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rare or threatened Australian plants

State Environmental Protection Policy No 44 — Koala Habitat Protection

Federal Department of Sustainability, Environment, Water, Population and Communities
(former)

species impact statement

safe useful life expectancy

tree preservation order

tree preservation zone

tree retention and removal plan

Threatened Species Conservation Act 1995

vegetation management plan
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1.2 Aims of the VMP

The following objectives for the vegetation management plan include:

e Revegetation of the Riparian zone (approximately 0.34ha) and Native Canopy
Protection and Restoration zone (0.18ha) with native species typical of Coastal Plains
Stringybark / Apple Forest;

¢ Protection of trees to be retained;

¢ Restore more extensive year-round foraging opportunities and cross-site connectivity
to surrounding remnants of suitable habitat for squirrel gliders;

¢ Restore native foraging species habitat and provide amphibian habitat;

¢ Manage the removal of hollow-bearing trees within the proposed development and
enrichment of hollow-bearing resources within conserved areas;

¢ Weed control targeting noxious and environmental weeds;

e Undertake monitoring, auditing and maintenance activities to ensure an effective and
a stable restoration outcome over a three (3) year period; and

e Ensure compliance with the conditions of consent.

Schedule 1 of this VMP provides a plan of works within the affected works area and the
performance targets to be achieved by contractors undertaking vegetation works. Schedule
1 has been prepared to be issued to potential contractors undertaking the restoration and
drainage line works. The vegetation management plan provides guidelines for how the
vegetation management works are to be undertaken and is subject to compliance
certification.

Travers bushfire & ecology notes that a Landscape plan has been prepared and there may
be inconsistencies between the Landscape plan and the Vegetation Management Plan
(VMP). Of note is a requirement of this VMP to plant canopy trees for cross site connectivity
for wildlife. This VMP contains canopy tree plantings of selected species to enable this
objective to be achieved. The species type, size and spread of the tree has been selected to
minimise the number of trees to be planted but maximise connectivity.

Vegetation Management Plan
© Travers bushfire & ecology Ph: (02) 4340 5331 10|Page
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to accommodate the various development footprints, or will be removed on the expectation
that the structural root zone would be impacted. Eight (8) trees will be removed due to close
proximity to buildings that are considered too dangerous to retain.

74 trees are to be retained within the development site itself.
Significant trees

None of the trees present are considered to be significant trees except for the benefits
provided as a visual screen, for arboreal connectivity across the landscape and as a foraging
landscape for microbat species.

Habitat trees

Seven trees containing thirteen (13) small hollows or fissures were observed within the
subject site. Three of these habitat trees containing three (3) hollows will be retained. Hollow
bearing trees identified for removal require supervision by a fauna ecologist at the time of
removal to effectively recover any residing fauna, particularly threatened species, if present.

Twenty two (22) nest boxes are to be installed in within the site as located on Schedule 1 -
Vegetation Management Plan as potential habitat to replace loss of hollows. Details are
outlined in Section 3.5.

2.5 Vegetation condition and connectivity

Remnant bushland is considered to be poor to moderate in quality with low native species
diversity, generally an absent mid-storey and with a low likelihood of supporting locally
threatened flora species. The pressures of current management would limit the regenerative
capacity of the remnants and the pressures of edge effects are high, noted by the many non-
native species observed. However it is noted that if mowing was removed from the remnants
there is a degree of natural resilience which would allow some native understorey to re-
establish.

The subject site contains limited remnant bushland which adds very little to the overall
connective value within the local area. The remnant vegetation adjacent to the site is 40-50m
in width (immediately west) may provide a sufficient parcel for fauna movement, however,
the vegetation is heavily fragmented and would most likely only be utilised by highly mobile
species such as birds and bats. There is fragmented connectivity north and south of the
subject site which has significant barriers such as major roads and transmission
infrastructure.

Vegetation Management Plan
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3.1.3 Removal of hollow-bearing trees

Tree hollows provide critical roosting and overnight shelter for many fauna species.
Provided the trees that contain hollows are in a healthy condition, they may be considered
as “Ecologically Significant” and should be retained as a high priority. There are no
ecologically significant hollow-bearing trees affected by this proposal. Re-locating existing
hollows or installing nest boxes of similar size in nearby remaining trees can compensate
any hollow bearing trees that need to be removed for the proposed development.

Guidelines for ameliorating the loss of nesting hollows are as follows:

)  Where possible and practical, hollow bearing limbs identified for removal should have
the hollow sections collected and re-erected.

) Where this is not feasible, due to unstable decaying timber, artificial nest boxes
providing accommodation of similar size to the removed hollows are to be erected in
suitable locations.

The installation of nest boxes in landscapes that lack mature trees is to be avoided where
possible for fauna in general.

On-ground refugia should be retained where possible consisting of rocks, logs, and
wherever appropriate dense under-storey native vegetation.

A fauna ecologist is to locate appropriate trees and locations for installing the nest boxes. All
hollow-bearing trees shall be identified prior to the removal of vegetation for future residential
development and associated services. Those proposed for removal shall be clearly marked
with a ‘H’ Symbol to indicate removal under supervision by a fauna ecologist.

Hollows of high quality or with fauna recorded residing within should be sectionally
dismantled and all hollows should be inspected for occupation, activity and potential for
reuse. Re-used hollows or those with likely occupation are to be relocated into nearby
conservation areas.

The following guidelines are provided in the event of a hollow bearing tree that requires
removal within the proposed development area.

Pre clearing

At least one (1) weeks’ notice will be needed prior to the planned date for clearing of any
trees. This is required so as to allow for suitable time for inspections of trees for use by
fauna and to plan for the safe felling of the tree/removal of fauna if present.

