tall mid-dense to closed forest. Block #3 is a Northern Ironbark Eucalyptus
siderophloia-Blackbutt E. pilularis-Turpentine Syncarpia glomulifera very tall mid-
dense to closed forest, with Willow Bottlebrush Callistemon salignus and Broad-
leaved Paperbark Melaleuca quinquenervia on the lower margins. Block #34 is a
Blackbutt Eucalyptus pilularis-Pink Bloodwood Corymbia intermedia-Northern Grey
Ironbark E. siderophloia- Broad-leaved White Mahogany E. carnea tall to very tall
mid-dense to sparse open forest.

Pasture species are Carpet Grass, with Cuphea with occasional patches of Bracken
and Blady-grass. An isolated Small-fruited Fig Ficus obliqua is present in the middle
of the pasture.
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4.6 Vegetation of potable water treatment plant

The potable water treatment plant is to be located within or on the site of an existing
farm shed, slightly above the wastewater infrastructure area at ~15-20m AHD. The
immediate area is trampled by cattle which at times enter the shed to shelter.

The shed is closely surrounded by forest and a main access track. Immediately to the
east, forest block #3 is a Northern Ironbark Eucalyptus siderophloia-Blackbutt E.
pilularis-Turpentine Syncarpia glomulifera very tall mid-dense to closed forest, with
Willow Bottlebrush Callistemon salignus and Broad-leaved Paperbark Melaleuca
quinquenervia on the lower margins.

Adjacent block #1 is a Brush Box Lophostemon confertus-Blackbutt Eucalyptus
pilularis-Broad-leaved White mahogany Fucalyptus carnea very tall mid-dense to

closed forest.

Pasture species are Carpet Grass, with Cuphea with occasional patches of Bracken
and Blady-grass.

4.7 Vegetation of 1.86ha wooded irrigation area

Located in the far northwestern corner of the Parklands property this area is currently
gently sloping grazed pasture with two isolated forest blocks (#32 & #33)

Block# 32 is a Broad-leaved White mahogany Eucalyptus carnea-Brush Box
Lophostemon confertus very tall closed forest. Block # 33 is a Flooded Gum
Eucalyptus grandis-Camphor Laurel Cinnamomum camphora very tall closed forest.

Pasture species include closely grazed Broad-leaved Paspalum, with Carpet Grass,
Whiskey Grass, and patches of Blady-grass with Bracken.

The threatened Rough-shelled Bush-nut Macadamia tetraphylla is present as three
small-medium sized trees and one seedling around an old shed. These trees are likely

to have been planted.

4.8 Vegetation of 0.97ha wooded irrigation area

This area is pasture on sloping land between two large forest blocks. Forest block #31
to the north extends on to adjacent property and is a large Brush Box Lophostemon
confertus-Small-fruited Grey Gum Eucalyptus propinqua-Tallowwood E. microcorys
very tall closed forest patch.

To the south a large patch of forest includes forest blocks # 1, 2 & 34. Block # 1 is a
Bruch Box Lophostemon confertus-Blackbutt Eucalyptus pilularis-Broad-leaved
White Mahogany Eucalyptus carnea very tall mid-dense to closed forest

Block #2 is a Northern Grey Ironbark Eucalyptus siderophloia- Blackbutt E. pilularis-
Broad-leaved White Mahogany E. carnea-Pink Bloodwood Corymbia intermedia
very tall mid-dense forest. Block #34 is a Blackbutt Eucalyptus pilularis- Pink
Bloodwood Corymbia intermedia- Northern Grey Ironbark E. siderophloia- Broad-
leaved White Mahogany E. carnea tall to very tall mid-dense to sparse open forest.
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Forest block #51 adjoins to the west, this is a Blackbutt Eucalyptus pilularis- Broad-
leaved White Mahogany E.carnea- Pink Bloodwood C intermedia mid-high —tall
open-closed forest and woodland.

Pasture species include: Carpet Grass, Broad-leaved Paspalum Whiskey Grass, with
scattered eucalypt seedlings and saplings, Lantana and patches of Blady-grass with
Bracken. Isolated trees within the pasture include Tallowwood, Bruch Box, Northern
Grey Ironbark and a Water Gum Syzygium francisi. A drainage line is present near
the northern property boundary.

4.9 Vegetation of the proposed reticulation systems

Conceptual planning for the reticulation systems is depicted in Figure 13. All
reticulation for the wastewater and potable water infrastructure is designed to be
located in pasture areas and no tree removal is proposed for this element of the water
system infrastructure. Routes indicated for reticulation will be subject to ground-
truthing to avoid impacts on native vegetation.

5.0 Habitat values of the water management locations

Habitat values at the various water management locations are described below.
Habitat values normally vary over time, according to seasonal, climatic and other
factors (e.g. variable pressure from cattle grazing; external resource fluctuations,
changes in groundwater levels). Descriptions are based on data from survey activities
at Parklands over the previous four years and are unavoidably incomplete, as
additional fauna and flora species will be discovered across the Parklands property
over time. Ecosystem dynamics also change according to maturation, senescence and
succession of vegetation, stochastic events, and to faunal demographic processes, e.g.
the seasonal irruption and collapse of small mammal populations, locusts, termite
alates, grasshoppers, and the explosion in numbers of Cane Toad Bufo (Rhinella)
marinus metamorphs (pers. obs.).

Changes in the condition of pasture occur cyclically as pasture growth overtakes
grazing pressure and vice versa. The invertebrate resource (grasshoppers, crickets
and moths) of cattle pasture which provides a significant resource for fauna also
varies seasonally.

Habitat values of the various water management infrastructure locations also need to
be considered in terms of their integration with adjacent and more distant areas of

forest and pasture on the Parklands site and beyond. Movement of fauna throughout
and between these areas is essential to the maintenance of local habitat connectivity.

5.1 Habitat values of southern 3.0ha irrigation area pasture

The southern pastoral irrigation area has the lowest habitat values of areas proposed to
be used for water management infrastructure. It is a level and closely grazed area of
pasture adjacent to the Tweed Valley Way and on the western edge of a large area of
similar pasture. A large man-made drain is present and the Yelgun creek to the south
has been highly modified. Fauna of the location include Cane Toads Bufo (Rhinella)
marinus, Masked Plovers Vanellus miles, Common Mynahs Acridotheres tristis,
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Australasian Pipit, Anthus novaeseelandiae, Magpies Cracticus tibicen, Pied
Butcherbirds Cracticus nigrogularis Torresian Crow Corvus orru and other species
characteristic of pastoral habitats.

5.2 Habitat values of new 6 ML dam area

Habitats of the proposed 6ML dam include grazed pasture, stands of Blady-grass
Imperata cylindrica and Bracken Pteridium esculentum, and the aquatic and semi-
aquatic vegetation of natural drainage channels. These channels are natural features
of the riparian system flowing southward from the forested catchment above.
Vegetation is dominated by the Tall Flat Sedge Cyperus exaltatus forming closed
stands to 1.5m in height over most of these channels. These stands comprise potential
habitat for native frog and bird species likely to include the Brown-striped Marsh
Frog Limnodynastes peroni and Eastern Froglet Crinia signifera, Fairy—wrens
Malurus spp., Red-browed Finches, Tawny Grassbird Megalurus timoriensis, Purple
Swamphens and potentially the threatened Pale-vented Bush-hen Amaurornis
olivaceus.

Pasture areas, including the taller Blady-grass/Bracken patches also likely support
native fauna such as Garden Sun-skinks Lampropholis delicata, Bearded Dragons
Pogona barbata, Eastern Brown Snakes Pseudonaja textilis and the exotic House
Mouse Mus musculus. Brown Quail Coturnix ypsilophora, Pheasant Coucals
Centropus phasianinus and Butcherbirds Cracticus spp. are also likely to forage in
these areas, as is the Black-shouldered Kite Elanus axillaris and the threatened Grass
Owl Tyto capensis.

5.3 Habitat values of gravity feed potable water tank area

The gravity feed potable water tank area has limited habitat value for fauna or flora,
but is surrounded by native forest of much higher ecological importance. Shrubby
regenerating forest supports a bird fauna adapted to this habitat, including Eastern
Whipbird Psophodes olivaceus, Pheasant Coucal, Red-browed Finch Neochmia
temporalis, Fairy-wrens and Golden Whistlers Pachycephala pectoralis inter alia.

The area is frequented by cattle.

5.4 Habitat values of existing 15.9ML dam

The existing large dam has been the subject of both opportunistic and timed bird
surveys from 2007. The dam is not visible on a 1947 aerial photo of the Parklands
property and was therefore constructed since that time. It has an area of ~1.8ha and
supports a suite of aquatic and semi-aquatic fauna. The pest species Carp Cyprinio
carpio is present, as large ~50cm fish are regularly seen in shallows of the dam. Saw-
shelled Turtles Elseya latisternum are present, and the Eastern Long-necked Turtle
Chelodina longicollis which has been observed in drains of the site is also likely to be
in the large dam. Water Dragons Physignathus leseuerii are present and the margins
of the dam support Masked Plovers Vanellus miles, White-faced Heron Ardea
novaehollandiae and White-necked Herons 4. pacifica and browsing and resting
ducks.
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Timed surveys show a consistent pattern of waterbird assemblages at the dam. On
average this includes 1-3 individuals of larger species (Little Black Phalacrocorax
sulcirostris or Little Pied Cormorant P. melanoleuca, Great Egret Ardea alba or
Darter Anhinga melanogaster), from 5-45 individual ducks (Pacific Black Duck 4Anas
superciliosa, Maned Duck Chenonetta jubata, Hardhead Aytha australis and
Wandering Whistle Duck Denrocygne arcuata) and 3-6 residents each of Purple
Swamphens Porphyrio porphyrio, Dusky Moorhens Gallinula tenebrosa and
Australasian Grebes Tachybaptus novaehollandiae.

Other birds occasionally recorded include Azure Kingfisher Ceyx azurea, and
Nankeen Night Heron Nycticocorax caledonicus. The White-bellied Sea-eagle
Haliaeetus leucogaster is regularly seen over the property and may take fish from the
dam. The threatened Comb-crested Jacana lrediparra gallinacea is also episodically
present, and fringing vegetation of the dam is at times suitable for the threatened Pale-
vented Bush-hen.

No recent records are currently available, but it is likely that the dam is used by
various microchiropteran bats, potentially including the threatened Large-footed

Mpyotis or Fishing Bat Myotis macropus.

5.5 Habitat values of wastewater treatment plant & wetlands area

This sheltered grassy slope is regularly grazed by cattle, and thus habitat values are
higher in the surrounding forest and the forest-pasture ecotone. Pasture areas are
grazed by local Swamp Wallabies Wallabia bicolor. The threatened Masked Owl
Tyto novaehollandiae has been recorded in this area, and the threatened Grey-headed
Flying-fox recorded foraging on blossom crops in the surrounding forest. The White-
striped Freetail Bat Austronomus australis has been observed foraging over this area.
Because rats Rattus sp. have also been observed active at night in the forest-pasture
ecotone, the area may be used for foraging by the threatened Grass Owl Tyto
capensis, which has been recorded from pasture areas elsewhere on the site.

Surrounding forest and isolated trees and stands of trees to the south support a suite of
forest birds including insectivores and nectivores. Pasture areas also support a
characteristic bird fauna, dominated by Masked Plovers. See Appendix B for a list of
the vertebrate fauna recorded at Parklands since 2006.

5.6 Habitat values of potable water treatment plant area

The potable water treatment plant area is close to the wastewater treatment plant &
wetlands area and its habitat values are essentially similar.

5.7 Habitat values of 1.86ha wooded irrigation area

Pasture areas are likely to be grazed by local Swamp Wallabies Wallabia bicolor.

The upper woodlot area has not received much survey effort, being most distant from
proposed event activities, and buffered by surrounding forest from visual or auditory
disturbance regimes associated with the overall parklands proposal. Habitat present is
suitable for the threatened Masked Owl and for numerous microchiropteran bat

12
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species, potentially including threatened species. Surrounding forest is likely to
support a suite of forest birds, including insectivores and nectivores.

The threatened Rough-shelled Bush-nut Macadamia tetraphylla is present as three
small-medium sized trees and one seedling around an old shed.

5.8 Habitat values of 0.97ha wooded irrigation area

Pasture areas are likely to be grazed by local Swamp Wallabies Wallabia bicolor.
This proposed woodlot area has not received much survey effort, being a pasture
dominated area most distant from proposed event activities, and buffered by
surrounding forest from visual or auditory disturbance regimes associated with the
overall Parklands proposal. Habitat present is suitable for the threatened Masked Owl
and for numerous microchiropteran bat species, potentially including threatened
species. Surrounding forest is likely to support a suite of forest birds, including
insectivores and nectivores as well as terrestrial and arboreal mammals.

5.9 Habitat values of the proposed reticulation system areas

Conceptual planning for the proposed reticulation systems indicates their location in
grazed pasture. Initially mains can be located above ground, where this can be done
securely, and later buried in trenches. Ground-truthing will be necessary to ‘fine
tune’ pipeline locations, protect local habitat attributes and to ensure minimal impacts.

6.0 Threatened species and endangered ecological communities of the water
management locations

A threatened Green-leaved Rose Walnut Endiandra muelleri ssp. bracteata is located
within a remnant forest fragment to the southeast of the proposed new 6ML dam
location.

The rare plant Pinkheart Medicosma cunninghamii is located within a forest block to
the south-west. Wet sclerophyll and rainforest to the west support additional
threatened flora species: Davidson’s Plum Davidsonia jerseyana, Coolamon or
Durobby Syzygium moorei, White Laceflower Archidendron hendersoni and Green-
leaved Rose Walnut. These latter plants are well outside the footprint of the proposed
water management infrastructure construction or operation phases.

The threatened Rough-shelled Bush-nut Macadamia tetraphylla is present as three
small-medium sized trees and one seedling around an old shed in the northwestern
1.86ha woodlot irrigation area.

