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< AEP

Anderson Environment & Planning (AEP) was commissioned by Transnational Pastoral Pty
Ltd & The Stevens Group to undertake a Biodiversity Stewardship Site Assessment Report
(BSSAR - 00025868/BAAS18147/21/00025873) over land within Lot 1 DP 120512, Lot 1
DP554423, Lot 1 DP 229970, Lot 1 DP 229971, Lot 101 DP 604655, Lot 41 DP 123953 and
Lot 36 DP 755249, at 414 Old Maitland Road, Mardi NSW.

A proposed subdivision is located in the central portion of the site, involving the
establishment of approximately 246 large residential lots. The biodiversity stewardship site
surrounds the development area, which totals approx. 141.6ha of the area. Site surveys have
been undertaken within the study area over a range of seasonal periods between 1998 and
2021. Previous data has been compiled within a draft Biodiversity Stewardship Site Report
(BSSAR) prepared by Travers Bushfire & Ecology. This data has been reviewed by AEP and
incorporated into this assessment where appropriate.

The proposed Biodiversity Stewardship Agreement will capture a diversity of ecosystem
types, flora and fauna species, habitat niches and landscapes, to benefit from long term
conservation and management. The following species / communities have been recorded
within the Study Area, which will generate Credits under the Biodiversity Offset Scheme
(BOS);

Six (6) plant communities types are captured within the Stewardship Site generating credits:
PCT 684 - Blackbutt - Narrow-leaved White Mahogany shrubby tall open forest, northern
Sydney Basin Bioregion (Shrubby sub-formation), PCT 1568 - Blackbutt - Turpentine -
Sydney Blue Gum mesic tall open forest on ranges of the Central Coast (Shrubby sub-
formation),PCT 1568 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on
ranges of the Central Coast (Shrubby sub-formation), PCT 1718 - Swamp Mahogany - Flax-
leaved Paperbark swamp forest on coastal lowlands of the Central Coast (Coastal Swamp
Forests), PCT 1720 Cabbage Gum - Forest Red Gum - Flax-leaved Paperbark Floodplain
Forest of the Central Coast (Coastal Floodplains Forest) and PCT 1723 - Melaleuca biconvexa
- Swamp Mahogany - Cabbage Palm swamp forest of the Central (Coastal Swamp Forests).

Three (3) the above communities are associated with threatened ecological communities
(TECs): PCT 1718 and PCT 1723 Swamp Sclerophyll Forest on Coastal Floodplains of the
New South Wales North Coast, Sydney Basin and South East Corner Bioregion, PCT 1590 -
Lower Hunter Spotted Gum Ironbark Forest in the Sydney Basin and NSW North Coast
Bioregions and PCT 1720 River-Flat Eucalypt Forest on Coastal Floodplains of the New
South Wales North Coast, Sydney Basin and South East Corner Bioregions;

Three (3) flora species: Rhodamnia rubescens (Scrub Turpentine), Syzygium paniculatum
(Magenta Lilly Pilly), and Melaleuca biconvexa (Biconvex Paperbark); and

Four (4) fauna species Glossy Black-Cockatoo (Calyptorhynchus lathami), Large-eared Pied
Bat (Chalinolobus dwyeri), Southern Myotis (Myotis Macropus), and Green-thighed Frog
(Litoria brevipalmata).

Averted loss and active management will improve vegetation integrity and threatened
species habitat values over time.
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This report was written by Tim Mouton BEnvSc (BAAS: 19083) and reviewed by lan Benson
BEng GDip Ecology (BAAS: 18147) of Anderson Environment & Planning.

Field survey and technical assistance was provided by:

Staff Title/Qualification Tasks

Senior Ecologist Targeted threatened flora survey, weed survey

Tim Mouton BEnvSc MEnvSc :
BAAS: 19083 Reporting and Management Plan
. Ecologist
Bonni Yare BSc NRM Targeted threatened flora survey, weed survey
. Ecologist
Justin Chey BEnvSciMgt Targeted threatened flora survey
Ecologist
Angela Metcalfe BEnvSc Hons Targeted threatened flora survey, weed survey
. Senior Ecologist
Dennis Neader BSc EnvGeo Targeted threatened flora survey
Ecologist
Alex McNamara BEnvScMagt (in progress) Targeted threatened flora survey
. Ecologist
Stevie Kay BSc Marine Targeted threatened flora survey
Principal Ecologist
Ian Benson BEng (Civil), GradDipSc (Ecology) Technical Review
BAAS:18147

Baseline field survey data contained in this report was sourced from Travers Bushfire &
Ecology, who previously prepared a Draft BSSAR for the site, titled Biodiversity Stewardship
Site Assessment Report 414 Old Maitland Road (April 2020). All data provided by Travers was
reviewed, confirmed and updated in the field as necessary by AEP as part of ground truthing
surveys and additional targeted flora surveys.

Research was conducted under the following licences:

e NSW National Parks and Wildlife Service Scientific Investigation Licence SL.101313;
e Animal Research Authority (Trim File No: 14/600(2)) issued by NSW Agriculture; and

e Animal Care and Ethics Committee Certificate of Approval (Trim File No: 14/600(2))
issued by NSW Agriculture.

Certification:
As the certifying author, [, Tim Mouton, make the following certification:

e This report has been written to comply with the requirements of the BAM 2020 and
obligations outlined within the BAM Assessor Code of Conduct and includes, in the
opinion of the writer, a true and accurate account of the species recorded, or considered
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likely to occur within the Survey Area, and inferences of such for biodiversity credit
calculations;

e BAM Assessment methodology, as well as Commonwealth, state and local government
policies and guidelines formed the basis of project surveying methodology, unless
specified departures from industry standard guidelines are justified for scientificand/or
animal ethics reasons;

e Allresearch workers have complied with relevantlaws and codes relating to the conduct
of flora and fauna research, including the Animal Research Act 1995, National Parks and
Wildlife Act 1974 and the Australian Code of Practice for the Care and Use of Animals for
Scientific Purposes.

Principal Author and Certifier:

Tim Mouton

Senior Ecologist

Anderson Environment & Planning

BAAS 19083

Calculator Ref: 00025868/BAAS18147/21/00025873
1 June 2021
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Glossary of Terms
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The Biodiversity Assessment Method Order (2020) that determines:

e Methodology applicable to quantifying biodiversity values
inherent within a development site;

BAM e  Avoid and mitigation efforts required to be employed as part
of any development proposal; and
e Number and class of credits required to offset residual
impacts of the proposal upon the biodiversity values therein.
BC Act The Biodiversity Conservation Act 2016.

Biodiversity Credit Report

Specifies the number and type of biodiversity credits generated to
offset the impacts of a development.

The online tool used to interpret site survey data and regional location

BAM Calculator information to quantify ecosystem and species credits required /
generated at a development / stewardship site.
Ecosystem or Species Credits generated via conservation actions
Biodiversity credits within a stewardship site or required to offset the loss of biodiversity
values on a development site.
T . Specific measures that are put in place to compensate for impacts on
Biodiversity offsets bea : p p p P
biodiversity values.
. . . The composition, structure and function of ecosystems, threatened
Biodiversity values . . . o . .
species, populations and ecological communities, and their habitats.
Council Central Coast.
DoEE The Commonwealth Department of the Environment and Energy.
DPI The NSW Department of Primary Industries.
The former Department of Sustainability Environment Water
DSEWPaC Populations and Communities, now the Commonwealth Department of

the Environment.

Ecosystem credit

The class of biodiversity credits created or required for the impact on
a Plant Community Type.

Ecosystem Credit Species

A threatened species that can be reliably predicted by a PCT.

EEC Endangered Ecological Community (under BC Act).
EPBC Act g?:;%g?;:ﬁf:lltghgglWmnment Protection and Biodiversity
OEH The NSW Office of Environment and Heritage.
PFC Percentage Foliage Cover.
Lot 1 DP 120512, Lot A DP 396415, Lot 1 DP554423, Lot 1 DP 229970,
Site Lot 1 DP229971, Lot 41 DP 123953, Lot 36 DP 755249 and Lot 101 DP

604655, at 414 Old Maitland Road, Mardi, NSW.

Species credit

Class of biodiversity credits created or required for the impact on
threatened species that cannot be reliably predicted to use an area
based on habitat surrogates.

Stewardship Site Land upon which the stewardship agreement is proposed.
TBDC Threatened Biodiversity Data Collection.
TEC Threatened Ecological Community.
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1.1 Introduction

It is proposed that a Stewardship Site be established within Lot 1 DP 120512, Lot 1 DP554423,
Lot 1 DP 229970, Lot 1 DP 229971, Lot 101 DP 604655, Lot 41 DP 123953 and Lot 36 DP 755249,
at 414 Old Maitland Road, Mardi, NSW (the Stewardship Site).

At the request of Transnational Pastoral Pty Ltd & The Stevens Group (The Client), Anderson
Environment & Planning (AEP) have undertaken required investigations and calculations to
inform this Biodiversity Stewardship Site Assessment Report (BSSAR).

The assessment was undertaken as per the requirements outlined in the Biodiversity Assessment
Methodology (OEH 2020), (the BAM).

Extensive surveys of the Study Area, inclusive of the proposed Stewardship Site and Development
Site, have been undertaken since 1998. Ecotone Ecological Consultants have previously
undertaken field surveys of the Study Area from September 1998 to January 1999. These surveys
were summarised by Biosis (2014) whom also performed supplementary fauna surveys in April
2014. Travers Bushfire & Ecology (TBE) undertook further surveys and assessment work for the
Study Area both within the proposed subdivision and the proposed Stewardship Site, and
compiled previous work by Biosis in a draft BSSAR report prepared in 2020 (TBE, 2020). AEP
have reviewed and incorporated these results where appropriate, as well as undertaken
additional surveys, including ground-truthing previous work, to inform this BSSAR.

1.1.1 The Proposal

A Biodiversity Stewardship Agreement is proposed for approx. 141.6 ha, which excludes
easements, within the site as shown in Figure 1.

The agreement would see the long-term protection and conservation of land, which consists of
remnant forest on low to upper slopes surrounding grazed floodplain areas. The proposal would
also provide protection of approx. 2km of Deep Creek and tributaries.

A large residential subdivision is proposed to be developed directly adjacent to the BSA, which
encompasses existing pasture, remnant patches, and scattered paddock trees. A number of
easements dissect the southern portion of the site, including a transmission line, water pipeline,
and access track. These areas have been excluded from the BSA.

1.1.2 Assessment Scope

The BSSAR presented herewith aims to quantify contributions of the site to regional biodiversity
values based upon the methods described within the Biodiversity Assessment Method Order
2020 (BAM), including threatened entities listed under the NSW Biodiversity Conservation Act
2016 (BC Act).