All hollow-bearing trees proposed for removal shall be clearly marked with a ‘H’ Symbol to
indicate removal under supervision by a fauna ecologist. The contractor is to be managed
such that all due care is taken to prevent damage to trees to be retained and is not to
remove the trees without first receiving instruction from the fauna ecologist. A fauna
ecologist is to be present at the removal of each habitat tree.

After notice is given of the planned removal of trees a fauna ecologist will inspect the trees
for use by fauna. This may include inspection of trees at sunset (stag watching) that allows
for the detection of diurnal fauna returning to hollows or nocturnal fauna leaving for the night.

In some cases physical inspections of hollows by climbing trees may be required. This will
be carried out by suitably qualified arborists under the direction and supervision of the fauna
ecologist.

Vegetation Management Plan
© Travers bushfire & ecology Ph: (02) 4340 5331 21|Page
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During clearing

Where fauna is identified within a hollow and the risk of death or injury as a result of machine
felling of the tree is high, the tree may need to be felled in sections. This will involve the
removal of hollow limbs or sections by chainsaw with the hollow limb lowered to the ground
for removal/relocation of fauna. These works are to be carried out by a suitably qualified
arborist under the direction of the fauna ecologist.

In those trees that contain hollows and no fauna has been observed, the tree will be
machine felled. In low risk hollow bearing trees (as determined by the project ecologist) it is
permissible to fell hollow trees with an excavator. In this case the blade or bucket of the
machinery will be tapped against the base of the tree to disturb any fauna present and
provide time to leave the hollow. The tree will then be felled as gently as possible. All hollow
limbs will be inspected after felling for occupation by fauna. Any fauna will be removed and
relocated to adjoining bushland.

Where young fauna are identified within a hollow whose survival will be at risk as a result of
the removal of the hollow or the felling of the tree, then clearing will not be carried out until
those young are old enough to leave the hollow and the care of the parents. It is suggested
therefore that clearing is not carried out during breeding times when young are likely to be
present within hollows (spring-early summer).

Where possible, hollow limbs removed from trees will be collected by the fauna ecologist for
re-erection at a later date. Any fauna injured during clearing will be handed to WIRES for
care and rehabilitation.

Vegetation Management Plan
© Travers bushfire & ecology Ph: (02) 4340 5331 22|Page
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3.1.3 Stormwater works

All stormwater outlets are to be installed in line with the approved civil plan. Such outlets will
be fully stabilised and will be planted with native locally sourced macrophytes and sedges at
a density of 5 plants per square metre (see Appendix 1).

Drainage stabilisation works where required to prevent bank erosion, alteration to natural
flow regimes or detrimental impacts on water dependant ecosystems will comply with NSW
DPI — Office of Water Guidelines for Controlled Activities on Waterfront Land — Guidelines
for Outlet Structures 2012.

rip-rap coarse gmve!s/cot;bles geotextile fabric

Figure 3 — Stormwater outlet scour protection

(Source — NSW DPI - Office of Water Guidelines for Controlled Activities on
Waterfront Land — Guidelines for Outlet Structures 2012)

3.2 Sediment and erosion control

A sediment fence is to be installed to protect the existing drainage line from bulk soil
movements and is to be firmly trenched into the soil. During reconstruction of the drainage
swale the existing water will be diverted to allow construction to proceed.

Kick-backs are to be installed along all sections of sediment fencing that run downslope to
slow down any waters being directed down the fence line (see Figure 4). The sediment
fence is to be supported by fixed hay bales on low sections of the fence where concentrated
runoff is directed through the fence.

Sediment and erosion controls throughout the construction area must be installed in
accordance with Landcom’s ‘Managing Urban Stormwater: Soils and Construction’ (2004).
Techniques used for erosion and sediment control on site are to be adequately maintained
and monitored at all times, particularly after periods of rain, and shall remain in proper
operation until all development activities have been completed and the site is sufficiently
stabilised with vegetation.

Vegetation Management Plan
© Travers bushfire & ecology Ph: (02) 4340 5331 23|Page
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3.3 Weed management

The following weed management and maintenance works are to be undertaken within the
retained vegetation along the drainage line and to the south and east of the proposed

development as shown on Schedule 1 Vegetation Management Plan.

The objectives of weed management actions are:

e To ensure there is adequate eradication and control of exotic vines and scramblers

prior to commencement to works;

e To control and manage the invasion, establishment and spread of Lantana camara

and other vines and woody weeds throughout the whole site; and

e To control and manage the invasion of native plant communities by exotic perennial
grasses due to the possible incursions of grasses such as Pennisetum clandestinum

(Kikuyu).

e Removal of all noxious weeds from the site by the end of year 3 maintenance period

This will primarily involve the removal of any weed infestations, bush regeneration, mass
planting of suitable native endemic species and the ongoing maintenance of replanted
areas. It is recommended that species like Kikuyu are discouraged from gardens and

landscaping where they adjoin remnant native vegetation.

In the southern portion of the site, land filling has occurred and the drainage line channel has
steeply incised banks and contains many weed species. Highly invasive and persistent weed

species found at 1568 Macquarie Road include:

Cinnamomum camphora (Camphor Laurel)
Cyperus eragrostis (Umbrella Sedge)
Lantana camara (Lantana)

Ligustrum lucidum l(Large-leaved Privet)
Ligustrum sinense (Small-leaved Privet)
Paspalum dilatatum (Paspalum)

Vegetation Management Plan
© Travers bushfire & ecology Ph: (02) 4340 5331
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e Rubus fructicosus (Blackberry)

Areas dominated by Privet species, Giant Reed and Weeping Willow occur over larger
patches and are likely to require some revegetation post removal / treatment.

These weeds have significant implications to the success of revegetation works and are to
be targeted to eradicate during the first year of maintenance. Should regrowth occur after the
first year of maintenance, they are to be continuously treated to eradicate by the end of the
nominated maintenance period. Should the treatment method not be effective within the first
year, the method is to be modified to achieve effective eradication. This may include
complete removal and revegetation.