Potential threatened fauna species occurrences at the various water management
locations, as noted in the above habitat descriptions, include the following fauna
species listed in Table 3 below. No assessment is currently possible for reticulation
system locations.
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Table 3: Threatened species associated with the various water management locations

Location Threatened species

southern 3.0ha irrigation area pasture none

new 6ML dam area Green-leaved Rose Walnut, Pale-vented
Bush-hen, Grass Owl

gravity feed potable water tank area none

existing 15.9ML dam Comb-crested Jacana, Pale-vented
Bush-hen, Large-footed Myotis or
Fishing Bat

wastewater treatment plant & wetlands | Masked Owl
Grey-headed Flying-fox
Grass Owl

potable water treatment plant Masked Owl
Grey-headed Flying-fox

1.86ha wooded irrigation area Grey-headed Flying-fox
Rough-shelled Bush-nut

0.97ha wooded irrigation area Grey-headed Flying-fox

Reticulation systems Masked Owl
Grey-headed Flying-fox
Grass Owl

7.0 Impacts—construction

No tree removal is currently proposed for the construction of the water management
infrastructure. It is assumed that the reticulation systems can be installed without tree
removal by locating this element in pasture and/or on existing access tracks.
Provision of power is also assumed to be possible without tree removal.

Excavation of a new 6ML dam is a significant earthmoving process which will in the
short term create disturbance for fauna, and interrupt drainage in that area and
downstream from the site until the dam begins to overflow. It is assumed that Acid
Sulphate Soils are not present or that disturbance of ASS is adequately planned for.
Based on a similar dam depth to the existing dam (15.9ML in a 1.8ha dam), this new
6ML dam excavation will remove up to ~0.5ha of pasture and channel vegetation, to
accommodate the dam, dam wall and batters.

Excavation will also be required for the wetland system (90m X 30m containing three
30m X 30m cells. Additional minor excavation may be required to prepare areas for
the wastewater infrastructure construction; gravity feed tank and provision of
reticulation systems. Earthworks may be required to upgrade access tracks so that
heavy vehicles and construction materials can be transported on to and within the site.

Construction noise, soil disturbance, vehicle movements and human presence will all
contribute to a disturbance regime for fauna close to the within the water management
infrastructure areas. This will presumably be diurnal in nature and persist for the
duration of the construction phase.
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Buildings, tanks and treatment areas will presumably need to be effectively fenced to
exclude unauthorised persons.

Establishment and cultivation of rye grass pasture in the southern 3ha irrigation area
and of timber plantations in the two northern woodlot irrigation areas will require site

preparation, installation of irrigation delivery systems and ongoing weed removal.

7.1 Impacts—operational

Operational phase impacts will involve storage and pumping of wastewater from
toilet and shower block locations to the wastewater treatment plant and pumping of
liquids between the various treatment components areas. Potable water supply
processes will also involve pumping 1ML/day from the existing and new dams to the
water treatment plant and to the elevated gravity feed tank.

Movement of personnel and vehicles and noise will create a disturbance regime for
local fauna. Irrigation of treated effluent will rely also on pumping which will

produce unknown noise levels.

Table 4: Impacts—Construction phase

Location Construction phase impacts
southern 3.0ha irrigation area Installation of irrigation pipes and delivery
pasture systems; establishment and cultivation of rye

grass pasture; weed removal; installation of
reticulation systems.

new 6ML dam area Excavation, noise, soil disturbance;
interruption to local drainage patterns

gravity feed potable water tank area | Earthworks to prepare site, construction of
tanks and upgrade of access; installation of
reticulation systems.

existing 15.9ML dam Installation of reticulation systems
wastewater treatment plant & Earthworks to prepare site, construction of
wetlands wetlands, building, filters, tanks and upgrade

of access; installation of pumps and
reticulation systems.

potable water treatment plant Construction of water treatment plant
installation of pumps and reticulation
systems.

1.86ha wooded irrigation area Installation of irrigation pipes and delivery

systems; establishment and cultivation of
plantation timber species; weed removal;
installation of reticulation systems.

0.97ha wooded irrigation area Installation of irrigation pipes and delivery
systems; establishment and cultivation of
plantation timber species; weed removal,
installation of reticulation systems.
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Table 5: Impacts—Operation phase

Impacts

southern 3.0ha irrigation area
pasture

Irrigation, mowing , maintenance activities

new 6ML dam area

Availability of new aquatic habitat;
opportunities for cane toad breeding

gravity feed potable water tank area

Occasional maintenance visits

existing 15.9ML dam

Changes in water level

wastewater treatment plant &
wetlands

Noise, human presence, fencing, new
aquatic habitats opportunities for cane toad
breeding

potable water treatment plant

Noise, human presence, fencing

1.86ha wooded irrigation area

Irrigation; tree cultivation, weed control

0.97ha wooded irrigation area

Irrigation; tree cultivation, weed control

Table 6: Mitigation of Impacts

Location

Impacts

Mitigation

southern 3.0ha
irrigation area
pasture

Irrigation, mowing,
baling, maintenance
activities

Activities are episodic; irrigation
only when there is a soil water
deficit

new 6ML dam area | Availability of new Erect fence and plant dense
aquatic habitat; fringing vegetation to exclude
opportunities for cane | Cane Toads. Rehabilitate
toad breeding vegetation in disturbed areas.

gravity feed potable | Occasional None required: activities are

water tank area

maintenance visits

episodic, low intensity

existing 15.9ML dam

Changes in water level

Withdraw water as a staged
process to avoid major changes in
water level; Activities are
episodic;

wastewater treatment
plant & wetlands

Noise, human
presence, fencing, new
aquatic habitats
opportunities for cane
toad breeding

Install low noise emission pumps,
no barbed wire in fencing,
episodic periods of operation.
Erect fence and plant dense
fringing vegetation to exclude
cane toads. Rehabilitate
vegetation in disturbed areas.

potable water
treatment plant

Noise, human
presence, fencing

Install low noise emission pumps,
no barbed wire in fencing,
episodic periods of operation

1.86ha wooded
irrigation area

[rrigation; tree
cultivation, weed
control

Activities are episodic; irrigation
only when there is a soil water
deficit; Plant local native tree
species to buffer Rough-shelled
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Bush-nuts from effects of
irrigation.
0.97ha wooded Irrigation; tree Activities are episodic; irrigation
irrigation area cultivation, weed only when there is a soil water
control deficit; Plant local native tree
species

8.0 Assessment of impacts for threatened species

Threatened species known or considered likely to occur at the locations proposed for
installation of wastewater management infrastructure are listed above in Table 3.
Assessment of the likely significance of impacts for these species follows. No
endangered ecological communities are likely to experience adverse impacts from any
aspect of the water management proposal. Threatened flora species in the western
gully rainforest are also not likely to experience any adverse impacts form the
proposal and are considered no further.

8.1 Seven Part Tests

“Under the Threatened Species Conservation Amendment Act 2002 , the factors to be
considered when determining whether an action development or activity is likely to
significantly affect threatened species, populations or communities or their habitats
(previously known as the 8-part test) have been revised (Threatened Species
Assessment Guidelines, August 2005).” The revised factors are listed below:

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction
(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality
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(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

8.2 Seven Part Test for the Rough-shelled Bush-nut Macadamia tetraphvlia
Life cycle and background information—Rough-shelled Bush Nut

The Rough-shelled Bush-nut_is a coastal subtropical rainforest tree confined in
distribution to the far north coast of NSW and to southern Queensland. This species
is listed as vulnerable in NSW under the Threatened Species Conservation Act 1995
and federally under the EPBC Act. Hybrids of this species with Macadamia
integrifolia form the basis for the commercial production of Macadamia nuts (NPWS
2002).

Three Rough-shelled Bush-nut trees and a seedling are located in the elevated 1.86ha
northwestern woodlot irrigation area. Threats listed for the species include clearing
and fragmentation of habitats, low population size, grazing, trampling, inappropriate
fire regimes, weeds and loss of local genetic integrity by hybridisation with
commercial varieties (NPWS 2002).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

The three Rough-shelled Bush-nut trees and seedling are located on the elevated
southern margin of this proposed irrigation area, adjacent to an old shed and farm
track. These trees will need to be excluded from and buffered from the proposed
treated effluent irrigation regime.

The association with the old shed and lack of other plants of the species elsewhere on
the Parklands property suggest that these may be planted specimens. Regardless of
their origins these plants will be conserved. Camphor Laurel in the immediate
vicinity will be removed in stages and a buffer planting of local native plants will be
established to protect this species. The Rough-shelled Bush-nuts will be barrier
fenced before any construction or irrigation activity take s place in this area.

Provided that they are properly barrier fenced and protected during the construction
phase, and weeds are controlled within a buffer planting, the Rough-shelled Bush-nuts
will survive the proposal unharmed.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

18
1003



Not applicable: Rough-shelled Bush-nut is a threatened species, not an endangered
population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed.:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction

Not applicable: Rough-shelled Bush-nut is a threatened species, not an endangered
ecological community.

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable: Rough-shelled Bush-nut is a threatened species, not an endangered
ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed,

The existing pasture area will be gradually transformed by plantings of native forest
trees for a timber plantation woodlot. The irrigation regime and tree growth will
change the site to a more sheltered forest environment which is favourable for the
survival and persistence of the Rough-shelled Bush-nuts. The Bush-nut trees should
be buffered from changes to soil fertility or soil moisture regimes from irrigation by a
surrounding planting for this purpose.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action

No area of habitat for the Rough-shelled Bush-nut is likely to become fragmented or
isolated from other areas of habitat as a result of the proposed action.

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the

locality

Habitat affected by the proposal is unlikely to be important for the long term survival
of the Rough-shelled Bush-nut in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

The proposal will not affect any critical habitat.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
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The proposal is not inconsistent with the objectives or actions of the Southern
Macadamia Recovery Plan (Costello ef a/ 2009) or any threat abatement plan.

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the
operation of, or increase the impact of a key threatening process.

8.3 Seven Part Test for the Green-leaved Rose Walnut Endiandra muelleri

ssp.bracteata
Life cycle and background information—Green-leaved Rose Walnut

The Green-leaved Rose Walnut is a subtropical rainforest tree from lower elevations
(BSC 1999), which is poorly known. It is listed as Endangered under the TSC Act.
Similar in some respects to the Rusty Rose Walnut E. hayesii, plants of both species
flower infrequently. Floral and fruiting characteristics are fundamental to
distinguishing these taxa, and determination of identity on the basis of leaf and stem
morphology, is considered to be a much less reliable means of establishing the species
identity (NPWS 2002). A combined recovery plan for this species and the Green-
leaved Rose Walnut Endiandra muelleri ssp. bracteata has been prepared (DEC
2004).

Two mature trees of this species are known from the site and additional seedlings and
saplings are likely to occur. One tree is located in a patch of forest in the vicinity of
the proposed new 6ML dam. This tree will be flagged and barrier fenced before any
construction for the proposed dam takes place. The other mature tree is located in
gully rainforest sufficiently distant from the proposed new dam that it will experience
no adverse impact. Threats to the species are poorly known but are assumed to
include land clearing, habitat modification and low population sizes (BSC 1999).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

Provided that the Green-leaved Rose Walnut in the vicinity of the proposed new dam
is properly barrier fenced and protected during the construction phase, it will survive

the proposal unharmed. It is recommended that this small forest patch be buffered by
additional plantings.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable: Green-leaved Rose Walnut is a threatened species, not an endangered
population.
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(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed.:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction

Not applicable: Green-leaved Rose Walnut is a threatened species, not an endangered
ecological community.

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable: Green-leaved Rose Walnut is a threatened species, not an endangered
ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed,

A dam and dam wall to be constructed will result in the removal of pasture and
channel vegetation from ~0.5ha at most. The forest patch containing the Green-
leaved Rose Walnut is outside the disturbance area for this infrastructure. The Green-
leaved Rose Walnut will likely be unaffected by the proposal provided that it is
protected by barrier fencing.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action,

No area of habitat for the Green-leaved Rose Walnut is likely to become fragmented
or isolated from other areas of habitat as a result of the proposed action.

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the

locality

Habitat affected by the proposal is unlikely to be important for the long term survival
of the Green-leaved Rose Walnut in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

The proposal will not affect any critical habitat.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

The proposal is not inconsistent with the objectives or actions of any recovery plan or
threat abatement plan.
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(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the
operation of, or increase the impact of a key threatening process.

8.4 Seven Part Test for the Pale-vented Bush-hen Amaurornis olivaceus
Life-cycle and background information

The Pale-vented Bush-hen is a shy species of tall dense groundlayer vegetation in
riparian or swampy habitats. Bush-hens nest in tall grasses, reeds or rushes
(Beruldsen 1980): a nest at Mullumbimby Creek was located close to a permanent
creek suspended in tall South African Pigeon Grass Setaria sphacelata (pers. obs.).
Bush-hens are mainly active at night and are seldom seen, but are readily detected by
their distinctive calls. The species has not yet been recorded from Parklands.

Bush-hens are listed as Vulnerable under the TSC Act and may occur at times in
swamp sclerophyll forest and around the large dam. Taller vegetation in the channels
at the proposed new dam location may also be suitable habitat for this species.
Threats to the species include degradation, pollution and loss of habitat and predation
by feral cats and foxes (NPWS 2002).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

The Pale-vented Bush-hen is considered a potential occurrence at the large dam or in
channel vegetation at the proposed new dam site. The main impacts of the proposal
would be removal of channel vegetation habitat at the site of the proposed new dam.
This comprises a small area of marginal habitat, and it is considered unlikely that the
proposal would have an adverse effect on the life cycle of the species such that a
viable local population of the species is likely to be placed at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable-the Pale-vented Bush-hen is a threatened species, not an endangered
population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
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Not applicable-the Pale-vented Bush-hen is a threatened species, not an endangered
ecological community or critically endangered ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed

Modification of habitat involves the loss of a small area of wet channel vegetation
dominated by Tall Flat Sedge Cyperus exaltatus. This comprises ~<0.01ha of
marginal habitat. Following completion of the dam and wetlands constructed for the
wastewater treatment plant, new areas of fringing semi-aquatic habitat will over time
become available for the Pale-vented Bush-hen.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action

No area of habitat for the Pale-vented_Bush-hen is likely to become fragmented or
isolated from other areas of habitat as a result of the proposed action

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality

The habitat which will be temporarily modified by the proposal is unlikely to be
important to the long-term survival of the species in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

There is no critical habitat for the Pale-vented Bush-hen at the site of the proposal.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

The action proposed is not inconsistent with the objectives or actions of any recovery
plan.

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the
operation of, or increase the impact of a key threatening process.

8.5 Seven Part Test for the Comb-crested Jacana Irediparra gallinacea
Life-cycle and background information

The Comb-crested Jacana or Lily-trotter is a bird of open waterbodies which occurs
where surface vegetation is present. Jacanas forage, shelter and nest among floating
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aquatic vegetation. This species is listed as Vulnerable under the TSC Act and has
been recorded on several occasions from the large northern dam. Threats to the
species are listed as drainage of waterbodies, removal of surface vegetation, altered
water quality, pollution and weeds (NPWS 2002).

