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1.0 Introduction
This Vegetation and Fauna Management Plan (VFMP) has been prepared to guide the future
management of a 50m strip of land (the ‘Buffer Lands’) zoned E2 – Environmental
Conservation under the Wyong Local Environmental Plan, 2013 (LEP) adjacent to Stages 15 of The Glades development, Glenning Valley. In particular, this VFMP will address relevant
wider indirect impacts within land zoned E2 - Environmental Conservation for the proposed
residential development at Lot 149 DP 1256521, Berkeley Road, Glenning Valley. The Buffer
Lands covered by this VFMP are contained in those parts of Lot 427 DP 1256522 shown in
Figure 1 and referenced in Map 5 in Appendix A of the biobanking statement entered into
between the proponent and NSW Office of Environment and Heritage (OEH) (BBS ID 35).
For the purposes of future referencing, this document should be referred to as:
Anderson Environment & Planning (2021). Vegetation Management Plan for Buffer Land
Strip, E2 Zone at Lot 427 DP 1256522, Berkeley Road, Glenning Valley, NSW. Unpublished
report for GV Nominee No.1 Pty Ltd, Revision 1 - August 2021.
This VFMP details measures that are to be employed over the Buffer Lands, to ensure ‘best
practice’ management of these lands are employed during nearby construction works to
minimise the indirect impacts of the proposed development.
This VFMP is to have a duration of three (3) years following approval or until the agreed
VFMP targets are met.
1.1

Land Title Details

The E2 lands site is currently comprised of a single parcel of land, being Lot 427 DP1256522.
This Lot 427 was created prior to the grant of development consent for Stages 2 and 3 of The
Glades Development (ie DA/465/2020 the subject of the grant of development consent
granted by the Land and Environment Court on 6 May 2021) to encapsulate the E2 buffer
lands subject to this VFMP (Figure 2).
1.2

Land Ownership

At present, all lands subject to this VFMP are privately owned. It is intended for the E2 lands
to remain in private ownership following subdivision, with the ongoing implementation of
management actions within this VFMP to be the responsibility of the person carrying out the
development the subject of the consent.
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Disclaimer: While all reasonable care has been taken to ensure the information shown on this
map is up to date and accurate, no guarantee is given that the information portrayed is free from
error or omission. Please verify the accuracy of all information prior to use.
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1.3

Administrative Context

The preparation of this VFMP has been driven by the following factors:
•

The direct biodiversity impacts of the proposed subdivision will be suitably offset via
BBS ID 35; and

•

To address indirect impacts on biodiversity via the specific management of a 50m buffer
to the development area within the adjoining E2 lands.

1.4

Definitions

Within this VFMP, the following definitions apply.
Buffer Lands – means the 50m strip of E2 zoned land contained within Lot 427 DP 1256522
shown in Figure 1 and referenced in Map 5 in Appendix A of BBS ID 35.
Council – Central Coast Council (formerly Wyong Shire Council)
Development Estate – Lands to be developed for residential purposes as The Glades estate.
Proponent – GV Nominee No.1 Pty Ltd.
Site – The wider development site (entire holding) subject to development consents
DA/1438/2015 in relation to Stages 1, 4 and 5 granted by the Land and Environment Court
on 9 November 2017 and DA/465/2020 granted by the Land and Environment Court in
relation to Stages 2 and 3 on 6 May 2021. This also includes the Buffer Lands and
encompassing adjoining E2 lands as identified in Map 5 in Annexure A of BBS ID 35.
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2.0 Background Information
2.1

Planning and Landscape Context

Current Situation:
The majority of the E2 lands exists as native vegetation in varying condition, with the
majority of this native vegetation occurring as Swamp Mahogany Forest or Blackbutt Open
Forest. Patches of non-remnant vegetation are present as a result of prior disturbance in the
southern portion of the site in the form of disturbed grassland and an old pine forest. Areas
of disturbance have been under active management over the last 2 years, in accordance with
the approved VFMP for Stages 1, 4 & 5 of The Glades, to control infestations of woody weeds
and exotic grasses and promote native regeneration by bush regeneration contractors.
When rezoning of the site was undertaken, residential zoning avoided areas of high-quality
Swamp Mahogany Forest Endangered Ecological Community (EEC) as well as providing a
minimum 20m buffer around such vegetation. The zoning has also accounted for a large
Syncarpia glomulifera (Turpentine) identified as a utilised roost tree for the White-bellied
Sea-Eagle (Haliaeetus leucogaster) at the time and which has not been used for the purposes
of breeding since 2017, to facilitate unimpeded movement between the tree and identified
nesting habitat to the west of the site.
Proposed Development:
In accordance with the approved development consent for Stages 1, 4 & 5 (DA 1438/2015),
the subdivision works have been undertaken and further development in accordance with
approved DA/465/2020 for Stages 2 & 3 will result in:
•

95 residential allotments

•

Two stormwater management facility lots; and

•

Associated road network and other required infrastructure.

The Buffer Lands will be managed, and any disturbed areas rehabilitated, under the
direction of this VFMP.
The proposed subdivision plan for the site is presented herewith as Figure 2, with a
Vegetation Map provided in Figure 3.
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2.2

Existing Natural Values

Various ecological studies have been carried out over the site, including:
•

Travers Bushfire & Ecology (2010). Ecological Constraints Analysis: Bundeena Road,
Glenning Valley;

•

EcoLogical Australia (2011). Glenning Valley: Improve or Maintain Assessment –
Indicative Biocertification Calculations;

•

Anderson Environment & Planning (2016). Ecological Assessment Report for proposed
residential subdivision of Lot 2 DP1100181 Berkeley Road, Glenning Valley. Unpublished
report for GV Nominee No.1 Pty Ltd,; and

•

Anderson Environment & Planning (2017) Biobanking Assessment Report for Proposed
Residential Subdivision of Lot 2 DP 1100181, 79 Berkeley Road, Glenning Valley.
Unpublished report for GV Nominee No. 1 Pty Ltd.

These studies have collectively provided a detailed baseline ecological inventory for the site,
and can be consulted for further ecological detail to that presented herein if required.
All of the above documents have been relied upon to varying degrees in the preparation of
the VFMP herewith.
2.2.1

Remnant Vegetation and Weeds

The vegetation within the Buffer Lands comprises the following vegetation types:
•

Blackbutt Open Forest (4.5ha);

•

Swamp Mahogany Forest (EEC) (1.7ha);

•

Disturbed Apple - Mahogany Forest (EEC) (0.05ha)*;

•

Disturbed Swamp Mahogany Forest (EEC) (0.6ha); and

•

Disturbed Pine Forest (0.7ha)

* For the purposes of this VFMP, the small area of disturbed Apple - Mahogany Woodland has been incorporated into the
related Swamp Mahogany Forest for ease of management.

The remnant vegetation communities identified above are largely devoid of weeds, however
the disturbed variants have been exposed to exotic species infiltration of various densities,
most notably the dense stands of Pinus ellioti (Slash Pine) and large clumps of Lantana
camara (Lantana) in the west, and the extensive cover of Setaria sphacelata (Setaria) in the
highly disturbed areas of Swamp Mahogany Forest in the south. Such areas have been
subject to active bush regeneration works over the past 2 years as required by the approved
VFMP for Stages 1, 4 & 5 (i.e., development consent DA 1438/2015 granted by the Land and
Environment Court on 9 November 2017).
Figure 3 shows the extent of these vegetation assemblages and a description of those
communities included within the Buffer Lands is provided below.
Glenning Valley VFMP E2 Buffer Lands – Stages 2 & 3

6

August 2021

Disclaimer: While all reasonable care has been taken to ensure the information shown on this
map is up to date and accurate, no guarantee is given that the information portrayed is free from
error or omission. Please verify the accuracy of all information prior to use.

Legend
Site Boundary
VFMP Land Boundary
Stages 2 and 3 Development Area

Vegetation Communities
Blackbutt Open Forest
Swamp Mahogany Woodland
Disturbed Swamp Mahogany
Woodland (Moderate Quality)
Disturbed Swamp Mahogany
Woodland (Low Quality)
Disturbed Apple - Mahogany
Forest (Moderate Quality)
Disturbed Pine Forest

0

250
Note:
1. Boundaries are not survey accurate
2. Do not scale off this plan

metres

Title: Figure 3 - Vegetation Map

Date: June 2021

Location: Glenning Valley
Client: Glenning Valley Nominee No.1 Pty Ltd

AEP Ref: 1390.04

Blackbutt Open Forest

Buffer Lands Area – 4.5ha
The Blackbutt Open Forest community on site is predominantly well developed and intact,
although small patches have been disturbed in the northeast. The canopy is moderately tall
and dense, occurring at 20-30m in height, and includes a well-developed shrub layer and a
moderate to sparse groundcover of native ferns, grasses and forbs.
The occurrence of this community within Buffer Lands includes the area of high quality
along the northern boundary, and similar quality vegetation that buffers the Swamp
Mahogany Forest EEC and White-bellied Sea-Eagle nest structure tree.
Indicative Species:
•

Upper Stratum: Eucalyptus pilularis (Blackbutt), Corymbia maculata (Spotted Gum),
Syncarpia glomulifera (Turpentine), Eucalyptus resinifera (Red Mahogany) and
Eucalyptus umbra (Broad-leaved White Mahogany).
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•

Shrub Layer: tall shrub layer includes Allocasuarina torulosa (Forest Oak) and young
Turpentine individuals. Smaller shrub layer consists of species including Leptospermum
polygalifolium (Yellow Tea Tree), Melaleuca nodosa (Prickly-leaved Paperbark), Daviesia
ulicifolia (Gorse Bitter-pea) and Pimelea linifolia (Slender Rice Flower).

•

Ground Cover: well-developed, with a moderate to sparse covering of Pteridium
esculentum (Bracken), Entolasia stricta (Wiry Panic), Microlaena stipoides (Weeping
Grass), Themeda australis (Kangaroo Grass), Lomandra obliqua (Twisted Mat-rush) and
Dichondra repens (Kidney Weed) interspersed with a dense covering of leaf litter and
fallen vegetation.

•

Disturbed areas of this community have been cleared and/or disturbed and include
weedy infiltration from species such as Andropogon virginicus (Whiskey Grass), Sida
rhombifolia (Paddy’s Lucerne), Senecio madagascariensis (Fireweed) and Setaria sp.

This community is commensurate with the Narrabeen Coastal Blackbutt Shrubby Forest
(Map Unit 27) and was identified as such within regional mapping (Eastcoast Flora 2002).
The community is not listed as an EEC under the NSW Biodiversity Conservation Act 2016
(BC Act) and/or the Commonwealth Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act).
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Swamp Mahogany Forest

Buffer Lands Area –1.7ha
The Swamp Mahogany Woodland occupies the low-lying areas in the west of the site, and
abuts the SEPP14 wetland offsite. The community is well developed, with a moderate to
sparse canopy up to 20m in height occurring above a typically dense shrub and ground layer.
The canopy layer becomes less conspicuous in both height and density in areas closer to the
Coastal Management SEPP (SEPP CM) wetland in the west, and areas of moderate to high
disturbance were identified further south of the intact patch of the community.
Indicative Species:
•

Upper Stratum: Eucalyptus robusta (Swamp Mahogany), Eucalyptus resinifera (Red
Mahogany) and Callistemon salignus (Willow Bottlebrush).

•

Shrub Layer: moderate to dense shrub layer includes a diverse range of species including
Banksia spinulosa (Hairpin Banksia), Acacia longifolia (Sydney Golden Wattle),
Melaleuca nodosa (Prickly-leaved Paperbark) and Melaleuca linariifolia (Snow in
Summer).

•

Groundcover: typically, dense community of ferns and sedges including Gahnia clarkei
(Saw Sedge), Gahnia sieberiana (Red-fruited Saw Sedge), Caustis pentandra (Thick Twist
Rush), Adiantum aethiopicum (Common Maidenhair) and Pteridium esculentum
(Bracken).
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This community is commensurate with the Alluvial Floodplain Shrub Swamp Forest as
detailed within regional mapping (Map Unit 20 - Eastcoast Flora 2002) and the Swamp
Sclerophyll Forest on Coastal Floodplains EEC as listed under the BC Act.
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Disturbed Swamp Mahogany / Apple – Mahogany Forest

Buffer Lands Area – 0.7ha
Areas of moderate quality Swamp Mahogany / Apple – Mahogany Forest have been
disturbed by previous clearing and weed incursion, but have largely retained a native
species composition and can be rehabilitated with minimal intervention.
The low quality areas have been cleared and/or weed infested, with groundcover dominated
by exotic grasses and disturbance specialists including Setaria sphacelata (Setaria) and
Imperata cylindrica (Blady Grass), and have also been exposed to dense infestations of
Lantana camara (Lantana) in areas. Areas of low quality are likely to require more extensive
weed control and rehabilitation works.
Bush regeneration works have been undertaken in line with the approved VFMP works for
two (2) years resulting in a reduction in exotic grasses and native regeneration.
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Disturbed Pine Forest

Buffer Lands Area – 0.7ha
Areas in the west of the site occur as a dense stand of Pinus elliottii (Slash Pine) that are the
residue or spread of a pre-existing pine plantation. Some native species including Eucalyptus
pilularis (Blackbutt) and Syncarpia glomulifera (Turpentine) are interspersed within the
canopy, suggesting the area previously occurred as Blackbutt Open Forest. Subsequent
rehabilitation efforts will therefore aim to restore the Blackbutt Open Forest or variant
therein.
Under VFMP works for Stages 1, 4 and 5 all Pine trees less than 300mm in diameter at breast
height have been removed.
This community occupies some of the southwestern parts of the Buffer Lands that surround
existing Swamp Mahogany Woodland and Apple/Mahogany Forest EECs.
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Indicative Species:
•

Upper Stratum: Dominated by P. elliotii but includes individuals of native species such
as Syncarpia glomulifera (Turpentine), Eucalyptus pilularis (Blackbutt) and Angophora
floribunda (Rough-barked Apple).

•

Shrub Layer: sparse shrub layer but relatively diverse with natives including Acacia
longifolia (Sydney Golden Wattle), Banksia spinulosa (Hairpin Banksia), Breynia
oblongifolia (Coffee Bush) and Polyscias sambucifolia (Elderberry Panax) along with
exotics such as Lantana, Senna pendula (Senna) and Ligustrum sinense (Small-leaved
Privet).

•

Groundcover: sparse to moderate groundcover depending upon density of surrounding
P. elliotii trees and needle build-up. Exotic species were most common and included
Setaria sphacelata (Setaria), Paspalum urvillei (Vasey Grass) and Asparagus aethiopicus
(Asparagus Fern). Native species within the groundcover included Pratia purpurescens
(Whiteroot), Dianella caerulea (Flax Lily) and Lomandra longifolia (Spiny-headed Mat
Rush).

This community is not considered to be commensurate with any native vegetation
communities listed within regional mapping or any EECs.
A comprehensive Flora Species List for the site is presented in Appendix A.
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2.2.2

Fauna and Habitat

Fauna surveys to date have identified 167 species within the site, consisting of 11
amphibian, 13 reptile, 43 mammal and 100 bird species. A full species list for fauna recorded
on the site is provided in Appendix B.
Through fieldwork and searches of Atlas records conducted, a total of 15 threatened fauna
species have been identified from the site and immediate surrounds (within 500m). Species
recorded included:
•

Wallum Froglet (Crinia tinnula) – habitat provided within the SEPP14 wetland and
Swamp Sclerophyll Forest. Swamp Forests within Buffer Lands provide habitat for
the species.

•

White-bellied Sea-Eagle (Haliaeetus leucogaster) – previously recorded nesting in
SEPP14 wetland and formerly perching regularly within a Syncarpia glomulifera
(Turpentine) on the site (2010) (no roosting has been noted since 2010 in this tree),
and observed nesting within a Eucalyptus pilularis (Blackbutt) in the E2 Buffer Lands
during the 2016 breeding season, however since 2017 no breeding activity has been
observed and the Nest Structure on the E2 land has been confirmed as abandoned
since 2020 by White-bellied Sea-Eagle expert Dr Stephen Debus.