3.2.1 Weed management strategy

Given the likely presence of invasive environmental and noxious weeds on site, a
combination of selective spraying, hand removal and competitive planting techniques will be
used to control weeds. The weed control priorities are listed in Attachment 2.

Weeding works are to be carried out by an appropriately qualified and licensed bushland
regeneration company under the direction of a consulting project ecologist. Supervisors
should possess a minimum of a Certificate IV in Conservation and Land Management or a
biological science degree, with at least three (3) years of field experience.

There are currently a number of low impact bush regeneration techniques used in bushland
management for the removal of weeds. The bush regeneration process (Buchanan, 1989)
involves:

The Bradley Method of minimal soil disturbance during weed removal
Clearing and stabilising techniques

The use of herbicides

The use of fire (pile burns)

Biological controls

Employing the Bradley Method for regeneration requires the removal of weeds in phases.
Stages of weed removal can be broken into three components:

Primary weeding

All weeds will be stripped from the riparian corridor within the site. All weed materials need to
be selectively isolated from native vegetation and disposed of separately to native brush
which can be mulched. This involves removal of weeds through targeted herbicide use and
hand removal.

Timing — 6 months

Secondary or follow-up weeding

Secondary or follow-up weeding involves intensive weeding in areas that have already
received primary work to remove weed regrowth or overlooked weeds.

Timing — 6 months post primary weeding
Maintenance weeding
After primary and secondary weeding and natural regeneration of the bushland, the area

should be able to resist most weeds. However, weeds will re-establish on the site from bird,
wind, water transport and other seed or propagule dispersal mechanisms within the site.

Vegetation Management Plan
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Maintenance weeding should be undertaken 3-6 times a year until such time as the
resistance of the bushland to weeds increases, then only requiring hand weeding on a
needs basis. Maintenance weeding is to be conducted for a minimum period of three (3)
years.

3.2.2 Herbicide use

The use of herbicides is needed where hand removal of weeds is impractical. The use of
Glyphosate based herbicides is recommended in accordance with the manufacturers labels.
Within 5m of a drainage line only Roundup Bi-active ® or equivalent formulations can be
used. Travers bushfire and ecology recommend the use of Roundup Bi-active ® within this
site due to its proximity to a watercourse.

Other regularly used herbicides include Garlon ®, Brushoff ®, Brush Killer ® and Starane
200 ®. These non-Glyphosate based herbicides are not to be used adjacent to water bodies.

Grazon DS is not considered a safe chemical to use within high soil moisture zones and that
significant off target kill of woody species and aquatic fauna has been tentatively linked to
Grazon DS. It is recommended that this herbicide is not to be used on site.

An advantage of herbicide use is the low time taken to spray weeds as compared to
physically removing them, particularly for large infestations of weeds. The disadvantage is
that no single herbicide is effective on all weed species, thus the herbicide used needs to
achieve an effective Kill.

In general, Travers bushfire & ecology supports that the use of herbicides in non-
ecologically sensitive areas can be undertaken if:

There are small areas of dense weeds with few or no native plants to protect;
There are large areas of predominantly weed coverage;

Application can be undertaken without the risk of spray drift or off target kills, and
Weeds are growing too rapidly for physical removal.

The potential for destabilising soils and causing erosion on steep slopes as a result of
spraying vegetation with herbicide needs to be considered prior to commencement of weed
control works.

Only operators with Chemcert or equivalent training must undertake the spraying of weeds.
The operator must evaluate the success of each treatment after a set period of time,
according to the labelled effective treatment of each species for each herbicide. Care must
be taken when applying herbicides near water bodies due to the sensitivity of the waterways
and resident flora and fauna to runoff containing these herbicides.

All herbicides must be applied according to the herbicide usage label and provisions of the
Protection of the Environmental Operations Act (NSW POEO Act).

All noxious and environmental weeds need to be eradicated and controlled across the entire
site. Garden waste and weed propagules (seeds, tubers etc.) need to be periodically
collected and disposed of at an approved waste transfer facility and shall not be dumped on
adjacent bushland or allowed to be washed downstream.

Vegetation Management Plan
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3.4 Revegetation works

Revegetation works are required to be undertaken within the following areas as shown on
Schedule1 Vegetation Management Works:-

e A riparian revegetation zone of approximately 0.34ha wili drainage line corridor within
the south western portion of the site; and
o Tree protection restoration zone lying on the western portion of the development.

Works will be constrained by the fact that these revegetation areas are located within an
Asset Protection Zone (APZ). Contractors are to assume a maximum 20% coverage of all
shrub layers and a maximum of 1 tree in every 100m? within a managed landscape for asset
protection purposes.

3.4.1 Riparian revegetation zone

A proposed riparian revegetation corridor will be located along the drainage line to the south-
west of the site as shown on Schedule 1 Vegetation Management Works.

Revegetation species are to be locally occurring native species that provide habitat for
amphibians and other locally occurring fauna species. Species used in revegetation are to
be generally consistent with Coastal Plains Stringybark / Apple Forest, however further
native species may be used at the Project Ecologist’s discretion to achieve stabilisation and
habitat within the drainage corridor at the following planting densities:

Drainage corridor (0.34ha)
e 1 tree per 100m? (approximately 34 plants);
e 1 shrub per 10m? to achieve 20% cover (minimum of 340 plants); and
e 5 groundcovers per 1m? (17,00 plants)

Recommended species for replanting in the drainage corridor are outlined in Appendix 1.
Contractors are to assume a minimum 25% replacement of all plantings to be used as
contingency revegetation in areas that fail to take.

3.4.2 Arboreal protection and restoration zone

A native revegetation buffer of approximately 0.18ha will be established along the southern,
western and northern perimeter of the site to provide a visual buffer, increase extensive year-
round foraging opportunities and improve cross-site connectivity to surrounding remnants of
suitable habitat for Squirrel Gliders and other locally-occurring species. A minimum of twenty
(20) of the existing trees are to be retained in this location.