The Comb-crested Jacana has been recorded sporadically from the large northern dam
in September 2006, August 2007 and again in February, May and June 2010, and it is
possible that the species could nest at this site. Breeding in the eastern distribution of
the species range is reported to occur from September to January (Lindsey 1992;
McKean 2007).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

Extraction of water from the existing large dam is proposed to contribute to potable
water supplies at the site. A maximum threshold of extraction (environmental
reserve) has been quantified as ~ two thirds of the volume of storage (G&S Integrated
Water Cycle Assessment and Management) to ensure that adverse effects on fauna of
the large dam are avoided. Provided extraction rates are gradual and the
environmental reserve is not exceeded, changes in the level of water in the dam
should not create adverse effects for the species. Dam levels normally fluctuate
according to rainfall, evaporation and dry climatic conditions. The proposal is
considered unlikely to place a viable local population of this species at risk of
extinction.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable-the Comb-crested Jacana is a threatened species, not an endangered
population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable-the Comb-crested Jacana is a threatened species, not an endangered
ecological community or critically endangered ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed
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Extraction of water may result in a lowering of the dam surface level. Extraction
quantities are dictated by an environmental reserve of approximately two thirds of
stored volume.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

No area of habitat for the Comb-crested Jacana is likely to become fragmented, or
isolated from other areas of habitat as a result of the proposed action. Construction of
a new dam and wetlands may increase habitat available for this species.

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality

The habitat which will be temporarily modified by the proposal is unlikely to be
important to the long-term survival of the species in the locality, since it appears to be
irregularly used. Screen plantings and staged removal of cattle may ultimately
improve the habitat quality of the large dam for this species.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

There is no critical habitat for the Comb-crested Jacana at the site of the proposal.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

The action proposed is not inconsistent with the objectives or actions of any recovery
plan.

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the
operation of, or increase the impact of a key threatening process.

8.6 Seven Part Test for the Grass Owl Tyro capensis
Life-cycle and background information

The Grass Owl is a nocturnal predator of small mammals, insects and birds which
inhabits tall rank vegetation in a variety of coastal and inland habitats. It roosts and
nests on the ground by day and hunts from early evening by flying low over grassland
and heathland sites and diving feet first to the ground in pursuit of prey. Grass Owls
feed on a range of small mammals (Calaby 2007), birds and invertebrates (Fitzgerald
and Thorstensen 1994). The species is listed as Vulnerable in NSW under the TSC
Act and has been recorded at Parklands from call playback in August 2007 adjacent to
central swamp sclerophyll forest blocks in the centre of the event area.
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Threats listed for this species include: loss of habitat by grazing, agriculture and
development, disturbance and habitats degradation by stock, use of rodenticides and
inappropriate fire regimes (NPWS 20002).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

Areas of pasture that will be removed or modified by the construction of water
management infrastructure are all potentially part of Grass Owl foraging habitat at the
site. However over 150ha of grassland/pasture habitat is present within Parklands,
and extensive landscapes of sugar cane in the broader locality also comprise potential
forage and roost habitat for this species.

The proposal is not considered likely to have an adverse effect on the life cycle of the
species such that a viable local population of the species is likely to be placed at risk
of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable-the Grass Owl is a threatened species, not an endangered population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable-the Grass Owl is a threatened species, not an endangered ecological
community or critically endangered ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

Irrigated pasture (3ha) in the south of the property will potentially remain suitable as
forage habitat. Considering the footprint of the proposal in grassland is likely to
comprise~1.5ha for the wastewater treatment plant, 0.5ha for the new 6ML dam, and
2.83ha for woodlot plantings, a total of < Sha of grassland habitat will be modified by
the proposal. This is ~3% of grassland habitat available on the Parklands property.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action
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No habitat for the Grass Owl is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action.

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality

The habitat which will be modified by the proposal is unlikely to be important to the
long-term survival of the species in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

There is no critical habitat for the Grass Owl at the site of the proposal.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

The action proposed is not inconsistent with the objectives or actions of any recovery
plan.

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the
operation of, or increase the impact of a key threatening process.

8.7 Seven Part Test for the Masked Owl 7Tyto novaehollandiae
Life-cycle and background information

The Masked Owl is a nocturnal predator of a variety of vertebrate prey, including rats
(NPWS 2002) and rabbits (Lindsey 1992). It roosts in a large tree hollow and occurs
in a variety of forest and woodland types, but also forages on the edge of these
communities (Kavanagh and Murray 1996). Home range size for a pair is reported to
be from 500-1000ha (NPWS 2002).

Forests of Parklands contain suitable habitat for this species. Rats are seasonally
abundant in parts of the site, Northern and Long-nosed Bandicoots are present at
lower abundances, so a prey resource for Masked Owls is usually present.

Targetted call playback for Masked Owls produced a clear response and later series of
responses from a probable Masked Owl on June 12" 2007 and a single response on
July 3", in the north of the site and outside the direct event footprint. Subsequent call
playback and survey effort in February 2009 did not result in detection of the species.
There is a 1993 record of the Masked Owl from Jones Rd (BSC database).

The Masked Owl is listed as Vulnerable in NSW under the TSC Act. Threats to the
species are listed as: loss of hollow-bearing trees, clearing and degradation of habitat,
roadkill and reduced prey populations due to pesticide (NPWS 2002).
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(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

The proposal involves the construction and operation of wastewater and potable water
plants and associated infrastructure in an area known to be used by the Masked Owl
on occasion. Some elements of the constructed water management infrastructure will
remain available as potential forage habitat especially when not in use. Because the
Masked Owl has a large home range, and much suitable habitat will remain away
from the area modified by the proposal, the action proposed is considered unlikely to
cause a viable local population of the species to be placed at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable-the Masked Owl is a threatened species, not an endangered population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed.:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable-the Masked Owl is a threatened species, not an endangered ecological
community or critically endangered ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed

Approximately Sha of grassland habitats in a forest matrix will be affected by the
proposal, this includes potential foraging habitat for the Masked Owl.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action

No area of habitat for the Masked Owl is likely to become fragmented or isolated
from other areas of habitat as a result of the proposed action

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality

The~5ha area of habitat which will be modified by the proposal is unlikely to be
important to the long-term survival of the species in the locality.
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(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

There is no critical habitat for the Masked Owl at the site of the proposal.
(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

A recovery plan has been prepared for the 3 large forest owl species, including the
Masked Owl (DEC 2006). The action proposed is not inconsistent with the objectives
or actions of this recovery plan.

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the

operation of, or increase the impact of a key threatening process.

8.8 Seven Part Test for the Grey-headed Flying-fox Pteropus poliocephalus
Life-cycle and background information

The Grey-headed Flying-fox is reported from a wide range of forested habitats and
cultivated areas, and is an important pollinator of native plant communities, as it feeds
upon blossoms of a range of tree species and transfers pollen between plant
populations. The fruits or blossoms of more than 80 species of plants are eaten;
however the main food is eucalypt blossom (Churchill 2008). Grey-headed Flying-
foxes aggregate in summer in large communal roosts or camps which often include
other Flying-fox species. Small groups disperse long distances from camps during
winter (Churchill 2008).

Grey-headed Flying-foxes currently roost with Black Flying-foxes Pteropus alecto at
a camp in the Brunswick Heads Nature Reserve, and a temporary roost is reported for
Marshall’s Creek Nature Reserve (pers. comm., S. Hetherington, Ecologist, Byron
Shire Council). Grey-headed Flying-foxes have been recorded feeding in flowering
Pink Bloodwood Corymbia intermedia at Parklands in February 2007 (Appendix
E(i)). On other occasions the species has been observed on blossoms of Swamp
Mahogany and Forest Red Gum (Appendix E(i1)) and Blackbutt Eucalyptus pilularis
(pers. obs.).

Threats include the clearance, degradation and or fragmentation of forest habitats and
disturbance at camps (NPWS 2002). Flying-foxes also get impaled on barbed wire
and in thorny foliage (pers. obs.).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

Impacts from the proposed construction and operation of water management
infrastructure at Parklands are unlikely to produce adverse effects For the Grey-
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headed Flying-fox. Woodlot plantings should include tree species which produce
forage resources for the species.

A viable local population of the species is not likely to be placed at risk of extinction
by the water management proposal.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable-the Grey-headed Flying-fox is a threatened species, not an endangered
population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed.:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable-the Grey-headed Flying-fox is a threatened species, not an endangered
ecological community or critically endangered ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

Flying-foxes forage at times in eucalypt and swamp sclerophyll forest surrounding the
northern water management infrastructure. When the wastewater and potable water
treatment plants are in active operation, and depending upon the type and level of
noise produced, equipment noise may alienate forage habitats close to the source of
noise. This infrastructure occupies ~ 1ha of land.

If noise levels are low enough alienation of forage habitats will be extremely
localised. Flying-foxes exploit noisy urban environments e.g. in capital cities so will
likely become habituated to novel noise disturbance. This tolerance and variability in
both noise levels and Flying-fox behaviour make it difficult to predict the nature of
impacts. During periods when the water management equipment is inactive, no
adverse effect will occur for Grey-headed Flying-foxes.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action

No area of habitat for the Grey-headed Flying-fox is likely to become fragmented or
isolated from other areas of habitat as a result of the proposed action.
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(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality

The habitat which will be temporarily modified by the proposal is unlikely to be
important to the long-term survival of the species in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat
(whether directly or indirectly)

There is no critical habitat for the Grey-headed Flying-fox at the site of the proposal.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

The action proposed is not inconsistent with the objectives or actions of the Grey-
headed Flying-fox Recovery Plan (DECCW 2009).

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the

operation of, or increase the impact of a key threatening process.

8.9 Seven Part Test for the Large-footed Myotis or Fishing Bat Myotis macropus
Life-cycle and background information

The Large-footed Myotis occurs in a range of vegetation communities, usually near
water, and is a cave roosting bat which also shelters by day in structurally similar
shelter structures e.g. tunnels, bridge drains and tree hollows (Churchill 2008). This
species obtains its invertebrate and small vertebrate prey by raking the surface of
waterbodies with its specialized feet, but also catches insects on the wing (Churchill
2008). It is not included in NPWS atlas records from nearby Billinudgel Nature
Reserve but is known from Marshall’s Creek (BSC database). It is not yet recorded
from Parklands, but is considered likely to forage at times in larger waterbodies of the
site.

The species is listed as vulnerable in NSW under the TSC Act and threats to the
species include the disturbance and destruction of cave roosts, loss of tree hollows and
other roost sites, use of pesticides and pollution of waterbodies (NPWS 2002).

(a) In the case of a threatened species, whether the action proposed is likely to have
an adverse effect on the life cycle of the species such that a viable local population of
the species is likely to be placed at risk of extinction

Potential habitat at the site includes the larger dams and those drains with sufficient
water to comprise foraging habitat for this species. The Plague Minnow Gambusia
holbrooki is abundant in larger drains of the site (pers. obs.) and is probably present in
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some of the dams; therefore suitable foraging resources for this species are present
both within and outside the direct footprint of the water management proposal

Minor alterations to water levels in the large dam are unlikely to adversely affect this
species, therefore the proposal is not considered likely to cause a viable local
population to be placed at risk of extinction. Creation of additional waterbodies may
enlarge the amount of available habitat for this species at Parklands.

(b) in the case of an endangered population, whether the action proposed is likely to
have an adverse effect on the life cycle of the species that constitutes the endangered
population such that a viable local population of the species is likely to be placed at
risk of extinction

Not applicable-the Large-footed Myotis is a threatened species, not an endangered
population.

(c) in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community, such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable-the Large-footed Myotis is a threatened species, not an endangered
ecological community or critically endangered ecological community.

(d) in relation to the habitat of a threatened species, population or ecological
community.

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed

Episodic extraction of water from the large dam is the main habitat modification
operating for this species. Creation of additional waterbodies may enlarge the amount
of available habitat for this species at Parklands.

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action

No area of habitat for the Large-footed Myotis is likely to become fragmented or
isolated from other areas of habitat as a result of the proposed action

(iii) the importance of the habitat to be removed , modified or fragmented or isolated
to the long-term survival of the species , population or ecological community in the
locality

The habitat which will be temporarily modified by the proposal is unlikely to be
important to the long-term survival of the species in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat

(whether directly or indirectly)
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There is no critical habitat for the Large-footed Myotis at the site of the proposal.

(f) whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

The action proposed is not inconsistent with the objectives or actions of any recovery
plan.

(g) whether the action proposed constitutes or is part of a key threatening process or
is likely to result in the operation of , or increase the impact of, a key threatening
process

The action proposed is not a key threatening process and does not result in the

operation of, or increase the impact of a key threatening process.

9.0 EPBC Act Assessment Grey-headed Flying-fox and Rough-shelled Bush-nut

The Grey-headed Flying-fox and Rough-shelled Bush-nut are listed nationally as a
Vulnerable species under the federal Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act).

9.1 Significant Impact Criteria—Vulnerable species

Guidelines provided by DEWHA for Vulnerable species include the following
Significant Impact Criteria:

An action is likely to have a significant impact on a vulnerable species if there is a
real chance or possibility that it will:
o lead to a long-term decrease in the size of an important population of a
species,
reduce the area of occupancy of an important population;
fragment an existing important population into two or more populations;
adversely affect habitat critical to the survival of a species;
disrupt the breeding cycle of an important population;,
modify, destroy, remove, isolate or decrease the availability or quality of
habitat to the extent that the species is likely to decline;
e result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat,
e introduce disease that may cause the species to decline;
o interfere substantially with the recovery of a species.

Definitions

An ‘important population of a species’ is a population that is necessary for a species’
long-term survival and recovery. This may include populations identified as such in
recovery plans, and/or that are:

e key source populations either for breeding or dispersal;
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e populations that are necessary for maintaining genetic diversity; and/or
e populations that are near the limit of the species range.

9.2 Application of significant impact criteria to vulnerable species

Grey-headed Flying-fox

Grey-headed Flying-foxes Pteropus poliocephalus have been recorded on the
Parklands site foraging on the blossoms of Forest Red Gum, Pink Bloodwood, Broad-
leaved Paperbark and on Camphor Laurel fruit. They are also likely to use other food
trees at the site e.g. when figs are fruiting. Estimates of from 30-200 Grey-headed
Flying-foxes have been made in census samples of this species, central forested areas,
and many more flying-foxes overfly the site when moving to other feeding areas.