•

Varied Sittella (Daphoenositta chrysoptera) – likely to be an irregular visitor to the
site as part of wider movements. Potential habitat in Buffer Lands.

•

Little Lorikeet (Glossopsitta pusilla) – wide moving species that is likely to be an
irregular visitor to the site when trees are flowering. Nesting potential available in
hollow trees. Potential habitat in Buffer Lands.

•

Powerful Owl (Ninox strenua) – nesting, roosting and foraging habitat available on
the site for the species. Potential foraging and roosting habitat in Buffer Lands
though not recorded in previous two years of survey.

•

Eastern False Pipistrelle (Falsistrellus tasmaniensis) – potential roosting and
foraging habitat available on site. Potential habitat in Buffer Lands.

•

Little Bentwing-bat (Miniopterus australis) – potential foraging habitat present on
the site for the local population and day roosting habitat available in the form of
hollow trees. No maternity habitat (caves) present. Potential foraging habitat in
Buffer Lands.

•

Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) –potential foraging
habitat present on the site for local population. No roosting or maternity habitat
(caves) present. Potential foraging habitat in Buffer Lands.

•

East-coast Freetail-bat (Mormopterus norfolkensis) - potential foraging habitat
present on the site for local population. Roosting and breeding habitat present in the
form of hollow trees. Potential habitat in Buffer Lands.
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•

Koala (Phascolarctos cinereus) – identified “highly suitable koala habitat” is present
within the site, with direct links to larger offsite areas to the west and connections
through secondary habitat to small patches to the northeast. However, field surveys
in accordance with the Koala SEPP and Guideline have not found any evidence of
koalas on the site, which is consistent with a paucity of local records and other expert
assessments carried within the site, and therefore the site does not constitute “core
koala habitat”.

•

Yellow-bellied Glider (Petaurus australis) – foraging and nesting habitat present, and
habitat connections to larger offsite areas of habitat to the west and south. Potential
habitat in Buffer Lands, though considered unlikely to be present after two years of
survey.

•

Squirrel Glider (Petaurus norfolcensis) – foraging and nesting habitat present, and
habitat connections to larger offsite areas of habitat to the west and south. Potential
habitat in Buffer Lands.

•

Long-nosed Potoroo (Potorous tridactylus) – foraging and nesting habitat present,
and habitat connections to larger offsite areas of habitat to the west and south.
Confirmed habitat in Buffer Lands.

•

Grey-headed Flying-fox (Pteropus poliocephalus) - likely to be a seasonal visitor
when fruiting / flowering resources are available over the wider locality. No existing
camp areas present, but some potential areas for such to be established. Potential
habitat in Buffer Lands.

•

Greater Broad-nosed Bat (Scoteanax rueppellii) - potential foraging habitat present
on the site for local population. Roosting and breeding habitat present in the form of
hollow trees. Potential habitat in Buffer Lands.

Consideration of the above species and their habitat requirements is a key consideration for
VFMP formulation.
2.3

Other Site Values

In accordance with condition 3.11 of development consent DA 465/2020, the Buffer Lands
will also serve a valuable role in regards to stormwater and drainage management postdevelopment. By controlling water quality downstream of detention basins, the Buffer
Lands will assist in maintaining post development water quality to the groundwaterdependent Swamp Mahogany Forest EEC and listed Coastal Management SEPP wetland.
The Buffer Lands will also provide a ‘green belt’ on the edge the development, providing a
visual interlude to the developed landscape while protecting the integrity of retained E2
Swamp Mahogany Forest EEC and SEPP14 Wetland. Planned passive recreation features and
proposed shared pedestrian paths will also augment the amenity of the development.
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A Water Quality Monitoring Procedures Program for the Site is provided at Appendix F of
this this VFMP. In accordance with condition 3.11 and 3.12 of development consent DA
465/2020 and condition 1.12 of Biobanking Statement 35, the protocol develops water
quality monitoring procedures directed at sediment controls to ensure there is no
demonstrable adverse effect on the adjacent E2 Buffer Lands from the Stages 2 and 3 and to
identify remediation actions in the event that sediment-laden waters flow from the site.
Water quality will be tested in the locations described in the Water Quality Monitoring
Procedures Program, prior to clearing works commencement, thus allowing for a reliable
baseline to measure from moving forward.
2.4

Relationship to other Plans, Approvals or Legislation

The proposed works outlined within this updated VFMP seek to meet necessary obligations
as listed within the following approvals:
•

Biobanking Statement #35 issued for the development. The NSW Biobanking scheme
was established under Part 7A of the (now superseded) Threatened Species Conservation
Act 1995 (TSC Act);

•

Conditions 3.11 and 3.12 of development consent DA/465/2020 granted by the Land
and Environment Court on 6 May 2021 in accordance with the Environmental Planning
& Assessment Act 1979.

•

Approval under the Environment Protection & Biodiversity Conservation Act 1999.

The following plans of management relate to the E2 Buffer Lands (directly or indirectly) for
other aspects of the development, as outlined in the Conditions of Consent for
DA/465/2020:
•

Wildlife Management Strategy (WMS) for Stages 2 & 3;

•

Construction Environmental Management Plan (CEMP) for Stages 2 & 3.

•

Stage 1A Vegetation and Fauna Management Plan for WBSE Nest Tree Buffer Lands

•

White-bellied Sea Eagle Plan of Management;
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3.0 Management Issues
Rehabilitation and management of the Buffer Lands poses several management issues, with
each requiring a specific approach as part of an overall holistic program aimed at achieving
VFMP objectives. The Buffer Lands have been stratified into discrete Management Areas
(MAs) to better focus the required works.
The overall VFMP objectives are to:
•

Minimise ecological impacts directly related to the adjoining residential development
approved under DA 1438/2015 and DA/465/2020.

•

Provide sufficient surety for ongoing ecological health of the Buffer Lands.

•

Limit potential for edge effects from surrounding developed areas to infiltrate interior
‘core’ habitats.

•

Provide protection to key identified features as far as possible (e.g. White-bellied SeaEagle nest structure and former roost tree).

•

Ensure integrity of the Buffer Lands to assist in maintaining downstream water balance
targets.

•

Work compatibly with the required bushfire protection measures outlined for the
development.

The key management issue categories that have been identified as requiring action to
achieve the VFMP objectives are outlined below.
Threatened Species Habitat
The Buffer Lands contain known and occupied threatened species habitat as identified
above in section 2.2.2 of this VFMP. Works programs are aimed at minimising impacts while
improving and maintaining long term viable habitat and linkages for these species. The
removal of hollow-bearing trees within the development area represents the probable loss
of roosting and foraging habitat for several fauna species. Habitat supplementation works
within the Buffer Lands are required to provide ongoing roosting habitat for these species,
which include threatened species such as Gliders and several microbat species.
Weeds
The Buffer Lands contain several problematic weed species, including patches of infestation.
Targeted eradication programs are underway, and will continue as part of this updated
VFMP, to control these species and then facilitate natural regeneration and active
rehabilitation. Although undesirable, areas of large infestations may currently provide
valuable habitat for resident fauna (i.e. Lantana thickets for bandicoots and potoroos as well
as small bushland birds), and therefore a mosaic approach to removal has been undertaken
and will continue.
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Incursion & Edge Effects
By its very nature, Buffer Lands are designed to limit potential for edge effects from
surrounding developed areas to infiltrate interior ‘core’ habitats, which in this case includes
the Swamp Mahogany Forest EEC and downstream Coastal Management SEPP wetland. It
will be necessary to manage both edge effects and unauthorised incursion into the Buffer
Lands. To achieve such is likely to require a combination of hard and soft measures; ‘hard’
measures being designed and employed in areas of high interface activity / risk, and ‘soft’
measures being employed throughout the entirety of the Buffer Lands / development estate
interface.
Feral Animals
Dogs, cats and foxes have all been recorded within the site, and controls should be put in
place to control numbers in Buffer Lands. Noting the inherent issue of re-colonisation from
adjacent offsite unmanaged lands, it would appear an unrealistic goal to eradicate pest
species in their entirety. Rather, focus is on ensuring numbers are not at levels that are
harming the natural ecosystem.
Acid Sulphate Soils
Potential Acid Sulphate Soils and Acid Sulphate Soils (ASS) may occur in parts of the Buffer
Lands. However, there is negligible subsurface works required by this VFMP that would
result in significant soil disturbance and exposure, hence the management of such if present
within the Buffer Lands should be readily achievable.
Project works should adhere to standard controls specified in Acid Sulphate Management
Plans to reduce risks of ASS to sensitive downstream EECs and SEPP CM Wetland.
Fire
Fire will need to be managed within the Buffer Lands, including wildfire and arson related
events. Prescribed ecological burns may also need to occur on a semi-regular basis.
Rubbish
Rubbish should be removed where required and disposed at appropriately licensed
facilities. The need to remove significant amounts of material should be assessed on a caseby-case basis, as in some instances the material is inert rocks and rubble that could be
providing shelter habitat for small fauna in Buffer Lands.
Potential Pathogens / Disease
As with any civil construction site, there will be potential for various pathogens and diseases
to be introduced to the site during construction works. Appropriate hygiene controls will
need to be employed to minimise the chances of any such introductions occurring. Response
plans will also need to be actioned in the event of such an event occurring. Prevention
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protocols should be established prior to any works on site and maintained throughout the
construction phase.
Altered Hydrology
The removal of vegetation and the disturbance of soils creates a risk of an increase in erosion
and potentially a negative effect on the quality of water runoff. The Buffer Lands will provide
an area of infiltration for any overland water flow (bearing in mind the high infiltration rate
sandy soils present), while the construction of detention basins within the development
estate upstream are designed to mitigate the negative effects on stormwater quality and
quantity.
Monitoring and Maintenance
The responses of Buffer Lands (particularly the Swamp Mahogany Forest EEC) to the
development of upstream areas and the effectiveness of works conducted within the Buffer
Lands will require monitoring to determine progress towards achieving VFMP objectives.
Maintenance will also be required where necessary as dictated by monitoring results.
Monitoring is to involve the establishment of Control Fixed Monitoring Points (Control
FMPs) within areas not subject to VFMP works or potentially exposed to indirect impacts of
the development. Conversely, Treatment FMPs are to be stationed in areas subject to VFMP
works (or downstream of the development estate) during and following construction works.
This will provide baseline data that allows comparisons pre and post
development/treatment.
Control and treatment FMPs have already been installed and data recorded for the past two
years under the previously approved version of this VFMP for Stages 1, 4 and 5. These FMPs
will continue to be monitored as part of this updated VFMP for Stages 2 and 3.
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4.0 Management Priorities
In regards to setting priorities, it is important to consider the key objectives, and particularly
the timeframes that relate to development activity surrounding the Buffer Lands. Stage
boundaries have been determined that include sections of the development estate and
Buffer Lands (Figure 1), with the timing for VFMP works to occur relative to the
corresponding Stage of construction. Also, the general principles of minimal intervention,
maximising use of existing natural assets, cost control and realistic outcome expectations
need to be applied.
The following priorities have been set for tasks associated with the works, understanding
that this updated VFMP follows on from already completed works and is targeted at Stage 2
& 3 works:
Critical (first priority – prior to any other works on site [ASAP])
•

To mitigate potential impacts of construction activities relating to Stages 2 & 3 on
retained native vegetation and habitat within Lot 427 DP1256522, a Wildlife
Management Strategy, White-bellied Sea Eagle Plan of Management, and Construction
Environmental Management Plan (CEMP) are to be produced and approved prior to
issue of any construction certificate.

•

Prior to the commencement of construction, a Soil and Water Management Plan (SWMP)
is to be prepared in accordance with the latest edition of the Landcom publication "Soils
and Constructions - Volume 1" {"The Blue Book") and provided to the Principal
Certifying Authority (PCA). The SWMP is to be prepared, reviewed and updated by
persons suitably qualified to interpret "The Blue Book" or trained in use of "The Blue
Book" for preparation of Soil and Water Management Plans (CPESC or equivalent). The
SWMP shall be modified and updated during construction to reflect any changes to the
on-ground conditions. A copy of any modifications or updates to the SWMP shall be
approved by a suitably qualified person and provided to the PCA and Council upon
request. Erosion and sediment controls shall be monitored, maintained and adapted in
accordance with the most recent SWMP until the site is fully stabilised and landscaped.

•

As per BBS ID 35, Project costings are to be generated by the civil contractor and the
Bush Regenerator and Project Ecologist for the physical works required for the
implementation of these conditions detailed herewith and submitted to Council.

•

Subject to (and in accordance with) condition 3.4 of development consent DA 465/2020,
the boundary of the E2 land fronting the residential zoning, as depicted in the set of
approved drawings under DA 465/2020, is to be surveyed and pegged with minor
clearing undertaken (under the supervision of the Project Ecologist) along the length to
permit installation of a three-strand plain wire fence (i.e. not barbed) with star pickets
at intervals not greater than 10m to allow movement of animals into E2 lands during
clearing works. Immediately after clearing is completed, before earthworks commence,
a permanent 1.8m high fence must then be constructed with the overall objective to have
the E2 Buffer Lands and development area separated by permanent fencing before
earthworks commence.
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•

Induction of the civil contractor and other third parties as required by the Project
Ecologist in relation to ecological protocols.

•

Establish and collect baseline data at Fixed Monitoring Points (FMPs) for all control
points noting that monitoring at FMPs has been occurring for the past 2+ years.

High Priority (prior to / as part of initial construction works for each Stage)
•

Commence fauna habitat supplementation;

•

Disease and pathogen prevention;

•

Erection of tree protection measures;

•

All fenced tree protection areas are to be clearly marked with "No Go Area" signage
attached to the fencing; and

•

Seed collection and propagation and/or sourcing of local provenance tubestock.

Medium Priority (within 6 months of construction works completion for each Stage, ideally
sooner)
•

Native species planting (where required);

•

Incursion & edge effects control;

•

Rubbish removal;

•

Feral animal control program;

•

Continue FMP monitoring, including the establishment of Treatment FMPs shortly after
VFMP works noting FMPs are already established; and

•

Continue fauna habitat supplementation works.