This zone will be planted with select species of Coastal Plains Stringybark - Apple Forest
vegetation at the following densities:

Arboreal protection and restoration zone (0.18ha)
e 1 tree per 100m? (approximately 18 plants);
e 1 shrub per 10m?2 — to achieve 20% cover (minimum of 180 plants); and
e 3 groundcovers per 1m? (minimum of 5,400 plants).

Appendix 1 provides lists of preferred revegetation species per vegetation type(s).
Contractors are to assume a minimum 25% replacement of all plantings to be used as
contingency revegetation in areas that fail to take.

The total number of plants to be established may be lower if they are provided by the native
species regenerating naturally within the revegetation areas.

Vegetation Management Plan
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3.3.3 Muliching

Mulching is an efficient method to impede the establishment of weed species, soil erosion,
compaction and desiccation. It also impedes natural regeneration and therefore should only
be used in areas of ground layer that lack any natural resilience or form part of a landscape
bed.

Any vegetation requiring removal shall be immediately mulched or chipped and stockpiled on
site to be used for the site’s restoration at the completion of earth works.

Muich is to be placed at a depth of 75-100mm covering any areas of replanting. Areas
surrounding the stems/trunks of plants are to be kept free from mulch, thereby reducing the
incidence of collar rot on retained or planted flora.

Mulch from Camphor Laurel, Privet, Blackberry, Fireweed, Kikuyu, Paspalum, Ribwort,
Umbrella Sedge aquatic or declared noxious weeds are not to be used. The Contractor shall
ensure that any mulch used is properly composted before use.

3.3.4 Revegetation protection

Protection of revegetation areas is important to the success of plantings. Protection
measures include:

Mulching - to reduce soil moisture loss

e Plant guards around plants — to minimise loss by grazing animals, frost protection
and dehydration

e Baiting of rabbits (quarterly baiting over 5 years) — use of Pindone (1080) to minimise
rabbit burrows and grazing.

Vegetation Management Plan
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1 Compliance certification

Compliance certificates will be issued by the project ecologist for the following items:

¢ Engagement of a bush regeneration company and independent project ecologist;
¢ Installation of all protective fencing;
e Sediment and erosion control measures;

e Proper and stable construction scour protection, stormwater outlets and drainage line
revegetation works;

e Completion of nest box installation

e Completion of revegetation planting works including planting of tree, shrub and
ground cover species at the required densities

e Completion of primary weed control works
e Completion of secondary weed control works and revegetation maintenance
e Completion of removal of temporary protection features at the end of year 3

e Satisfactory achievement of restoration works as shown on Schedule 1 — Vegetation
Management Works and the Restoration Performance Targets (Section 4.2)

4.2 Restoration performance targets

The site audits are to assess the achievement of the following restoration performance
targets:

1. The total area of canopy revegetation works is to be at least 0.34ha in the Riparian

Revegetation Corridor and 0.18ha in the Native Canopy Protection and Restoration zone
as marked on Schedule 1 - Vegetation Management Works.

Clearing of hollow-bearing trees is to be undertaken in the presence of a fauna ecologist.

All protective fencing (temporary and permanent), sediment controls and tree protection
zones are to be installed prior to clearance of any vegetation.

Installation of 11 microbat and 11 glider nest boxes as marked on Schedule 1 —
Vegetation Management Works, under the direction of a fauna ecologist.

All stormwater outlets are to be stabilised with geotextile overlain with rock boulders in
accordance with N SW DP | - Office of Water’'s Controlled Activity Guidelines (2012) for
storm water outlets. Revegetation around outlets to use locally endemic species.

Drainage lines are to be stabilised prior to commencement of vegetation restoration
works.

Weed control and revegetation works are to be carried out by a qualified bushland
regeneration contractor for a minimum period of 3 years. Weed control targets should be
a maximum of 15% cover at the end of year 1 progressing to 10% at year 2 and less
than 1% at the end of year 3.

Vegetation Management Plan
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7. All highly invasive weed species including Camphor Laurel, Umbrella Sedge, Lantana,
Privet, Paspalum and Blackberry are to be continuously suppressed and, if possible,
eradicated from the restoration area.

8. All revegetation areas are to be mulched, plants protected by tree guards and rabbit
baiting undertaken.

9. It is expected that the success rate of plantings will be at least 95% and contingency
planting will be required to ensure the minimum number of plants are established at the
end of the maintenance period. Planting densities are to achieve:

Arboreal protection and restoration zone (0.18ha)
¢ 1 tree per 100m? (approximately 18 plants);
e 1 shrub per 10m? — to achieve 20% cover (minimum of 180 plants); and
e 3 groundcovers per 1m? (minimum of 5,400 plants).

Riparian revegetation corridor (0.34ha)
e 1 tree per 100m? (approximately 34 plants);
e 1 shrub per 10m? to achieve 20% cover (minimum of 340 plants); and
e 5 groundcovers per 1m? (17,00 plants)

10. Revegetation is to be undertaken utilising locally collected seed. Appointed bush
regeneration contractor may vary number of native plant species to be established
provided 80% dominant species is retained (refer Planting Schedule). A minimum
number of native plant species are to be utilised as follows:

e 5 tree species;
e 8 shrub species; and
e 10 ground covers.

11. A target of 40% native vegetation cover applies at the end of year 1, 60% native
vegetation cover at the end of year 2 and 95% at the end of year 3 in all revegetation
areas.

12. Monitoring to occur by project ecologist with compliance certification reported to Council
at the successful completion of each major item or group of items.

Vegetation Management Plan
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Post construction works

Post construction works essentially consist of maintenance activities, unless further
contingency works are identified by the project ecologist for auditing purposes. Maintenance
will be undertaken by a fully qualified bush regeneration crew for a minimum of three (3)
years post completion of primary restoration works.