This report includes:

e Stage 1 - Biodiversity Assessment - including the mapping of remnant vegetation
communities including Endangered Ecological Communities (EECs) within the Stewardship
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Site, the location of previously identified threatened species and their habitats, and potential
occurrence of threatened species identified within the BAM Calculator; and

e Stage 2 - Improving Biodiversity Values - including the identification of management
actions to improve biodiversity values, preparation of a management plan for the
stewardship site, a projection of future vegetation integrity scores based on management
options, and quantifying the ecosystem credits generated by the improvement in biodiversity
values.
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1.1.3 Site Particulars

Address - 414 0Old Maitland Road, Mardi, NSW.

Title - Lot 1 DP 120512, Lot 1 DP554423, Lot 1 DP 229970, Lot 1 DP 229971, Lot 101
DP 604655, Lot 41 DP 123953 and Lot 36 DP 755249.

LGA - Central Coast.
Site - The proposed Biodiversity Stewardship Site comprises 141.55 hectares.

Zoning -The stewardship site is currently zoned as E2 - Environmental Conservation, of
which approximately 141.6 hectares is proposed to be the subject of a Stewardship
Agreement. Rezoning was undertaken to allow development of large lot residential (R5)
within the grazed lowlands (the development site), with the surrounding lands zoned E2 (the
stewardship site), forming the offset (or part thereof) for the development.

Current Land Use - The E2 Environmental Conservation lands exists as native wet and dry
sclerophyll forests and coastal swamps, whilst the R5 Large Lot Residential lands is primarily
utilised for cattle and horse production.

Surrounding Land Use - The floodplain paddock in the centre of the site is zoned R5 Large
Lot Residential, which is currently utilised for grazing stock and horses, and will form part of
the proposed development. Within the R5 lands, a second order stream traverses the
paddock, which is zoned as E3 Environmental Management. The proposed Stewardship Site
adjoins the Ourimbah State Forest to the immediate west. The properties adjoining to the
north and east are zoned RU1 Primary Production, and are utilised for producing cattle,
horses and private residence, whilst the land adjoined to the south is the Mardi Dam, zoned
SP2 Infrastructure.

Figure 1 depicts the extent of the Site and Figure 2 depicts the location of the Site within the
landscape.
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1.1.4 Information Sources

Information and spatial data provided within this BSSAR has been compiled from various sources
including:

Aerial Photograph Interpretation (API) of the site and surrounding locality;

Wyong Vegetation Map v1 2016, Eco Logical Australia, prepared for Wyong Council (ELA
2016);

OEH Threatened Species, Populations and Ecological Communities website
(http://www.threatenedspecies.environment.nsw.gov.au/tsprofile);

Collective knowledge gained from previous ecological surveys and assessments in the Central
Coast area over the past 25 years;

BioNet Vegetation Classification (formerly known as the NSW Vegetation Information System
Classification Database);

Threatened Biodiversity Data Collection (formerly known as the Threatened Species Profile
Database);

BioNet Atlas (formerly known as the NSW Wildlife Atlas);

eSPADE Soil Classification Portal (https://www.environment.nsw.gov.au/eSpade2Webapp);

Spatial data collected from the online OEH spatial data catalogue
(www.mapdata.environment.nsw.gov.au) and LPI spatial information exchange
(https://shop.lpi.nsw.gov.au).

Travers Ecology & Bushfire (TBE) (2020) Biodiversity Stewardship Site Assessment Report, 414
0ld Maitland Road, Mardi (Final Draft). Unpublished report for Transnational Pastoral Pty Ltd
& The Stevens Group.
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1.2 Landscape Features

1.2.1 Regional Landscapes

The site was identified as occurring within the following landscape areas:
e |BRA Bioregion - Sydney Basin;

e [BRA Subregion - Wyong;

e NSW Mitchell Landscape - Gosford-Cooranbong Coastal Slopes landscape forms the majority
of the site, predominantly on the rises surrounding floodplain areas. A small proportion of the
site occurs on the floodplain forming part of the Sydney — Newcastle Coastal Alluvial Plains
landscape.

Delineation of Mitchell Landscape areas are shown in both the Site (Figure 1) and Location Maps
(Figure 2).

1.2.2 Identified Landscape Features

The Calculator identifies six (6) landscape features that require assessment for their relevance to
the site. These features include:

e Rivers and Streams: Deep Creek (2n order stream) runs across the entire site, with several
minor tributaries spreading in the upper reaches of the site, particularly in the valley to the
south-west. Deep Creek drains into the Wyong River, which in turn drains into Tuggerah Lake
further to the east. Mardi Dam lies directly south of the Study Area.

e Wetlands: No mapped wetlands (SEPPCM or otherwise) occur within the Site.
e (Connectivity Features. Ourimbah State Forest directly adjoins the site to the west.

e Areas of geological significance and soil hazard features: No areas of geological significance or
soil hazard features are present.

e Features identified in SEARs for major projects: N/A

e Areas of Outstanding Biodiversity Value (AOBV) under the BC Act: None.
1.3 Site Context Components

1.3.1 Assessment Method

Layout of the Site allowed for the landscape values to be determined based upon a site-based
method, rather than that of a linear method.

Extensive surveys of the Study Area, inclusive of the proposed Stewardship Site and Development
Site, have been undertaken since 1998. Ecotone Ecological Consultants have previously
undertaken field surveys of the Study Area from September 1998 to January 1999. These surveys
were summarised by Biosis (2014) whom also performed supplementary fauna surveys in April
2014. Travers Bushfire & Ecology (TBE) undertook further surveys and assessment work for the
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Study Area, and compiled previous work by Biosis in their draft BSSAR report prepared in 2020
(TBE, 2020). AEP have reviewed and incorporated these results where appropriate, as well as
undertaken additional surveys to ground-truth previous work, to inform this BSSAR. The Field
Survey Effort table in Appendix E details the aforementioned field survey effort.

1.3.2 Landscape Native Vegetation Cover

The 1500m buffer placed around the Site is approximately 1,844 ha in size. Of this, approximately
1,141 ha comprises of native vegetation as per Section 4.3.2 of the BAM. This equates to
approximately 62% native vegetation cover and was entered as such within the Calculator.

1.3.3 Regional Mapping

The Wyong Vegetation Map (ELA, 2016) was used to determine the vegetation communities likely
present on the Site, as shown below in Tables 1 below, and Figure 3.

Table 1 - Wyong Vegetation Map Results

Eco Logical Australia (2016) Vegetation
Vegetation Unit Unit Area (ha)

Coastal Wet Gully Forest w1 2.36
Coastal Narrabeen Bluegum Ridge Forest Weéa 12.67
Coastal Ranges Mesic Blackbutt Forest WO9a 31.54
Coastal Ranges Dry Blackbutt Forest W9b 52.39
Hunter Valley Moist Forest w12 0.6
Coastal Foothills Spotted Gum Ironbark Forest W15 16.86
Alluvial Paperbark Sedge Forest W37a 7.95
Alluvial Floodplain Cabbage Gum Forest W37d 16.56
Not named NNV 1.2
Total 142.13
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Disclaimer: While all reasonable care has been taken (o ensure the information shown on this
Imap 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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1.3.4 Habitat Trees

Hollow-bearing tree (HBT) surveys were conducted as traverses across the site, and
opportunistically during site surveys by Biosis for a flora and fauna assessment report in January
2014 and by Travers Bushfire & Ecology in 2019. Biosis identified 20 hollow bearing trees, whilst
Traversidentified 14 HBT's providing large hollows, within the proposed Stewardship Site. A total
of 24 HBT’s were observed during these surveys (Figure 6).

A wide range of hollow sizes were observed and would represent a viable habitat resource for
most guilds of native fauna that utilise tree hollows including birds, microbats, possums, and
gliders, and herpetofauna. All 14 hollows recorded by Travers were large hollows, providing
potentially suitable use by threatened Owls, Cockatoos and other large birds.

1.4 Vegetation Zones

1.4.1 Zone 1 (PCT 684) - Blackbutt - Narrow-leaved White Mahogany shrubby tall open
forest, northern Sydney Basin Bioregion (Shrubby sub-formation).

Location: Most of the southern portion of the site occurs on ridgelines, in the centre-north and in
forested patched of the centre east and west (Plots 1, 2, 3,4, 5 & 6).

Disturbance History: Firetails with several offshoots traverse the southern portion of this PCT.
While the majority of this PCT is in good to moderate condition, the zone along the slope in the
north-west, and a patch in the south-east adjacent to Old Maitland Road, has large Lantana
thickets. Edge effects including grazing by stock and horses, weed cover and occasional dumping
are evident at the margins of the grazed paddock, and adjacent to Old Maitland Road.

Structure: Shrubby sub-formation

Weed Load: Low. Primarily species associated with pastures and roadsides. Includes, Lantana
(Lantana camara), Camphor Laurel (Cinnamomum camphora), Narrow-leaved Carpet Grass
(Axonopus fissifolius), Asparagus Fern (Asparagus aethiopicus) and Large-leaved Privet
(Ligustrum lucidum).

Upper Stratum: Includes, Blackbutt (Eucalyptus pilularis), Sydney Blue Gum (E. saligna), Red
Mahogany (E. resinifera), Turpentine (Syncarpia glomulifera), Spotted Gum (Corymbia maculata),
Rough-barked Apple (Angophora floribunda) and Forest Red Gum (Eucalyptus tereticornis)
dominate the upper stratum. The lower canopy includes species Cheese Tree (Glochidion
ferdinandi), Forest Oak (Allocasuarina torulosa), Cabbage Tree Palm (Livistona australis),(Willow
Bottlebrush (Callistemon salignus), Snow in Summer (Melaleuca linariifolia) and Prickly-leaved
Tea Tree (M. styphelioides).

Mid-Stratum: Acacia irrorata (Green Wattle), A. maidenii (Maiden’s Wattle), Notelaea longifolia
(Mock Olive), Breynia oblongifolia (Coffee Bush), Persoonia linearis (Narrow-leaved Geebung,
Acacia ulicifolia and Leucopogon juniperinus (Prickly Beard-heath).

Lower-Stratum: Echinopogon ovatus (Forest Hedgehog Grass), Entolasia marginata (Bordered
Panic), Microlaena stipoides (Weeping Grass), Lomandra longifolia (Spiky-headed Mat-rush), L.
filiformis (Wattle Matt-rush), Dichondra repens (Kidney Weed), Centella asiatica (Swamp
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Pennywort), Gymnostachys anceps (Settlers Flax), Oplismenus aemulus (Basket Grass), O.
imbecillis, Pteridium esculentum (Bracken), Carex longebrachiata (Bergalia Tussock), Dianella
caerulea (Blue Flax-lily), Adiantum aethiopicum (Common Maidenhair), Blechnum cartilagineum
(Gristle Fern), Calochlaena dubia (Rainbow fern), Lobelia purpurascens (Whiteroot) and Entolasia
stricta (Wiry Panic).