When operating at night, the noise from the wastewater and potable water treatment
plants may temporarily alienate the nearest resources (e.g. blossom, fruit) for Grey-
headed Flying-foxes. Given the behaviour of this species in urban and agricultural
landscapes it appears likely that some habituation to disturbance is likely to occur,
both in the short and longer term. Any disturbance effect is predicted to be localised,
temporary and non-fatal.

No roost sites or camps for Grey-headed Flying-foxes are known from the Parklands
site or nearby, and the nearest known communal roost is located ~ 6kms to the south
at Brunswick Heads Nature Reserve. There are abundant foraging resources
seasonally available for this species across the overall site and in its immediate
vicinity.

Rough-shelled Bush-nut

Three Rough-shelled Bush-nut trees and a seedling are located on the edge of the
upper 1.86ha irrigation area. Provided these plants are excluded from irrigation and
adequately buffered, no adverse effect is likely for this species from the proposal.

9.3 Importance of populations

It is not possible to accurately assess the “importance” of the local Grey-headed
Flying-fox population without detailed demographic data. It is possible that
significant elements of the local Grey-headed Flying-fox population may at times be
present in the vicinity of the site. The local Grey-headed Flying-fox population is not
described as important in any recovery plan.

All naturally occurring populations of Southern Macadamias are considered important
(Costello et al 2009). However the Rough-shelled Bush-nut trees at Parklands appear
to have been planted and the importance of this artificial population is undetermined,
as such planted trees are widespread in Byron Shire. Neither species occurrence
matches the listed criteria for important populations, below.

e key source populations either for breeding or dispersal;
e populations that are necessary for maintaining genetic diversity, and/or
e populations that are near the limit of the species range.
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9.4 Vulnerable species criteria and response

Table 7: Vulnerable species criteria and response

An action is likely to have a significant impact on a vulnerable species if there is a

real chance or possibility that it will:

Criteria

Response

lead to a long-term decrease in the size
of an important population of a species;

The proposal is unlikely to cause a long-
term decrease in the size of the local
populations of Grey-headed Flying-fox
or Rough-shelled Bush-nut

reduce the area of occupancy of an
important population;

The area of occupancy of an important
population of either species considered
will not be affected by the construction
or operation of the water management
infrastructure at Parklands

fragment an existing important
population into two or more
populations;

It is considered unlikely that the
proposal will cause any fragmentation
effect for local Grey-headed Flying-fox
or Rough-shelled Bush-nut populations

adversely affect habitat critical to the
survival of a species

Habitat effects are limited and
extremely localised and considered
insufficient to affect the survival of the
local Grey-headed Flying-fox or Rough-
shelled Bush-nut populations

disrupt the breeding cycle of an
important population;

The proposal is not likely to disrupt the

breeding cycle of the local Grey-headed
Flying-fox population or Rough-shelled
Bush-nut populations

modify, destroy, remove, isolate or
decrease the availability or quality of
habitat to the extent that the species is
likely to decline;

Some extremely localised foraging
habitat may be rendered temporarily
unavailable for foraging for the local
Grey-headed Flying-fox population.
This is considered insufficient to cause
the species to decline.

Habitat for Rough-shelled Bush-nut will
be rehabilitated and contribute to the
persistence of the species.

result in invasive species that are
harmful to a vulnerable species
becoming established in the vulnerable
species’ habitat;

The proposal will not result in invasive
species that are harmful to a vulnerable
species becoming established in the
vulnerable species’ habitat;

introduce disease that may cause the
species to decline

The proposal is not likely to introduce
diseases to the site

interfere substantially with the recovery
of a species

The proposal will not interfere with the
recovery of the local Grey-headed
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Flying-fox or Rough-shelled Bush-nut
populations.

10.0 Conclusion

A proposed water management system at Parklands provides for on-site supply and
treatment of potable water and wastewater, eliminating the need for transport of
wastewater and importation of potable water in and from the site. All known
elements of the water management infrastructure are located in cleared pastoral areas
of the site and no native vegetation removal is required.

It is assumed that reticulation systems (pipelines, pumps) required to separately
transport wastewater, treated effluent and raw water within the site, and the provision
of power and access for construction and operation can be provided without native
vegetation removal or other adverse ecological impacts.

Construction of a new 6ML dam, potable water and wastewater treatment plants will
involve excavation and fencing. The creation of new aquatic habitat (new dam,
wetlands) creates ideal breeding habitat and thus an opportunity for irruption of local
Cane Toad populations which will require control measures and management.

11.0 Recommendations

A specific ecologically focussed water system management plan (WSMP) should be
prepared, once design details are finalised, but before any construction commences.

The plan should address the following matters:

e Toad-specific fencing (high quality well embedded sediment fence) and dense
plantings fringing new aquatic habitat to prevent the irruption of cane toads;

e Development of a strategy to control or eliminate carp from the large dam and
replace with local native fish species;

e Development of a list of native species for plantings for around the wastewater
and potable water treatment plants;

e Identification of sensitive design features for buildings and other infrastructure
to minimise impacts on fauna (modified exterior lighting, screened glass
surfaces, no dogs or cats to be kept, fauna-safe fencing);

e  Woodlot plantings should contribute to local ecosystem function, therefore
planting species lists for the two woodlot effluent irrigation areas should be
prepared to include local native species, relevant to the existing native forest
communities;

e Woodlot plantings need to be managed to maximise the development of
biomass and fixation of nutrients, so a planting and weed control strategy
should be prepared before plantings are undertaken;
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e Noise levels from the treatment plants and pumps should be monitored and
recorded, to assist with monitoring and management of impacts on fauna;

e  Woodlot plantings should also be monitored annually: for plant growth
performance; and for fauna use, to identify contributions to biodiversity at the
site;

e The forest patch containing Green-leaved Rose Walnut southeast of the
proposed new 6ML dam must be barrier fenced before any construction takes

place;

e Rough-shelled Bush-nuts are to be protected by buffer plantings and excluded
from any irrigation of treated effluent.
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Appendix K: site photographs

Figure 1: Wastewater management locations—north
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Figure 3: Potable water treatment system schematic diagram
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Figure 5: Southern pasture irrigation area
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Figure 6: New 6ML dam site
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Figure 7: Gravity feed potable water tank site
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Figure 8: Existing 15.9ML dam
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Figure 9: Proposed wastewater treatment plant location
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Figure 10: Proposed potable water treatment site: existing shed
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Figure 11: Upper Northwest 1.86 ha woodlot irrigation area
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Figure 12: Northern 0.97ha Woodlot irrigation area
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Figure 13: Reticulation System—Conceptual layout
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Appendix L
Environmental Induction,
and
Ecological Audit

Parklands-Application Number 09 0028

Prepared for Billinudgel Property Trust

(Billinudgel Property Pty Ltd)

by Mark Fitzgerald

Ecological Consultant,

P.O. Box 237 Mullumbimby NSW
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North Byron Parklands Environmental Induction

1.0 Introduction to Site Values

The North Byron Parklands site (hereinafter Parklands) is a large rural holding in the far
north of Byron Shire. It shares boundaries with the Billinudgel Nature Reserve (BNR) to
the east and southeast and is located in an area formally recognised as a significant
wildlife corridor. Land to the north in southern Tweed Shire is dominated by sugar cane
and a rapidly developing coastal strip; land to the south includes extensive developed
residential areas. Parklands is therefore in a unique position to contribute significantly by
increasing the habitat available for wildlife in an important area.

Plantings have already begun which will re-connect fragmented native forest, improve
opportunities for fauna movements and contribute to the maintenance and improvement
of biodiversity values locally. Further plantings are planned, weed removal work has
already commenced and Parklands is committed to ongoing habitat rehabilitation of the
native ecosystems of the property, and the later conversion of key areas of grazed pasture
into forest linkages.

However the process of habitat rehabilitation and habitats of the site generally can be
adversely affected by inappropriate actions. It is vital that the people working on the site
in any capacity are aware of the special significance of the site, its vulnerability to
particular types of disturbance events, and the need for appropriate behaviour on the site.

The following code of conduct is designed to eliminate or prevent environmental damage
on the site. The code will be read prior to entering the site, and the induction will include
a code-site familiarising exercise, and will be signed by each worker-volunteer prior to
undertaking any works on the site. Event Management will maintain a list of inductees.

INDUCTION FOR PARKLANDS EVENT WORKERS AND VOLUNTEERS

No. | Direction Reasons

1 All personnel working and Create awareness of the environmental
volunteering on site to have read and | risks and how to avoid damage to the
signed a copy of this induction. site

2 No domestic dogs (or cats) to be taken | A small koala population on the site is
on the site; sole exception is guide vulnerable to predation and or
dogs disturbance by dogs

3 Ensure safe storage of fuels, Protect water quality and avoid
chemicals and waste in accordance pollution effects

with relevant Australian Standards.

4 All vehicular traffic to be on existing | Avoid damage to native vegetation,
formed roads, or in designated vehicle | plantings and drains
use areas, event laneways

5 Strict compliance with vehicle speed | Reduce the risk of killing local fauna,
limits on site for all vehicle users: especially koalas
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30km/h maximum, except if areas of
core koala habitat are located in the
event area where limit is 15km/h*.
This will be enforced by traffic
control staff.

* if core koala habitat overlaps roads in
the event site this will be clearly
signposted

6 No fires to be lit on the site unless in | High risk of peat fires and of bushfires
designated and approved supervised in native forest.
bonfire locations
7 No burning of rubbish High risk of peat fires and of bushfires
in native forest
8 No dumping of any rubbish except in | Minimise pollution in Parklands
skips provided for that purpose
9 Use only toilet facilities provided: no | Minimise pollution in Parklands
urinating or defecating in or near the
forest
11 | No chainsaw or axe based collection Large logs are a scarce and important
of firewood; resource at the site, key shelter sites for
fauna.
Removal of dead wood is a key
threatening process under the TSC Act.
12 | No interfering, harming or killing of | All native fauna on site are protected;
native fauna, including snakes biodiversity maintenance relies on
conserving all elements of the local
Report roadkills and fauna incursions | ecosystems
[PROVIDE CONTACT NUMBERS]
13 | Comply with directions provided by Reduce damage and maintain
eco-cops, bush regen. workers, biodiversity values
ecologist, Biolink or other parklands
personnel
14 | Persons breaching any element in this | Reduce damage and maintain
code of conduct will be cautioned and | biodiversity values
repeat offenders will be removed from
the site
15 | Report to management immediately Enable rapid responses to potentially
any breaches of environmental damaging events
standards or safeguards*
16 | Report to management any roadkill or | Record impacts on fauna and contribute

any issues with fauna, such as animals
in fence, at the site during all activities
relating to SITG09

to improved traffic management

** Provide list of contacts and phone numbers relevant to on-site management.
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ECOLOGICAL AUDIT

Design of an ecological audit of events largely relies on predictions concerning the nature
of likely and potential impacts. These may or may not include: littering, damage to
vegetation, unapproved or poorly managed fire, oil leaks in the car parking area, roadkill,
introduction of sediment or other pollutants to drains, trampling of vegetation, noise and
human activity altering fauna use of the site and illumination of forest canopy vegetation
during the event. Other unpredicted impacts may occur. Management actions to address
these and other ecological issues are described in Table 1 below.

Audit processes will involve a three phase approach. Inspection of the perimeter of all
forest blocks, road drain crossings and the southern car park perimeter will be made
before the staging of any event. Photopoints will be recorded by GPS and a written
record of locations and reference photographs will be taken of the margins of each forest
block, major drain crossing and the section of Billinudgel Nature Reserve adjoining the
southern car park. These actions will provide records of the pre-event condition of likely
impact areas.

This procedure will be repeated once during the staging of any event, in order to detect
operational phase conditions and impacts. Opportunistic observations by Eco Cops that
record impacts will be included in the audit reporting process. Following the event, a
third inspection will take place of the same areas, with photographs being taken from the
same photopoints and written descriptions and measurements made of any observed
environmental damage.

To assess roadkill, the duty to report roadkill will be included in an environmental
induction for all workers at the site (see above). In addition, all internal roads will be
traversed regularly during and immediately following the event to check for, identify and
record any animals killed by traffic movements.

A log of all environmental issues reported during the event (including bump-in and
bump-out) will be kept by Parklands management. This log and a short report detailing
the audit methods and results will be prepared within 30 days of the final bump-out day.

Please note: a detailed fauna monitoring program to detect impacts from the staging of
events is separate from the audit described above.

The ecological audit planned to follow events will report on the status of management
objectives listed in Table 1.
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Table 1

Management Action/measure

Performance criteria

Environmental induction for all
volunteers and workers prior to
entering the site

Environmental induction is delivered to all
personnel prior to entering the site

A register of the names of all inductees is
obtained and kept by the event managers.

Drain crossings and water quality
managed to avoid sediment, before
and during construction

Ecological audit records any construction or
event related declines in drain water quality or
sediment entering water

Photopoints before and after

Don’t slash fringing car park
vegetation: now protected by 30 m
buffer

Ecological audit indicates this buffer was not
slashed, and identifies any damage from event
related activities.

Photopoints before and after

Apply lighting principles
identified in (Fitzgerald 2007a)

e No illumination of forest
blocks or their edges, or trees:
if necessary implement a 5 m
buffer between eastern edge of
forest block A & restaurants;

e Direct all lighting downwards;
floodlights that point upwards
are potentially harmful to
fauna;

e Use low pressure sodium
vapour lights which do not
attract insects or bats.

e Any installations which rely on
artificial lighting should be
located in open areas away
from forest or trees and be
monitored for effects on fauna.

e Minimise or avoid lighting
throughout the entire night: i.e.
once performances cease,
lighting should be reduced or

Ecological audit indicates that lighting
principles were implemented in accordance
with (Fitzgerald 2007a), viz:

e No forest blocks are illuminated,;

e No floodlights that point upwards;

e Use low pressure sodium vapour
lights;

e Artificial lighting is located in open
areas away from forest or trees;

e Areas exposed to artificial lighting are
monitored for effects on fauna;

e No fireworks are used;

e Overhead lighting is shielded and
directed downwards to minimise light

spill.