All bush regeneration crews working on site are required to have at a minimum TAFE
Certificate Level |l Bush Regeneration qualifications or equivalent to undertaken weeding
and revegetation works. All staff are to be supervised by a qualified bush regeneration
Supervisors should possess a minimum of a Certificate IV in Conservation and Land
Management or a biological science degree, with at least three (3) years of field experience.

Prior to the release of the construction certificate, all protective measures must be
completed, as well as primary weed control and initial revegetation works.

Table 4 — Program of works

oldge 1 — rre-consuuctor wOrRs (one rreparatori)

e Formation of site management team and establish
supervision and consultation processes — minimum
project ecologist, and site manager

Site pr_oject manager

e Erection of temporary and permanent fencingand |o Site manager / bush regenerator
erosion control fencing, contractor / project ecologist

e Rabbit baiting e Contractor

e Marking of hollow-bearing trees to be removed and
undertake any required survey prior to removal

Fauna ecologist

e Commencement of seed collection and propagation | Bushland regenerator / project ecologist
contracts

e Set up monitoring points e Project ecologist

e |dentify drainage line flow to creek and scour e Project ecologist / engineering
protection requirements consultant

® Provide certificates of compliance e Project ecologist

Stage 2 — Construction works (establishment)

e Supervision of hollow-bearing tree removal and nest
box installation

Fauna ecologist / tree climber

e Complete drainage line works and scour protection Contractor / project manager

e Commencement of primary weed control e Suitably qualified bushland regenerator

e Monitor erosion control measures (monthly — e Contractor with advice of project
especially after heavy rain) and replace if required manager

e Complete revegetation works e Contractor / project manager

Vegetation Management Plan
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e Commencement of secondary weed control and e Contractor / project manager
maintenance weed control

e Maintenance of protective fencing e Contractor / suitably qualified bushland
regenerator
e Provide certificates of compliance e Project ecologist

Stage 3 — Post Construction Works (Maintenance)

e Enrichment planting within revegetation areas if e Contractor with advice of project
required. ecologist

e Continuation of regeneration and weed control e Contractor / suitably qualified bushland
maintenance. regenerator

e Monitoring of quadrats, revegetation works, weed |®  Project ecologist
control works and protection devices

e Conduct maintenance beyond three (3) yearsas  |®  Site manager with advice of project
required ecologist

Schedule 1 identifies the location of the planned restoration works in relation to the proposed
development.

5.2 Typical timeline of restoration works

The following typical timeline (Figure 5) is provided to indicate the overall timing of
restoration works. The commencement of the maintenance period of three (3) years is
subject to the completion of primary restoration works as certified by the project ecologist. A
certificate of completion will be required as evidence of satisfactory results.

The successful implementation of restoration works may affect the release of the occupation
certificate or the release of any required bonds as required under the development consent.
Therefore contingency restoration works may be required in order for a compliance
certification to be issued.

Upon engagement, contractors are expected to meet the following typical schedule of works.

Vegetation Management Plan
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I_'dlub'llub'lyld vivigauved
Kennedia rubicunda

Supplementary 30%
Centella asiatica

Dichondra repens

Imperata cylindrica
Lomandra longifolia
Pimelea linifolia

Poa labillardierei

Themeda australis (triandra)
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rapc galspaliia

Dusky Coral Pea

Swamp Pennywort
Kidney Weed

Blady Grass
Spiky-headed Mat-rush
Slender Rice Flower
Tussock

Kangaroo Grass

11TeD

Angophora costata
Callicoma serratifolia
Melaleuca quinquenervia
Tristaniopsis laurina

Shrubs
Melaleuca sieberi
Trema tomentosa var. aspera

Groundcovers
Dominants 70%
Baumea articulata
Baumea juncea
Dianella caerulea
Gahnia clarkei
Gahnia sieberiana
Lomandra longifolia
Microlaena stipoides

Supplementary 30%
Lepidosperma laterale
Imperata cylindrica
Juncus usitatus
Centella asiatica
Ficinia nodosa
Oplismenus aemulus
Viola hederacea
Gahnia radula

Smooth-barked Apple
Black Wattle
Broad-leaved Paperbark
Water Gum

Poison Peach

Jointed Twig-rush

Blue Flax Lily

Tall Saw-sedge
Red-fruit Saw-sedge
Spiky-headed Mat-rush
Weeping Grass

Blady Grass

Common Rush

Swamp Pennywort
Knobby Club-rush
Australian Basket Grass
Ivy-leaved Violet

Thatch saw-sedge
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Fodcede Lyrnouurn uactyilon OV LOUUUT
Cyperaceae Cyperus eragrostis* Umbrella Sedge
Phormiaceae Dianella caerulea Blue Flax Lily
Poaceae Entolasia stricta Wiry Panic
Asteraceae Gamochaeta americana™ Cudweed

Goodenia heterophylla subsp.
Goodeniaceae heterophylla Variable Leaved Goodenia
Apiaceae Hydrocotyle bonariensis™ Pennywort
Asteraceae Hypochaeris radicata* Flatweed
Poaceae Imperata cylindrica Blady Grass
Poaceae Joycea pallida Red Anther Grass
Juncaceae Juncus subsecundus Finger Rush
Juncaceae Juncus usitatus Common Rush
Poaceae Lolium perrenne* Perennial Ryegrass
Lomandraceae Lomandra longifolia Spiky-headed Mat-rush
Lomandraceae Lomandra obliqua Twisted Mat-rush
Malvaceae Modiola caroliniana* Red-flowered Mallow
Poaceae Paspalum dilatatum * Paspalum
Poaceae Paspalum urvillei* Vasey Grass
Poaceae Pennisetum clandestinum * Kikuyu
Polygonaceae Persicaria hydropiper Water Pepper
Plantaginaceae Plantago lanceolata™® Ribwort