Pl -~z

Plate 1 - PCT 684 - Blackbutt - Narrow-leaved White Mahogany shrubby tall openorest,
northern Sydney Basin Bioregion (Shrubby sub-formation).

1.4.2 Zone 2 (PCT 1723) - Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm
swamp forest of the Central Coast (Coastal Swamp Forests).

Location: A large portion occurs predominantly in the north adjacent to grazed paddocks (Plots
7,8,9&11)

Disturbance History: Occurs within margins to canopy edges and has been grazed and compacted
but is in otherwise good condition.

Structure: Forested Wetlands. A creek and small tributaries run across the PCT area.

Weed Load: Low. Lantana camara (Lantana), Ligustrum sinense (Small-leaved Privet), and
Cinnamomum camphora (Camphor Laurel).

Upper Stratum: Predominately comprises of Melaleuca biconvexa (Biconvex Paperbark), M.
linariifolia (Snow in Summer), M. nodosa (Ball Honey Myrtle). Co-dominant species are Eucalyptus
robusta (Swamp Mahogany), E. saligna (Sydney Blue Gum) with occasional E. tereticornis (Forest
Red Gum), E. amplifolia, (Cabbage Gum), E. Pilularis (Blackbutt), Angophora floribunda (Rough
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Barked Apple). The lower canopy includes Callistemon salignus (Willow Bottlebrush), Alphitonia
excelsa (Red Ash) and Glochidion ferdinandi (Cheese Tree).

Mid-Stratum: Consists of Persoonia linearis (Narrow-leaved Geebung), Breynia oblongifolia
(Coffee Bush), Pultenaea retusa, Maytenus sylvestris (Orange Bush), Pittosporum multiflorum
(Orange Thorn) and Notelaea longifolia (Mock Olive).

Lower-Stratum: Comprises of Entolasia marginata (Bordered Panic), Microlaena stipoides
(Weeping Grass), Echinopogon ovatus (Forest Hedgehog Grass), Oplismenus aemulus (Basket
Grass), O. imbecillis, Centella asiatica (Swamp Pennywort), Brunoniella pumilio (Dwarf Blue
Trumpet), Dichondra repens (Kidney Weed), Lomandra longifolia (Spiky-headed Mat-rush), Oxalis
perennans (Yellow-flowered Wood Sorrel), Carex appressa (Tall Sedge), C. longebrachiata
(Bergalia Tussock), Gahnia clarkei (Tall Saw-sedge), Pseuderanthemum variabile (Pastel Flower)
and Adiantum aethiopicum (Common Maidenhair).

Plate 2 - PCT 1723 - Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm swamp forest
of the Central Coast (Coastal Swamp Forests).
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1.4.3 Zone 3 (PCT 1568) - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open
forest on ranges of the Central Coast (Shrubby sub-formation).

Location: Occurs throughout the creeks and it's several tributaries, steep ridges and valleys
within the south-west of the Stewardship Site (Plots 10, 12, 14 & 14).

Disturbance History: Some trails meander throughout the PCT area.

Structure: High canopy cover, typically 70% or more as well as regrowth canopy species, with an
open to moderate shrub layer at higher elevations, and denser towards the mesic drainage lines
below.

Weed Load: Predominately low, with higher loads of Lantana camara (Lantana) in parts of the
creek.

Upper Stratum: Syncarpia glomulifera (Turpentine), Eucalyptus pilularis (Blackbutt), E. saligna
(Sydney Blue Gum), E. deanei (Mountain Blue Gum), Cryptocarya microneura (Thick-leaved
Laurel), Archontophoenix cunninghamiana (Bangalow Palm), Livistona australis (Cabbage Tree
Palm), Backhousia leptopetala (Brush Turpentine), Synoum glandulosum (Scentless Rosewood),
Acmena smithii (Lillypilly), Pittosporum multiflorum (Orange Thorn), Glochidion ferdinandi
(Cheese Tree) and Livistona australis (Cabbage Tree Palm).

Mid-Stratum: Diospyros australis (Black Plum), Ripogonum album (White Supplejack), Wilkiea
huegeliana, Rhodamnia rubescens (Scrub Turpentine), Pittosporum multiflorum (Orange Thorn),
Maytenus sylvestris (Orange Bush), Breynia oblongifolia (Coffee Bush), Notelaea longifolia (Mock
Olive) and Ficus coronata (Sandpaper Fig).

Lower-Stratum: Lomandra longifolia (Spiky-headed Mat-rush), Carex longebrachiata (Bergalia
Tussock), Gymnostachys anceps (Settlers Flax), Dianella caerulea (Blue Flax-lily), Adiantum
aethiopicum (Common Maidenhair), Blechnum cartilagineum (Gristle Fern), Calochlaena dubia
(Rainbow Fern) and Doodia aspera (Prickly Rasp Fern).
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Plate 3 - PCT 1568 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on ranges of
the Central Coast (Shrubby sub-formation).

1.4.4 Zone 4 (PCT 1720) - Cabbage Gum - Forest Red Gum - Flax-leaved Paperbark
Floodplain Forest of the Central Coast (Coastal Floodplains Forest).

Location: Occurs as fragmented patches in the north-east, adjacent to Old Maitland Road, and is
associated with PCT 1723 (Plots 15, 16 & 30).

Disturbance History: Edge effects including grazing by stock and horses, weed cover and
occasional dumping are evident at the margins of the grazed paddock, and adjacent to Old
Maitland Road.

Weed Load: Low, and consists of Lantana camara (Lantana), Axonopus fissifolius (Narrow-leaved
Carpet Grass), Cinnamomum camphora (Camphor Laurel), Rubus fruticosus agg. (Blackberry
complex).

Upper Stratum: Eucalyptus tereticornis (Forest Red Gum), E. amplifolia (Cabbage Gum),
Angophora floribunda (Rough-barked Apple) as well as occasional E. robusta (Swamp Mahogany)
and Alphitonia excelsa (Red Ash).

Mid Stratum: Melaleuca styphelioides (Prickly-leaved Tea Tree), M. nodosa (Ball Honey Myrtle),
M. linariifolia (Snow in Summer), Callistemon salignus (Willow Bottlebrush), Glochidion
ferdinandi (Cheese Tree), Breynia oblongifolia (Coffee Bush) and Acacia irrorata (Green Wattle).

Lower-Stratum: Entolasia marginata (Bordered Panic), Imperata cylindrica (Blady Grass),
Oplismenus aemulus (Basket Grass), Pteridium esculentum (Bracken), Dichondra repens (Kidney
Weed), Carex longebrachiata (Bergalia Tussock), and Lobelia purpurascens (Whiteroot).
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Plate 4 - PCT 1720 -Cabage Gum - Forest Red Gum - Flax-leaved Paperbark Floodplain Forest of
the Central Coast (Coastal Floodplains Forest).

1.4.5 Zone5 (PCT 1590) - Spotted Gum - Broad-leaved Mahogany - Red Ironbark shrubby
open forest (shrub/grass sub-formation).

Location: Occurs on the tops of ridgelines, at 30-80 meters elevation, predominately in the north-
west and centre-west corners, with a patch in the south and south-east of the Stewardship Site
(Plots 17,18, 19, 21 & 24).

Disturbance History: Two firetails occur within the north-western and south-eastern sections of
this PCT area and is in otherwise in good condition.

Structure: Open forest with a shrub layer of 15-20%, with a sparse shrub and ground layer
consisting of native species.

Weed Load: Low. Pockets of weeds occur throughout this vegetation zone including, Lantana
camara (Lantana), Cinnamomum camphora (Camphor Laurel), Asparagus aethiopicus (Asparagus
Fern) and Verbena rigida var. rigida (Veined Verbena).

Upper Stratum: Consists of Corymbia maculata (Spotted Gum), Eucalyptus paniculata (Grey
Ironbark), E. siderophloia (Northern Grey Ironbark), E. acmenoides (White Mahogany), E. pilularis
(Blackbutt), E. umbra (Broad-leaved White Mahogany) and Allocasuarina torulosa (Forest Oak).

Mid Stratum: Persoonia linearis (Narrow-leaved Geebung), Podolobium ilicifolium (Prickly Shaggy
Pea), Bursaria spinosa (Native blackthorn), Leucopogon juniperinus (Prickly Beard-heath),
Breynia oblongifolia (Coffee Bush), Daviesia ulicifolia (Gorse Bitter Pea), Bossiaea obcordata
(Spiny Bossiaea), Acacia elongata (Swamp Wattle) and Acacia longifolia (Sydney Golden Wattle).

Lower Stratum: Imperata cylindrica (Blady Grass), Microlaena stipoides (Weeping Grass),
Entolasia stricta (Wiry Panic), E. marginata (Bordered Panic), Themeda triandra (Kangaroo
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Grass), Lomandra longifolia (Spiky-headed Mat-rush), L. filiformis (Wattle Matt-rush),
Lepidosperma laterale (Variable Sword-sedge), Pteridium esculentum (Bracken), Dianella
caerulea (Blue Flax-lily), Pomax umbellata (Pomax), Lobelia purpurascens (Whiteroot) and
Cheilanthes sieberi (Rock Fern).

Plate 5 - PCT 1590- Spotted Gum - Broad-leaved Mahogany - Red Ironbark shrubby open
forest (shrub/grass sub-formation).

1.4.6 Zone 6 (PCT 1718) Swamp Mahogany - Flax-leaved Paperbark swamp forest on
coastal lowlands of the Central Coast (Coastal Swamp Forests).

Location: Occurs on low-lying and relatively flat areas of the site, predominately in the north-east,
and a patch to the south-east of the paddock (Plots 22, 23 & 28).

Disturbance History: This PCT is in good condition with low disturbance observed. The larger
patch in the north-east is enclosed within the Lot by barbed-wire fencing.

Structure: Swamp forest on a floodplain, with an open canopy of 10-50% PFC, with a fuller PFC
in the mid-storey of 20-60%.

Weed Load: Low, with some occurrence of Lantana camara (Lantana), Paspalum dilatatum
(Paspalum) and Solanum nigrum (Black Nightshade).

Upper Stratum: Eucalyptus robusta (Swamp Mahogany), E. resinifera (Red Mahogany), E. saligna
(Sydney Blue Gum), E. tereticornis (Forest Red Gum), Melaleuca linariifolia (Snow in Summer), M.
biconvexa (Biconvexa Paperbark), and M. nodosa (Ball Honey Myrtle).
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Mid Stratum: Notelaea longifolia (Mock Olive), Acacia longifolia (Sydney Golden Wattle), A.
irrorata (Green Wattle), Breynia oblongifolia (Coffee Bush), Myrsine variabilis (Muttonwood) and
Leptospermum polygalifolium (Tantoon).