These and other management actions must also be responsive to any identified notable
events or relevant matters arising at any stage on site.
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5.0 Management Guidelines
VFMP Buffer Lands have been stratified into Vegetation Management Areas (VMAs), with
required actions developed for each to address identified management issues and achieve
overall VFMP objectives. VMAs have been arranged in order of likely intensity of VFMP
works (with VMA 1 requiring the most effort).
VMAs correspond to the following areas:
VMA 1 – Highly disturbed areas of Pine Forest and Swamp Sclerophyll Forest EEC (0.9ha)
VMA 2 – Moderately disturbed areas of Swamp Sclerophyll Forest EEC (0.4ha)
VMA 3 – Largely undisturbed areas of Blackbutt Open Forest (4.5ha)
VMA 4 – High quality Swamp Sclerophyll Forest EEC (1.7ha)
The location of each VMA is provided in Figure 4 and Table 1 includes general management
guidelines for each corresponding Management Unit. See Section 6 for specific details of
each management action.
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Table 1 – Management Guidelines for each VMA
Management
Issue(s)

VMA
All

•
•
•
•
•
•

Weed Management
Monitoring and
Maintenance
Rubbish
Fire
Pathogens/Disease
Feral Animals

Relevant Actions
•
•
•
•
•

•
•
1

•
•
•

Weeds
Edge Effects
Threatened Species
Habitat

•
•
•

•

•

•
2

•
•
•

Weeds
Edge Effects
Threatened Species
Habitat

•
•

•

•
•

Undertake weed management to achieve overall targets set within
BS35 (see Section 6.2.3)
Undertake monitoring (baseline & ongoing) to track progress
towards achieving overall targets and objectives
Maintenance works to be conducted where necessary depending on
monitoring results and requirements to meet set targets
Immediate removal of potentially hazardous rubbish, and rubbish
in general on a quarterly basis
Appropriate fire regime to be developed as per “Guidelines for
Ecologically Sustainable Fire Management, NSW Biodiversity
Strategy (National Parks and Wildlife service, 2004)” to maintain
ecological function of VFMP Lands (if necessary)
Hygiene controls during construction works to minimise the risk of
pathogen/disease introduction
Focus is on ensuring feral numbers are not at levels that are
harming the natural ecosystem.
Continued weed control to remove woody weed infestations
(particularly P. elliottii and L. camara)
Pine tree suppression to limit ongoing spread of P. elliotii
Planting of shrub and canopy species using local tubestock
representative of the Blackbutt Open Forest and / or Swamp
Sclerophyll Forest EEC (see Section 6.2.4 for species list)
Facilitate natural spread and regeneration of Swamp Sclerophyll
Forest EEC from the north via periodic removal of unwanted
(exotic) species including pasture grasses
Appropriate fencing/demarcation along boundary with
development estate to control access and inhibit pest and pet
movement into area
Installation of a variety of nest box types for native fauna (see
Section 6.2.2)
Continued weed control to remove infestations
Planting of shrub and canopy species where necessary using local
tubestock representative of the Swamp Sclerophyll Forest EEC (see
Section 6.2.4 for species list)
Facilitate natural spread and regeneration of Swamp Sclerophyll
Forest EEC from adjoining areas to be assisted via periodic removal
of unwanted (exotic) species
Appropriate fencing/demarcation along boundary with
development estate to inhibit pest and pet movement into area
Installation of a variety of nest box types for native fauna

3

•
•
•

Weeds
Edge Effects
Threatened Species
Habitat

•
•

Installation of a variety of nest box types for native fauna
Appropriate fencing/demarcation along boundary with
development estate to control access and inhibit pest and pet
movement into area

4

•
•

Weeds
Edge Effects

•

Appropriate fencing/demarcation along boundary with
development estate to control access and inhibit pest and pet
movement into area
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6.0 Implementation
6.1

Schedule of Works

All physical vegetation rehabilitation work is to be supervised by an appropriately qualified
and experienced bush regenerator, ideally with minimum qualifications of TAFE Certificate
III in Bush Regeneration or Conservation and Land Management, and over 5 years field
experience.
Physical protection works are to be undertaken as detailed below and also in accordance
with Stage 1A VFMP.
Works are broadly sequential, but some overlap in time. Detailed explanations of works
presented below are included in Section 6.2.
Table 2 – Management Actions
Management
Phase
Buffer Land
Preparation
(s 6.2.1)

Task
Physical
protection

VMA
All
areas

Management Actions

Responsibility

Install fencing
/demarcation with
appropriate signage
along boundary of
VFMP Lands adjoining
the relevant stage
Protect existing native
vegetation cover from
future
construction/weed
control activities
through temporary
fencing/bunding

Contractors
under
instruction of
Project Ecologist

-

Continue collection of
FMP and other
monitoring data as per
previous VFMP
version for Stages 1, 4
and 5.

Project Ecologist

-

All contractors and
sub - contractors to
receive induction in
relation to ecological
protocols

Project Ecologist

-

-

Monitoring

All
areas

Induction

Disease and
Pathogen
Prevention

All
areas

-

Establish disease and
pathogen prevention
protocols prior to any
works

Contractor/
Proponent

Erosion
and
Sediment
Control

All
areas

-

Implement best
practice
erosion/sediment
controls

Contractor/
Proponent
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Management
Phase

Fauna Habitat
Supplementat
ion
(s 6.2.2)

Task

VMA

Management Actions

Responsibility

Timing

Rubbish

All
areas

-

Accumulations of
rubbish to be removed

Contractor/
Proponent

Within 6
months of
construction
works
completion
for each Stage,
ideally sooner

Install nest
boxes/felle
d hollowbearing
trees

All
areas

-

248 nest boxes of
various sizes have
been installed onto
mature trees at
appropriate heights as
supplementary refuge
habitat for native
fauna including
possums, gliders and
microbats within E2
(55) and offsite lands
(193) to account for
hollows lost as part of
DA 1438/2015.
10 additional nest
boxes have been
installed in E2 lands
adjacent to Stage 2 & 3
as per condition 3.14
of DA 465/2020.
Felled hollow-bearing
trees have been used
during the offsite and
Stage 2 & 3 nest box
installations. Hollow
bearing trees with
good hollows should
be dismantled in
sections to maximise
hollows that can be
salvaged

Project Ecologist

Prior to
construction
works within
relevant Stage

-

-

Ground
Habitat

All
Areas

-

Retain fallen trees as
ground habitat within
Buffer Lands

Contractor/
Proponent

Prior to and
during
construction
works for
relevant Stage

Monitoring

All
Areas

-

Monitoring of nest
boxes to be conducted
every 6 months for a
period of 3 years from
the date of the
commencement of
clearing works.

Project Ecologist

Following
fauna habitat
installation
works

-

Installation of 30 nest
box monitoring
Cameras is E2 lands
with monitoring to

Project Ecologist

Spring of
2022.
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Management
Phase

Task

VMA

Management Actions

Responsibility

Timing

Staged tree and shrub
planting within Pine
Forests and highly
disturbed Swamp
Sclerophyll Forest EEC
following removal of P.
elliottii, Lantana
infestations and exotic
grasslands (see Table
3 for minimum
planting densities)
Supplementary
planting (where
required) within
weed-treated remnant
bushland
Species to be
consistent with
common species
present in
surrounding native
communities and
sourced from local
tubestock
Plantings to be
targeted towards
heavily
degraded/modified
areas that are
considered unlikely to
naturally regenerate
Fertilise and water
new plantings as
required by bush
regenerators
recommendations
Mulch to be applied
around plantings as
necessary

Bush
Regenerator

March to May
/ September
to November
prior to
construction
works within
relevant Stage

Continue collection of
FMP monitoring data
as per previous VFMP
version

Project Ecologist

run for a minimum of
10 weeks
Revegetation
(s 6.2.4)

Vegetation
Planting

1,2

-

-

-

-

-

-

Monitoring

All
Areas

-
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Management
Phase
Monitoring/
Maintenance
(Year 1)
(s 6.2.5)

Task
Continue
weed
control and
maintain
new
plantings

VMA
All
areas

Management Actions
-

-

-

Collect
Monitoring
data

All
areas

-

-

-

House
keeping

All
areas

-

-

Glenning Valley VFMP E2 Buffer Lands – Stages 2 & 3

Responsibility

Continue staged
approach for removal
of P. elliottii, Lantana
infestations and exotic
grasslands with follow
up revegetation works
Inspect other work
areas and remove any
weed regrowth
Treat plantings with
additional water
and/or fertiliser as
required
Replace failed
plantings as necessary

Bush
Regenerator

Collect data from
Control and Treatment
FMPs every 3 months
for comparisons with
base reference data
and Environmental
Progress Reporting
Fauna monitoring
surveys every 6
months to include
anabat recordings for
microbats, camera
traps for Long-nosed
Potoroo, and
songmeter recordings
and surveys for
Wallum Froglet within
areas of the Swamp
Mahogany Woodland
in close proximity to
SEPP CM wetland
Inspect nest boxes
every 6 months,
replace or repair as
necessary

Project Ecologist

Ensure integrity of
temporary fencing
along construction
boundaries and
permanent fencing
along VFMP Lands
boundary
Maintain and repair as
necessary
Rubbish to be
removed whenever
observed

Contractor/
Proponent
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Management
Phase

Monitoring &
Maintenance
(Year 2 and 3
– per each
correspondin
g Stage)
(s 6.2.5)

Task

VMA

Management Actions

Responsibility

Provide
monitoring
report

All
areas

-

Production of a
Monitoring Report
every 3 months that
includes status of
rehabilitation works,
monitoring data
results and progress
towards achieving key
objectives

Project Ecologist

Continue
weed
control and
maintain
new
plantings

All
areas

-

Continue staged
approach to removal
of P. elliottii along with
Lantana and exotic
grasslands (if
required) with
associated
revegetation works
Inspect other work
areas and remove any
weed regrowth
Treat plantings with
additional water
and/or fertiliser as
required

Bush
Regenerator

Ensure integrity of
fences along VFMP
Lands boundary
Maintain and repair as
necessary
Rubbish to be
removed whenever
observed

Contractor/
Proponent

Collect data from
FMPs every 3 months
including
photographic records
and compare with
base reference data
Fauna monitoring
surveys every 6
months to include
anabat recordings for
microbats, songmeter
recording and surveys
for the Wallum Froglet
and Camera Trapping
to record Long-nosed
Potoroo and other
threatened species
Inspect nest boxes
every 6 months,
replace or repair as
necessary

Project Ecologist

-

-

House
keeping

All
areas

-

-

Collect
monitoring
data

All
areas

-

-

-
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Management
Phase

Task
Provide
monitoring
report

VMA
All
areas

6.2

Implementation Details

6.2.1

VFMP Land Preparation

Management Actions

Responsibility

Production of 3monthly reports
including an Annual
Monitoring Report
that includes status of
rehabilitation works,
monitoring data
results and progress
towards achieving key
objectives

Project Ecologist

-

Timing

Physical Protection
Prior to the commencement of clearing works for each stage and under the supervision of
the Project Ecologist, fencing is to be erected around areas of construction to prevent
impacts upon surrounds. The fence must be a three-strand plain wire fence (i.e. not barbed)
with star pickets at intervals not greater than 10m to allow movement of animals into E2
lands. There must be a minimum 400mm gap between the ground and the bottom wire. A
pedestrian gate is to be installed to allow access for Project Ecologist/Bush Regenerators
into E2 lands. The fencing is to be erected in accordance with condition 3.4 of development
consent DA 465/2020. Temporary demarcation of the disturbed lands to be actively
rehabilitated from those remnant areas that are to regenerate/spread naturally (e.g. VMA
2) should also occur to prevent unintended impacts upon these areas during works.
Immediately after clearing works have been completed permanent fencing, constructed
from non-combustible materials, must be installed to a minimum height of 1.8m along the
length of the interface with the adjoining E2 lands, again under the supervision of the Project
Ecologist. The permanent fence will be dug in with an appropriate aperture to preclude
domestic pets such as cats and dogs with the overall objective to have the retained
vegetation bounded by permanent fencing at clearing completion with evidence supplied to
Council, in accordance with Condition 5.19 of development consent DA 465/2020.
Erection of tree protection measures is to be confirmed to Council's Development Ecologist
in writing by the Arborist and/or Project Ecologist prior to the commencement of works.
Alternatively, Council must be notified to undertake an inspection of the works.
The Arborist and /or Project Ecologist may require other habitat and/or trees to be
temporarily protected via fencing from time to time due to fauna usage. This fencing is to be
erected at the appropriate root zone protection limits (as determined by the Arborist and/or
Project Ecologist), prior to works being undertaken around that particular habitat or tree
where considered appropriate to maintain the safety of fauna present.
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Permanent signage is to be erected along installed fencing to inform the public and nearby
residents that it is a “No Go Area” and of the ecological value of the Buffer Lands, including a
contact number for the land owner, to enable reporting of unauthorised entry or activities.
Accumulated rubbish should be removed from Buffer Lands prior to construction works.
Rubbish removal should be conducted whenever rubbish is observed during site visits, and
checks made every 6 months for a period of three years following construction within each
corresponding Stage.
No clearing of native vegetation, storage of machinery or vehicles, waste, fill or materials or
unauthorised access is to occur within the fenced tree protection areas. Construction
impacts must be restricted within the identified development area and approved stage area
and must not encroach into areas of retained native vegetation. All material stockpiles,
vehicle parking and machinery storage are to be located within the areas proposed for
clearing. At no time are materials to be stored in areas of retained native vegetation.
Should unauthorised entry into the E2 and Buffer Lands occur the Project Ecologist will be
notified along with Council and further steps will be considered to prevent future
unauthorised access onto the E2 and Buffer Lands.
These actions will be adhered to and be in alignment with the CEMP.
Erosion/Sedimentation Controls
Current best practice erosion/sedimentation controls are to be implemented in accordance
with the SWMP by the construction contractor prior to activities detailed within this VFMP.
Measures including silt fencing, sediment filters and temporary flow diversion systems
should be installed within demarcated construction areas. All systems are to be monitored
and maintained frequently by the civil contractor to ensure their effectiveness during
construction works.
Erosion and sediment control measures (ESCM) will be constructed to manage disturbance
to the Buffer Lands during and after the clearing works. All work should be carried out in
accordance with relevant ordinances and regulations, in particular the requirements of
Landcom’s ‘Managing Urban Stormwater, Soils and Construction’ (the Blue Book).
A record is to be kept of all erosion and sediment controls on site and it is to be updated as
ESCM monitoring occurs. This record should contain details on the condition of control
measures, maintenance and cleaning undertaken (such as removal of accumulated rubbish
or sediment in ponding areas upstream) as well as any physical breaches that may occur.
This record can then be made available for inspection by the Principal Certifying Authority
on request.
Appropriate ESCM signage will be displayed to promote the importance of maintaining
sediment and erosion control measures. Signs should be located on the most prominent
sediment fence or erosion control device for the duration of works.
There are three distinct phases to be addressed in ECSM Control for this project.
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Prior to Works (for each Stage)
•

Prepare an Erosion and Sediment Control Plan (ESCP) for the relevant stage in
accordance with the Blue Book and ensure sediment traps (i.e. silt booms) are installed
at each tie in location as the first step in the ESCP.

Construction and Rehabilitation (for each Stage)
•

Install all erosion and sediment control measures in accordance with the Blue Book and
inspect to ensure proper installation and function;

•

Ensure machinery is appropriately cleaned to prevent spread of weeds/disease into
VFMP Lands (see below);

6 months post construction (for each Stage)
•

Monitor in accordance with the Blue book, and perform maintenance of ESCM measures
within the vegetation Buffer Lands if required; and

•

Inspect E2 Lands to ensure sedimentation is not occurring prior to removal of erosion
and sediment control measures.

Physical soil stabilisers must be applied in areas where there is an erosion risk. The choice
of method would depend on the appearance of stabiliser, the effect on soil aeration, water
penetration and soil temperature and its weed suppressing and native plant germination
properties (Buchanan, 1989).
Weed suppression materials may include:
•

Mulched, weed-free tree loppings;

•

Brush matting;

•

“Eucalyptus” style mulch, or mulch of felled trees from works;

•

Commercially available weed suppressant matting;

•

Hay or straw (seed/weed free); or

•

Recycled material such as newspapers and cardboard.