Any deviations from the above lighting
principles are recorded and corrected during
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eliminated to allow a dark
period for fauna to use or
traverse the site.

e No use of fireworks.

e Use footlights instead of
overhead lights where
possible.

e Overhead lighting should be
shielded and directed
downwards to minimise light
spill.

the event. If not corrected, include report on
circumstances.

Traffic control & reduced vehicle
speeds restricted as prescribed in
traffic plan

Traffic report and ecological audit indicate
that vehicular movement on site was managed
according to guidelines and the traffic plan;
roadkill was reported and at a minor level.

Koala signage on roads

Koala signage is permanently installed on
internal NBSP roads.

A plan of locations for Koala signs is
provided below

Fence western side of block A

Ecological audit indicates that fencing on the
western side of polygon 14 was in place
during the event; Stinking Cryptocarya was
not damaged by event processes.

photopoints

Minimise times temporary fences are
in place

Ecological audit reports that fencing
installation was finalised in consultation with
ecologist, and disassembled as rapidly as
required.

Notes and photopoints

Fauna management crew on site
during the event

WIRES/Wildlife carers attended the entire
event, and reported on all fauna management
issues which arose during the event

Compensatory plantings for each
bonfire/carbon sequestration

Plantings will take place following issue of a
construction certificate; plantings will be
audited following the event.

Include koala feed trees in plantings

Plantings include koala food trees

Include fig trees in plantings

Plantings will take place following issue of a
construction certificate; plantings will be
audited following the event.
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Maintain fencing of forest blocks to
exclude cattle

Forest block fencing is in sufficiently good
order to exclude cattle from forest blocks.
Fence inspection, notes, photopoints

Deploy batboxes/nestboxes

Nest boxes are deployed
Notes, photopoints, nestbox monitoring data

Do ecological audit after the event

Ecological audit is undertaken following all
large events

Audit report is produced following the event

Compensatory plantings; according to
plan

Compensatory plantings are installed and are
alive. See comment below.

Connectivity plantings

Connectivity plantings are installed and are
alive.

Nestboxes

Nest boxes are deployed;
Notes, photopoints, nestbox monitoring data

Marginal plantings of dams to reduce
cane toad breeding

Marginal plantings are installed and
maintained
Notes, photopoints, monitoring data

Weed removal , timetabling and
priorities

Weed removal is under way and documented
in the ecological audit.
See planting report

Implement lighting principles

Ecological audit indicates that lighting
principles were effectively implemented.

Undertake Indian Mynah control
program

Indian Mynah control program as described in

the document has commenced, and is
recorded in the ecological audit.

Management responsibility to ensure
actions-measures implemented
according to requirements, to manage
non-compliance issues and to ensure
delegation of responsibilities is
managed.

Where breaches to induction management
rectifies issue
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Figure 1: Location of Koala Signage: yellow asterisks indicate locations of Koala signage
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Figure 2: Photopoint Locations
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Appendix M
DRAFT
Vegetation Management
and
Biodiversity Plan
North Byron Parklands
Parklands-Application Number 09 0028
prepared for
Billinudgel Property Trust
(Billinudgel Property Pty Ltd)
by

Mark Fitzgerald
Ecological Consultant

P.O. Box 237 Mullumbimby
NSW 2482
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GLOSSARY
Biodiversity: the variety of life forms
Biota: living organisms, plants, animals, fungi and invertebrates
Cadastre: property title details
Connectivity: ability of organisms to move through habitat
Full habitat: native vegetation
Managed parklands: dual purpose plantings
New Full habitat: native plantings to restore forest in existing pasture areas
“Parklands”: cultural event property at Yelgun

Stochastic: random, conjectural
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1.0 Introduction: Aim and objectives

A vegetation management and biodiversity plan (VMBP) is an essential part of
managing and restoring native vegetation at the Parklands site. The quantity and
condition of habitats on this ~250ha site contributes to the state of biodiversity in the
location. Responsible management of the site has the capacity to improve habitat
connectivity and to maintain or improve ecosystem processes. While maintenance
and expansion of native vegetation (‘full habitat”) on the site is a key element of the
VMBP, the provision of additional tree cover in the ‘managed parklands’ will also
improve the capacity of the site to support biodiversity. Delivery of feral animal and
weed control, of a nestbox program, and conduct of ongoing fauna monitoring and
surveys will also contribute to management and maintenance of biodiversity values.

It is recognised that the while the VMBP is essentially restricted to the Parklands
cadastre, ecological linkages and processes can extend widely beyond the property
boundaries. It is the intention of the plan to promote these linkages by maintaining

and improving habitats and connectivity at the Parklands site.

Therefore, the aim of the VMBP is to maintain and improve habitat values at the
Parklands site.

Objectives include:
e Maintain and improve conditions in existing native forest of the site;
e Restore native vegetation in identified new full habitat areas;
e Restore tree cover in managed parklands zones;
e Control and remove weeds from native forest and habitat areas.

e Deliver control programs for feral animals.

1.0.1 Limits of the plan

This draft VMBP will be augmented by inclusion of an up-to-date SEPP 44 Koala
habitat assessment and the delivery of an up-to-date Koala Plan of Management
(planned for late 2010—early 2011), since earlier surveys (Biolink 2007 & 2008:
Appendix H) demonstrated that ‘core koala habitat’ at the site fluctuated significantly
over that time period.

The draft VMBP will be further improved by the later inclusion of robust estimates of
species abundance for target fauna groups, following monthly monitoring proposed
for an annual period before any events take place on the site.

Finally, much remains unknown about population processes and ecosystems at the site
and the significance of external and internal factors and influences. Influence of
climate and stochastic events will produce unpredicted phenomena, so this plan and
prescribed management measures will be modified following: the monitoring of
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impacts from unforeseen events (e.g. drought, flooding, cyclones, fire, pathogens),
and: changes in statutes (e.g. listing of additional threatened species and threatening
processes, recovery and threat abatement plans).

1.0.2 Management principles

The various proposed uses of the Parklands property as a cultural events site are
unprecedented for the location and the combination of activity regimes demands
careful assessment and consideration in order to develop favourable management.

While ~60% of the site is currently dominated by grazed exotic pasture species, much
vertebrate species biodiversity of the site is closely associated with the existing forest
vegetation. Therefore, principles for the management of native forest are of key
importance in developing appropriate management for the site. Valuable principles
for management of forested and partly forested landscapes are described in a Rural
Industries and Research Development Corporation document, “Management
Principles and Strategies to Guide Biodiversity Conservation in Private Native
Forests” prepared by Prof. David Lindemayer (RIRDC 2009).

Basic principles for the management of native forest from this document include:

The overarching goal for conserving forest biodiversity is the maintenance of suitable
habitat. Five general principles can help meet this goal:

* the maintenance of connectivity

* the maintenance of landscape heterogeneity

* the maintenance of stand structural complexity

* the maintenance of aquatic ecosystem integrity

* the use of natural disturbance regimes to guide human disturbance regimes.
(RIRDC 2009)

Further important considerations from this document include the following:
“Each species responds differently to the same spatial scale of landscape change and
human disturbance. Hence no single measure adequately reflects change for all
biota”.

Further: species loss is driven by habitat loss.

“Therefore the overarching goal of conservation management must be to prevent
habitat loss.

In the Parklands context much needs to be done to restore stand complexity and/ or to

allow this to develop naturally (through forest stand maturation) and through
management (e.g. by installation of nestboxes to supplement a scarce shelter resource;
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and by staged exclusion of cattle to allow groundlayer habitats to recover and
midlayer habitat to develop). Floodplain ecosystems have been drastically altered by
drainage works, and an emphasis on restoration is an essential addition to the need for
maintenance identified in the above principles.

1.0.3 Backeround site history—a summary

Examination of an aerial photograph from 1947 (Figure 1) reveals that much of the
Parklands site was at this time devoid of forest cover. Hence much forest of the site
has developed since that time, although older forest and much older trees are also
present. More recent land uses have included cattle grazing (likely to pre-date the
1947 landscape), sugar cane and banana cultivation, apiary. Extensive man-made
drains are present in the lower parts of the site, and Yelgun Creek in the south of
Parklands has been severely modified by a previous owner.

Figure 1: Parklands in 1947

UNEED HEADS., RWI. L7/5/17, 1527 mm, 15000 RESTRICTED

1.0.4 Landuse Zones
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Current planning for Parklands includes the following land uses:

OPERATIONAL ZONES
e Event area includes resource centre/gatehouse
e (ar parking and access roads, pathways
e Conference centre
e Infrastructure areas = Onsite STP and effluent irrigation areas

Cultural Centre/Administration Uses

HABITAT ZONES

Aquatic and riparian habitats, drains
Full habitat

New Full habitat

Managed Parklands

Land to be dedicated to DECCW

Aboriginal cultural heritage sites are located outside any event-related activities, and
will be maintained as reserved land, subject only to weed removal and restoration of
native vegetation, where necessary.

Table 1: Land use areas and management

Landuse Activities / management

OPERATIONAL

ZONES

Event area, including Event areas are dedicated to episodic uses for staging of

resources centre & cultural and musical events; Construction of access

gatehouse infrastructures: roads, resource centre gatehouse, bus
parking area hardstand, drain crossings will precede any
event.

Between events: cattle grazing and/or grass mowing

Car Parking; access Between events: cattle grazing and/ or grass mowing;
roads , pathways during events, vehicle movements, traffic control,
parking

Pedestrian pathways will be mown where dry, clean
gravel placed in boggy sections, untreated hardwood for
drain crossings.

Infrastructure areas Construct and operate an onsite sewage and wastewater
treatment plant with associated dams and wetlands and
Onsite STP reticulation system
Conference centre Managed parkland plantings, and maintenance, weed
removal
Cultural Operation as a cultural / admin. area.
7
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Centre/administration
uses

HABITAT ZONES
Full habitat-existing Forest vegetation where weed removal and staged
exclusion from cattle through fencing are principal
management actions; deployment and monitoring of
nestboxes, fauna surveys and monitoring

Full habitat-new Designated pasture areas for native forest plantings to
restore habitats and connectivity. Plantings, assisted
regeneration, weed removal, monitoring.

Managed Parklands Plantings, assisted regeneration, occasional watering,
weed removal, mowing, slashing, monitoring; tree
guards may be used to assist in establishing plantings
Land to be dedicated to | Once ownership is transferred then management of
DECCW these areas will be the responsibility of DECCW.
Cooperative management of weeds and feral animals is
likely to be ongoing

2.0 Description of the Parklands site

The overall North Byron Parklands (NBP) site holding comprises ~ 256 ha (see
planning report for cadastral details) and is located to the north and south of Jones
Rd., Yelgun. The property is bounded on its western margin by the Tweed Valley
Way. Billinudgel Nature Reserve (BNR) adjoins to the south and south-east.

The southern portion of the site (south of Jones Rd.) is located in the Marshall’s Creek
floodplain, and the northern portion is in the Crabbe’s Creek floodplain. The central
portion of the overall site incorporates a low east-west oriented ridge upon which
Jones Rd. is located. This ridge rises to ~30m asl (AHD). However, the majority of
the property, including the parking, event and camping areas lies below the 10 m
contour.

Soils vary from dark organic loams to grey metasediment derived clays.

A man-made 1.8 ha dam is located in the northwest of the property, but is outside the
direct footprint of the proposal, as are other smaller dams. An established network of
constructed drains is present in all lowland or floodplain areas. These vary from <Im
to ~2m width and are up to 3m depth. Numerous drains are present in the proposed
festival event area, camping and parking areas. Yelgun Creek is present (in a highly
modified condition) in the south of the property.

2.1 Biodiversity values of Parklands

2.1.1 Site context

Approximately sixty percent of the Parklands property is cattle pasture. Native
vegetation of the site comprises mainly fragmented floodplain forests and hillslope
forests, which together contain much of the site’s biodiversity. Parklands adjoins
Billinudgel Nature Reserve and forested habitats are present on boundaries to the

1051



northwest. Further to the west the Pacific Highway and its associated underpasses
and fauna exclusion fencing influence the dynamics of habitat connectivity and
barriers to terrestrial fauna movement in the locality.

2.1.2 Vegetation

Vegetation of the Parklands site varies greatly, including: aquatic and fringing
vegetation of dams and drains, extensive grazed exotic pastures and coastal floodplain
forest communities. Hill slope eucalypt forests of the northwestern slopes and gully
rainforest are essentially outside the event footprint. The composition and condition
of grassland communities reflect the history of previous pastoral activities and
management, as well as more recent climatic influences and cattle stocking rates.

Forest communities vary considerably in their canopy species dominance, species
composition and groundlayer characteristics according to diverse environmental
influences. Native vegetation of the property has also been the subject of substantial
survey effort, with recent plot survey samples (Kooyman 2009: Appendix G)
providing quantified data on forest species composition and community structure
across 22 plot locations.

Forest communities share several characteristics: most are regenerating communities
<70 years old. In most stands, few or no old growth trees are present, large logs and
hollows are rare and very large trees are also rare or absent. Cattle are currently using
most of the forest patches within the event footprint and this has clearly affected the
stature and species composition of groundlayer plant communities, and the substrate,
including for example, pugging of soil, trampled and grazed native species affecting
regeneration and influx and concentration of nutrient from cattle camps.

Approximately three hundred plant species are recorded from the site, four of which
are listed as threatened in NSW and three are ROTAP species (Briggs and Leigh
1996). Fifty-one exotic or non-native species are included in the flora species list
(provided as Appendix C).

2.1.3 Threatened flora and endangered ecological communities

Four plant communities listed as endangered ecological communities under the NSW
Threatened Species Conservation Act 1995 are present at Parklands, namely:

e Swamp sclerophyll forest on coastal floodplains of the NSW north coast
bioregion;

e Sub-tropical floodplain forest of the NSW north coast bioregion;

e Lowland rainforest of the NSW north coast bioregion;

e Coastal Cypress Pine of the NSW north coast bioregion.

The latter two EECs are located well outside the event footprint. Distribution of
EECs and threatened flora of the Parklands property are depicted in Figure 2.

Only one threatened plant species has been located in the vicinity of the event
footprint:
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o asapling Stinking Laurel Cryptocarya foetida was located in forest block B
(13).

A second threatened plant Green-leaved Rose Walnut Endiandra muelleri ssp
bracteata is located within the application area adjacent to a proposed western dam
for the sewage and wastewater plant.