Lower Stratum: Entolasia marginata (Bordered Panic), Entolasia stricta (Wiry Panic), Oplismenus
Aemulus (Basket Grass), Pteridium esculentum (Bracken), Dichondra repens (Kidney Weed),
Dianella caerulea (Blue Flax-lily), Lomandra longifolia (Spiky-headed Mat-rush), Carex
longebrachiata (Bergalia Tussock) and Gahnia clarkei (Tall Saw-sedge).

Plate 6 - PCT 1718 Swamp Mahogany - Flax-leaved Paperbark swamp forest on coastal
lowlands of the Central Coast (Coastal Swamp Forests).

The area of each vegetation zone within the Stewardship Site is provided in Table 2 and Figure 4.

Zones were largely ascribed to age class, transitional nature, degree of disturbance and dominant
assemblages as there is a homogenous presence of disturbance responsive among native species
across the site which are not always indicative of the stable community composition.
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Table 2 - Vegetation Zones

AEP

Zone PCT

Vegetation Type

Condition

Area (ha)

1 684

Blackbutt - Narrow-leaved White Mahogany
shrubby tall open forest, northern Sydney Basin
Bioregion (Shrubby sub-formation).

Good

51.1

2 1723

Melaleuca biconvexa - Swamp Mahogany -
Cabbage Palm swamp forest of the Central Coast
(Coastal Swamp Forests).

Good

15.12

3 1568

Blackbutt - Turpentine - Sydney Blue Gum mesic
tall open forest on ranges of the Central Coast
(Shrubby sub-formation).

Good

30.66

4 1720

Cabbage Gum - Forest Red Gum - Flax-leaved
Paperbark Floodplain Forest of the Central
Coast (Coastal Floodplains Forest).

Good

3.37

5 1590

Spotted Gum - Broad-leaved Mahogany - Red
Ironbark shrubby open forest (shrub/grass sub-
formation).

Good

29.37

6 1718

Swamp Mahogany - Flax-leaved Paperbark
swamp forest on coastal lowlands of the Central
Coast (Coastal Swamp Forests).

Good

11.93

Total - Remnant Vegetation (Stewardship Site)

141.55
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1.5 Plant Community Types (PCTs)

The Stewardship Site was found to be comprised of six (6) Plant Community Types (PCTs). In
determining the PCTs the management history of the site was also taken into account. Whilst the
flat paddock areas which the Stewardship Site envelopes has a historic and current usage for
grazing, the ridges and slopes of the Stewardship Site itself is a combination of remnant
vegetation, and regenerated native vegetation, marginally disturbed in recent history.

Emphasis was placed on PCTs ‘best fit' to describe the vegetation composition, structure,
geophysical, and threatened species habitat values of the site.

1.5.1 Plant Community Types (PCTs) considered

Table 3 details the considerations taken in determining relevant PCTs and search sequence in
the NSW Bionet Vegetation Classification PCT database. The results are based on PCT diagnostic
species from plot data, as detailed in Section 1.4 and Appendix A, and other factors such as
disturbance history and surrounding vegetation characteristics. Species in bold were filtered in
search sequence in the NSW Bionet Vegetation Classification PCT database, whilst the other
species listed are diagnostic species of the resultant PCT, recorded within BAM plots within each
zone.
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Table 3 - PCT Determination
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Search Item

Melaleuca linariifolia.

australis, Rhodamnia
rubescens, Dioscorea

transversa.

Juniperinus, Daviesia

ulicifolia.

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
IBRA Region Sydney Basin Sydney Basin Sydney Basin Sydney Basin Sydney Basin Sydney Basin
IBRA Subregion Wyong Wyong Wyong Wyong Wyong Wyong
Gosford-Cooranbong Gosford-Cooranbong Gosford-Cooranbong Gosford-Cooranbong Gosford-Cooranbong Gosford-Cooranbong
NSW Land Coastal Slopes and Sydney | Coastal Slopes and Sydney | Coastal Slopes and Sydney | Coastal Slopes and Sydney | Coastal Slopes and Sydney | Coastal Slopes and Sydney
andscape
P - Newcastle Coastal - Newcastle Coastal - Newcastle Coastal - Newcastle Coastal - Newcastle Coastal - Newcastle Coastal
Alluvial Plains. Alluvial Plains. Alluvial Plains. Alluvial Plains. Alluvial Plains. Alluvial Plains.
Dry
Wet Wet Coastal
Vegetation Coastal Swamp Forests. Coastal Floodplains Sclerophyll
. Sclerophyll Sclerophyll Swamp
Formation . . Forest. (shrub/grass sub-
(shrubby sub-formation). (shrubby sub-formation). . Forests.
formation).
Eucalyptus pilularis, . i i
. Melaleuca biconvexa, i Eucalyptus tereticornis,
Corymbia maculata, Eucalyptus saligna, . i
Upper Stratum . Eucalyptus robusta, ) . Angophora floribunda, Corymbia maculate. Eucalyptus robusta,
. Angophora floribunda, o Syncarpia glomulifera, o .
Species ) Melaleuca linariifolia, ] ] Eucalyptus amplifolia. Angophora floribunda.
Allocasuarina torulosa, ) Eucalyptus pilularis.
) ) Eucalyptus saligna.
Syncarpia glomulifera,
Cryptocarya microneura,
o Allocasuarina torulosa,
. L Acmena smithii, Wilkiea L L
Breynia oblongifolia, ) ) ) o Daviesia ulicifolia, Melaleuca linariifolia,
. L. i Callistemon salignus,, huegeliana, Glochidion oo . . . i i
Mid Stratum Persoonia linearis, o ) ) ) o . Persoonia linearis, Breynia Glochidion ferdinandi,
. ] ] Glochidion ferdinandi, ferdinandi, Livistona Melaleuca linariifolia. o ] ]
Species Syncarpia glomulifera. oblongifolia, Leucopogon Callistemon salignus,

Acacia longifolia.

Ground Stratum

Pteridium esculentum,
Imperata cylindrica,

Dianella caerulea,

Oplismenus aemulus,

Blechnum cartilagineum,
Doodia aspera,

Calochlaena dubia,

Carex longebrachiata,

Dichondra repens,

Lepidosperma laterale,
Cheilanthes sieberi,

Microlaena stipoides,

Gahnia clarkei, Entolasia
marginata, Lomandra

longifolia, Dianella

Species Lomandra longifolia, Entolasia marginata.. . o Lobelia purpurascens, caerulea, Pteridium
Gymnostachys anceps, Microlaena stipoides. . ]
Pseuderanthemum Dianella caerulea, esculentum, Oplismenus
Dianella caerulea.
variabile. Lomandra multiflora. aemulus.
. 684, 1556, 1564, 1579, 1723 1568 1718, 1720 1183, 1590, 1602 659,1650,1718
PCT Options
1584
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Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

Zone 6

Search Item

Diagnostics not right for
1556, 1579 & 1584.
Difficult to split 684 &

Melaleuca biconvexa

dominant, no other

suitable alternatives.

Dominant canopy and
shrub layer species in
BAM plots are diagnostic

Presence of Angophora.
floribunda & Eucalyptus
robusta indicates 1718,

Landform and diagnostics
not right for 1183. 1602

occurs further north in the

Dominant canopy and
shrub layer species in
BAM plots are diagnostic

1564 based on canopy and of 1568, no other suitable | however E. tereticornis & Hunter Valley. of 1718, no other suitable
PCT Justification shrub layer. In this case alternatives E. amplifolia indicates alternatives.
684 is more appropriate 1720. In this case 1720 is
based on absence of ferns more appropriate based
in the ground layer. on diagnostics in the
ground layer.
Result 684 1723 1568 1720 1590 1718
21 June 2021
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1.5.2 Vegetation Information System (VIS) Characteristics

Table 4 shows the analysis of the online VIS database has identified the following characteristics for the identified PCTs.

Table 4 - VIS Classification

<) AEP

Plant Community
Type (PCT) ID

PCT 684

PCT 1723

PCT 1568

PCT 1720

PCT 1590

PCT 1718

PCT Name

Blackbutt - Narrow-leaved
White Mahogany shrubby
tall open forest of coastal
ranges, northern Sydney
Basin Bioregion.

Melaleuca biconvexa -
Swamp Mahogany -
Cabbage Palm swamp
forest of the Central Coast.

Blackbutt - Turpentine -
Sydney Blue Gum mesic tall
open forest on ranges of
the Central Coast.

Cabbage Gum - Forest Red
Gum - Flax-leaved
Paperbark Floodplain
Forest of the Central Coast.

Spotted Gum - Broad-
leaved Mahogany - Red
Ironbark shrubby open

forest.

Swamp Mahogany - Flax-

leaved Paperbark swamp

forest on coastal lowlands
of the Central Coast.

Vegetation
Formation
(Keith 2004)

Wet Sclerophyll Forests
(Shrubby sub-formation)

Forested Wetlands

Wet Sclerophyll Forests
(Shrubby sub-formation)

Forested Wetlands

Dry Sclerophyll Forests
(Shrub/grass sub-
formation)

Forested Wetlands

Vegetation Class
(Keith 2004)

North Coast Wet
Sclerophyll Forests

Coastal Swamp Forests

North Coast Wet
Sclerophyll Forests

Coastal Floodplain
Wetlands

Hunter-Macleay Dry
Sclerophyll Forests

Coastal Swamp Forests

Defining Species
- Canopy

Eucalyptus. pilularis, E.
acmenoides, E. paniculata,
Syncarpia glomulifera,
Angophora floribunda,
Allocasuarina torulosa.

M. biconvexa, Acmena
smithii, Livistona australis,
E. robusta, E. saligna.

E. pilularis, Syncarpia
glomulifera, E. saligna,
E. acmenoides.

E. tereticornis, E. amplifolia

Corymbia. maculata, E.
umbra,
E. fibrosa.

E. robusta, A. floribunda.

Defining Species
- Shrub

Breynia oblongifolia,
Eustrephus latifolius,
Notelaea longifolia,
Persoonia linearis, Synoum
glandulosum.

Callistemon salignus,

Glochidion ferdinandi,

Melaleuca linariifolia,
Melaleuca styphelioides.

Acmena smithii,
Pittosporum revolutum,
Glochidion ferdinandi,
Livistona australis,
Rhodamnia rubescens.

Carex appressa, Cynodon
dactylon, Dichondra repens,
Carex longebrachiata,
Microlaena stipoides.

Pultenaea villosa, Persoonia
linearis, Breynia
oblongifolia, Bursaria
oblongifolia, Leucopogon
Jjuniperinus.