Stormwater Controls
•

Ensuring machinery access routes to construction areas are designed with adequate
sediment and erosion controls to minimise impacts upon Buffer Lands;

•

Appropriate hygiene controls are implemented for machinery, tools and construction
staff (e.g. machinery washdown and tool sanitisation) to avoid contamination of the
Buffer Lands; and

•

Monitoring and maintenance should continue up to 6 months post construction to
ensure natural regeneration of the surrounding areas is occurring and weed control is
conducted where necessary.
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Disease and Pathogen Prevention
Protocols for the prevention of disease and pathogen spread (particularly Phytophthora
cinnamomi) into the Buffer Lands are to be established by the civil construction and bush
regeneration contractors prior to any works on the site. This would include such measures
as vehicle washdown, tool sterilisation points and appropriate certification/sterilisation of
any imported soil. The contractors should be experienced with these protocols and
understand the importance of their implementation.
Appropriate hygiene protocols, including cleaning down work boots, machinery and
equipment must be implemented prior to entering the site, and before being transferred to
another site, to minimise the risk of transferring soil-borne pathogens and fungi. Hygiene
protocols must be in accordance with: Keeping it clean – A Tasmanian field hygiene manual
to prevent the spread of freshwater pests and pathogens (NRM South, South Hobart,
Tasmania. March, 2010); Hygiene protocol for the control of disease in frogs (Information
Circular Number 6. Department of Environment and Climate Change, Sydney South (NSW)
2008); Myrtle rust Primefact 1417, (NSW Department of Primary Industries July 2015 First
edition). Overarching hygiene principles and protocols for those entering site and Buffer
Lands are contained in Appendix D. Site specific design and implementation will be the
responsibility of the bush regeneration contractor and civil contractors.
Rubbish
Any areas of accumulated rubbish are to be removed at first encounter. Rubbish requiring
significant machinery access or earthworks to be removed successfully should be assessed
on a case by case basis, with any inert materials in this situation to remain in situ unless
there is a clear need and reason for removal.
Feral Animals
Dogs, cats and foxes have all been recorded within the site, and controls should be put in
place to control numbers in Buffer Lands. Noting the inherent issue of re-colonisation from
adjacent offsite unmanaged lands, it would appear an unrealistic goal to eradicate pest
species in their entirety. Rather, focus is on ensuring numbers are not at levels that are
harming the natural ecosystem.
The primary mechanism for minimising the impact of feral animals on the Buffer Lands is
appropriate fencing between the development site and the Buffer Lands to prevent
incursion from wandering domestic pets.
Physical activities to remove pest/feral species from the Buffer Lands will be undertaken.
Activities to manage feral animals may include:
•

Baiting of overabundant herbivores, namely rabbits;

•

Trapping of or baiting vertebrate pests, namely cats, foxes and dogs in consultation with
Central Coast Council.
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The need to undertake such works will be dictated by the results of the fauna monitoring
works at the Fixed Monitoring Points. Increasing presence of pest species at FMPs will
indicate that control works are required.
Monitoring
Since 2018 Fixed Monitoring Points (FMPs) have been established by the Project Ecologist,
including Treatment FMPs and Control FMPs. Control FMPs have been distributed within
areas not subject to VFMP works or potentially exposed to indirect impacts of the
development. All vegetation types present within the VFMP Lands are represented within
both Control and Treatment FMPs.
Data collected at each FMP occurs within a 20x20m plot and includes:
•

Native species diversity (number of species) and abundance (% cover);

•

Exotic species diversity, recruitment and abundance;

•

Dominant species in each stratum (ground, shrub and canopy);

•

Fauna survey results (Camera Trapping, Anabat recordings, bird census, songmeter
recordings and frog searches etc.);

•

Photos;

•

General condition comments.

As part of the monitoring program, general inspections should be undertaken for the
following:
•

Integrity of fencing for damage from tree fall or vandalism;

•

Inspection of Buffer Lands for signs of erosion;

•

Monitoring of vegetation for any sign of vegetation dieback.

Although general fauna data is valuable for monitoring purposes, the viability of the Buffer
Lands as habitat for threatened species including microbats, birds (e.g. Little Lorikeet),
mammals (e.g. Long-nosed Potoroo and Squirrel Gliders) and frogs (e.g. Wallum Froglet in
areas surrounding SEPP CM wetland) is of particular importance and should be targeted
during FMP establishment and subsequent data collection.
The location of the established FMPs is shown in Figure 4.
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Disclaimer: While all reasonable care has been taken to ensure the information shown on this
map is up to date and accurate, no guarantee is given that the information portrayed is free from
error or omission. Please verify the accuracy of all information prior to use.
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6.2.2

Fauna Habitat Supplementation

Nest Box Installation under DA/1438/2015
It was estimated as part of the assessment of DA/1438/2015 that 171 hollows would be
removed from the site for construction of Stages 1-5 as part of DA/1438/2015, which
represents the loss of potential roosting and nesting habitat for several resident fauna
species. As a result, BBS ID 35 states that 55 nest boxes are to be installed in the E2 lands
prior to Stage 1A and a further 193 nest boxes were to be installed in lands outside of the
development area.
Numbers of nest boxes installed within the VMAs were based upon achieving natural hollow
densities (~15/ha) within the corresponding installation area and are provided in Table 3
below.
Table 3 – Nest Box Location and Density installed for DA 1438/2015 in E2 lands
VMA

Area
(ha)

Estimated
No. of
Current
Hollows

Estimated No. of
Hollows at ‘Saturation’

No. of nest boxes
installed*^#

VMA 1

0.93

2

12

10

VMA 2

0.43

1

6

5

VMA 3

4.45

27

67

40

Total

5.81

30

85

55

* to reach natural saturation @ ~15/ha
^ exact locations are to the discretion of Project Ecologist
# to be installed prior to clearing per Stage @ a 1:1 ratio for hollows to be removed (see Appendix C)

The 55 nest boxes were installed prior to clearing works in Stage 1A between December
2018 and January 2019 as per condition 1.18 of BBS ID 35.
A further 193 nest boxes were installed in January 2021 in privately owned lands (Lot 105
DP 755263) to meet condition 1.19 of BBS ID 35. A combination of pre-fabricated and
salvaged hollows were installed within these lands.
The location of hollow-bearing trees (HBTs) within development stages 1, 4 and 5 and nest
boxes installed in E2 lands are provided in Figure 5.
Nest Box Installation under DA/465/2020
A further 10 nest boxes were installed on 26 May 2021 in E2 lands adjacent to Stages 2 and
3 as per condition 3.14 of the development consent for DA/465/2020 granted by the Land
and Environment Court on 6 May 2021.
The locations of the ten installed nest boxes and HBTs as part of Stages 2 and 3 is provided
in Figure 6.
This satisfies all nest box installation requirements for Stages 1-5 of the development.
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Disclaimer: While all reasonable care has been taken to ensure the information shown on this
map is up to date and accurate, no guarantee is given that the information portrayed is free from
error or omission. Please verify the accuracy of all information prior to use.
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Where possible nest boxes were constructed using hollows felled during the previous Stage
construction works. Felled hollows appropriate for installation as nest boxes should be
identified by the Project Ecologist during clearing works, stockpiled, collected and cut to size
for installation in other ecological projects as per Appendix D. The installation of these
‘natural’ nest boxes was prioritised over pre-fabricated varieties to maximise longevity of
the supplementary habitat for displaced hollow-dependent fauna. Hollows and/or hollowbearing trees within Stage 2 & 3 considered unsuitable for use as reinstalled hollows should
be relocated to the Buffer Lands as ground habitat for terrestrial fauna.
Artificial Nest Box Specifications
A ‘high quality’ nest box is, at a minimum, constructed from 18mm (or greater) marine grade
ply, glued and screwed. Nest boxes must incorporate an inspection lid, to be attached via
brass, galvanised or stainless steel hinges and screws. Installation of nest boxes/hollows
must not cause excessive damage to native vegetation. Nest boxes are to be attached to trees
via wire and springs and not screwed directly into the tree.
Nest Box Monitoring
Nest boxes installed as part of Stage 1A were first monitored 6 months after installation
(June, 2019) and will continue to be monitored every 6 months until for 3 years after
installation (December, 2021). The additional 193 nest boxes installed offsite to meet the
remaining requirements for BS25 and the 10 nest boxes installed for DA/465/2020 will be
monitored biannually for three years, from 6 May 2021.
Nest boxes proposed for installation have a 10 - 20 year lifespan in which time they will
require little to no maintenance. If a nest box is found to be irreparably damaged it will be
replaced during the required maintenance period. If feral /invasive species are found to be
inhabiting nest boxes appropriate action will be taken to remove the species either by the
Project Ecologist or pest exterminator.
Ground Habitat
Valuable ground habitat in the form of fallen/hollow logs and other debris is to be relocated
from the development estate to the E2 Buffer Lands. Hollows and/or hollow-bearing trees
considered unsuitable as nest boxes should also be relocated to the E2 Buffer Lands as
ground habitat for terrestrial fauna.
Other ground habitat should be created by the collection of bush rock and additional
excavated rock from the construction site (as directed by the Project Ecologist) and placed
in the E2 Buffer Lands, especially in the Blackbutt Forest and Pine Forest.
Coarse woody debris generated during site clearing should be placed in Buffer Lands as
habitat and around development / buffer lands interface to create a barrier to weed invasion
and informal access.
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6.2.3

Weed Control

Targeted weed control is to be implemented by the bush regeneration contractor within
6 months of completion of civil construction works within each relevant Stage, for a duration
of 3 years under this VFMP. Weed control requires an integrated approach and a single
method of treatment should not be relied upon. Bush regeneration principles employed by
Bradley (2002) should be the primary method. This method involves the systematic removal
of weeds to allow native plants to establish themselves when and where they choose
(Buchanan, 1989) and / or where planted.
The Bradley method of bush regeneration employs four basic principles:
1. Work outwards from good bush areas towards areas of weed (i.e. from VMA 2
towards VMA 1);
2. Make minimal disturbance to the environment;
3. Weed control will involve primary, consolidation and long-term maintenance; and
4. Do not over clear; let native plant regeneration dictate the rate of weed removal.
VMA 1 and 2 in the south of the site exist in a heavily or moderately disturbed condition that
will require concerted weed control efforts. In particular, removal of dense stands of P.
elliottii within and surrounding the disturbed Pine Forest will require extensive works that
are likely to cause heavy disturbances themselves. Although undesirable, the Pine Forest
would currently provide habitat for resident fauna, particularly as small hollows for
microbats and small arboreal mammals. Sufficient nest boxes have been installed within
surrounding areas as deemed necessary, which will maintain the availability of habitat and
provide a transition for resident fauna from Pine Forest to surrounding habitat resources.
It is therefore considered appropriate for a staged approach to P. elliottii removal, to
minimise the disturbance area at any one time, and allow time for any resident fauna to
relocate to supplementary habitat and the establishment of revegetation efforts. This should
occur over a longer duration within VMA 1 (~5 years from the date of the original VFMP,
being 05/02/2018, noting that approx. 2 years of works have already been undertaken at
the time of preparing this updated VFMP) to ensure weed control objectives are met.
Utilising the Bradley Method within the Buffer Lands necessitates that the removal of
P. elliottii commence within areas of VMA 2 where individuals have spread from the nearby
Pine Forest and occur as largely isolated individuals. Subsequent treatment would then
move towards the Pine Forest itself (VMA 1). Considering the potential habitat value of the
P. elliottii, it is considered responsible practice for the Project Ecologist to assist in the
removal of mature individuals that are likely to contain habitat features and inspect fallen
trees for fauna habitation (particularly microbats). Any trees identified as containing habitat
are to be left in-situ for a minimum of 48 hours following clearing of surrounding vegetation.
Clearing of habitat trees is to be supervised by the Project Ecologist. Injured fauna are to be
taken to a local wildlife carer.
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Recommendations for P. elliottii removal methodology within the Buffer Lands include:
•

Prior to pine removal works, Project Ecologist is to inspect mature pines for
potential habitat features, and visibly flag potential habitat trees using high vis tape
or similar;

•

Where light / scattered pine infestations are present within predominantly native
vegetation (VMA 2), it may not be suitable to mulch or remove pine from site due to
the risks of machinery movements damaging native vegetation. In this case pine
trees are to be selectively felled by a sufficiently experienced and qualified arborist
with the use of chainsaws, ensuring they are directionally felled to minimise
damaging native vegetation as much as practicable. Felled pine in these areas are to
remain in-situ and be broken down further using chainsaws (removing crown and
sectioned) to ensure better contact with the ground to speed up decomposition;

•

Heavy pine infestations within VMA 1 areas containing minimal native vegetation
may be mulched or removed from site using appropriate machinery. Pine should not
be felled and left in-situ in this area as this would result in log piles creating future
management issues, in particular suppressing native regeneration, restricting access
for bush regeneration activities, and increasing fire hazard. Depending on site
conditions and suitable access requirements for machinery, varying methodologies
may be required to manage dense / mature pine infestations. The following
methodologies are proposed:

Mulch In-situ
Pine should first be directionally felled to minimise damaging native vegetation as
much as practicable. Forest mulching equipment can then be used to grind felled
pine in-situ creating a layer of mulch spread over the ground. Suitable equipment
could include a tractor or posi-track machine with drum mulching head attachment
or similar. Note that this method has been used successfully to treat large areas of
pine infestation at Grahamstown. Monitoring plots in these areas have shown that
the pine mulch layer does not suppress native regrowth from the soil seedbank, with
successful native regeneration occurring within 6 months of mulching.
Mulch and remove from site
Pine is felled directionally to minimise damaging native vegetation, and then fed
through a trailer mounted wood chipper, and blown into a truck or trailer for
transport off site. Stumps should be left in-situ to degrade naturally to minimise soil
disturbance. Using this method would be dependent on suitable access for untracked vehicles, as there are no formed access tracks into the site. Areas of soil
disturbance following tree removal may require addition of native mulch derived
from elsewhere within the development as part of clearing works to stabilise the
area and improve soil structure.
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•

Note that a tree removal contractor may have differing methods or machinery more
appropriate for this task, which can be assessed for suitability when engaging a
contractor. More intensive follow up weeding will be required to manage pine
regrowth from seed following mulching in-situ.

•

Any trees suspected of containing habitat features/hollows should be felled in the
presence of the Project Ecologist. Any felled trunks that include significant hollows
may be left in situ or moved to other areas as ground habitat for terrestrial fauna;

Subject to advice from the specialist bush regenerator to the contrary, timing for
revegetation planting of the Pine Forest should be left to the discretion of the specialist bush
regenerator. However, it is suggested that regeneration planting should not occur until
natural regeneration has been observed by monitoring events to have commenced, as this
would indicate sufficient recovery in the health of the soil following mulching and/or
removal of the pine forest, indicating the allelopathic effects of the Pine Forest have been
negated.
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General Weed Removal Recommendations
Other areas of significant weed infiltration within VMAs 1 and 2 include dense infestations
of Lantana camara (Lantana) and large patches of exotic grasses (particularly Pennisetum
clandestinum (Kikuyu) and Setaria sphacelata (Setaria)). L. camara on site is likely to provide
refuge habitat for terrestrial mammals including potoroos and bandicoots, and the dense
areas of exotic grass provide groundcover stability. As a result, a staged approach of removal
interspersed with revegetation is also recommended.
Manual removal of herbaceous weeds, regrowth and seedlings is preferred where possible
with minimal disturbance to soil stability and existing native species. By utilising the Bradley
Method techniques such as cut and paint (for woody weeds including L.camara), careful total
removal (for non-woody weeds) and blanket covering of carpet herb weeds (such as vines),
will minimise soil disturbance and associated erosion and sedimentation. Cut and paint will
also allow for the remains of habitat exotics such as Lantana to break down over time as
native species colonise and supplement the habitat of resident fauna species. Areas where
weeds are removed manually will be stabilised by the end of each working day through
armouring or any other cover that protects the ground surface from erosive forces as per
the Blue Book. Removal work will be undertaken outside the seeding period of weeds that
produce large quantities of seed. If any work is undertaken within these periods, seed will
be collected, bagged and disposed of offsite at a designated Council facility.
If any herbicides are proposed to be used, the following factors are to be taken into
consideration when selecting the herbicide:
•

The safety of the particular herbicide to users, desirable plants, soil micro-organisms,
amphibians, birds and mammals (use of Aquatic-safe herbicides); and

•

The economics and time constraints of using herbicides over other methods.