Durobby or Coolamon Syzygium moorei, Green-leaved Rose Walnut Endiandra
muelleri ssp bracteata, White Laceflower Archidendron hendersoni, and Davidson’s
Plum Davidsonia jerseyana are recorded from outside the application area in the
northwestern hill slope forests and nearby. Rare or Threatened Australian Plants
recorded include: Black Walnut Endiandra globosa, Smooth Scrub Turpentine
Rhodamnia maideniana and Veiny Laceflower Archidendron muellerianum.

Figure 2 below depicts the location of endangered ecological communities and
threatened plants.

Figure 2: EECs and threatened flora occurrences on the Parklands property

Scale: 1:10.19
N

|
o |
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SSF = swamp sclerophyll forest; LRF = lowland rainforest; SCFF =sub-tropical
coastal floodplain forest; CCPF = Coastal Cypress Pine Forest endangered ecological
communities. Location (1) = Stinking Cryptocarya Cryptocarya foetida; (2) = Green-
leaved Rose Walnut Endiandra muelleri ssp bracteata; and (4) = Durobby or
Coolamon Syzygium moorei, White Laceflower Archidendron hendersoni, Green-
leaved Rose Walnut and Davidson’s Plum Davidsonia jerseyana.

2.1.4 Vertebrate Fauna recorded on site

Substantial fauna survey effort from 2006 to present has resulted in records of 175
vertebrate fauna species from the Parklands site, of which eleven are listed as
threatened under the NSW Threatened Species Conservation Act 1995. Six exotic
species are included. A recent fauna species list is provided in Appendix B. See
Fitzgerald 2009 (Appendix E(i1)), Fauna Survey Report for more detail on fauna
surveys of the site.

Survey effort has been largely focussed on areas north of Jones Road. Areas south of
Jones Road which are dominated by grazed pasture, have received less survey effort
so far. Systematic surveys in August 2007 and February 2009 provide representative
seasonal samples of faunal assemblages at the site (Appendices E(i) and E(i1)).
However additional surveys, particularly standardised 20min/2 hectare bird surveys
and flying—fox counts have provided additional information and species records for
the site.

In table 2 the category “other” includes results from the following survey effort:
e Koala scat searches May-June 2007,
e Targetted rapid assessment surveys for threatened fauna February 2007;
e Targetted call playback surveys for forest owls June 2007,and:
e Bird and Flying-fox surveys July-September 2008.

Further survey effort is planned for the site and more vertebrate species are predicted
to be added to the current total. More importantly, information on the patterns of
occurrence and abundance of species will assist in the development of location-
specific management strategies to improve habitat quality and overall biodiversity
values of the site.

11
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Table 2: Fauna species distributions according to habitats: ’other’ refers to reptile

species recorded from a house.

Species CSSF & NWHSF | Pasture | Drains/dams | Overhead
SCFF /other

Frogs 6 6 7 7 0

(n=14)

Birds 70 59 29 21 11

(n=121)

Mammals 22 10 2 0 0

(n=26)

Reptiles 7 2 2 3 3

(n=14)

Total 105 77 40 31 11

(n=175)

% of total 60.0 44.0 22.9 17.7 8.0

Threatened 7 4 1 1 0

Species

(n=11)

% of total 63.6 57.1 9.0 9.0

CSF = Central Swamp Sclerophyll Forest; SCFF = Sub-tropical Coastal Floodplain
Forest; NWHSF = North-western Hillslope forests

2.1.5 Threatened fauna recorded on the Parklands site

Threatened fauna recorded from the site include the following species, all listed as
Vulnerable on schedules of the NSW Threatened Species Conservation Act 1995

(TSC Act):

Koala

Little Bent-wing Bat
Large bent-wing Bat
Northern Long-eared Bat

Blossom Bat

Grey headed Flying-fox
Comb-crested Jacana

Masked Owl
Grass Owl

Rose-crowned Fruit-dove
White-eared Monarch

Phascolarctos cinereus
Miniopterus australis
Miniopterus orianae oceanensis

Nyctophilus bifax

Syconycteris australis
Pteropus poliocephalus
Irediparra gallinacea
Tyto novaehollandiae

Tyto capensis
Ptilinopus regina
Carterornis leucotis

With the exception of Comb-crested Jacanas recorded at the large dam, and the Grass
Owl recorded over pasture, all other threatened fauna species records are from
forested habitats. Grey-headed Flying-fox is also listed as vulnerable under the
federal EPBC Act 1999.

12
1055



Figure 3 below depicts the location of most threatened fauna records from 2007-2010.

Grey-headed Flying-fox occurs widely in forested habitats of the site and multiple
scattered records for this species are not depicted.

Figure 3: Threatened fauna record locations 2007-2010

+Google

Eye alt 6452 1t

3.0 Vegetation mapping

Figure 4 shows forest vegetation mapping for the site. Table 3 below lists vegetation
classifications for each of the numbered polygons.

Clear boundaries between communities are rarely apparent, with interdigitation or
gradation of adjoining communities commonly occurring. Therefore boundaries
depicted between associations should be regarded as approximate.

Classification of forest vegetation in mapped polygons is provided in Table 4 below.
The vegetation classification used is that of Walker and Hopkins (1990). Exotic
pasture is excluded. In general pasture is a closed sod grassland dominated by South
African Pigeon Grass Setaria sphacelata, with numerous other pasture species
varying in dominance in accordance with local influences (waterlogging, grazing,
cattle trampling) as listed below. Pasture condition also varies annually and in
response to rainfall.

13
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Common pasture species include the following species (exotic*): Kikuyu Pennisetum
clandestinum*, Broad-leaved Carpet Grass Axonopus compressus™*, Whiskey Grass
Andropogon virginicus*, Broad-leaved Paspalum Paspalum mandiocanum™, Giant
Paspalum Paspalum urvillei*, Paddy's Lucerne Sida rhombifolia®, Blady-grass
Imperata cylindrica, Bracken Pteridium esculentum, Sedges Cyperus spp, Blue Couch
Cynodon dactylon* a Sedge Cyperus polystachyos®, Paspalum Paspalum dilatatum
Tall Verbena Verbena bonariensis* and Siratro Macroptilium atropurpureum?*.

Figure 4: Forest vegetation Mapping (2008)

Table 3: Key to mapped polygons in Figure 3
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Mapped

Vegetation Classification

polygon (Walker and Hopkins 1990)

1 Lophostemon confertus- Eucalyptus pilularis-Eucalyptus carnea very
tall mid-dense to closed forest

2 Eucalyptus siderophloia-E. pilularis-E. carnea-Corymbia intermedia
very tall mid-dense forest.

3 Eucalyptus siderophloia-E. pilularis very tall mid-dense to closed
forest

4 Melaleuca quinquenervia tall closed forest

5 Melaleuca quinquenervia-Cinnamomum camphora tall closed forest

6 Mixed exotic species closed grassland with scattered trees and clumps
of trees.

7 Melaleuca quinquenervia low closed shrubland.

8 Melaleuca quinquenervia low closed forest: post peat fire

9 Eucalyptus tereticornis very tall mid-dense to closed forest

10 Eucalyptus siderophloia-E. pilularis-E. tereticornis-Corymbia
intermedia very tall closed forest

11 Melaleuca quinquenervia low closed forest: post peat fire

12 Melaleuca quinquenervia tall closed forest

13 Melaleuca quinquenervia tall closed forest

14 Melaleuca quinquenervia tall closed forest

15 Melaleuca quinquenervia-Cinnamomum camphora-Casuarina glauca
tall closed forest

16 Lophostemon suaveolens tall closed forest

17 Casuarina glauca tall closed forest

18 Mixed exotic species closed grassland with scattered trees and clumps
of trees.

19 Mixed exotic species closed grassland with scattered trees and clumps
of trees.

20 Eucalyptus pilularis- Lophostemon suaveolens -Corymbia intermedia
tall to very tall closed forest

21 Eucalyptus tereticornis very tall mid-dense to closed forest

22 Eucalyptus pilularis-Lophostemon confertus-Lophostemon suaveolens
tall mid-dense to closed forest

23 Eucalyptus robusta-Melaleuca quinquenervia-Cinnamomum
camphora

24 Mixed exotic species closed grassland with scattered trees and clumps
of trees.

25 Lophostemon confertus- Cinnamomum camphora very tall closed
forest

26 Eucalyptus pilularis very tall mid-dense to closed forest

27 Glochidion sumatranum-Cinnamomum camphora mid-dense to closed
tall forest

28 Lophostemon confertus- Cinnamomum camphora tall mid-dense to
closed forest (fragmented)

29 Lophostemon confertus- Cinnamomum camphora tall mid-dense to

closed forest (fragmented)

15
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Mapped | Vegetation Classification

polygon (Walker and Hopkins 1990)

30 Mixed exotic species closed grassland with scattered trees and clumps
of trees.

31 Lophostemon confertus-Eucalyptus propinqua-E. microcorys very tall
closed forest

32 Eucalyptus carnea-Lophostemon confertus very tall closed forest

33 Eucalyptus grandis-Cinnamomum camphora very tall closed forest

34 Eucalyptus pilularis-Corymbia intermedia-E. siderophloia-E. carnea
tall to very tall mid-dense to sparse open forest

35 Lophostemon confertus-Eucalyptus propinqua-Syncarpia glomulifera
tall closed forest

36 Lophostemon confertus-Eucalyptus carnea E. siderophloia-E.
propinqua tall closed forest

37 Lophostemon confertus-Eucalyptus pilularis-Araucaria cunninghamii
very tall closed forest

38 Eucalyptus tereticornis-E. propinqua-E. siderophloia-Lophostemon
confertus mid-high open forest and woodland

39 Lophostemon confertus-Eucalyptus grandis tall closed forest

40 Acacia disparrima-Cinnamomum camphora mid-high woodland and
open forest

41 Lophostemon suaveolens-Corymbia intermedia-Eucalyptus
siderophloia-Guioa semiglauca Mischocarpus pyriformis-Acacia
disparrima mid-high closed forest

42 Eucalyptus propinqua-Araucaria cunninghamii very tall closed forest

43 Acacia disparrima low-mid-high closed forest

44 Eucalyptus grandis-Araucaria cunninghamii-E. propinqua very tall
closed forest

45 Araucaria cunninghamii-Lophostemon confertus-Cinnamomum
camphora tall closed forest

46 Eucalyptus grandis-Lophostemon confertus-Cinnamomum camphora
tall closed forest

47 Cinnamomum camphora-Corymbia intermedia mid-high closed forest

48,49, 50 | Exotic pasture with scattered trees

51 Eucalyptus pilularis-E.carnea-C intermedia mid-high —tall open-
closed forest and woodland

52 Melaleuca quinquenervia-Cinnamomum camphora-Casuarina glauca
low closed forest

53 Acacia disparrima-Lophostemon confertus-Callitris columellaris low
open-closed forest

54 Corymbia intermedia- Acacia disparrima-Glochidion sumatranum-

Callistemon salignus low open-closed forest

4.0 Ecological condition of central forest blocks
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Central forest blocks closest to proposed event activities are significant components
of habitats on the site and warrant priority consideration for management. Table 4
provides summaries of the ecological characteristics of central forest blocks

Table 4: Summary of vegetation and ecological characteristics of central forest blocks

Block/
Polygon #

Vegetation and Ecological characteristics Summary

A/14

Swamp sclerophyll forest on coastal floodplain EEC, with
developing lowland rainforest elements.

Closed forest of Broad-leaved Paperbark, Swamp Turpentine,
Camphor Laurel, Willow Bottlebrush, Hard Quandong and Pink
Doughwood over a tall rainforest second stratum with Bangalow
Palms, Lilly-pillies, and Figs. Complex and speciose midlayer, with
open sparse groundlayer.

Threatened Stinking Cryptocarya located in this block.

Some small hollows, lower weed intensity; cattle present

B/13

Swamp sclerophyll forest on coastal floodplain EEC

Closed Broad-leaved Paperbark/Camphor Laurel forest, with
occasional Small-leaved Fig, Swamp Mahogany, Blackwood, Pink
Doughwood over sparse to open groundlayer affected by cattle
grazing and trampling.

Few small hollows present

Cn2

Swamp sclerophyll forest on coastal floodplain EEC

Closed Broad-leaved Paperbark/Camphor Laurel forest, with Swamp
Oak, Swamp Turpentine, Blackwood and Brush Ironbark Wattle
over sparse to open groundlayer affected by cattle grazing and
trampling.

Numerous mature epiphytes in patches, few small hollows in dead
Swamp Oak spouts. Many collapsed Broad-leaved Paperbarks.

D/11

Swamp sclerophyll forest on coastal floodplain EEC

Peat fire area with dense low regenerating Broad-leaved Paperbark
and Swamp Turpentine with occasional Swamp Oak beneath a layer
of dead standing stags. Tangled piles of fallen logs, open water
where tree bases have been undermined by fire.

Ferny understorey, low weed occurrence, cattle largely excluded by
log tangles.

G/23

Swamp sclerophyll forest on coastal floodplain EEC

Swamp Turpentine with Small-leaved and Moreton Bay Figs,
Swamp Mahogany and Umbrella Cheese trees over Lantana
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dominated shrublayer. Recently fenced but previous cattle grazing
and trampling. Large hardwood logs.
H/20 Subtropical coastal floodplain forest EEC

Swamp Turpentine, Blackbutt, Broad-leaved Paperbark, Northern
Grey Ironbark, and Pink Bloodwood over complex shrubby
midlayer. Canopy species composition varies with elevation.

Lantana, Bitou Bush, cattle. Active Brush Turkey mound.
1/10/18 Subtropical coastal floodplain forest EEC on lower margins;
Blackbutt and Ironbark dry sclerophyll forest above.

Swamp Turpentine, Umbrella Cheese Tree, Swamp Oak, Swamp
Mahogany, Pink Bloodwood and Brown Kurrajong over weedy
pasture and shrubs. Effects of recent fire apparent in lower southern
portion. Cattle access previously through collapsed fence; now
repaired.

J21 Subtropical coastal floodplain forest EEC

Fenced isolate with Forest Red Gum, Camphor Laurel, Swamp
Turpentine, Broad-leaved paperbark and Willow Bottlebrush over
variable shrubby understorey dominated by Cockspur. Extensive
Lantana, dense tall clump of Ginger Lily; recent fire, rubbish
dumping. Active Brush Turkey mound.

K/22 Part Subtropical coastal floodplain forest EEC

Brush Box, Camphor Laurel, Figs, Forest Red Gum, Blackbutt over
complex rainforest shrub midlayer. Slightly elevated and drier ridge,
open understorey with Xanthorrhea and Lepidozamia at northern
end.