Melaleuca linariifolia,
Glochidion ferdinandi,
Callistemon salignus, Acacia
longifolia.

Defining Species

Dianella caerulea,
Lomandra longifolia,

Gahnia clarkei, Hypolepis
muelleri, Carex appressa,

Blechnum cartilagineum,
Doodia aspera, Calochlaena

Melaleuca linariifolia,

Lepidosperma laterale,
Cheilanthes sieberi,
Microlaena stipoides,

Gahnia clarkei, Entolasia
marginata, Lomandra
longifolia, Viola hederacea,

- Ground . . . o dubia, Gymnostachys Melaleuca ericifolia.
Pteridium esculentum. Oplismenus imbecillis. . .
anceps. Themeda australis. Pteridium esculentum.
Estimate cleared
value of PCT (%) 42 92 40 90 48 74
in CMA
1910.06 - Mardi- BSSAR 22 June 2021




< AEP

Plant Community

PCT 684 PCT 1723 PCT 1568 PCT 1720 PCT 1590 PCT 1718
Type (PCT) ID
. Swamp Sclerophyll Forest River-Flat Eucalypt Forest | Lower Hunter Spotted Gum | Swamp sclerophyll forest
Associated TEC None. None.
on Coastal Floodplains. on Coastal Floodplains Ironbark Forest. on coastal floodplains
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1.5.3 Patch Size

The native vegetation within the Stewardship Site forms a largely contiguous parcel of remnant
native vegetation in and connected to the Ourimbah State Forest to the west, in excess of 10,000
ha. The Ourimbah State Forest connects to the larger Watagan Mountain Range to the north, and
Yengo National Park as a contiguous remnant vegetation, which all form part of the forested,
south-eastern part of the Great Dividing Range.

Therefore, as per the definition of a patch within the BAM, the maximum patch size of ‘>100ha’ is
appropriate for each vegetation zone and was entered as such within the Calculator.

1.5.4 Vegetation Integrity Score

Thirty-one (31) plots were completed within the study area between May and June 2018 within
each vegetation zone as per requirements within Table 4 of the BAM (see Figure 4). Plot data was
used to determine the composition, structure and function condition score for each zone, which
together comprise the vegetation integrity score. Plot data has been tabulated below in Table 5
and includes corresponding condition scores along with the overall vegetation integrity score for
each zone.

See Appendix A for individual Plot attributes. See Figure 4 for the location of each plot.

Table 5 - Vegetation Integrity Score

Current Vegetation Integrity Score
PCT Vegetation Zone Composition | Structure | Function Cu‘l;;'gnt
684 1 60.6 55 99.8 69.3
1723 2 87.6 59.6 46.7 62.5
1568 3 65.2 70.4 100 77.2
1720 4 76.9 75.1 99.5 83.1
1590 5 72.6 61.6 95.5 75.3
1718 6 94.4 97.3 62.8 83.3
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Imap is up to date and accurate, no guarantee is given that the information portrayed is free from
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Plant Community Type (PCT)
PCT 1590 - Spotted Gum - Broad-leaved Mahogany - Red Ironbark
shrubby open forest (38.33 ha)

PCT 684 - Blackbutt - Narrow-leaved White Mahogany shrubby tall open
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PCT 1071 - Phragmites australis and Typha orientalis
— coastal freshwater wetlands of the Sydney Basin Bioregion (0.175ha)
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Plant Community Types (PCT)
PCT 1590 - Spotted Gum - Broad-leaved Mahogany - Red Ironbark
shrubby open forest (38.33 ha)
PCT 684 - Blackbutt - Narrow-leaved White Mahogany shrubby tall open
forest of coastal ranges, northern Sydney Basin Bioregion (64.45 ha)
PCT 1572 - Grey Myrtle - Mountain Blue Gum - Rough-barked Apple ferny
tall open forest in sandstone gullies of the Sydney Basin (15.60 ha)
PCT 1568 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall
open forest on ranges of the Central Coast (18.99 ha)

PCT 1720 - Cabbage Gum - Forest Red Gum - Flax-leaved Paperbark Floodplain
Forest of the Central Coast Sydney Basin (12.37 ha)
PCT 1718 - Swamp Mahogany - Flax-leaved Paperbark swamp forest on coastal
lowlands of the Central Coast (13.65 ha)
PCT 1723 - Melaleuca biconvexa - Swamp Mahogany - Cabbage Palm
swamp forest of the Central Coast (19.89 ha)
____ PCT 1071 - Phragmites australis and Typha orientalis
coastal freshwater wetlands of the Sydney Basin Bioregion (0.175ha)
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1.6 Threatened Species

Under the BAM, threatened species are classified into two types; ‘Ecosystem Credit’ and ‘Species
Credit’ type species, as detailed within the BioNet Atlas Threatened Species Profile Database
(OEH). Ecosystem Credit species are associated with PCTs and other habitat surrogates that are
used to predict their occurrence on a particular site.

The ‘biodiversity risk weighting’ for a species is based on the ‘sensitivity to loss’ and ‘sensitivity
to potential gain’ score using criteria listed in Appendix 7 of the BAM, and are used in credit
calculations to assess impacts of the proposal on a threatened species. The sensitivity to gain class
is listed within the BAM calculator for Ecosystem Credit species.

Those Ecosystem Credit species predicted to occur within the Stewardship Site on the site are
provided in Table 6.

Table 6 - Predicted Ecosystem Credit Species

Common Name Scientific Name t:z;siilfi(‘llli;};s
Barking Owl Ninox connivens High
Black-chinned Honeyeater (eastern subspecies) Melithreptus gularis gularis Moderate
Brown Treecreeper (eastern subspecies) Climacteris picumnus victoriae High
Diamond Firetail Stagonopleura guttata Moderate
Dusky Woodswallow Artamus cyanopterus cyanopterus Moderate
Eastern Chestnut Mouse Pseudomys gracilicaudatus High
Eastern Coastal Free-tailed Bat Micronomus norfolkensis High
Eastern False Pipistrelle Falsistrellus tasmaniensis High
Gang-gang Cockatoo Callocephalon fimbriatum High
Glossy Black- Cockatoo Calyptorhynchus lathami High
Golden-tipped Bat Phoniscus papuensis High
Greater Broad-nosed Bat Scoteanax rueppellii High
Grey-crowned Babbler Pomatostomus temporalis temporalis Moderate
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Common Name Scientific Name tgzl;:iglizs
Grey-headed Flying- fox Pteropus poliocephalus High
Koala Phascolarctos cinereus High
Large Bent-winged Bat Miniopterus orianae oceanensis High
Little Bent-winged Bat Miniopterus australis High
Little Eagle Hieraaetus morphnoides Moderate
Little Lorikeet Glossopsitta pusilla High
Masked Owl Tyto novaehollandiae High
Powerful Owl Ninox strenua High
Regent Honeyeater Anthochaera phrygia High
Rosenberg's Goanna Varanus rosenbergi High
Rose-crowned Fruit- Dove Ptilinopus regina Moderate
Scarlet Robin Petroica boodang Moderate
Sooty Owl Tyto tenebricosa High
Speckled Warbler Chthonicola sagittata High
Spotted-tailed Quoll Dasyurus maculatus High
Square-tailed Kite Lophoictinia isura Moderate
Superb Fruit-Dove Ptilinopus superbus Moderate
Swift Parrot Lathamus discolor Moderate
Turquoise Parrot Neophema pulchella High
Varied Sittella Daphoenositta chrysoptera Moderate
White-bellied Sea- Eagle Haliaeetus leucogaster High
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Common Name Scientific Name t:z;siilfi(‘llli;};s
Wompoo Fruit-Dove Ptilinopus magnificus Moderate
Yellow-bellied Glider Petaurus australis High
Yellow-bellied Sheathtail-bat Saccolaimus flaviventris High

A Habitat surrogates relating to Ecosystem Credits relevant for foraging habitat only, bold indicates species recorded onsite.
1.7 Species Credit Species

Species survey recorded a number of threatened species within the Stewardship Site. Under the
BAM species are classified as ‘Ecosystem’ or ‘Species’ Credit Species. Table 7 below details the
determination of ‘Species Credit’ species based on suitable survey effort undertaken and habitat
constraints, and whether they will generate credits under the BSA.

Species Credits Generated, see Section 2.4.
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Species BC Act Habitat Requirements / Habitats Searched / General Notes Survey Guidelines Survey Technique Timing and Effort Conclusion
Species Credit Species - Flora
Biconvex Paperbark is only found in NSW, with scattered and A
dispersed populations found in the Jervis Baly area in the south and Parallel walking trans.ects - Maximum dlstanc.e between Sep 2018, Sep 2019 & Mar 2020: Parallel field traverses o S e T, o
Melaleuca the Gosford-Wyong area in the north. Biconvex Paperbark transects was 20m in open areas, and 10m in dense Habitat Assessment (TBE) the northern boundar
biconvexa generally grows in damp places, often near streams or low-lying vegetation. For each hectare of potential habitat average ' B ——— y
\' areas on allux{lal soils of low .slopes or sheltered aspects. Flowering | field traverse length was 1km at 1Qm separation or 0.5km Targeted Search Jan 2021: Targeted Search, ground truthing and e —_—
(Bi occurs over just 3-4 weeks in September and October. Resprouts at 20m separation. . .
; 1cogve]>(<) following fire parallel T updating Melaleuca biconvexa extent mapped by Travers
aperbar : arallel Transects ; i
BAM-C/ TBDC Survey Period: All year (AEP). Conflrlgegcf::dldate
Associated PCT’s: 1723 & 1718 P ’
Present in large numbers
Parallel walking transects - Maximum distance between throughout the site in wet
Rhodamnia Widespread in littoral, warm temperate and subtropical rainforest transects was 20m in open areas, and 10m in dense Habitat Assessment Sep 2019 & Mar 2020: Targeted survey (TBE). sclerophyll and swamp
rubescens and wet sclerophyll forest usually on volcanic and sedimentary vegetation. For each hectare of potential habitat average sclerophyll forest, with the
CE soils. Mainly coastal; north from Batemans Bay. field traverse length 1km at 10m separation or 0.5km at Targeted Search Jan & Feb 2021: Targeted search of previously exception of dry, exposed
(Scrub _ 20m separation. unsurveyed areas, and ground truthing TBE records ridgetops.
Turpentine) Associated PCT’s: 1590 Parallel Transects (AEP).
BAM-C/ TBDC Survey Period: All year Confirmed Candidate
Species
Parallel walking transects - Maximum distance between
) . . transects 20m in open, 10m in dense vegetation. For each ) Isolated individuals present
Syzygium On the central. coast Magenta Lilly P_111y occurs on gravels, s_ands, hectare of potential habitat average field traverse length | Habitat Assessment Sep 2019 & Mar 2020: Targeted survey (TBE). i) Sl TS glon
aniculatum silts and clays in riverside gallery rainforests and remnant littoral : ) 8
p . (e 1km at 10m separation or 0.5km at 20m separation. Deep Creek
E rainforest communities. Tareeted Search . p 5
™ Lill g Feb 2021: Targeted search of previously unsurveyed
agenta Lilly i . .
Pilly) Associated PCT's: 1723 & 1718 parallel Transects areas, and ground truthing TBE records (AEP). Conflrns1ed (.Iandldate
pecies
BAM-C/ TBDC Survey Period: April to June
Species Credit Species - Fauna
Survey for signs of breading; (begging birds or lone adult ) . Recorded present by
males during the breeding season - April to August). 2019: Diurnal observations (TBE) Travers Bushfire & Ecology
in 2019 and Biosis in 2014,
Survey for potential nesting opportunities (large Diurnal bird survey August 2019: Survey for potential nesting 1999 and 1998 in the
Glossy Black- The species inhabits open forest and woodlands of the coast where hollows). observations opportunities. southern and eastern
Coc}l,'(atoo \Y% stands of She-oak occur. The species is dependent on large hollow- portions of the study area.
bearing eucalypts for nest sites. Where potential nest trees are identified, monitoring All potential nesting | September 2019: Birding expert John Young confirmed
during the breeding season to confirm presence. opportunities breeding habitat is present on site (large hO,HO_W)' Confirmed Candidate
located >150m from the development edge within the Species
St dship site. (TBE). A dix X
BAM-C/TBDC Survey Period: March to Aug ewardship site. (TBE). (see Appendix X)
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Habitat Requirements / Habitats Searched / General Notes