Directions must be strictly followed and all precautions followed over time. For example,
Glyphosate herbicides are systemic and non-selective. They are commonly used in bush
regeneration as they are regarded as being comparatively safe for the operator and native
fauna, in addition to which they become inactive immediately on contact with the soil.
Therefore, it is considered relatively safe if used carefully in native communities, as there is
little chance of it moving through the soil (Buchanan, 1989). Glyphosate and other chemicals
can be applied using various methods including drilling, cut stumping and direct foliage
spray. Up-to-date local regulatory authority, supplier and manufacturer information will be
used to determine the most appropriate method.
If spraying is necessary, it will be undertaken in suitable conditions and left for the
recommended period. The best time to apply systemic poisons is when water and sugars are
being rapidly moved (translocated) around the plant. This is usually in the growing season,
when the plant is not stressed, and at a time of the day when transpiration is rapid. Plants
which sucker easily from roots in addition to plants with underground reproductive organs
must be treated just after flowering to ensure sugars (and hence herbicides) are moving
down to the bulbs, or tuber. Treatment when sugars are moving upward from the
underground organ to form the new seasons shoot will be of little effect (Buchanan, 1989).
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Appropriate occupational health and safety practices must be in place to ensure accidents
or herbicide spillages do not occur. These must also include the preparation of contingency
plans in the event of any accidents.
It is not possible to weed a site just once as the disturbance caused by the initial weeding, no
matter how carefully carried out, will have disturbed some soil. It is therefore very
important to revisit the rehabilitation area for follow up weeding, as cleared areas
containing even moderately disturbed soil are highly conducive to weed invasion. This is
also relevant to those areas of VMA 3 that are expected to be exposed to low levels of
disturbance as a result of any proposed works.
The phases of the weed control programme can be broken into three stages, noting that
works have already begun prior to this updated VFMP:
•

Primary weeding - this is the first time weeds are removed from the area. This has
occurred prior to construction works in accordance with Condition 1.25 of the BBS35.

•

Consolidation of primary works - over the next few months the weed control zones
may need several visits to remove weeds that are regenerating and/or have grown in
response to the disturbance and are competing with planted / regenerating native
plants.
These visits are essential, otherwise the weeds will re-invade, dominate and inhibit the
naturally regenerating / replanted natives.

•

Long term ongoing maintenance – after the four to six month period post primary
works, the number of weeding visits needed is reduced dramatically, so that the site may
only need a visit either once every 6 months or annually. Over the life of the development
it is recommended that monitoring of weeds continue in the long-term on an annual
basis. Following the completion of VFMP works, the ongoing responsibility for weed
control will ultimately lie with the land holder.

Methods of control will vary depending on the types of weed present and the extent of the
problem. It is expected that control will be most demanding during the first two to three
years while native vegetation is being re-established, although this is likely to be over a
longer time period in the case of the Pine Forest removal.
Appropriate disposal of all removed vegetation should be undertaken. Weed disposal is
particularly important and off-site disposal is essential. The weeding personnel will be
responsible for ensuring that stripped vegetation is appropriately managed and disposed of
at a Council designated waste disposal facility.

6.2.4

Revegetation

As per the weed control works, active revegetation (plantings) is to be concentrated within
VMA 1 and (to a lesser extent) VMA 2, with assisted natural regeneration considered
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adequate for the small areas of low disturbance expected within VMA 3. The proposed mix
of plant species to be included in revegetation works relates to the actual community to be
emulated, primarily being the Swamp Sclerophyll Forest EEC and areas of Blackbutt Open
Forest following Pine Forest removal (see below). Native tubestock and seed sources of local
provenance will be used in accordance with Condition 1.16 of BS35.
Pioneer species may be required within the groundcover of highly disturbed areas (e.g.
areas of exotic grassland in VMA 1) to provide short-term ground stabilisation, however
introduced species should be avoided unless they can be shown to be sterile, non-invasive
and easily eradicated when permanent vegetation is established. Checks should be made
with the Project Ecologist in this regard before utilising any such species. Planting densities
(see Table 5 below) will aim to achieve quick vegetative cover and root mass to maximise
stability.
Although natural regeneration of native species is to be encouraged wherever possible,
supplementary planting is considered necessary in the highly disturbed areas of VMA 1 and
2 to provide vegetation cover following weed control works, or to cover other exposed areas
likely to be invaded by weeds if left to regenerate naturally. Species and planting densities
are to be consistent with those of surrounding bushland, and local provenance native seed
and tubestock is to be used to ensure genetic integrity of the vegetation is maintained, where
possible. Negotiations with seed collectors and nurseries are currently underway to begin
collect seed from the site.
The following species are proposed to be utilised in the identified VMAs:
Trees
•

Eucalyptus robusta (Swamp Mahogany)

•

Angophora floribunda (Rough-barked Apple)

•

Eucalyptus resinifera (Red Mahogany)

•

Eucalyptus pilularis (Blackbutt)*

•

Syncarpia glomulifera (Turpentine)*

•

Allocasuarina torulosa (Forest Oak)*

Shrubs
•

Banksia spinulosa (Hairpin Banksia)

•

Callistemon salignus (Willow Bottlebrush)

•

Leptospermum polygalifolium (Yellow Tea Tree)

•

Melaleuca linaarifolia (Snow in Summer)

•

Melaleuca nodosa (Ball Honey Myrtle)

•

Melaleuca sieberi (Sieber’s Paperbark)

•

Daviesia ulicifolia (Gorse Bitter Pea)*
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•

Bossiaea obcordata (Spiny Bossiaea)*

Groundcover
•

Baloskion tetraphyllum (Tassel-rush)

•

Pteridium esculentum (Bracken)

•

Adiantum aethiopicum (Maiden Hair Fern)

•

Gahnia clarkei (Tall Saw-sedge)

•

Gahnia sieberiana (Red-fruited Saw-sedge)

•

Caustis pentandra (Thick Twist Rush)

•

Lomandra longifolia (Spiny-headed Mat Rush)*

•

Microlaena stipoides (Weeping Grass)*

•

Entolasia stricta (Wiry Panic)*

•

Themeda australis (Kangaroo Grass)*

* Only suitable for required revegetation efforts within the Blackbutt Open Forest

As a general guide, the plantings should comprise 20% trees, 30% shrubs and 50%
groundcovers. Sedges and grasses should be planted among shrubs and trees, inside
pioneering species to avoid competition from regrowth weeds.
Table 4 - Minimum Planting Densities
Growth form

Number of plants

Area (m2)

Canopy Trees

1

20

Small Trees

1

10

Shrubs

1

5

Understorey & Groundcover

2

1

It is likely that other native species and introduced species will self-propagate within the
newly created environment(s). Such species should be evaluated for suitability and
biodiversity value, and removed where deemed necessary.
Given the level of variability within the site and within the communities present, planting
densities will be subject to on site evaluation by the bush regenerator contractor and Project
Ecologist. Final stem densities will reflect BAM benchmarks for each PCT present on the site.
Timing of planting is important. Planting will occur in spring after potential frost occurrence
has abated and before intense summer heat arrives. This will reduce plant mortality and
costs associated with replacement.
It is recommended to use established tube stock plants to achieve more rapid coverage and
stability. Naturally occurring remnant vegetation, is the best source of seed and / or
vegetative material for revegetation. Generally, these plants will have evolved to suit local
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environmental conditions and have a desirably broad genetic base. Ecologically and
genetically, local seed complements other plants and animals in the area, and poses the least
potential threat of genetic contamination (Mortlock, 1998). However, often such is not
available, and thereafter the stock can either be sourced through local nurseries, or a
contractor could be selected to propagate suitable plant cuttings and / or seeds collected
from the local area.
It is expected that a suitably experienced bush regenerator would undertake planting.
Planting techniques will depend on species type, location, number and density, and the bush
regenerator should direct the approach to such works to respond to site conditions. Bush
regenerators will use their experience and ground conditions including, but not limited to,
soil wetness, slope and current species present to determine which community type to plant
within VMA’s. Should questions arise around planting that cannot be determined by the
bush regenerator then the Project Ecologist will be contacted to provide further advice.
In regards to maintenance, it is highlighted that revegetation and rehabilitation is not
gardening. The need for ongoing watering and care should aim to be minimised by
producing a system that can cope with local conditions. Consideration of factors such as
watering, fertilising and weed / pest control by the bush regenerator will enable a suitable
maintenance regime to be refined once planting is completed.
Mulches must be applied around plants to control water loss, soil temperature fluctuation
and weed invasion. Weed control and grass root control is essential around plantings as
many weeds and grasses can outcompete seedlings for nutrients and water. An area of 1-2
metres diameter around each plant should be maintained weed free (Buchanan, 1989).
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6.2.5

Monitoring / Maintenance

Fixed Monitoring Points
Fixed Monitoring Points (FMPs) have been established following VFMP works within each
relevant Stage, and should adequately represent all levels of expected disturbance post
construction/rehabilitation (e.g., low and high intensity weed removal, revegetation areas
etc.) and all vegetation types. Data is collected at each Treatment FMPs and Control FMPs.
Data collected at Treatment FMPs is likely to be similar to that for Control FMPs (see s 6.2.1),
however it includes additional information such as the level of disturbance, general health
of plantings in revegetation areas and fauna species diversity (via bird census’ including one
(1) evening of nocturnal survey, camera traps – ten (10) cameras over a minimum of seven
(7) nights, Anabat recordings – nightly for minimum of 4 nights, song meter seven (7) nights
to survey for frogs any other vocal fauna and nest box inspections of all installed boxes)
where habitat supplementation has occurred.
Data should be collected at each FMP quarterly over the monitoring/maintenance period
(e.g. 3 years) to inform Environmental Progress reports, as required by BBS ID 35 condition
1.31.
General Monitoring / Maintenance Guidelines
All plants must be monitored for pests and disease. In areas where
rehabilitation/revegetation has failed, been damaged or is suffering from pests and/or
disease, affected plants are to be removed, disposed of offsite and replaced. Replanting
should subsequently occur in suitable times when the risk of potential frost is reduced.
Plants should be replaced at the size originally specified and in accordance with all planting
methods as previously described. Where weeds are removed after establishment within a
rehabilitation site, plantings should be undertaken at the bushland regenerator’s discretion.
Watering of seedlings should be kept to a minimum to avoid altering soil structure; however,
it should be continued as required until all plants are established. Weather and site
conditions will determine the frequency of watering for plants over the maintenance period
to ensure they do not perish. Watering should be undertaken early morning or late
afternoon to avoid the hottest part of the day and minimise water loss. The timing of the
watering will depend upon the establishment of the plants and watering requirements will
be left to the bushland regenerator’s discretion. Moisture levels and plant health should be
monitored weekly by the BRC during drier periods.
Any non-biodegradable materials used in the regeneration process such as virocells, pots
and tree guards should be removed and disposed of daily or when no longer necessary.
All ESCMs are to be inspected weekly or after heavy rain events while construction works
are continuing to ensure they are functioning properly. Fencing is to be inspected quarterly
within the first year and every 6 months thereafter to ensure its integrity, and rubbish is to
be removed as encountered. This responsibility will fall to the developer during
construction and then transfer to the landholder.
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Overall, maintenance and monitoring objectives and methods must be clearly established
and followed to achieve the aims of this VFMP. The monitoring/maintenance period would
be a minimum of three years from the commencement of clearing works, or until weed
densities are no greater than 1% woody weeds in any 1000m2 area and no greater than 10%
herbaceous weeds in any 1000m2 area.
During this period maintenance works would be carried out by an appropriately qualified
and experienced bushland regenerator. Following the three-year maintenance period, it is
envisaged that minimal maintenance will occur or be required outside of the Pine Forest
areas.
Nest box monitoring takes place biannually. During each monitoring event, the following
information is collected for each nest box using a field pro forma:
•

Inspection dates, weather conditions (i.e., rain, wind, cloud cover, ambient temperature)
and time each box was inspected;

•

Nest box number;

•

Is the nest box currently occupied by native fauna, if yes, what species;

•

If no, are there signs of use and can the species be identified or assigned to a group (i.e.
bats, birds);

•

Has the nest box been used by a pest species (i.e. European Bees, Common Myna,
termites); is there any deterioration of the nest box;

•

Is there any maintenance required; and

•

Has the surrounding landscape changed (i.e. clearing, partial clearing).

Factors to be considered as part of the maintenance schedule include:
•

The need to remove exotic pests species such as Common Myna, Common Starling and
European Bees;

•

Replacement of fallen, damaged or degraded nest boxes;

•

Repositioning or relocation of dysfunctional nest boxes;

•

Checking each box is not holding water or leaking; and

•

Removing excess nesting material as this may impede access over time.

Reporting
Environmental Progress Reports are to be prepared by the Project Ecologist and submitted
to Council quarterly for the 3-year period and, should the works continue past the 3 year
period, bi-annual rather than quarterly reports will be delivered to Council. Reports must
detail the progress of the bush regeneration works and any recommended additional
actions. At the end of the 3-year period, or once the specific objectives of the plan have been
met, a final report certifying the completion of the VFMP must be submitted to Council. Photo
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monitoring points and the method of performance evaluation must be identified for future
monitoring and reporting purposes.
The key focus of these documents is to report on the progress of works in achieving VFMP
objectives. They are to include details of staged works (both successes and failures)
conducted within the Buffer Lands to date, include data collected from FMPs, identify
observed trends (if any) and provide recommendations going forward. The Project Ecologist
is required to compile the monitoring reports and it will be the responsibility of the
proponent to ensure that the reports are completed and submitted to the relevant
authorities, and that recommendations from the reporting are adhered to.
Project costings should be generated by the civil contractor and the Bush
Regenerator/Project Ecologist for the physical works related to this VFMP and submitted to
Council. This should include costings for the implementation of all components and stages
of the work including materials, labour, watering, maintenance (including plant
replacement), monitoring and reporting. This should include suitable contingencies for
replacing plant losses, addressing deficiencies, potential problems, climatic conditions and
successful completion of works.
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Appendix A – Flora Species List
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FLORA SPECIES LIST
The following list includes all species of vascular plants observed on the site during previous field
investigations as summarised in Travers Bushfire & Ecology (2010) and during recent AEP surveys
(2015). It should be noted that such a list cannot be considered comprehensive, but rather indicative
of the flora present on the site. It can take many years of flora surveys to record all of the plant species
occurring within any area, especially plant species that are only apparent in some seasons such as
Orchids.
A number of species cannot always be accurately identified during a brief survey, generally due to a
lack of suitable flowering and/or fruiting material. Any such species are identified as accurately as
possible, and are indicated in the list as thus:
•

•

•

specimens that could only be identified to genus level are indicated by the generic
name followed by the abbreviation “sp.”, indicating an unidentified species of that
genus;
specimens for which identification of the genus was uncertain are indicated by a
question mark (“?”) placed in front of the generic, which is followed by the
abbreviation “sp.” and;
specimens that could be accurately identified to genus level, but could be identified
to species level with only a degree of certainty are indicated by a (“?”) placed in
front of the epithet.