4.1 Management of vegetation

While pasture of the Parklands property is an integral part of biodiversity processes at
the site for some fauna, forested habitats of the site support the greater portion of
vertebrate species and provide important resources. Pasture areas planned for event
use will continue to be grazed by cattle and / or occasionally slashed. Pre-European
vegetation of the site was almost certainly forest and future management will focus on
increasing the amount of native forest and tree cover present, and on reducing the
occurrence and extent of weeds.

Objectives for vegetation management include: maintain and improve conditions in
existing native forest of the site; restore native vegetation in identified new full
habitat areas; restore tree cover in managed parklands zones; control and remove
weeds from native forest and habitat areas.

Tables 5 & 6 summarises vegetation management actions proposed for Parklands
property across the various landuse zones.

18
1061



Table 5: Vegetation management in operational zones

Operational zones

Vegetation Management

Event area includes
resource

Pasture areas will continue to be grazed by cattle and /or
slashed prior to peak event days.

centre/gatehouse
Remnant forest vegetation within the event area will be
barrier fenced to exclude people and vehicles.
Car parking and Not required on roads, pedestrian pathways may be
access roads, slashed.
pathways

Conference centre

Managed parkland plantings *include screen of native
riparian vegetation along southern bank of large dam.
Aesthetic plantings around the conference centre building
and accommodation units. May include non-native species
with minimal weed potential.

Infrastructure areas =
Onsite STP and
effluent irrigation
areas

Rehabilitation of any vegetation disturbed during
construction of STP, and reticulated pipelines.

Dense marginal plantings of aquatic vegetation around all
new dams and wetlands, and/or fencing to exclude cane
toads.

Cultural
Centre/Administration
Uses

Aesthetic and culturally relevant plantings may include
non-native species with minimal weed potential.

*Species lists for managed parkland plantings will be generated for specific areas as
required. Local species from Brunswick Valley provenance will dominate plantings.
Ultimately seed collection and propagation of plants from local vegetation will also
take place. Some non-native plantings may occur in selected areas of the managed
parklands zones, providing these have minimal potential to become environmental

weeds/

Table 6: Vegetation management in habitat zones
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Habitat zones

Vegetation Management

Aquatic and riparian
habitats, drains

Existing vegetation of drains will be maintained

Full habitat
(existing)

Existing forest will
be managed
variably.

Central forest blocks

Central forest blocks within and around the event area will
be fenced with fauna-friendly fencing (no barbed wire) and
cattle will be gradually excluded from these areas to enable
recovery of groundlayer and understorey vegetation.

Mature Camphor Laurels and any other woody weeds will
be treated in situ with glyphosate. Standard bush
regeneration techniques will be used to remove other classes
of weeds.

Threatened plants in the central forest blocks will be
monitored 6 monthly and any developing weeds will be
controlled at the time of monitoring. Seed collection from
threatened plants will enable the establishment of insurance
populations elsewhere on the property. This work requires a
S 132C licence under the National Parks and Wildlife Act
1974.

Full habitat
(existing)

Northwestern hillslope forests

Northwestern hillslope forests will receive similar weed
treatment aimed at controlling woody weeds where these
occur.

Threatened plants in these forests will be monitored 6
monthly and any developing weeds will be controlled at the
time of monitoring. Seed collection from threatened plants
will enable the establishment of insurance populations
elsewhere on the property. This work requires a S 132C
licence under the National Parks and Wildlife Act 1974.

Full habitat
(existing)

South of Jones Road

Remnant forest dissected by power line easements South of
Jones Road is being augmented by extensive plantings to
restore connectivity in this area.

No threatened plants are currently known from this area.

Existing plantings

Existing plantings north and south of Jones Road will
continue to be managed by controlling weeds through
herbicide application and by slashing where plantings have
been arranged in rows.

New Full habitat

Areas identified for full habitat plantings (11.1 ha) are
designed to ‘fill in’ gaps where irregular forest edge
configuration exposes forest interior to edge effects.
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New full habitat plantings also widen the area of vegetation
along the Jones Road ridge to improve connectivity for
forest fauna in this area. A list of locations for full habitat
plantings and a schedule of works and species lists will be
developed

Managed Parklands

Managed parklands are areas with a dual function, namely:
to restore tree cover and connectivity for forest fauna, and
to permit event related activities to take place in an
enhanced environment more protected from sun and wind.

In area where vehicular use is required, managed parkland
plantings may be widely spaced rows of clusters. Where
visual and/or auditory screening is required, plantings will
occur at greater density.

Pasture areas in managed parklands may be grazed by cattle
once well established or slashed by tractor to minimise
competition with pasture species. Native species will
dominate managed parklands plantings, but non-native
species may be used in selected areas of the managed
parklands zones, providing these have minimal potential to
become environmental weeds.

A list of locations for managed parklands plantings and a
schedule of works and species lists will be developed

Land to be dedicated
to DECCW

Some lands to be dedicated to DECCW are being
rehabilitated by plantings and removal of Camphor Laurel
(e.g. south of Jones Road).

Following allocation of lands to DECCW estate,
responsibility for management also passes to DECCW.
Parklands management will continue co-operative liaisons
with DECCW in relation to weed and fence management
and feral pest control on shared boundaries.

5.0 Management of impacts on biodiversity

5.1 Construction elements

Activities associated with the establishment of the cultural events site at Parklands

include the following:

e Construction of ‘at grade’ or underpass crossing of Jones Road

e Construction of Spine road and access infrastructure, gatehouse, bus hardstand

arca

e Construction of a Resource Centre
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e Construction of a Conference centre and Cultural Admin centre

e Construction of a Sewage Treatment Plant

Construction impacts and mitigation measures are listed in summary in Table 5.

Table 7: Construction activity impacts, management and mitigation

Construction activity

Impacts

Management / mitigation

Construction of ‘at
grade’ or underpass
crossing of Jones
Road

Tree removal, disturbance
from machinery and
people, sediment
movement, noise;
disruption to connectivity

Compulsory environmental
induction prior to any
construction activity for all
personnel. Supervision of
tree removal, retain all
biomass on site;
compensatory plantings.

Monitor fauna use of
underpass if built.

Construction of Spine
road and access
infrastructure,
gatehouse, bus
hardstand area

Disturbance from
machinery and people,
sediment movement, noise

Diurnal hours only, install
culverts beneath Spine road
if at grade crossing of Jones
Road used.

Apply ecological principles
for gatehouse construction:
screened windows, minimal
outdoor lighting, native
plantings only.

Construction of
Resource Centre

Disturbance from
machinery and people,
sediment movement, noise

Apply ecological principles
for construction of any
buildings: screened
windows, minimal outdoor
lighting, native plantings
only.

Construction of
Conference centre and
Cultural Admin centre

Disturbance from
machinery and people,
sediment movement, noise

Apply ecological principles
for construction of any
buildings: screened
windows, minimal outdoor
lighting, native plantings
only.

Construction of STP,
associated dams,
pipelines, wetlands

Disturbance from
machinery and people,
sediment movement, noise

Ensure pipeline routes do not
impact on native vegetation.
Buffer plantings wherever
possible, minimise fencing;
design for cane toad
exclusion

5.2 Impacts of operation
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Operation of the cultural events site includes the installation and dismantling of

temporary infrastructure (bump-in & bump-out) and conduct of the peak activities of
the event days. Impacts of ancillary operational activities and mitigation measures are

listed in Table 6.

Table 8: Impacts of operation of the cultural events site and management

Operation activity

Impacts

Management / mitigation

b

Operation of ‘at grade
or underpass crossing
of Jones Road

Movement of vehicular
and pedestrian traffic,
lighting, noise

Minimise and direct lighting
away from forested habitats.

Use low pressure sodium
vapour lights which are less
attractive to insects where
possible.

Monitor fauna use of
underpass, if built.

Operation of Spine
road and access
infrastructure,
gatehouse, bus
hardstand area

Disturbance from vehicles
and people, noise, risk of

roadkill; disruptions to
connectivity

Minimise event days; Limit
vehicle speeds to 30km/h;
signage for koalas at selected
locations, audit roadkill;
identify hot spots for fauna
movement and reduce traffic
speed if and where
necessary.

Operation of Resource
Centre

Disturbance from vehicle
movements and activity of
people, noise, illumination

Minimise and direct lighting
away from forested habitats.

Use low pressure sodium
vapour lights which are less
attractive to insects where
possible.

Monitor roadkill in this area

Operation of
Conference centre and

Disturbance from vehicle

movements, roadkill;

Ensure screened windows,
minimal outdoor lighting,

pumping wastewater,
irrigation of treated
effluent, operation of
wetlands

noise; novel aquatic

habitats can support cane

toad breeding

Cultural Admin centre | disturbance from presence | native plantings only; screen
of people, noise, external | planting of the southern
lighting, window strike margins of the large dam.

Operation of STP and | Disturbance from Rehabilitate any pipeline

wastewater plant, machinery and people, routes with plantings of

native species where
possible.

All new dams and wetlands
to be made unavailable for
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cane toads, either by
installation of fencing or by
dense plantings of waterbody
margins or both.

Table 9: Impacts of the conduct of musical events

Event activity

Impact

Management / mitigation

create noise and
disturbance to connectivity
for fauna

Camping Presence of people and 30% of Parklands pasture
cars will alienate this area | remains outside the event
so that grassland fauna area. Short duration of
must forage and move disturbance.
elsewhere.

Parking Presence of people and 30% of Parklands pasture
cars will alienate this area | remains outside the event
so that grassland fauna area.
must forage and move Short duration of
elsewhere. disturbance.

Vehicular traffic High levels of traffic will | Restricted to a maximum

of 20 event days per year;
speed limits, monitor
roadkill;

Pedestrian traffic

Presence of people will
disturb shy fauna; people
may encounter and handle
fauna (e.g Echidna,
python)

Fauna rescue crew;
security; green cops.

Sixty % of the Parklands
property remains outside
the event area

Musical performances

Noise, lighting
disturbance of nocturnal
fauna in habitats close to
stages.

Restricted to a maximum
of 20 event days per year.
Noise will be directed
away from most forested
habitat; acoustic and
fauna monitoring will
identify adverse effects
on fauna.

If consistent adverse
effects identified, then
noise barriers, visual
screening or other
mitigatory measures may
need to be deployed.

Wastewater management

Initially pumpout to
tankers and off site
treatment

Truck movements

Risk of roadkill

Speed limits; signage
environmental induction
for all drivers and
operators

Security Fencing

Interruption of movement

Minimise amount of
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patterns for larger fencing and the time it is

terrestrial fauna joined together,
dismantle at earliest
opportunity.
Special event lighting Attraction and death of Use lighting principles
flying invertebrates where possible, monitor
compliance.
Ecological audit
Bonfires Risk of starting a wildfire | Fire wardens will control

and attend any bonfire, a
tanker truck will be
present during the event

No large logs to be
collected from the
Parklands site, or used
for firewood

6.0 Fauna monitoring

Regular monitoring of target fauna groups as described in Appendix F will assist in
identifying behavioural and abundance changes. Management responses to detected
changes will attempt to mitigate adverse effects.

7.0 Ecological Induction and Ecological audit

An ecological induction notifies all staff and volunteers entering the Parklands site of
a number of measures to be taken to minimise adverse effects on habitats and
biodiversity. An ecological audit proposed for events will identify breaches of
environmental standards. See Appendix L

8.0 Environmental Health and Safety Manual

An Environmental Health and Safety Management Manual has been developed for the
site which identifies environmental risks and provides management responses.

9.0 Timing of management actions for events

An environmental induction is mandatory for all workers and volunteers, engaged in
any aspect of the proposal and must be completed before any actions take place on the
Parklands site. Following the issue of a construction certificate, work will begin on
constructing the infrastructure needed for events. Construction of the underpass or at
grade crossing and internal roads will commence at this stage. The gatehouse will
also be constructed. Precise timing for these actions is not currently available and
will be affected by weather conditions and other logistic variables.
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Cattle will be removed from the property before the bump-in phase begins and remain
off site for 3 months. The following table lists event-related management actions and
indicates approximate time frames in which these actions are to be implemented.

Table 10: Summary timing of management actions

Management action Before | During | After
event | event | event

Environmental Induction

Temporary removal of all cattle

Manage drain crossings

Conserve buffer to BNR/no slashing

No illumination of forest

Traffic control: reduce vehicle speeds

Koala signage

Fence western side block ‘A’

Minimise time temporary event fences are in place
Fauna Management crew on site

Fauna Monitoring

Include Koala feed trees, forest oaks and figs in
plantings

Tree plantings compensating for CO,/bonfires
Fence sensitive vegetation areas

Maintain stock fencing around forest blocks
Fauna survey

Koala survey

Ecological audit
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10.0 Best practice guidelines for habitat restoration workers

This Planting summary and Guidelines for habitat restoration workers was prepared
by Bush Regenerator Dave Rawlins.

To ensure that appropriate techniques are undertaken by restoration workers, plans
and agreements have been developed. Excerpts of these follow.

As part of the works agreement between Billinudgel Property Trust and the local
indigenous rehabilitation team, Madhima Gulgan, all bush regeneration workers
comply with the following —

Before any works commence the team supervisor will undertake a risk
assessment and ensure OH& S requirements are met;

Team has appropriate public liability and workers compensation/accident cover
insurance;
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Team Supervisor will fill out a daily record sheet including chemical user chart as
provided

Team members have a current Chemical Application Users Certificate;

Team will supply their own tools and safety equipment;

Team will report any issues or concerns with the project to NBSP personnel.
Team members all have attained a certificate in Conservation and Land
Management (CLM) TAFE course.

A Plan for on ground restoration works has been developed for workers to implement.
Some relevant information from this plan follows.

The purpose of this project is to restore degraded farmland into local native forest.
Species planted will vary according to elevation: Swamp Sclerophyll Forest on
coastal floodplain, sub-tropical coastal floodplain and lowland rainforest communities
will be planted, thus restoring these diverse Endangered Ecological Communities in
the locality. Revegetating this site will join two disjunct areas of Billinudgel Nature
Reserve which is part of the NPWS regional corridor. By linking the two areas of
nature reserve we aim to enhance fauna movement, including for threatened species.
By permanently removing cattle and through revegetation we also aim to improve the
water quality particularly run off, which drains directly into Billinudgel Wetland and
estuary, in the Nature Reserve

Activities to undertake. To rehabilitation of 9.4 Ha of grazing land, by planting
7,000 plants and undertake bush regeneration to remove weeds and facilitate natural
regeneration in areas of regrowth vegetation. Ten (10) nest boxes will be installed and
monitored for use by fauna. To hold 2 community participation days for plantings and
ecological workshops. To conduct monitoring by means of photo points and transects.
After cattle have been excluded, the 700 metres of barbed wire boundary fence along
the nature reserve will be removed after further consultation with DECC. The
Madhima Gulgan indigenous CDEP team will be involved in the project which will
assist in knowledge sharing and increase our understanding of cultural issues.