Survey Guidelines

Survey Technique

Timing and Effort

Conclusion

Foraging and occasional roost habitat is considered an ecosystem
credit while roost camps are considered a species credit. Survey
effort included targeted search for roost camps, during all aspects
of fieldwork as well as incidental observations during nocturnal
survey works.

Diurnal search for camp survey.

BAM-C/ TBDC Survey Period: Oct to Dec.

Spotlighting
flowering / fruiting
feed trees.

Audial survey of
calls.

Diurnal search for
suitable roosting
habitat.

Nov 2019: Spotlighting (TBE).

Nov 2020: Diurnal search for suitable roosting habitat.

Previously recorded by
Biosis in 2014 and Travers
Bushfire & Ecology in 2019.

No diurnal roosting was

recorded within the
suitable floodplain roosting
habitat areas of the
stewardship site.

No credits are generated
for this species.

Species BC Act
Grey-headed v

Flying-fox
White-bellied v

Sea Eagle

Terrestrial habitat includes coastal dunes, tidal flats, grassland,
heathland, woodland and forest. Requires large emergent
eucalypts for nesting. Living or dead mature trees within suitable
vegetation within 1km of a rivers, lakes, large dams or creeks,
wetlands and coastlines.

Area based survey methods. Habitat assessment - 30
minutes searching each relevant habitat.

BAM-C/ TBDC Survey Period: Jul to Dec.

Habitat and nest tree
survey.

Diurnal bird survey
observations.

Aug 2019: Habitat and nest tree assessment (TBE).
Aug 2019: Diurnal observations (TBE).

Dec & Jan 2020: Diurnal observations (AEP).

A breeding location of this
species is known in the
Mardi Dam in the valley to
the south. No breeding is
currently present in the
study area itself.

No credits are generated
for this species.

Powerful Owl \

This species inhabits a range of vegetation types from woodland

and open sclerophyll forest to tall open wet forest and rainforest.

Requires large tree hollows (20.5m deep) in large eucalypts (DBH
80-240cm) that are at least 150 years old.

Call playback - Sites should be separated by 800 metres -
1km, and each site must have the playback session
repeated at least 5 visits per site, on different nights. Day
habitat search: Search habitat for pellets, and likely
hollows. Stag-watching: Observing potential roost
hollows for 30mins prior to sunset and 60mins following
sunset.

BAM-C/ TBDC Survey Period: May to Aug.

Spotlighting.

Call-playback during
nocturnal surveys.

Opportunistic
searches for roosting
activity.

Stag-watching of
large hollow-bearing
trees.

Song-meter
recording

June to July 2019: Deployment of Songmeters.
June 2019: Spotlighting for nocturnal birds.

Aug 2019: Habitat Tree Assessment for roosting
activity, Spotlighting and Stagwatching.

Recorded responding to
call-playback during early
winter survey in 2019. A
male and female were
heard calling after dusk.

Powerful Owl was regularly
recorded on each of the
Songmeters from late June
through to July, however at
this point in time the
breeding hollow has not
been located.

No credits are generated
for this species.
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Species BC Act Habitat Requirements / Habitats Searched / General Notes Survey Guidelines Survey Technique Timing and Effort Conclusion
Spotlighting.
. Call-playback during Recorded from 3
Call playback - Sites should be separated by 800 metres - nocturnal surveys. . .
1k d each si h he plavback : Songmeter locations during
Occurs in rainforest, including dry rainforest, subtropical and m, and each site must have the playback session o June to July 2019: Deployment of Songmeters. 2019 surveys, during dawn
warm temperate rainforest, as well as moist eucalypt forests. repeatfed atleast 5 visits per site, on different mg}_lts. Day Opportunistic and after dark.
Roosts by day in the hollow of a tall forest tree or in heavy habitat search: Search habitat for pellets, and likely searches for roosting June 2019: Spotlighting for nocturnal birds.
Sooty Owl \Y% vegetation; hunts by night for small ground mammals or tree- hollows. Stag-watching: Observing potential roost activity. ial ine locati
dwelli ] h as the C Ri i1 P hollows for 30mins prior to sunset and 60mins following Potential breeding location
welling mammals such as the Common Ringtall Fossum sunset . Aug 2019: Habitat Tree Assessment for roosting could not be determined.
(Pseudocheirus peregrinus) or Sugar Glider (Petaurus breviceps). : Stag-watching of L L .
. . activity, Spotlighting and Stagwatching.
Nests in very large tree-hollows. large hollow-bearing No credits are senerated
BAM-C/ TBDC Survey Period: Apr to Aug. trees. are ger
for this species.
Song-meter
recording.
Roost types for this species include caves (near their entrances),
crevices in cliffs, old mine workings and in the disused, bottle- o o ) Ultrasonic Microbat o Recorded present b
shaped mud nests of the Fairy Martin (Petrochelidon ariel). Mlnl_mum four hours of rec_ordmg immediately after dl_.lsk, Recordin Nov 2019: Three (3) ultrasonic microbat recorders Travers Bushj?ire % Ecoi)
Larce-eared Maternity roosts form from November through to January in roof with whole night recording recommended, ultrasonic & deployed (TBE). in 2019 o
Pg 4B \Y domes in sandstone caves and overhangs. They remain loyal to the | recorderslocated in areas of greatest potential activity. o ’
led Bat same cave over many years. Any impacts on breeding habitat could Ultrasonic Microbat | Noy 2019: Active monitoring used in conjunction with . .
be considered potentially serious and irreversible. The species is BAM-C/TSDC Survey Period: Nov to Jan. Recording (Active spotlighting or during stag-watching (TBE). Uit Ciahh e
retained as dual credit because foraging habitat is broad ranging Monitoring). STHEELES,
but breeding habitat is highly specific.
The species was allocated to species credit species because 2014: Aural-visual survey (Biosis).
presence cannot be predicted from vegetation or landscape Aural-visual survey T B T
reli ; ; ; - . argeted aural-visua
surrogates. Survey: reliant on rainfall events for calling/ breedm_g Aural-visual surveys and tadpole targeting potential June 2019: Tadpole search for amphibians (TBE). surgve s el heay
when it is usually detected/surveyed, strongly suggest >75 mm in breeding habitat durine the calling period VB y
24 hrs or 150 mm over 72 hrs as the most probable time to survey & & &P ' Tadpole §efn‘ch for S ber 2019: Mappi ial breeding habi summer ralpfall recqrded
. and detect the species. Note that tadpoles are susceptible to injury A h of the breeding site for tadpol d amphibians. eptember ) appmﬁBpotentla reeding habitat. f(_)ur bre.edmg locatl.on.s
Green-thighed v during netting, they can be identified from observation. search ofthe breeding site for tadpoles an (TBE) with calling males within
Frog metamorphong frggletsi{ approxirga(l)tgéy 30 to 60 days Mapping potential _ the Stewardship Site (TBE,
A ground-dwelling frog that inhabits coastal forest and bushland. ater (Lemckert etal. ): breeding habitat. November 2019 and 202?};‘2‘;geted aural-visual survey 2020).
Calling males gather around temporary or semi-permanent ponds . ) . .
and flooded ditches after heavy rain. Egg masses are often laid in BAM-C/ TBDC Survey Period: Oct-Mar. Targeted aural- ) Confirmed Candidate
temporary ponds. Tadpoles are predominately surface dwellers, visual survey. Targeted aural-visual surveys after heavy summer Species.
but feed throughout the water body. rainfall (TBE, 2020).
The habitat constraint for Southern Myotis is hollow bearing trees | Minimum four hours of recording immediately after dusk, Ultrasonic Microbat Dec & Feb 2019, Feb 2020: Ten (10) ultrasonic microbat Recorded present by
within 200 m of riparian zone. This species is dependent on with whole night recording recommended, ultrasonic Recording. recorders deployed (TBE). Travers Byshﬁre & Ecology
Southgrn v waterways with pools of 3m wide or greater for foraging (which recorders located in areas of greatest potential activity. o in 2019.
Myotis will be protected under legislation), habitat surrounding Ultl‘aSOII.IC Mlcrqbat Nov 2019: Active monitoring used in conjunction with . .
waterways is used for breeding and roosting. BAM-C/TSDC Survey Period: Oct to Mar. Recording (Active spotlighting or during stag-watching (TBE). Confirmed Candidate
Monitoring). Species.
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Disclaimer: While all reasonable care has been taken (o ensure the information shown on this
Imap 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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Section 13 of the BAM provides a list of measures that need to be taken into consideration during
Stewardship Site Assessment to improve biodiversity. Considerations of management actions
applicable to the Site to increase biodiversity values as part of this agreement are provided below.

1.8 Management Actions to Improve Biodiversity Values

In order to create biodiversity credits from a Stewardship Site, management actions or active
restoration management actions which improve biodiversity values are to be carried out for a 20-
year period in accordance with Section 13.3 of the BAM.

The nine (9) prescribed actions which must be considered include preparation of a management
plan;

e Fire management;

e (Grazing management;

e Native vegetation management;

e Threatened species habitat management;

e Integrated pest animal control;

e Integrated weed management and control of high threat weeds;
e Management of human disturbance; and

e Monitoring.