Authorities for the scientific names are not provided in the list. These follow the references outlined
below.
Harden, G. (ed) (2000). Flora of New South Wales, Volume 1. Revised edition. UNSW,
Kensington, NSW.
Harden, G. (ed) (2002). Flora of New South Wales, Volume 2. Revised edition. UNSW,
Kensington, NSW.
Harden, G. (ed) (1992). Flora of New South Wales, Volume 3. UNSW, Kensington, NSW.
Harden, G. (ed) (1993). Flora of New South Wales, Volume 4. UNSW, Kensington, NSW.
Names of families and higher taxa follow a modified Cronquist System (1981).
Introduced species are indicated by an asterisk “*”.
Threatened species listed under the Biodiversity Conservation Act 2016 (BC Act) or the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) are indicated in bold font and marked
as:
(V) = Vulnerable Species listed under the BC Act
(E) = Endangered Species listed under the BC Act
(EV) = Vulnerable Species listed under the EPBC Act 1999
(EE) = Endangered Species listed under the EPBC Act 1999
Glenning Valley VFMP E2 Buffer Lands – Stages 2 & 3

August 2021

Family Name
Acanthaceae
Aceraceae
Adiantaceae
Alliaceae
Anthericaceae
Apiaceae

Araceae
Araliaceae
Arecaceae
Asparagaceae
Asteraceae

Bignoniaceae
Blechnaceae
Caprifoliaceae
Carophyllaceae
Casuarinaceae
Celastraceae
Commelinaceae
Convolvulaceae

Cunoniaceae
Cyatheaceae
Cyperaceae

Scientific Name
Pseuderanthemum variabile
Acer sp. (cultivar)*
Adiantum aethiopicum
Cheilanthes sieberi
Agapanthus praecox subsp.
orientalis*
Caesia parviflora
Centella asiatica
Cyclospermum leptophyllum*
Hydrocotyle peduncularis
Gymnostachys anceps
Monstera deliciosa*
Polyscias sambucifolia
Schefflera actinophylla
Archontophoenix cunninghamiana
Livistona australis
Asparagus asparagoides*
Ageratina adenophora*
Bidens pilosa*
Brachyscome angustifolia
Chrysanthemoides monilifera*
Cirsium vulgare*
Conyza sumatrensis*
Facelis retusa*
Hypochaeris radicata*
Lagenifera stipitata
Osteospermum ecklonis*
Ozothamnus diosmifolius
Senecio madagascariensis*
Sonchus oleraceus*
Tagetes minuta*
Taraxacum officinale*
Vernonia cinerea
Jacaranda mimosifolia*
Pandorea pandorana
Blechnum cartilagineum
Blechnum indicum
Lonicera japonica*
Cerastium glomeratum*
Stellaria media*
Allocasuarina littoralis
Allocasuarina torulosa
Maytenus silvestris
Commelina cyanea
Tradescantia fluminensis*
Convolvulus erubescens
Dichondra repens
Ipomoea cairica*
Callicoma serratifolia
Ceratopetalum gummiferum
Cyathea australis
Carex appressa
Caustis pentandra
Cyperus sphaeroideus
Gahnia clarkei
Gahnia erythrocarpa
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Common Name
Pastel Flower
Maple
Common Maidenhair
Rock Fern
Pale Grass Lily
Swamp Pennywort
Slender Celery
Pennywort
Settlers Flax
Fruit Salad Plant
Elderberry Panax
Umbrella Tree
Bangalow Palm
Cabbage Tree Palm
Bridal Creeper
Crofton Weed
Cobbler's Pegs
Spear Thistle
Tall Fleabane
Flatweed
Blue Bottle-daisy
Cape Daisy
Ball Everlasting
Fireweed
Common Sow-thistle
Stinking Roger
Dandelion
Jacaranda
Wonga Vine
Gristle Fern
Swamp Water Fern
Japanese Honeysuckle
Mouse-ear Chickweed
Common Chickweed
Black She-oak
Forest Oak
Orange Bush
Native Wandering Jew
Wandering Jew
Blushing Bindweed
Kidney Weed
Coastal Morning Glory
Black Wattle
NSW Christmas Bush
Rough Tree-fern
Tall Sedge
Thick Twist Rush
Tall Saw-sedge
Saw Sedge
August 2021

Family Name

Davalliaceae
Dennstaedtiaceae
Dicksoniaceae
Dilleniaceae

Droseraceae
Eleocarpaceae
Epacridaceae

Euphorbiaceae

Fabaceae

Scientific Name

Common Name

Gahnia sieberiana
Lepidosperma elatius
Lepidosperma filiforme
Lepidosperma laterale
Lepidosperma urophorum
Schoenus melanostachys
Tricostularia pauciflora
Nephrolepis cordifolia*
Hypolepis muelleri
Pteridium esculentum
Calochlaena dubia
Hibbertia aspera
Hibbertia dentata
Hibbertia linearis
Hibbertia scandens
Drosera peltata
Drosera spathulata
Elaeocarpus reticulatus
Epacris pulchella
Leucopogon juniperinus
Leucopogon lanceolatus
Breynia oblongifolia
Euphorbia peplus*
Glochidion ferdinandii
Phyllanthus gunnii
Phyllanthus hirtellus
Ricinus communis*
Acacia falcata
Acacia floribunda
Acacia implexa
Acacia irrorata
Acacia longifolia var. longifolia
Acacia myrtifolia
Acacia podalyriifolia
Acacia schinoides
Acacia stricta
Acacia suaveolens
Acacia terminalis
Acacia ulicifolia
Aotus ericoides
Bossiaea obcordata

Red-fruited Saw-sedge
Tall Sword-sedge
Variable Sword-sedge
Black Bog Rush
Fish-bone Fern
Harsh Ground Fern
Bracken
Rainbow Fern
Rough Guinea Flower
Twining Guinea Flower
Climbing Guinea Flower
Sundew
Common Sundew
Blueberry Ash
Wallum Heath
Prickly Beard-heath
Lance-leaf Beard-heath
Coffee Bush
Spurge
Cheese Tree
Scrubby Spurge
Thyme Spurge
Castor Oil Plant
White Sally
Hickory Wattle
Green Wattle
Sydney Golden Wattle
Red Stem Wattle
Queensland Silver Wattle
Green Cedar Wattle
Straight Wattle
Sweet Scented Wattle
Sunshine Wattle
Prickly Moses
Spiny Bossiaea

Daviesia ulicifolia
Desmodium rhytidophyllum
Glycine clandestina
Glycine microphylla
Glycine tabacina
Gompholobium latifolium
Hardenbergia violacea
Kennedia rubicunda
Lotus suaveolens
Medicago spp.*
Paraserianthes lophantha subsp.
lophantha*
Pultenaea flexilis
Pultenaea paleacea
Pultenaea retusa

Gorse Bitter Pea
Twining Glycine
Small-leaf Glycine
Twining Glycine
Broad-leaf Wedge-pea
False Sarsparilla
Dusky Coral Pea

Glenning Valley VFMP E2 Buffer Lands – Stages 2 & 3

A Medic
Crested Wattle
Graceful Bush Pea
August 2021

Family Name

Geraniaceae
Gleicheniaceae
Goodeniaceae

Haemodoraceae
Haloragaceae

Iridaceae

Juncaceae

Lauraceae

Liliaceae
Lindsaeaceae
Lobeliaceae
Lomandraceae

Loranthaceae
Luzuriagaceae
Malaceae
Malvaceae
Menispermiaceae
Musaceae
Myrsinaceae
Myrtaceae

Scientific Name
Pultenaea villosa
Senna pendula var. glabrata*
Trifolium repens*
Vicia sativa*
Geranium homeanum
Gleichenia dicarpa
Dampiera purpurea
Dampiera stricta
Goodenia heterophylla
Goodenia ovata
Haemodorum corymbosum
Haemodorum planifolium
Gonocarpus micranthus
Gonocarpus tetragynus
Gonocarpus teucroides
Gladiolus sp.*
Patersonia glabrata
Patersonia sericea
Juncus cognatus*
Juncus continuus
Juncus usitatus
Cassytha glabella
Cassytha pubescens
Cinnamomum camphora*
Chlorophytum comosum*
Lindsaea linearis
Lindsaea microphylla
Pratia purpurascens
Lomandra filiformis
Lomandra longifolia
Lomandra multiflora subsp.
multiflora
Lomandra obliqua
Amyema spp.
Eustrephus latifolius
Geitonoplesium cymosum
Pyracantha angustifolia*
Hibiscus diversifolius
Sida rhombifolia*
Stephania japonica var. discolor
Musa acuminata* (Cultivar)
Myrsine variabilis
Angophora floribunda
Callistemon citrinus
Callistemon linearis
Callistemon salignus
Corymbia gummifera
Corymbia maculata
Eucalyptus deanei
Eucalyptus paniculata
Eucalyptus pilularis
Eucalyptus resinifera
Eucalyptus robusta
Eucalyptus umbra
Kunzea ambigua
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Hairy Bush-pea
White Clover
Common vetch
Northern Cranesbill
Pouched Coral Fern
Purple Dampiera
Blue Dampiera
Hop Goodenia
Bloodroot
Bloodroot
Poverty Raspwort
Raspwort
Leafy Purple-flag
Wild Iris
Common Rush
Common Devil’s Twine
Camphor Laurel
Spider Plant
Screw Fern
Lacy Wedge-fern
Whiteroot
Wattle Matt-rush
Spiky-headed Mat-rush
Many-flowered Mat-rush
Twisted Mat-rush
Mistletoe
Wombat Berry
Scrambling Lily
Orange Firethorn
Swamp Hibiscus
Paddy's Lucerne
Snake Vine
Banana
Muttonwood
Rough-barked Apple
Crimson Bottlebrush
Narrow-leaved Bottlebrush
Willow Bottlebrush
Red Bloodwood
Spotted Gum
Mountain Blue Gum
Grey Ironbark
Blackbutt
Red Mahogany
Swamp Mahogany
Broad-leaved White
Mahogany
Tick Bush
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Family Name

Ochnaceae
Oleaceae

Orchidaceae

Oxalidaceae

Passifloraceae
Phormiaceae
Pinaceae
Pittosporaceae

Plantaginaceae
Poaceae

Scientific Name
Leptospermum juniperinum
Leptospermum polygalifolium
Leptospermum trinervium
Lophostemon confertus
Melaleuca armillaris subsp.
armillaris
Melaleuca biconvexa
Melaleuca hypericifolia
Melaleuca linariifolia
Melaleuca nodosa
Melaleuca sieberi
Melaleuca stypheloides
Melaleuca thymifolia
Rhodamnia rubescens
Syncarpia glomulifera
Tristaniopsis laurina
Ochna serrulata*
Jasminum polyanthum*
Ligustrum lucidum*
Ligustrum sinense*
Notelaea longifolia
Acianthus fornicatus
Caladenia carnea
Caladenia catenata
Calochilus campestris
Calochilus robertsonii
Corybas sp.
Cryptostylis subulata
Cymbidium suave
Pterostylis baptistii
Prasophyllum brevilabre
Thelymitra ixioides var. ixioides
Oxalis corniculata*
Oxalis latifolia*
Oxalis perrenans
Passiflora edulis*
Dianella caerulea
Pinus elliotti*
Pinus radiata*
Billardiera scandens
Pittosporum revolutum
Pittosporum undulatum
Plantago lanceolata*
Andropogon virginicus*
Aristida vagans
Austrostipa pubescens
Axonopus fissifolius*
Briza maxima*
Chloris gayana*
Cortaderia selloana*
Cynodon dactylon
Dichelachne crinita
Dichelachne micrantha
Digitaria parviflora
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Prickly Tea-tree
Tantoon
Slender Tea-tree
Brush Box
Bracelet Honey Myrtle
Biconvex Paperbark
Hillock Bush
Snow in Summer
Ball Honey Myrtle
Prickly-leaved Tea Tree
Thyme Honey Myrtle
Scrub Turpentine
Turpentine
Water Gum
Mickey Mouse Plant
Jasmine
Large-leaved Privet
Small-leaved Privet
Mock Olive, Large Mockolive
Pixie Caps
Pink Fingers
White Fingers
Copper Beard Orchid
Purplish Beard Orchid
Large Tongue Orchid
Snake Orchid
King Greenhood
Short-lipped Leek Orchid
Spotted Sun Orchid
Yellow Wood Sorrel
Pink Fishtail
Yellow-flowered Wood
Sorrel
Common Passionfruit
Blue Flax-lily
Slash Pine
Radiata or Monterey Pine
Hairy Appleberry
Yellow Pittosporum
Sweet Pittosporum
Ribwort
Whisky Grass
Three-awn Speargrass
Tall Speargrass
Narrow-leaved Carpet Grass
Quaking Grass
Rhodes Grass
Pampas Grass
Common Couch
Long-hair Plume Grass
Short-hair Plume Grass
Small-flowered Finger Grass
August 2021

Family Name

Polygonaceae
Primulaceae
Proteaceae

Ranunculaceae
Restionaceae

Rhamnaceae
Rosaceae
Rubiaceae
Santalaceae
Sapindaceae
Scrophulariaceae
Selaginallaceae
Smilacaceae
Solanaceae

Thymelaeaceae
Tremandraceae
Verbenaceae

Vitaceae
Xanthorrhoaceae
Zingiberaceae

Scientific Name
Echinopogon caespitosus
Ehrharta erecta*
Entolasia marginata
Entolasia stricta
Eragrostis brownii
Imperata cylindrica
Microlaena stipoides
Oplismenus aemulus
Panicum simile
Paspalum dilatatum*
Paspalum urvillei*
Pennisetum clandestinum*
Phyllostachys sp.
Poa seiberiana
Setaria sphacelata*
Sporobolus africanus*
Stenotaphrum secundatum*
Themeda australis
Rumex crispus*
Anagallis arvensis*
Banksia robur
Banksia serrata
Banksia spinulosa
Hakea salicifolia
Lomatia silaifolia
Persoonia lanceolata
Persoonia levis
Persoonia linearis
Clematis aristata
Ranunculus repens*
Baloskion tetraphyllum
Empodisma minus
Eurychorda complanata
Alphitonia excelsa
Pomaderris ferruginea
Rubus fruticosus sp. agg.*
Pomax umbellata
Exocarpos cupressiformis
Dodonaea triquetra
Veronica plebeia
Selaginella uliginosa
Smilax australis
Smilax glyciphylla
Cestrum parqui*
Duboisia myoporoides
Solanum mauritianum*
Pimelea linifolia
Tetratheca thymifolia
Lantana camara*
Verbena bonariensis*
Verbena rigida var. rigida*
Cissus antarctica
Cissus hypoglauca
Xanthorrhoea latifolia
Xanthorrhoea macronema
Hedychium gardnerianum*
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Bushy Hedgehog-grass
Panic Veldtgrass
Bordered Panic
Wiry Panic
Brown’s Lovegrass
Blady Grass
Weeping Grass
Basket Grass
Two Colour Panic
Paspalum
Vasey Grass
Kikuyu, Kikuyu Grass
Bamboo
Tussock Grass
South African Pigeon Grass
Parramatta Grass
Buffalo Grass
Kangaroo Grass
Curled Dock
Scarlet Pimpernel
Swamp Banksia
Old Man Banksia
Hairpin Banksia
Willow Hakea
Crinkle Bush
Lance-leaved Geebung
Broad-leaved Geebung
Narrow-leaved Geebung
Old Man's Beard
Creeping Buttercup
Red Ash
Blackberry complex
Pomax
Native Cherry
Hop-bush
Creeping Speedwell
Swamp Selaginella
Lawyer Vine
Sarsaparilla
Chilean Cestrum
Corkwood
Wild Tobacco
Slender Rice Flower
Black-eyed Susan
Lantana
Purpletop
Veined Verbena
Kangaroo Vine
Water Vine
Ginger Lily
August 2021
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FAUNA SPECIES LIST
The following list includes fauna species that have been recorded on the development site,
adjacent proposed development sites, as well as adjacent conservation zoned lands.
* - Introduced species
? - Unconfirmed record, anecdotal records etc.
A - NSW Atlas of Wildlife record of threatened species for the site.
Threatened species listed under the Biodiversity Conservation Act 2016 (BC Act) or the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) are indicated in
bold font.