Lamiaceae

Plectranthus ciliatus™

Cockspur Flower

Caryophyllaceae

Polycarpon tetraphyllum™

Four-leaved Allseed

Dennstaedtiaceae Pteridium esculentum Bracken
Polygonaceae Rumex crispus™ Curled Dock
Poaceae Rytidosperma (Austrodanthonia) tenuius | Wallaby Grass
Alismataceae Sagittaria platyphylla Sagittaria
Asteraceae Senecio madagascariensis™ Fireweed

Iridaceae Sisyrinchium sp A* Pigroot

Solanaceae Solanum chenopoides™ Whitelip Nightshade
Asteraceae Soliva sessilis* Jojo

Asteraceae Sonchus oleraceus™ Common Sow-thistle
Caryophyllaceae Stellaria media™ Common Chickweed
Poaceae Stenotaphrum secundatum * Buffalo Grass
Poaceae Themeda australis Kangaroo Grass
Faboideae Trifolium repens™ White Clover
Verbenaceae Verbena bonariensis* Purpletop
Plantaginaceae Veronica persica* Creeping Speedweli
Poaceae Vulpia myuros* Rat's Tail Fescue

Anavaraan

Lvonvoivuiaceae

Viirnra alnifnlia*

1poITioea canica

Nannar Plant

Biue viorning wiory

Convolvulaceae

Ipomoea indica*

Coastal Morning Glory

Faboideae

Kennedia rubicunda

Dusky Coral Pea

Faboideae

Vicia sativa *

Common Vetch

* Denotes Exotic Species
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NEST BOX DESIGN SPECIFICATIONS

The following specifications are separated into two parts. Part 1 provides specifications for nest
boxes for use by arboreal mammals, diurnal birds and microbats and Part 2 provides
specifications for large forest owl nest boxes. Each part provides photographic and design
examples of the boxes described.

The end of Part 1 provides size specifications for different target species. Whilst one species
may be targeted other species are well capable of utilising the nest box instead.

Part 2 is provided in two sections. The first section provides general design criteria for large
forest owls as specified through collaborative advice from owl expert John Young. The second
section describes additional design criteria to enhance to insulation and natural look to owl
boxes. This is particularly given the low success of Powerful Owl utilising nest boxes and is to
be applied for owl nest boxes given previous recordings by Powerful Owl nearby.

Part 1 - Nest boxes for use by arboreal mammals, diurnal birds and microbats

The following nest box designs are provided by Travers bushfire & ecology as a guide for
construction of nest boxes for arboreal mammails, diurnal birds and microbats. It is based on a
variety of information sources and current project experience in the construction and installation
of nest boxes.

The following design parameters are important to ensure the design is robust, the attachment to
trees remains secure and use by wildlife is appropriate all for the long-term. These
specifications will incur subsequent additional costs to ensure the longevity of the box, this
expense will be more cost effective in the long-term as boxes (if built correctly) can be built to
last for more than three times longer.

Minimum design requirements

The nest boxes are to be built in the following manner:-

e Timber is to be of high grade ply 15 mm thick — MDF, particle board and low grade ply
are not acceptable.

e The lid is to be hinged at the rear side of the box that is affixed to the tree to allow
internal inspections from the front side. Lids are to be well sloped to the front to allow
runoff by rain. Hinges are to be robust (not small) and made of brass, stainless steel or
galvanised. Lids are to be larger than the overall cross sectional size of the box and
placed so that a small eave exists on all sides to prevent entry of rain.

o Two vertical timber supports (approximately 30x30mm timber strips 150 mm apart) are
to be attached down the rear face of the box so that there are two points of attachment
to the trunk on a curved surface and the box does not rock in the wind. This will also
provide easy attachment points to the trees without having to screw through the inside of
the box. These are to be made of treated pine and any screws into this (for hinges etc)
should be treated pine or stainless. Holes at both ends of both supports are to be
predrilled for easy attachment to trees. Timber supports should not be placed directly
onto the box but with small timber spacers so that an eave is permissible along this side
of the roof.

e Boxes to be constructed for a target species. Recommended dimensions of nest boxes
for select fauna species are supplied in Table 1 below. Entry holes are best placed in
the front for birds or the sides for arboreal mammals.
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e For bird boxes, an anti-myna baffle (illustrated below) or steeply sloped roof with side
excluders should be placed to prevent direct front access to the entry hole. This is to
prevent use and dominance by the exotic Common Myna or Starlings.

e Bird boxes should allow the wall to be climbed from the entry hole down to the base.
This may be achieved by depth controlled saw cuts, robust matting or a ladder. Boxes
with anti-myna baffle may require the same placed below the hole on the external front.

¢ Joints are to be glued and screwed for strength. Glue should be labelled as non-toxic
wood glue.

o All fasteners used are to be weather resistant stainless steel, galvanised or other.
Screws into the treated pine supports are to be stainless steel or treated pine screws.

e All fasteners for tree attachment are to be supplied (stainless steel or treated pine coach
screws). These are to be a suitable gauge depending the size of bow and suitable
length to pass through the vertical timber supports, through the bark and cambium, and
into a sufficient extent of heartwood. Heartwood penetration will depend on the size of
the box. Screws for small boxes should extend a minimum of 20mm into the heartwood
of hardwood eucalypts and medium boxes ~40mm. All boxes are to be screwed so that
a small distance for growth exists between the timber supports and the trunk. This can
be achieved with a small stainless sleeve over the screw.

¢ 5 mm drainage holes are to be drilled in each corner at the base.

e Exterior of the boxes (including treated pine supports) are to be painted with a primer
and then a minimum of two coats of external non-alcohol based acrylic paint. The colour
selected should be consistent with the colour of the recipient trunk and therefore
recipient trees should ideally be prior selected.