Site specific management actions are proposed to control myrtle rust within the Rhodamnia
rubescens population in order to improve condition and overall health of the population within
the Stewardship Site. Studies have shown (Carnegie 2016), that monthly fungicide application
can be effective in controlling myrtle rust, particularly during spring and summer when plants
are more susceptible when in flush of new growth. The Biodiversity Stewardship Site
Management Plan (Appendix C) contains further details of the proposed management actions,
monitoring requirements, and references papers.

A Management Plan for the Site addressing all the relevant considerations has been prepared and
is included as Appendix C.
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1.9 Future Vegetation Integrity Scores (with and without management)

< AEP

Table 8 shows the future Vegetation Integrity Scores with and without management within the Stewardship Site.

Table 8 - Future Vegetation Integrity Scores

Future VI (without management) Future VI (with management)
. Change Change | Gainin
PCT Vegetation Zone Comp. Struct. Funct. VIS in VI Comp. Struct. Funct. VIS in VI VI
684 - Blackbutt - Narrow-leaved
White Mahogany shrubby tall open Good 58.2 54.2 99.6 68 - 81.6 82 100 87.4 19.4 22.5
forest of coastal ranges.
1723 - Melaleuca biconvexa - Swamp
Mahogany - Cabbage Palm swamp Good 86 54.5 46.3 60.1 - 95.8 97.4 52.4 78.8 18.7 21.2
forest.
1568 - Blackbutt - Turpentine -
Sydney Blue Gum mesic tall open Good 62.7 68.3 99.9 75.3 - 84.9 94.5 100 92.9 17.6 211
forest.
1720 - Cabbage Gum - Forest Red
Gum - Flax-leaved Paperbark Good 75.7 68.1 99.3 80 - 87.6 99.3 99.9 95.4 15.5 19.1
Floodplain Forest.
1590 - Spotted Gum - Broad-leaved
Mahogany - Red Ironbark shrubby Good 70.4 55.6 94.4 71.8 - 84.3 97.2 99.6 93.4 21.7 25.1
open forest.
1718 - Swamp Mahogany - Flax-
leaved Paperbark swamp forest on Good 93.3 96.9 59.2 81.2 - 98.2 98.5 82 92.6 114 15.1
coastal lowlands.
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1.10 Ecosystem Credits Generated

Table 9 - Ecosystem Credits Generated

AEP

. Threatened Ecological Ecosystem
PCT Community Community (TEC) Credits
684 Blackbutt - Narrow-leaved White Mahogany Not a TEC 288
shrubby tall open forest of coastal ranges.
Melaleuca biconvexa - Swamp Mahogany - Swamp Sclerophyll
1723 80
Cabbage Palm swamp forest. Forest
1568 Blackbutt - Turpentine - Sydney Blue Gum mesic Not a TEC 162
tall open forest.
Cabbage Gum - Forest Red Gum - Flax-leaved River-Flat Eucalypt
1720 . 16
Paperbark Floodplain Forest. Forest
Lower Hunter
1590 Spotted Gum - Broad-leaved Mahogany - Red Spotted Gum 184
Ironbark shrubby open forest.
Ironbark Forest
Swamp Mahogany - Flax-leaved Paperbark Swamp Sclerophyll
1718 45
swamp forest on coastal lowlands. Forest
Total - Ecosystem Credits 775
1.11 Species Credits Generated
Table 10 - Species Credits Generated
Lo Species Species Species
Common Name Scientific Name Buffer Count Credits
Glossy Black-Cockatoo Calyptorhynchus lathami 9.3 N/A 43
Large-eared Pied Bat Chalinolobus dwyeri 141.6 N/A 775
Green-thighed Frog Litoria brevipalmata 60.3 N/A 297
Melaleuca biconvexa Biconvex Paperbark 12.6 N/A 63
Southern Myotis Myotis macropus 73.9 N/A 431
Scrub Turpentine Rhodamnia rubescens N/A 319 265
Magenta Lilly Pilly Syzygium paniculatum N/A 4 3

Species polygons (buffers) for the purpose of credit generation and management actions are
shown in Figures 9 & 10.

Note that the species polygon for Large-eared Pied Bat (Chalinolobus dwyeri) incorporates all
mapped vegetation present within the site, as detailed in Table 2.

1.12 Biodiversity Credit Report

The Biodiversity Credit Report generated within the BAM Calculator is provided in Appendix D.

1910.06 - Mardi- BSSAR

40

June 2021



< AEP

Application of the BAM has quantified biodiversity values within the Stewardship Site, and
calculated biodiversity credits created, following the implementation of management activities
outlined in Appendix C to improve vegetation integrity and threatened species habitat.

The vegetation within the Stewardship Site was found to contain six (6) PCT’s which generated
the following credits shown in Table 11 and Table 12.

Table 11 - Summary of Ecosystem System Credits

. Threatened Ecological Ecosystem
PCT Community Community (TEC) Credits
684 Blackbutt - Narrow-leaved White Mahogany Not a TEC 288
shrubby tall open forest of coastal ranges.
Melaleuca biconvexa - Swamp Mahogany - Swamp Sclerophyll
1723 80
Cabbage Palm swamp forest. Forest
1568 Blackbutt - Turpentine - Sydney Blue Gum mesic Not a TEC 162
tall open forest.
Cabbage Gum - Forest Red Gum - Flax-leaved River-Flat Eucalypt
1720 . 16
Paperbark Floodplain Forest. Forest
Lower Hunter
1590 Spotted Gum - Broad-leaved Mahogany - Red Spotted Gum 184
Ironbark shrubby open forest.
Ironbark Forest
Swamp Mahogany - Flax-leaved Paperbark Swamp Sclerophyll
1718 swamp forest on coastal lowlands of the Central 45
Coast. Forest
Total - Ecosystem Credits 775
Table 12 - Summary of Species Credits Species
Common Name Scientific Name Spec1.es
Credits
Glossy Black-Cockatoo Calyptorhynchus lathami 43
Large-eared Pied Bat Chalinolobus dwyeri 775
Green-thighed Frog Litoria brevipalmata 297
Melaleuca biconvexa Biconvex Paperbark 63
Southern Myotis Myotis macropus 431
Scrub Turpentine Rhodamnia rubescens 265
Magenta Lilly Pilly Syzygium paniculatum 3
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Plot 15

Plot10 | Plot11l | Plot12 | Plot13 | Plot14 GP15
GP10 GP11 GP12 GP13 GP14
7/6/18 13/7/201
Common Name BAM Growth Form 8

Acanthaceae Brunoniella australis Blue Trumpet Forb Forb (FG) 1
Acanthaceae Pseuderanthemum variabile Pastel Flower Forb Forb (FG) 1 0.10% 0.10% 0.001 0.001 0.001
Adiantaceae Adiantum aethiopicum Common Maidenhair Fern and fern allies  Fern (EG) 1 2% 1% 0.02 0.001
Adiantaceae Adiantum formosum Giant Maidenhair Fern and fern allies  Fern (EG) 1 0.1 0.001 0.002
Anacardiaceae Euroschinus falcatus var. falcatus Ribbonwood Tree Tree (TG) 1 0.001 0.005
Anthericaceae Laxmannia gracilis Slender Wire Lily Forb Forb (FG) 1 0.001
Apiaceae Centella asiatica Swamp Pennywort Forb Forb (FG) 1 0.10% 0.50% 0.002 0.001
Apiaceae Hydrocotyle peduncularis Pennywort Forb Forb (FG) 1 0.10% 0.10% 0.001 0.005 0.001
Apiaceae Hydrocotyle tripartita Pennywort Forb Forb (FG) 1
Apocynaceae Marsdenia rostrata Common Milk Vine Vine Other (OG) 1 0.001 0.001 0.001
Apocynaceae Marsdenia viridiflora ssp viridiflora  Native Pear Vine Other (OG) 1 0.10%
Apocynaceae Parsonsia straminea Common Silkpod Vine Other (OG) 1 0.001 0.10% 2%  0.01 0.001 0.01 0.001 0.05 0.02 0.005
Araceae Gymnostachys anceps Settlers Flax Forb Forb (FG) 1 0.001 0.001 0.005 0.001
Araliaceae Polyscias sambucifolia Elderberry Panax Shrub Shrub (SG) 1
Arecaceae Arch h i ingh Bangalow Palm Palm & palmlike Other (0G) 1 0.002
Arecaceae Livistona australis Cabbage Tree Palm Palm & palmlike Other (OG) 1 15% 0.001 0.01 0.01 0.001 0.001 0.001
Asparagaceae Asparagus aethiopicus* Asparagus Fern nil - exotic Y 1 0.50% 0.02
Asparagaceae Asparagus sp.* nil - exotic 1 0.001
Asteraceae Bidens pilosa* Cobbler's Pegs nil - exotic Y 1
Asteraceae Cirsium vulgare* Spear Thistle nil - exotic 1
Asteraceae Conyza bonariensis* Flax-leaf Fleabane nil - exotic 1 0.001
Asteraceae Cyanthillium cinereum Forb Forb (FG) 1 0.10% 0.001 0.001
Asteraceae Hypochaeris radicata* Flatweed nil - exotic 1 0.001 0.001
Asteraceae Hypochaeris sp.* A Catsear nil - exotic 1 0.001
Asteraceae Lagenifera stipitata Blue Bottle-daisy Forb Forb (FG) 1 0.001
Asteraceae Ozothamnus diosmifolius Ball Everlasting Shrub Shrub (SG) 1 0.10%
Asteraceae Senecio madagascariensis* Fireweed nil - exotic Y 1
Bignoniaceae Pandorea pandorana Wonga Vine Vine Other (0OG) 1 0.10% 0.50% 0.001 0.03 0.01 0.002 0.002