BIRDS
Family Megapodiidae - Mound Builders
Australian Brush-Turkey

Alectura lathami

Family Anatidae - Ducks, Swans and Geese
Wood Duck

Chenonetta jubata

Family Pelecanidae- Pelican
Australian Pelican

Pelecanus conspicillatus

Family Ardeidae - Herons, Egrets and Bitterns
Cattle Egret
Ardea ibis
White-faced Heron
Egretta novaehollandiae
Family Threskiornithidae - Ibises and Spoonbills
Sacred Ibis
Threskiornis molucca
Family Accipitridae - Osprey, Hawks, Eagles and Harriers
Brown Goshawk
Accipiter fasciatus
Grey Goshawk
Accipiter novaehollandiae
Pacific Baza
Aviceda subcristata
White-bellied Sea-Eagle
Haliaeetus leucogaster
Whistling Kite
Haliastur sphenurus
Family Falconidae - Falcons
Nankeen Kestrel

Falco cenchroides

Family Charadriidae - Plovers, Dotterels and Lapwings
Black-fronted Dotterel
Charadrius melanops
Masked Lapwing
Vanellus miles
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Family Columbidae - Pigeons, Doves
White-headed Pigeon
Wonga Pigeon
Topknot Pigeon
Brown Cuckoo-Dove
Crested Pigeon
*Spotted Dove

Columba leucomela
Leucosarcia melanoleuca
Lopholaimus antarcticus
Macropygia amboinensis
Ocyphaps lophotes
Streptopelia chinensis

Family Cacatuidae - Cockatoos and Corellas
Sulphur-crested Cockatoo
Galah
Long-billed Corella
Yellow-tailed Black-Cockatoo

Cacatua galerita
Cacatua roseicapilla
Cacatua tenuirostris
Calyptorhyncus funereus

Family Psittacidae - Parrots, Rosellas and Lorikeets
King Parrot
Alisterus scapularis
Little Lorikeet
Glossopsitta pusilla
Crimson Rosella
Platycercus elegans
Eastern Rosella
Platycercus eximius
Scaly-breasted Lorikeet
Trichoglossus chlorolepidotus
Rainbow Lorikeet
Trichoglossus haematodus
Family Cuculidae - Cuckoos
Shining Bronze-Cuckoo
Fan-tailed Cuckoo
Brush Cuckoo
Common Koel
Channel-billed Cuckoo

Chrysococcyx lucidus
Cuculus pyrrhophanus
Cuculus variolosus
Eudynamis scolopacea
Scythrops novaehollandiae

Family Centropodidae - Pheasant Coucal
Pheasant Coucal

Centropus phasianinus

Family Strigidae - Hawk-Owls
Southern Boobook
Powerful Owl

Ninox novaeseelandiae
Ninox strenua

Family Podargidae - Frogmouths
Tawny Frogmouth

Podargus strigoides

Family Aegothelidae - Owlet Nightjars
Australian Owlet Nightjar

Aegotheles cristatus

Family Apodidae - Swifts
White-throated Needletail

Hirundapus caudacutus

Family Halcyonidae - Tree Kingfishers
Laughing Kookaburra
Sacred Kingfisher

Dacelo novaeguineae
Todiramphus sancta

Family Coraciidae - Rollers
Dollarbird

Eurystomus orientalis

Family Climacteridae - Treecreepers
White-throated Treecreeper

Cormobates leucophaea
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Family Maluridae - Fairy-Wrens and Emu-Wrens
Variegated Fairy-Wren
Malurus assimilis
Superb Fairy-Wren
Malurus cyaneus
Family Pardalotidae - Pardalotes, Gerygones, Scrubwrens, Heathwrens and Thornbills
Striated Thornbill
Acanthiza lineata
Yellow Thornbill
Acanthiza nana
Brown Thornbill
Acanthiza pusilla
Brown Gerygone
Gerygone mouki
White-throated Gerygone
Gerygone olivacea
Spotted Pardalote
Pardalotus punctatus
Striated Pardalote
Pardalotus striatus
Yellow-throated Scrubwren
Sericornis citreogularis
White-browed Scrubwren
Sericornis frontalis
Large-billed Scrubwren
Sericornis magnirostris
Weebill
Smicrornis brevirostris
Family Meliphagidae - Honeyeaters
Red Wattlebird
Eastern Spinebill
Little Wattlebird
Yellow-faced Honeyeater
Noisy Miner
Bell Miner
Lewin's Honeyeater
Scarlet Honeyeater
Noisy Friarbird
White-cheeked Honeyeater

Anthrochaera carunculata
Acanthorhynchus tenuirostris
Anthrochaera chrysoptera
Lichenostomus chrysops
Manorina melanocephala
Manorina melanophrys
Meliphaga lewinii
Myzomela sanguinolenta
Philemon corniculatus
Phylidonyris nigra

Family Petroicidae - Robins and Jacky Winter
Eastern Yellow Robin
Jacky Winter (Brown Flycatcher)
Rose Robin

Eopsaltria australis
Microeca leucophaea
Petroica rosea

Family Cinclosomatidae - Whipbird and Quail-thrushes
Eastern Whipbird
Psophodes olivaceus
Family Neosittidae - Sittellas
Varied Sittella

Daphoenositta chrysoptera

Family Pachycephalidae - Whistlers, Shrike-tit and Shrike-thrushes
Grey Shrike-thrush
Colluricincla harmonica
Golden Whistler
Pachycephala pectoralis
Rufous Whistler
Pachycephala rufiventris
Family Dicruridae - Monarchs, Flycatchers, Fantails, Drongo and Magpie-Lark
Spangled Drongo
Dicrurus megarhynchus
Magpie-lark
Grallina cyanoleuca
Black-faced Monarch
Monarcha melanopsis
Grey Fantail
Rhipidura fuliginosa
Willie Wagtail
Rhipidura leucophrys
Rufous Fantail
Rhipidura rufifrons
Family Campephagidae - Cuckoo-shrikes and Trillers
Black-faced Cuckoo-shrike
Coracina novaehollandiae
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Family Oriolidae - Orioles and Figbird
Olive-backed Oriole
Figbird

Oriolus sagittatus
Sphecotheres viridus

Family Artamidae - Wood-swallows, Butcherbirds, Magpie and Currawongs
White-breasted Woodswallow
Artamus leucorhynchus
Pied Butcherbird
Cracticus nigrogularis
Grey Butcherbird
Cracticus torquatus
Australian Magpie
Gymnorhina tibicen
Pied Currawong
Strepera graculina
Family Corvidae - Crows, Raven
Australian Raven

Corvus coronoides

Family Ptilnorhynchidae – Bowerbirds, Catbirds
Green Catbird
Ailuroedus crassirostris
Satin Bowerbird
Ptilinorhynchus violaceus
Family Passeridae - Sparrows, Grassfinches, Mannikins
Red-browed Finch
Aegintha temporalis
Family Dicaeidae - Flowerpeckers
Mistletoebird

Dicaeum hirundinaceum

Family Hirundinidae - Swallows and Martins
Welcome Swallow

Hirundo neoxena

Family Zosteropidae - White-eyes
Silvereye

Zosterops lateralis

Family Sturnidae - Starlings and Mynas
*Common Myna

Acridotheres tristis
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AMPHIBIANS
Family Myobatrachidae - ‘Southern’ Frogs
Common Eastern Froglet
Wallum Froglet
Striped Marsh Frog
Spotted Grass Frog

Crinia signifera
Crinia tinnula
Limnodynastes peronii
Limnodynastes tasmaniensis

Family Hylidae - Tree Frogs
Dwarf Tree Frog
Rocket Frog
Peron's Tree Frog
Green Leaf Tree Frog
Tyler’s Tree Frog
Verreaux’s Tree Frog

Litoria fallax
Litoria nasuta
Litoria peronii
Litoria phyllochroa
Litoria tyleri
Litoria verreauxii
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REPTILES
Family Chelidae - Tortoises
Eastern Snake-necked Tortoise

Chelodina longicollis

Family Agamidae - Dragons
Jacky Lizard

Amphibolurus muricatus

Family Varanidae - Monitors
Lace Monitor

Varanus varius

Family Scinidae - Skinks
Copper-tailed Skink
Land Mullet
Eastern Water Skink
Grass Skink
Garden Skink
Red-throated Skink

Ctenotus taeniolatus
Egernia major
Eulamprus quoyii
Lampropholis delicata
Lampropholis guichenoti
Pseudomoia platynota

Family Colubridae
Green Tree Snake

Dendralaphis punctulata

Family Elapidae - Venomous Snakes
Red-bellied Black Snake

Pseudechis porphyriacus
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MAMMALS
Family Dasyuridae - Dasyurids
Dusky Antechinus
Brown Antechinus

Antechinus swainsonii
Antechinus stuartii

Family Peramelidae - Bandicoots
Northern Brown Bandicoot
Long-nosed Bandicoot

Isoodon macrourus
Perameles nasuta

Family Phascolarctidae - Koala
Koala

Phascolarctos cinereus

Family Petauridae - Gliders
Yellow-bellied Glider
Sugar Glider
Squirrel Glider

Petaurus australis
Petaurus breviceps
Petaurus norfolcensis

Family Pseudocheiridae - Ringtail Possums and Greater Glider
Common Ringtail Possum
Pseudocheirus peregrinus
Family Acrobatidae - Feathertail Glider
Feathertail Glider

Acrobates pygamaeus

Family Phalangeridae - Brushtail Possums
Common Brushtail Possum

Trichosurus vulpecula

Family Macropodidae - Kangaroos, Wallabies
Red-necked Wallaby
Swamp Wallaby

Macropus rufogriseus
Wallabia bicolor

Family Potoroidae – Potoroos
Long-nosed Potoroo

Potorous tridactylus

Family Pteropodidae - Fruit Bats
Grey-headed Flying-fox
Little Red Flying-fox

Pteropus poliocephalus
Pteropus scapulatus

Family Molossidae - Freetail Bats
East-coast Freetail-bat
Eastern Freetail-bat
White-striped Freetail-bat

Mormopterus norfolkensis
Mormopterus ridei
Nyctinomus australis

Family Vespertilionidae - Plain-nosed Bats
Gould's Wattled bat
Chocolate Wattled Bat
Eastern False Pipistrelle
Little Bentwing-bat
Eastern Bentwing-bat
Lesser Long-eared Bat
Long-eared Bat
Greater Broad-nosed Bat
Eastern Broad-nosed Bat
Large Forest Bat
Eastern Forest Bat

Chalinolobus gouldi
Chalinolobus morio
Falsistrellus tasmaniensis
Miniopterus australis
Miniopterus schreibersii oceanensis
Nyctophylus geoffroyi
Nyctophilus sp.
Scoteanax rueppellii
Scotorepens orion
Vespadelus darlingtoni
Vespadelus pumilus
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Southern Forest Bat
Little Forest Bat

Vespadelus regulus
Vespaledus vulturnus

Family Muridae - Rodents
Southern Bush Rat
Swamp Rat
*Brown Rat
*Black Rat

Rattus fuscipes
Rattus lutreolus
Rattus norvegicus
Rattus rattus

Family Canidae
*Fox
*Dog

Vulpes vulpes
Canis familiaris

Family Felidae
*Cat

Felis catus

Family Leporidae
*Rabbit

Oryctolagus cuniculus

Family Equidae
*Donkey
*Horse

Equus asinus
Equus caballus

Family Bovidae
*Cow

Bos taurus
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Appendix C – Hollow-bearing Tree Data for all
Stages of Development (1-5)
From AEP, 2017. Vegetation Management Plan for Buffer Land Strip, E2 Zone at Lot 2 DP1100181,
Berkeley Road, Glenning Valley, NSW. Unpublished report for GV Nominee No.1 Pty Ltd, March 2017.
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Number of Hollows
Tree Number

Species

1
2

E. pilularis
E. pilularis

3
4
5
6
7
8

E. pilularis
E. pilularis
E. pilularis
E. pilularis
E. pilularis
E. pilularis

9
10
11
12
13
14

E. pilularis
E. pilularis
E. pilularis
E. pilularis
E. pilularis
E. pilularis

1
2
2

15
16
17
18
19
20

E. pilularis
E. pilularis
E. pilularis
E. pilularis
C. gummifera
C. gummifera

1
1

21
22
23
24
25
26

C. gummifera
C. gummifera
C. gummifera
C. gummifera
C. gummifera
Stag

27
28
29
30
31
32

E. pilularis
Stag
Stag
C. gummifera
E. pilularis
Stag

33
34
35
36
37
38

Stag
E. pilularis
E. resinifera
E. umbra
Melaleuca linariifolia
E. resinifera

39
40

Syncarpia glomulifera
Stag

S

M

L

XL

Comment

1
1

Trunk
Trunk

1

Rainbow Lorikeets nesting

1
2

Trunk

1
1

1

1

1

1
2
1
1
1
1
1
4

Trunk
1
1

1
1
Branch

1
1

2
1
1

2
1
1
1
1

1

Arboreal Termite Mound (ATM)
Trunk
Trunk

3
2
1
1
1
1

Roosting owlet-nightjar present
1
1
1

4
1
1
1
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Hollow at 3m height
Branch, 4m height
4m height
5m height
6m height
10m height

2
2
1

10m height
10m height
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Number of Hollows
Tree Number

Species

41
42
43

E. pilularis
Syncarpia glomulifera
Stag

44
46
47
48
48
49

Stag
E. resinifera
E. resinifera
E. umbra
E. resinifera
E. umbra

50
51
52
53
54
55

Stag
E. pilularis
Stag
C. maculata
E. resinifera
E. resinifera

56
57
58
59

E. pilularis
Syncarpia glomulifera
E. pilularis
Stag

60
61

E. resinifera
E. resinifera

62
65
66
67
68
69

E. resinifera
Stag
Stag
E. resinifera
E. resinifera
A. foribunda

70
71

Stag
Syncarpia glomulifera

72
73
74
75

E. pilularis
Stag
E. resinifera
E. resinifera

76
77
78

E. pilularis
E. pilularis
E. resinifera

S

M

L

XL

ATM
ATM at 8m height
ATM at 8m height

1
1
1

2
1

1
2

1
2
2

1
1

1

1
1

1

1

3
1

3

2
1
2

1

1
3
2
1

1
1

2
1
1

1

1

1
1

1

1

1
1
3
1

2

4

1

1
1

1
1

Branch
Branch
Broken trunk
1 x branch, 2 x broken trunk
Branch
1 x trunk, 1 x branch
1 x trunk, 2x branch
Branch
Branch
Branch
1 x broken trunk, 3 x branch
Branch. Potential suitability for
Powerful Owl
Branch
Branch
Trunk

1
2
2

Comment

1
2

1 x broken trunk, 1 x branch, 1 x
trunk
1 x brach, 1 x broken trunk
Branch
Broken Trunk
Branch
Branch
Trunk split (good quality)
Branch
Broken trunk
Broken trunk

5

1

3 x trunk, 5 x branch. 2 hollows
potentially suitable for Powerful
Owl
Branch
Branch
Broken Trunk
Branch

2

1

Branch

1

Glenning Valley VFMP E2 Buffer Lands – Stages 2 & 3

1

Trunk
August 2021

Number of Hollows
Tree Number

Species

79
80
81

S

M

L

XL

E. pilularis
C. gummifera
E. resinifera

1

1

1
1

1

82

A. costata

1

1

1

83

E. resinifera

1

Total

1

59

Total Hollows
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Comment
3 x branch, 1 x trunk
Broken trunk
Branch
2 x trunk, 1 x branch
Branch

71

21

20
171
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Appendix D – Overarching Hygiene Principles And
Protocols
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Inductions and Site Awareness
An environmental induction will be prepared and delivered to all personnel involved with
the project. Relevant points to be delivered in this induction in relation to weed management
are as follows:
•

Noxious weeds and weeds of significance with potential to occur on the site.

•

Requirements for all personnel to report sightings (of noxious weeds) to the
environmental team.

•

Weed/ pathogen hygiene protocols to be implemented on the project including plant/
machinery was down when entering and leaving the site. The location of wash down
bays is to be explained.

Information on noxious and weeds of significance will be posted in site compounds and crib
rooms to assist in developing awareness of reportable weeds on site.
Plant/ Machinery Wash Down Protocols
All plant/ machinery entering the site must be washed down/ cleaned prior to commencing
work. This includes trucks, excavators, scrapers, site vehicles, backhoes and loaders.
Cleaning shall be done with high pressure cleaners to remove soil and vegetative matter that
may spread weeds or soil borne plant pathogens prior to entry of the site.
Protocol for Plant/Machinery Wash Down
1

Dedicated wash-down areas with high pressure cleaners will be established at the main site compounds

2

All vehicles/plant commencing work on the site (assuming they have worked on a different construction
site previously) are required to wash-down prior to entering the construction zone. Visitor, delivery and
other light vehicles are not required to wash-down so long as they remain on formed access roads or
parking areas.

3

A log of plant/machinery that have undertaken wash-down will be kept in the site office.