Note: Different methods of attachment to the tree are available. Travers bushfire & ecology
generally recommends that the boxes should be fixed with robust stainless steel or treated pine
coach screws that penetrate through the cambium and into the heartwood of the tree to ensure
a very secure attachment. Provided that any cambium damage to a tree is not left as an open
wound then the chance of fungal infection or insect attack is significantly reduced and the tree
will grow around the screw. Any other method of attachment selected should also ensure the
box is secured to prevent movement or fall and allows for the future growth of the tree without
any cambium constriction over the complete life of the box.

Nest box placement requirements

e The larger and more mature the recipient tree are to be selected where available. This
will comparatively reduce the weighted stress on the tree, make the box less visible and
result in less change in growth ratio affecting the selected attachment method.

¢ Nest box is preferably to be placed on the trunk for structural stability and protection
from falling branches.

¢ Place nest boxes are high as physically possible within a tree preferably using a cherry
picker or tree climber. This is certainly the case for birds (including owls) but no so much
necessary for gliders. Microbat species vary but generally the higher the better for
consideration to most species.

e Place nest boxes away from continual direct mid-day summer sun (on the edge of
clearings) and preferably on the southern side of the trunk.
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Place nest boxes with large entry holes away from any prevailing winds when close to
open water-bodies. E.g. protect from strong southerly winds close to the ocean and
contrastingly cool-hot westerly winds in different seasons.

Attached nest boxes securely so that they do not shift or shake in response to strong
winds or being knocked by the movements of heavier animals, eg. possums and
goannas.

To ensure nest boxes are inaccessible to cats and rats or to also assist target species
by exclusion of possums, the base of trunk or branches may also installation of tree
guards or exclusion collars.

Nest boxes should ideally be placed accessible for management but concealed from
interference.

Management of installed boxes

Deterring Mynas and Starlings from re-nesting is not easy; these pests are very
persistent, and constant vigilance is necessary. This also means that you must have
convenient regular access to the nest-box, and that you must be aware of what
creatures are using it for what purposes.

Nest boxes found to be utilised by threatened or otherwise significant fauna may be
prioritised for ongoing management to ensure their longevity and replicate their
design/placement characteristics.

330 mm

Side View

...
oY

~
3
B

With brace and
side excluders

L e

Produced by BIRDS AUSTRALIA (the former RADU) from a design by Tim Guma. Feedback on
cffcctivencss and modifications would be appreciaied. Please send to Hugo Phillipps, BIRDS AUSTRALIA,
415 Riversdale Road, HAWTHORN EAST 3123.

Diagram 1 - Anti-Myna Baffle
(Sourced from Birds Australia Information Sheet No.5 — 30 July 2001).
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OPTION 1 400 mm
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o A

Exterior of box to
be painted with a
primer and then 2
coats of external
non-alcohol
based acrylic
paint to resist
weathering and
rot.

OPTION 2

BAT ROOSTING BOXES
1. From Smith and Agnew 2002
2. From Gould League of Victoria 1997

45 cm

Fixed to
tree with
stainless
steel coach
SCrews.

Allowance
to be
provided
for tree
growth

Hinged lid

Box to be
constructed
with high
grade
structural

ply

DESIGN 2 - MICROBAT NEST BOX DETAIL (Option 1 & 2)

Note: Alternative designs available for alternative mounts
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Part 2 - Nest boxes for use by Large Forest Owl

The following nest box criteria have been prepared in collaboration with owl behaviour expert,
John Young of John Young Wildlife Enterprises. The criteria address the need to replicate a
large forest owl (eg Powerful Owl) nest hollow with a nest box in the wild.

Where a nesting hollow is required to be provided for a large forest owl (Powerful Owl, Masked
Owl or Sooty Owl) the following advice should be considered.

A

In the consideration of a nesting hollow/s for the Large Forest Owlsit is preferable to retain
natural hollows insitu for Owls, as opposed to relocating or constructing any new artificial
hollow/s.

When there is no alternative and the construction of an artificial hollow is required, the
design guidelines below should be used.

In all cases, formal approval must be gained from the appropriate consent authority before
any attempt at hollow resource movement is undertaken. The Large Forest Owis is a
threatened species listed under the NSW Threatened Species Conservation Act and any
likely impact upon this species must be fully considered through scientific significance
assessment under Part 5 of the EPA Act. Failure to undertake that assessment and protocol
may result in severe penalties.

Where possible high quality hollows are to be relocated in preference to artificial nest boxes
due to the preference of hollow dependent species to use natural over artificial hollows.

Specific Design Criteria to of nest boxes for large forest owls

1. The design of artificial nesting boxes for Large Forest Owls should replicate the natural
hollow tree shape, design and size to enable a natural amenity for nesting owls.

e The cross-sectional shape should be octagonal or circular (and not square)
depending on construction materials, to prevent hatchlings being pinned into the
corner (Figure 1).

e Internal size dimensions should be 500mm in diameter and 1500mm in height.

e The entry hole should be on the side at the top end. The opening should be 200mm
wide and 300mm high.

¢ Alanding perch should be placed directly out from the base of the entry hole on the
nest box exterior. This perch should a roughened round rod approximately 30mm
diameter and 300mm long.

e An awning over the entry hole to minimise rain entry into the nest box. This should
be no larger than 100mm to permit easy approach to the perch.

e An observation hole or mounting for cameras is not recommended where there will
be any movement or light disturbance as seen from within the nest chamber.

e A maintenance hatch is to be provided to remove any undesirable pests. The
maintenance hatch is to remain closed at all times unless accessed for maintenance
purposes.

e Dry termite mud should be placed inside the box at the base as a bedding material
for nesting. This should be 150mm thick. This provides good egg incubation
properties and drainage.

e Small holes should be drilled into the base of the nest box to permit water drainage.
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Roughened round horizontal timber rods approximately 30mm in diameter should
be attached directly against the internal wall of the box in a ladder type fashion. The
rods should be placed approximately 80mm apart from the base of the box to the
entry hole, only on the entry side of the box.