Justification of approach. The project site has been identified and prioritised for
revegetation as it comprises grazed pasture which is generally poor quality habitat for
fauna in the NPWS regional corridor. Enhancing this corridor between the coast and
hinterland forests will improve the potential for movement of species, assist in the
maintenance of diversity and the long term viability of plant and animal populations
on the coast. This is particularly important for the threatened species of fauna (listed
under the TSC Act) recorded in the immediate local area. Species selected for
planting will contain a high proportion of important food trees for threatened species
including frugivorous birds and koalas.

Removing stock and planting trees will preserve soil, increase filtration and minimise
the risk of exposing acid sulphate soils all which mitigate threats to the 2 flood prone
Endangered Ecological Communities (swamp sclerophyll and subtropical coastal
floodplain forest) in the nature reserve. Tree planting and bush regeneration will
improve habitat and allow for natural recruitment of native plant species. Nest boxes
will likely provide habitat for hollow dependent fauna as the site has very few
naturally occurring hollows. Barb wire fencing has been identified as a threat to fauna
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in the Nature Reserve plan of management. Once cattle have been removed from the
site the fence is no longer needed.

This project meets objectives/targets for biodiversity, water quality and community
engagement objectives from the Byron Biodiversity Conservation Strategy and
Northern Rivers Catchment Action Plan. The project also strengthens aims and
mitigates threats outlined in the NPWS key habitats and corridor projects, Billinudgel
Nature Reserve Plan of Management, NSW Govt groundwater policy as well as Dept
of Environment & Conservation recovery plans for threatened species found in the
local area.

Specific examples include removing stresses from Endangered Ecological
Communities, enhancing areas of HCV (High Conservation Value), limiting the
spread and abundance of environmental weeds, improvement and maintenance of
riparian zones and wetlands actively manage Acid Sulphate Soil risk areas and
integrate projects to achieve holistic coastal flood plain management.

There are significant cultural sites such as a bora ring and shell middens in the Nature
Reserve. It is believed our revegetation efforts outside the reserve will have no
foreseen impact on these areas. There are no known specific cultural heritage sites in
the project area. However, discussions and planning for this project has included the
Tweed Byron Lands Council and Madhima Gulgan CDEP team. Their support and
involvement in the project should limit the possibility of causing any adverse impacts
on cultural heritage sites.

Maintaining the Project. We are very committed to the ecological restoration of our
property and will continue to fund maintenance to ensure revegetation success is
assured. As we implement our property plan we envisage expanding these current
works to maximise biodiversity outcomes, by enlarging the area of forested habitats
present on the site.

Effects on surrounding areas. Plantings and weed removal are designed to have a
positive effect on the surrounding environment and biodiversity. The adjoining Nature
Reserve will benefit particularly with improved water quality of run off entering the
reserve (by eliminating cattle from this area), reduction of weed invasion and
increased habitats and habitat connectivity for fauna.

Monitoring and Evaluation (M&E).

The success of revegetation will be measured by monitoring including sampling to
determine the survival of trees planted. Species planted will be recorded. Nest boxes
will be monitored to establish occupancy by animals and remove any feral fauna (e.g.
Honey Bees Apis mellifera).

Five Photo points will be established before works commence and at the end of the
project. Photo points will cover both planting sites and regeneration areas

Four 20 m transects will be established. All flora species will be recorded at a 2 metre
width along the transect. An area 1m diameter will be surveyed at the Om, 10m and
20m points to assess species composition and abundance at the ground layer,
midstorey (2m) and canopy. Percentage cover (exotic and native) will be also
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assessed at these three heights. Monitoring will be conducted prior to works, 6 months
after works commence and each year following (if resources are available).

Proposed Works.

Tree Planting.

Over 50 species associated with swamp sclerophyll forest, subtropical flood plain
forest and low land rainforest species including pioneers, secondary, mature phase
and understorey species of the latter community will be planted. Some of these
species are:

Melaleuca quinquenervia Broad leaf paper bark, Eucalyptus robusta swamp
mahogany, Melicope elleryana Pink Euodia, Glochidion sumatranum Umbrella
Cheese tree, Casuarina glauca swamp oak, Lophostemon suaveolens Swamp box,
Acmena smithii, Lilly Pilly, Callistemon salignus Pink Bottle brush, Commersonia
bartramia Brown Kurrajong, Ehretia acuminata koda, Cyclosorus interruptus
Swamp Fern, Ficus obliqua Small leaved Fig, Ficus watkinsiana Strangling Fig,
Glochidion ferdinandii, Cheese Tree, Alocasia brisbanensis Cunjevoi, Melastoma
affine Blue tongue, Macaranga tanarius Macaranga, Myrsine howittiana
Muttonwood, Polyscias elegans celery wood.

7,000 local endemic species of either Brunswick Valley or Parklands provenance ,as
listed in the preliminary vegetation management plan, are needed to be planted across
a minimum work area of 9.4Ha.

Bush Regeneration

All patches of vegetation in the project area are regrowth and contain high levels of
weed invasion. These areas will have to have primary weed control undertaken - see
attached weed control guidelines. Commence works in early 08 and maintenance will
be required beyond the length of this project.

The proposed target condition by March 20009 is to reduce the impacts of weeds
throughout the project area. In particular, to have removed all woody weeds with only
maintenance spray runs required to control new weed recruitment. Some Camphor
Laurels may be retained due to their importance for habitat. Large mature camphors
(individual trunks > 60 cm DBH) will be recorded and removed in a staged approach
after assessment.

In some areas a staged approach to weed control will also be needed to prevent over
exposure to light and the subsequent weed infestation this causes. However, all of the
most invasive weeds will be completely removed such as ochna, privet and senna.

After M&E has been undertaken, on ground works should be carried out working
through areas systematically. Primary works will require the treatment of weeds in the
ground layer once these weeds have been controlled canopy weed species such as
Camphor Laurel can be removed. A regime of maintenance spraying, cut and paint
herbicide application and hand weeding is needed to prevent the re-establishment of
weeds and to ensure native seedling germination and growth is not impacted upon.
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Threatened species may occur in the work areas, hand weed a buffer to avoid the use
of herbicides in their immediate vicinity. Record all threatened species encountered
on daily record sheet.

Planting Summary valid to end of 2008

June |July | Oct | May | Sept | Oct

07 07 07 08 08 08 totals
Acacia disparrima 25 90 15| 130
Acacia melanoxylon 20 25 10 10 65
Acmena hemilampra 10 10
Acmena ingens 5 5
Acmena smithii 35 13 60 60 10 10| 188
Acronychia oblongifolia 30 5 35
Allocasuarina torulosa 75 75
Alpinia caerulea 10 10
Archontophoenix
cunninghamiana 40 40 5 10 95
Auranticarpa rhombifolia 25 25
Austromyrtus dulcis 10 10
Breynia oblongifolia 10 10
Callistemon salignus 50 42 | 100 35 50 10 | 287
Callitris columellaris 60 60
Casuarina glauca 30 30 40 100
Commersonia bartramia 35 25 60 0 15 30| 165
Cordyline petiolaris 10 10
Corymbia intermedia 10 12 20 45 15 | 102
Cryptocarya glaucescens 30 30
Cryptocarya obovata 30 30
Cryptocarya rigida 0 12 10 30 52
Cryptocarya triplinervis
triplinervis 10 12 22
Cupaniopsis anacardioides 10 10 30 50
Duboisia myoporoides 10 10
Dysoxylum fraserianum 15 15
Dysoxylum mollissimum 25 25
Dysoxylum muelleri 12 12
Ehretia acuminata 5 5
Elaeocarpus grandis 10 12 22
Elaeocarpus obovatus 0 12 10 22
Eucalyptus acmenoides 15 15
Eucalyptus microcorys 45 45
Eucalyptus pilularis 20 20
Eucalyptus propinqua 20 20
Eucalyptus siderophloia 10 10
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Eucalyptus tereticornis 25 12 40 65 142
Eucalyptus resinifera 0 12 12
Eucalyptus robusta 50 42 | 100 50 20 262
Ficus coronata 10 20 25 10 65
Ficus fraseri 10 12 10 10 42
Ficus macrophylla 5 2 7
Ficus obliqua 10 5 5 1 21
Ficus virens 8 8
Ficus watkinsiana 10 5 7 2 24
Flindersia australis 10 10
Flindersia schottiana 10 10 20
Geissois benthamii 10 10
Glochidion ferdinandi 25 12 60 25| 122
Glochidion sumatranum 40 25 60 20 20 165
Gmelina leichhardtii 10 10
Guioa semiglauca 25 12 20 20 77
Homalanthus nutans 40 10 50
Hymenosporum flavum 10 10
Jagera pseudorhus 25 12 20 55 15| 127
Livistona australis 40 50 10 100
Lophostemon confertus 80 30| 110
Lophostemon suaveolens 10 10 20
Macaranga tanarius 25 12 20 57
Mallotus discolor 10 10
Mallotus phillippensis 30 30
Melaleuca quinquenervia 300 75| 240 120 30| 765
Melastoma affine 25 25
Melia azedarach var. australasica 40 40
Melicope elleryana 50 30 60 20 25 20 | 205
Neolitsea dealbata 5 5
Pilidiostigma glabrum 25 5 30
Pittosporum undulatum 0 10 10
Polyscias elegans 15 12 20 0 5 52
Pouteria australis 5 5
Rhodamnia rubescens 10 5 15
Sarcopteryx stipata 5 5
Syncarpia glomulifera 20 20
Syzygium australe 20 20
Syzygium crebrinerve 10 10
Syzygium luehmannii 20 20
Toona ciliata 10 10
Trema aspera 65 65
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TOTALS 1000 | 500 | 1000 | 1500 | 300 | 300 | 4600

4600

Details of post 2008 plantings (another 3000 plants) are to be provided.

11.0 Performance criteria

Performance criteria are listed in Table 14. While it is noted that performance criteria
need to be measurable wherever possible, in some cases the measurement can only
operate in terms of the identification of changes in condition observable due to and
during or following the event.

For example the buffer areas to Billinudgel Nature Reserve in the extreme south of
the Parklands property will be fenced and cattle will be removed from these areas
prior to the event. Likely changes to the buffer areas may include littering, and
regrowth of pasture due to removal of cattle. Such changes can be recorded through
photography for the ecological audit, but some may be difficult to measure (time
taken to collect litter; number of bags of litter collected, changes in height of pasture,
and of dominant pasture species).

Similarly the large dam varies seasonally in the extent of exotic water lily Nymphaea
capensis cover, due to lack of growth in winter, and to cattle entering the dam to graze
on this plant. Measurement of changes to bird assemblages on this dam is probably

the only practical measure for estimation of impacts.

An ecological audit process proposed for event activities is described in Appendix L.

Table 11: Performance criteria for management actions/measures

Management Zone Performance criteria

OPERATIONAL

ZONES

Event area, including Ecological audit reports on conduct of the event and
resources centre & identifies areas damaged requiring improved or specific
gatehouse management responses. Audit report to be provided

within 6 weeks of event completion.

Fauna monitoring analyses indicate levels and directions
of any response by targetted fauna groups. Fauna
monitoring report to be provided within 6 weeks of
event completion.

Car Parking; access Ecological audit indicates koala signage is present,
roads , pathways access zones have been adequately managed during the
event; identifies areas needing management responses.
Roadkills will be monitored and any hotspots identified
will be reported and signed and have speed limits
reduced.

Infrastructure areas Ecological audit indicates that infrastructure delivery
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has not caused damaged to vegetation or soils, no
Onsite STP hazardous material spills, erosion, or unmanaged
sediment movement.

See Appendix K for an assessment of the onsite STP

Conference centre To be provided in an updated version of this draft plan.
Cultural To be provided in an updated version of this draft plan.
Centre/administration

uses

Full habitat-existing Full habitat areas identified in the Ecological Structure

Plan are intact; weed removal issues have been
addressed as planned, nest boxes are installed

Full habitat-new Planting areas specified in the Ecological Structure Plan
have commenced and a ~ 90% success rate in plantings
has been achieved after 12 months following planting.

A report on the progress and status of plantings has been
provided.

Managed Parklands Planting areas specified in the Ecological Structure Plan
have commenced and a ~ 90% success rate in plantings
has been achieved after 12 months following planting.

A report on the progress and status of plantings has been

provided.
Land to be dedicated to | Ownership of these lands is transferred to DECC as per
DECCW any executed land transfer agreement between NBSP
and DECC

12.0 Reporting

An audit report will be prepared after each event. The principle mechanisms for
assessing the delivery of management actions described above are as follows:

o the ecological audit (Appendix L) proposed for the all large events;

o fauna monitoring designed to assess impacts on fauna and habitats of events
and subsequent analyses and reporting;

o the Bush Regeneration team has a monitoring and reporting program covering
all activities undertaken in relation to planting and weed control.

o Koala surveys and updated Koala Plan of Management to be prepared before
any large events take place at parklands.

o Recommendations for adaptive management-corrective action where the
monitoring reveals that the action-measure was not successful, or was in part a
failure.
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13.0 Person(s) responsible for implementing management

Persons involved in the delivery of management at the North Byron Parklands site
include the following:

Mat Morris is Parklands general manager and carries overall responsibility for
delivery of management and integration of reporting.

Bush regeneration activities on the site including installation and management of
plantings are managed by the Madhima Gulgan bush regeneration team with
experienced bush regenerator David Rawlins.

Koala surveys, SEPP 44 assessments and preparation of an updated Koala Plan of
management are the responsibility of specialist koala consultants Biolink Consultants,
principal biologist is Dr. Steve Phillips.

Mark Fitzgerald Ecological Consultant manages fauna surveys and fauna monitoring
and co-ordinates fauna and flora survey activities on the site by other ecologists,

assist planning for plantings and bush regeneration activities.

Robert Kooyman of Earth Process Ecological Services provides specialist botanical
services, and statistical support.
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