4

Before leaving site all plant/machinery will be washed down.

5

Plant/machinery involved in removal of weed infestations will be washed down before moving to different
areas of the site to prevent the spread of weeds within the site.

6

Rumble grids should be installed, where appropriate at construction gates to minimise the risk of
spreading weed seed/plant pathogens via soil.
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Boot and Tool wash
•

Entry into E2 and buffer lands only after sterilisation of boots using appropriate
chemical decontaminants.

•

All tools being utilised in E2 buffer lands that may carry disease or pathogens should be
sterilised where possible.

Specific disease/pathogen protocols
In addition to previously mentioned protocols these additional protocols should be implemented
with regard to best practice hygiene protocols for specific pathogens and diseases.
Phytophthora
•

Minimisation of work during excessively wet or muddy conditions

•

All personnel to be inducted on Phytophthora identification and management

•

All plants and soils used/brought into site must be disease-free
Chytrid fungus

•

Minimisation of work during excessively wet or muddy conditions

•

All personnel to be inducted on Chytrid management measures for the site

•

Handling of frogs only when necessary, with new gloves to be worn when handling each
individual frog.
Myrtle rust

•

All personnel to be inducted into the identification and management of Myrtle rust

Should any areas on site be identified as areas contaminated by the above; extra exclusion
measures including, work program directions, soil storage and waste disposal programs
must be implemented.
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Appendix E – Council Hollow Relocation Guidelines
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Appendix F – Water Quality Monitoring Procedures
Program
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1. INTRODUCTION
This report presents a Water Quality and Hydrologic Monitoring and Maintenance Plan for
Stages 2 and 3 of The Glades Project at 5 Scribbly Gum Street, Berkeley Vale, NSW (the site).
The site is identified as a Lot 149 DP 1256521 (see Figure 1).
The Glades Project involves:
•
•

•
•
•

A 95-lot residential subdivision;
Ongoing conservation and/or rehabilitation of 8.48ha of Swamp Sclerophyll Forest
EEC;
Public pedestrian paths;
Two stormwater management facilities; and
Associated road network and other required infrastructure

It is understood that the preparation of a “Water Quality and Hydrologic Monitoring and
Maintenance Program” (WQHMMP) for the proposed stormwater management facilities is
required by the Central Coast Council.

2. SCOPE OF WORK

2.1. Objectives
The objectives of this WQHMMP were to:
•
•
•
•

Establishment of method of the identification of negative impacts and under
performance.
Establishment of rectification and improvement works procedures and mitigation
strategy.
Outline the water quality and hydrologic monitoring strategy including sampling
locations, frequency and durations.
Establishment of the reporting requirements.

2.2. Scope of Work

The proposed scope of work was prepared in accordance with the follow guidelines and
plans:
•
•

Development Control Plan 2013 – Development Controls for Wyong Shire; and
Managing Urban Stormwater: Soils and Construction

The proposed scope of works was:
•

•
•
•
•

a review of published information related to soils, acid sulfate soils, geology and
hydrogeology;
a search of NSW Office of Water for records for nearby registered groundwater bores;
review of relevant environmental and geotechnical reports.
review and collation of the above information and identification of negative impacts
and under performance; and
preparation of this WQHMMP.
2

3. SITE IDENTIFICATION
General site information is provided in Table 1. The site location is shown in Figure 1.
TABLE 1 – SUMMARY OF SITE DETAILS
Site Address:
Site Area:

Site Identification

Current Land Use:
Adjoining Site Uses:
Current Zoning:

5 Scribbly Gum Street Berkeley Vale, NSW
approximately 9.5 hectares
Lot 149 DP 1256521

Local Government Area of Central Coast (Wyong)

The land is currently vacant and is predominantly native vegetation.

The site is bounded by the residential development of Glenning Valley to the
south and east, including recently completed Stages 1,4 and 5 of the Glades
development and industrial buildings to the north. Remnant vegetation and
SEPP14 wetlands are located to the west, including in lands zoned for
residential development.
The site contains land zoned R2 – Low Density Residential

4. DESKTOP STUDY
4.1. Site Topography and Drainage
A topographic map (maps.six.nsw.gov.au) indicates that the site ranges from over 30m AHD
to below 10m AHD. The site is situated on a west facing slope. The site is situated in an
undeveloped area of Berkeley Vale. Stormwater is likely to flow overland or in rills. It is
expected that surface runoff would flow in a west direction and discharge into the SEPP 14
wetland that is located to the south west of the site. The wetland drains to the north into an
unlined stormwater channel via a concrete culvert under Enterprise Drive. The stormwater
channel discharges into Ourimbah Creek which in turn discharges into Tuggerah Lake.
4.2. Local Soils

A review of the Gosford-Lake Macquarie Soil Landscape Series (sheet 9231) indicated that
the site lies predominantly on the Erina Erosional Soil Landscape and borders Woodburys
Bridge Landscape to the north west.
The Erina Erosional Soil Landscape is defined as:
•

•

•

Landscape-undulating to rolling rises and low hills on the Terrigal Formation. Local
relief <60 m; slope gradients <25%. Rounded narrow crests with moderately Inclined
slopes. Extensively cleared tall open-forest with open-heathland in exposed coastal
areas.
Solis-moderately deep to deep (100->200 cm) Yellow Podzolic Soils on fine-grained
bedrock with Yellow Podzolic Solis in poorly drained areas; moderately deep to deep
(~>150 cm) Yellow Podzolic Soils and Yellow Earths on coarse-grained parent
material with Yellow Earths on footslopes and deep (>300 cm) Structured Loams and
Yellow Earths along drainage lines.
Limitations-mass movement (localised), high soil erosion hazard, foundation hazard
(localised}, localised high run-on, seasonal waterlogging of footslopes, strongly acid
soil of low fertility.
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The Woodburys Bridge Soil Landscape is defined as
•

•

•

“Landscape—gently undulating rises to rolling low hills on Patonga Claystone. Local
relief 40–80 m and slope gradients up to 20%. Sandstone capping on crests of steeper
hills is common. Predominantly cleared tall open-forest.”
Soils—deep (>150 cm) Red Podzolic Soils (Dr2.21, Dr3.21) with some Soloths
(Dr2.41, Db2.41, Dy2.41) in poorly drained areas on claystone bedrock; shallow to
moderately deep (50–150 cm) Yellow Podzolic Soils (Dy3.21, Dy5.11) on sandstone
bedrock.
Limitations—extreme erosion hazard, high foundation hazard, seasonal waterlogging
(localised), acid soils of very low fertility, low wet bearing strengths and high
erodibility.

Managing Urban Stormwater: Soils and Construction (Landcom 2004), here after referred to
as the Blue Book, groups the site’s Erina Erosional Soil Landscape soils into Soil Hydrologic
Group C/D and the site’s Woodburys Bridge Soil Landscape soils into Soil Hydrologic Group
C/D. Soil Hydrologic Groups C and D are summarised below.
Group C – moderate to high runoff potential. Water moves into and through these soil
materials at slow to moderate rates when thoroughly wetted. Usually, they consist of soils
that have:
•
•
•

moderately fine (clay loam) to fine (clay) texture;
weak to moderate structure; and/or
a layer near the surface that impedes free downward movement of water.

They regularly shed runoff from moderate rainfall events.

Group D – very high runoff potential. Water moves into and through these soils very slowly
when thoroughly wetted. Usually, they consist of soils:
•

•
•

that are fine-textured (clay), poorly structured, surface-sealed or have high
shrink/swell properties; and/or
with a permanent high watertable; and/or
with a layer near the surface that is nearly impervious.

They shed runoff from most rainfall events.

Based on the review of the Soil Landscape Map, the site is located in area where the soil has
the following properties:
•
•
•

a slow to moderate infiltration rate;
a very low to low water holding capacity; and
acidic.

4.3. Local Hydrogeology

WaterNSW operates a website listed as realtimedata.waternsw.com.au/water.stm, with
search tools that provide summary reports on registered bores in NSW. A search of this
website indicated that there are five registered bores near the perimeter of the site. A
4

summary of groundwater bore information is presented in Table 2. Groundwater bore
locations are shown in Figure 2.
TABLE 2 - GROUNDWATER WELL SUMMARY INFORMATION
Well ID

GW020347
GW020385
GW053227
GW078134
GW201932

Total Depth
(m)

Water Bearing
Zone (m)

Well Completion
Zone (m)

Purpose

8.5

Standing
Water Level
(m)
Not recorded

100.00

6.00

Not recorded
16-18m
62-64m
86-88.5m

Not recorded

General Use

36.5
7.00
6.6

Not recorded
Not recorded
4.1

Not recorded
Not recorded
4-5m

Not recorded

Horticulture

Not recorded

Test bore

Not recorded
3.6-6.6m

Irrigation

Monitoring
bore

Groundwater beneath the site would be expected to follow the regional topography, and flow
north west toward the SEPP14 wetland.
4.4. Acid Sulfate Soils

A review of the online acid sulfate risk map (https://maps.centralcoast.nsw.gov.au/public/)
indicates that the site lies on Class 5 ASS land (see Figure 3). Class 5 means that Works within
500 metres of adjacent Class 1, 2, 3 or 4 land that is below 5 metres Australian Height Datum
and by which the watertable is likely to be lowered below 1 metre Australian Height Datum
on adjacent Class 1, 2, 3 or 4 land.
4.5.

Previous Relevant Assessments

4.5.1. Geotechnical Investigation Proposed Residential Subdivision, Lot 149
DP1256521 The Glades Stages 2-3, Nightshade Drive,Berkeley Vale NSW

A Geotechnical Investigation Proposed Residential Subdivision, Lot 149 DP1256521The
Glades Stages 2-3, Nightshade Drive, Berkeley Vale NSW was undertaken by Construction
Sciences (ref 5017200136-A1 Dated 8/04/2020) here after referred to as CS2020. Twentyfive test pits were excavated to termination depths ranging from 1.5m to 3.0m. Limited
permeability testing on insitu soil was also conducted. NG2015 reported that:
•

•
•
•
•
•

Groundwater was not encountered in the test pits. However, seepage was noted in
four test pits between 1.1m-1.8m below ground surface. The seepage was reported
as “perched rainwater”.
Two samples (of three) tested positive for actual acid sulfate soils.
No samples tested positive for potential acid sulfate soils.
Sulfate in soil was measured to be 22mg/kg.
Permeability of residual clayey SAND was assessed to be in the range of 2 x 10-3
cm/sec and 2 x 10-4 cm/sec based on particle size measurements.
A permeability value (3 x 10-4 cm/sec, 10.8mm/hour) was recommended to be used
for the whole site which could reduce the risk of any inconsistency in soil profile
across the site.
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4.5.2. Geotechnical & Acid Sulphate Soils Assessment-Proposed Sewage Pump
Station Bottlebrush Drive, Glenning Valley

A geotechnical and acid sulfate soils assessment for a proposed Sewerage Pump Station at
Bottlebrush Drive, Glenning Valley was undertaken by Construction Sciences (ref
5017190073-A:ZK vds, dated 19 October 2018) here after referred to as CS2018. One
borehole/groundwater well was installed. CS2018 reported that:
•
•

•
•
•

Alluvial soil was approximately 0.6m-6m depth.
Groundwater was encountered at approximately 5.5m below ground surface.
Groundwater was later measured to be 3.1m below ground surface after a period of
rain.
Groundwater was found in the alluvial silty SAND/Silty CLAY.
Actual acid sulfate soils were detected around 2m below ground surface (one of two
samples analysed).
Potential acid sulfate soils were not encountered in either sample analysed.
4.5.3. Ecological Assessment Report for Proposed Residential Subdivision of Lot 2
DP1100181 Berkeley Road, Glenning Valley

The Ecological Assessment Report for Proposed Residential Subdivision of Lot 2 DP1100181
Berkeley Road, Glenning Valley was prepared by Anderson Environment and Planning (ref:
Glenning Valley EAR – Rev. dated 1 June 2016) here after referred to as AEP2016. AEP2016
reported that the site contains 9.81hecatres of Swamp Sclerophyll Forest which is an
endangered ecological community. (EEC). This EEC relies upon groundwater and surface
water recharge from upstream catchment areas. Hydrological regimes need to remain
consistent post development to prevent changes to composition and characteristics of this
EEC on site and further downstream.
4.6. Desktop Summary

The site is located on naturally occurring acidic soils. Mapping indicates the site and
adjoining land have areas with a low probability of containing acid sulfate soils.
Based on:
•

•

the locations of the geotechnical test pits in relation to the areas on site mapped as a
low probability of containing acid sulfate soils; and
A sulfate concentration of 22mg/kg, which equates 0.2 moles of H2SO4/tonne;

JME considers that the acidity in soil assigned as actual sulfate soils in the geotechnical
reports is more likely to be a result of the natural acidity of the soils.

The site soils are likely to have low surface water infiltration rates during moderate rainfall
events.
The site and adjoining land contain a groundwater dependent ecosystem that is considered
an endangered ecological community.
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5. POTENTIAL IMPACT IDENTIFICATION
The project will remove approximately 7.25 hectares of vegetation and replaced with an
urban landscape. This has the capacity to increase the stormwater runoff and decrease
surface water infiltration.
The change in the hydrologic features of the project site have the potential to impact the
wetland that exists on a portion of the site and adjoining land as a result from:
•
•
•

eutrophication of surface water (medium risk);
sedimentation of the wetland (medium-low risk); and
the actualisation of acid sulfate soils (if present) in the wetland (very low risk).

Eutrophication of surface water can favour simple algae over other more complicated plants
and causes a severe reduction in water quality. Sedimentation can also increase
eutrophication as well as infilling of the wetland. The risk of sedimentation will be at its
highest during construction and should lessen as the project is completed.

The actualisation of acid sulfate soils (if present) is considered low risk, from a project point
of view, as it would require the wetland to dry out and the regional watertable to lower 1-2m.
Mitigation of these impacts will be managed by the implementation, including the
maintenance measures, of the Water Cycle Management Plan prepared by ADWJ dated May
2020 Version A, referred to as the WCMP.

6. MONITORING

Monitoring of the potential impacts on the ecology of the wetland is described in the
Vegetation and Fauna Management Plan for Buffer Land Strip, E2 Zone at Lot 427
DP1256522 Berkeley Road, Glenning Valley Revision 1, prepared by Anderson Environment
and Planning, dated August 2021” (the VFMP).

It is also recommended that the monitoring recommended in the VFMP is supplemented with
surface water monitoring of the proposed detention dams in the WCMP and the wetland.
Surface water monitoring should be conducted bi-annually (once in the cooler months and
once in the warmer months) and one another time within two days of a significant rainfall
event (>40mm in 24hour period).

Water sampling should be undertaken under the guidance of a sampling plan prepared by a
suitably qualified and experienced person. The sampling plan should:
•
•
•
•
•

identify suitable sampling points as shown in Figure 4,
appropriate sampling procedures and equipment,
sample preservation;
Field parameters including dissolved oxygen, conductivity and pH;
laboratory analysis including
o total suspended solids
o total recoverable hydrocarbons;
o benzene, toluene, ethylbenzene and xylenes;
o ammonia, chloride, nitrate, nitrite, sulfate, total kjedahl nitrogen and
phosphorus; and
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iron, aluminium, arsenic, cadmium, chromium, copper, lead, manganese,
nickel, selenium, zinc and mercury; and
field observations including depth of water at the sampling location.
o

•

Surface water monitoring should start as soon as practicable and continue for one year after
the completion of project.
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LIMITATIONS
This report was prepared for GV NOMINEE No.1, with the objective of assessing the potential
impacts on the hydrological features of the local environment from the project. No warranty,
expressed or implied, is made as to the information and professional advice included in this
report. The report is not intended for other parties or other uses with the exception of
Central Coast Council to assess the relevant development application. Anyone using this
document does so at their own risk and should satisfy themselves concerning its applicability
and, where necessary, should seek expert advice in relation to the particular situation at the
time.
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