Additional external insulation materials would be beneficial to simulate the cambium
properties of a living hollow and the exterior of the box should, where possible, take
on a natural appearance to suit the host tree species.

Construction materials are to mimic natural conditions such as typically dense hard
dead timber which provides a level of structural security for long term occupation.
Materials should not leak water at joints. Ideally, materials should be constructed
using a minimum of 18mm structural grade ply.

Due to the size and subsequent weight of the box, all timber joints should be sealed
to prevent cracking, glued and screwed to ensure impact resilience.

All fasteners are to be suitable for external use. (e.g. galvanised, stainless steel,
brass fixing etc.)

The fixing method should not cause stress to the host tree such as open wounds or
strapping tightly around the cambium restricting nutrient flow.

. The fabrication of the boxes should be sufficiently robust to withstand impacts from fire,
wind, rain and vandalism.

The structure of the nesting box, as well as the fixing technique to the host tree,
should be resilient to falling or swinging branches. The structural integrity can be
tested by dropping the box onto a hard surface from above 1m in height without
altering the shape. The fixing can be tested by having the full weight of the tree
climbing installer on the box without it being dislodged from the tree.

External materials should be resilient to excessive heat such as that from a low fire
in the understorey.

The roof of the nest box should be sloped to prevent pooling of water.

A strong lining around the entry hole will reduce potential for Cockatoo damage but
should not result in a slippery surface.

Boxes must be installed away from existing tracks and roads so as to deter human
contact.

Boxes should be installed at a height of at least 10m, and preferably 15m above
ground level.

External materials should be resilient to impacts from projected debris such as
rocks.

. The location of boxes should reflect specific natural conditions whilst the fixing to a host
tree should be substantially secure to withstand movement for long term occupation.

Boxes should be placed onto stable trees with a DBH of greater than 400mm.

The location of nest box placement is best determined by an Owl specialist or
suitably experienced ecologist. The location of Large Forest Owls nest boxes should



D08125148

consider nearby roosting opportunity for the male and proximity to identified habitat
features unique to the locality.

Trees should be selected so that they are not likely to be subject to falling trees and
/ or substantial branches.

The box should be placed directly against the trunk and preferably rested on a
branch for added structural integrity. Methods of placement to mimic the natural
features of the host tree may be investigated further.

The host tree selected should be of suitable size and condition such that stress
would not result from the placement of the nesting box.

cement of nest boxes before the end of February will allow the Powerful Owls to
familiarise themselves with the presence of the nest box prior to the following
breeding season which begins in May.

Boxes should be marked with a reference number for documenting monitoring and
reference purposes. The location of the box is to be fixed by GPS and located on a
topographic figure for monitoring purposes.

Exterior Materials:

Exterior insulation is to be provided
that replicates the look and thermal
properties of a trunk. This may
consist of natural timber offcuts and /
or a combination of thermal
insulation products.

Exterior needs to be camouflaged to
reflect a natural tree preferably using
natural bark and timber offcuts e.g. a
rough barked species.

Artificial means of camouflage may
be used subject to replicating the
bark type of the host tree e.g.
smooth barked trees.

Landia 9

Rorch
(300mm IMJ)

Taternal

rodls //‘odd,.’)/

]500mm

DESIGN 3 - LARGE FOREST OWL BOX

(Internal Construction design)
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Construction materials & external design

These specifications stipulate the construction materials and external design used to meet the
above specific design criteria.

Positive Design Aspects:

This design is made of easily obtainable materials and thus may be replicated.

Collection of natural coverings would be far more time costly.

The internal design addresses size and shape specifications provided by John Young of
John Young Wildlife Enterprises.

e The external robust design addresses strength and resilience specifications set by
Travers bushfire & ecology against UV radiation, vandalism, weather and excessive heat.
Insulation aims to replicate thermal properties of a living hollow trunk.

Other current Large Forest Owls nest box designs have not been proven very effective.
The colour and shape mimics a smooth-barked tree trunk. In this case, Spotted Gum is
the intended recipient tree.

e This same design could also be used for rough barked recipient trees (e.g. Ironbark,
Stringybark), which would only require the additional affixing of bark samples of Ironbark /
Stringybark to the rounded exterior.

e The nest box is significantly less weight than relocating a natural hollow and does not
require the use of a crane to install.

Negative Design Aspects:

o External materials selected to replicate a smooth-barked tree (eg. Spotted Gum) are not
natural.

¢ When attached it takes the appearance of one trunk section (nest box) attached to
another trunk (recipient tree) rather than a single tree section. The flat lid and eave also
do not mimic natural shape.
Increased cost over a standard nest box.
The nest box is moderately heavy and is best installed using a small crane to enable
effective placement on a strong branch.

Following the construction of the internal octagonal box, the nest box will be provided with extra
insulation by wrapping in Anti-con roofing insulation. This is to replicate the insulation properties
of a thick walled tree with water that provides a cooling / insulation effect. This product is
normally placed below a standard Colorbond roof and is made of fibreglass sponge and lined
with a heavy duty foil sarking on one side. The foil sarking will be placed on the outside and
pulled tightly around the box, then taped secure. The sarking will provide increased waterproofing
to the fibreglass foam.

The natural smooth look of a Spotted Gum and strong weather-resistant finish is then achieved
by wrapping the box exterior with flat Colorbond sheeting.

Colorbond is durable, weather resistant, has good resistance to fire and is able to be painted for
a natural finished look and therefore both products will suit specifications outlined by Travers
bushfire & ecology.

Colorbond sheeting has the added benefit for fastening using roofing screws and rivets, and it
comes in a range of grey colours that may be matched to a Spotted Gum. Both options will
require two sheets lapped around the middle due to the size of sheets available. The bottom
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