lect lech cartilagil Gristle Fern Fern and fern allies  Fern (EG) 1 0.20% 0.05 0.001
Blechnaceae Doodia aspera Prickly Rasp Fern Fern and fern allies  Fern (EG) 1 0.001 0.01 0.03 0.01 0.002
Boragil Ehretia i var. Koda Tree Tree (TG) 1 0.005 0.001
Casuarinaceae Allocasuarina torulosa Forest Oak Tree Tree (TG) 1 0.08 10% 15% 0.50% 0.001 0.03
Celastraceae Maytenus silvestris Orange Bush 1 0.001 0.001 0.001 0.001
Commelinaceae Commelina cyanea Scurvy Weed, Native Wande Forb Forb (FG) 1 0.10% 0.002 0.001 0.001
Cc i Trade ia flumi is* Wandering Jew nil - exotic Y 1 0.002
Convolvulaceae Calystegia sepium subsp. roseata Vine Other (0OG) 1
Convolvulaceae Dichondra repens Kidney Weed Forb Forb (FG) 1 0.20% 0.50%  0.001 0.07 0.03 0.001 0.001 0.005
Convolvulaceae Polymeria calycina Bindweed Vine Other (OG) 1 0.002
Cunoniaceae Callicoma serratifolia Black Wattle Shrub Shrub (SG) 1 0.001
Cyperaceae Carex appressa Tall Sedge Sedge Grass & grasslike (G 1
Cyperaceae Carex longebrachiata Bergalia Tussock Sedge Grass & grasslike (G 1 0.005 0.05 0.01 0.002 0.001 0.001 0.001
Cyperaceae Cyperus sp. Sedge Grass & grasslike (G 1 0.04
Cyperaceae Gahnia clarkei Tall Saw-sedge Sedge Grass & grasslike (G 1 0.10% 0.005
Cyperaceae Gahnia sieberiana Red-fruited Saw-sedge Sedge Grass & grasslike (G 1 2%
Cyperaceae Lepidosperma laterale Variable Sword-sedge Sedge Grass & grasslike (G 1 0.20% 1% 0.002 0.001
Cyperaceae Schoenus nitens Sedge Grass & grasslike (G 1 0.001
Dennstaedtiaceae  Hypolepis muelleri Harsh Ground Fern Fern and fern allies  Fern (EG) 1 0.20%
Dennstaedtiaceae Pteridium esculentum Bracken Fern and fern allies  Fern (EG) 1 0.01 0.50% 2%  0.02 0.01 0.002
Dicksoniaceae Calochlaena dubia Rainbow Fern Tree fern Other (OG) 1 2% 2% 0.001 0.01 0.002 0.002 0.002
Dilleniaceae Hibbertia aspera Rough Guinea Flower Shrub Shrub (SG) 1 0.20%
Dilleniaceae Hibbertia dentata Twining Guinea Flower Vine Other (OG) 1
Dilleniaceae Hibbertia obtusifolia Grey Guinea Flower Shrub Shrub (SG) 1 0.10%
Dilleniaceae Hibbertia scandens Climbing Guinea Flower Vine Other (OG) 1 0.10% 0.001 0.001 0.001
Dioscoreaceae Dioscorea transversa Native Yam Vine Other (OG) 1 0.001 0.001 0.001 0.001
Ebenaceae Diospyros australis Black Plum Shrub Shrub (SG) 1 0.001 0.02 0.02
Elaeocarpaceae Elaeocarpus reticulatus Blueberry Ash Shrub Shrub (SG) 1
Epacridaceae Leucopogon juniperinus Prickly Beard-heath Heath shrub Shrub (SG) 1 0.20% 0.50% 0.001 0.001 0.001
Epacridaceae Leucopogon lanceolatus Lance-leaf Beard-heath Heath shrub Shrub (SG) 1 0.20% 1% 0.001
Epacridaceae Trochocarpa laurina Tree Heath Tree Tree (TG) 1 1% 0.002 0.03
Ericaceae Acrotriche divaricata Heath shrub Shrub (SG) 1 0.50%
Euphorbiaceae Breynia oblongifolia Coffee Bush Shrub Shrub (SG) 1 13.00% 0.50% 2% 0.10% 0.005 0.01 0.001 0.001 0.001 0.001 0.001
Eupomatiaceae Eupomatia laurina Bolwarra Shrub Shrub (SG) 1 0.001
Fabaceae Acacia binervata Two-veined Hickory Tree Tree (TG) 1
Fabaceae Acacia elongata Swamp Wattle Shrub Shrub (SG) 1
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Ochnaceae
Oleaceae
Oleaceae
Oleaceae
Orchidaceae
Oxalidaceae
Phormiaceae
Phyllanthaceae
Phyllanthaceae
Pittosporaceae
Pittosporaceae
Pittosporaceae
Pittosporaceae
Plantaginaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Proteaceae
Proteaceae
Pteridaceae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Rhamnaceae
Rhamnaceae
Rhamnaceae
Ripogonaceae
Rosaceae
Rosaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rutaceae
Rutaceae
Santalaceae
Sapindaceae
Sapindaceae
Scrophulariaceae
Smilacaceae
Smilacaceae
Smilacaceae
Solanaceae
Solanaceae
Solanaceae
Solanaceae
Thymelaeaceae
Verbenaceae
Verbenaceae
Verbenaceae
Vitaceae

Ochna serrulata*
Ligustrum lucidum*
Ligustrum sinense*
Notelaea longifolia
Cryptostylis erecta
Oxalis perrenans
Dianella caerulea

Glochidion ferdinandi var. ferdinandi

Glochidion ferdinandii
Billardiera scandens
Pittosporum multiflorum
Pittosporum revolutum
Pittosporum undulatum
Plantago lanceolata*
Aristida vagans
Axonopus fissifolius*
Cymbopogon refractus
Dichelachne micrantha
Echinopogon ovatus
Ehrharta erecta*
Ehrharta sp.*

Entolasia marginata
Entolasia sp.

Entolasia stricta
Eragrostis brownii
Eriochloa procera
Imperata cylindrica
Microlaena stipoides
Oplismenus aemulus
Oplismenus imbecillis
Panicum simile
Paspalum dilatatum*

Poa labillardierei var. labillardierei

Themeda triandra
Persoonia linearis
Stenocarpus salignus
Cheilanthes sieberi
Clematis aristata

Clematis glycinoides var. glycinoides

Ranunculus plebeius
Alphitonia excelsa
Pomaderris ferruginea
Pomaderris intermedia
Ripogonum brevifolium
Rubus fruticosus agg. *
Rubus moluccanus
Galium proquinquum
Morinda jasminoides
Opercularia hispida
Pomax umbellata
Citrus sp.*

Melicope micrococca
Exocarpos cupressiformis
Alectryon subcinereus
Guioa semiglauca
Veronica plebeia
Ripogonum album
Smilax australis

Smilax glyciphylla
Duboisia myoporoides
Physalis peruviana*
Solanum mauritianum*
Solanum nigrum*
Pimelea linifolia
Lantana camara*
Verbena bonariensis*
Verbena rigida var. rigida*
Cayratia clematidea

Mickey Mouse Plant
Large-leaved Privet
Small-leaved Privet

Mock Olive, Large Mock-oliv:

Bonnet Orchid

Yellow-flowered Wood Sorre

Blue Flax-lily

Cheese Tree

Cheese Tree

Hairy Appleberry
Orange Thorn

Yellow Pittosporum
Sweet Pittosporum
Ribwort

Three-awn Speargrass

Narrow-leaved Carpet Grass

Barbwire Grass
Short-hair Plume Grass
Forest Hedgehog Grass
Panic Veldtgrass
Veldtgrass

Bordered Panic

Wiry Panic
Brown'’s Lovegrass
Spring Grass
Blady Grass
Weeping Grass
Basket Grass

Two Colour Panic
Paspalum
Tussock Grass
Kangaroo Grass
Narrow-leaved Geebung
Scrub Beefwood
Rock Fern

Old Man's Beard
Headache Vine
Hairy Buttercup
Red Ash

Rusty Pomaderris

Small-leaved Supplejack
Blackberry complex
Broad-leaf Bramble
Bedstraw

Sweet Morinda

Hairy Stinkweed

Pomax

nil - exotic

nil - exotic

nil - exotic
Tree

Forb

Forb

Forb

Tree

Tree

Vine

Shrub

Shrub

Shrub

nil - exotic
Tussock Grass
nil - exotic
Tussock Grass
Tussock Grass
Tussock Grass
nil - exotic

nil - exotic
Tussock Grass

Tussock Grass
Tussock Grass

Tussock Grass
Other Grass
Other Grass
Other Grass
Tussock Grass
nil - exotic
Tussock Grass
Tussock Grass
Shrub

Shrub

Fern and fern allies
Vine

Vine

Forb

Tree

Shrub

Shrub

nil - exotic

Forb
Vine
Forb
Forb
nil - exotic

White Euodia, Hairy-leaved Doughwood

Native Cherry
Native Quince
Guioa

Creeping Speedwell
White Supplejack
Lawyer Vine
Sarsaparilla
Corkwood

Cape Gooseberry
Wild Tobacco

Black Nightshade, Black-berr

Slender Rice Flower
Lantana

Purpletop

Veined Verbena
Native Grape

Shrub
Shrub
Tree

Forb

Vine

Vine

Vine
Shrub

nil - exotic
nil - exotic
nil - exotic
Shrub

nil - exotic
nil - exotic
nil - exotic
Vine

=<

Tree (TG)
Forb (FG)
Forb (FG)
Forb (FG)
Tree (TG)
Tree (TG)
Other (OG)
Shrub (SG)
Shrub (SG)
Shrub (SG)

Grass & grasslike (G
Y

Grass & grasslike (G

Grass & grasslike (G

Grass & grasslike (G
Y

Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Y

Grass & grasslike (G
Grass & grasslike (G
Shrub (SG)

Shrub (SG)

Fern (EG)

Other (OG)

Other (OG)

Forb (FG)

Tree (TG)

Shrub (SG)

Shrub (SG)

Forb (FG)
Other (OG)
Forb (FG)
Forb (FG)

Shrub (SG)
Shrub (SG)
Tree (TG)

Forb (FG)

Other (OG)
Other (OG)
Other (OG)
Shrub (SG)

Shrub (SG)

Other (OG)
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Al Br trali
Acanthaceae Pseuderanthemum variabile
Adi Adi icum

Adiantaceae
Anacardiaceae
Anthericaceae

Adiantum formosum
Euroschinus falcatus var. falcatus
Laxmannia gracilis

Common Name
Blue Trumpet
Pastel Flower
Common Maidenhair
Giant Maidenhair
Ribbonwood
Slender Wire Lily
Swamp Pennywort
Pennywort
Pennywort
Common Milk Vine
Native Pear
Common Silkpod
Settlers Flax
Elderberry Panax

8 Palm

Apiaceae Centella asiatica
Apiaceae Hydrocotyle peduncularis
Apiaceae Hydrocotyle tripartita
Apocynaceae Marsdenia rostrata
Apocy | ia viridif ssp viridiflora
Apocynaceae Parsonsia straminea
Araceae Gymnostachys anceps
Araliaceae Polyscias sambucifolia
Arecaceae Archi hoenix ¢
Arecaceae Livistona australis
Asparagaceae Asparagus aethiopicus*
Asparagaceae Asparagus sp.*
Asteraceae Bidens pilosa*
Asteraceae Cirsium vulgare*
Asteraceae Conyza bonariensis*
Asteraceae Cyanthillium cinereum
Asteraceae Hypochaeris radicata*
Asteraceae Hypochaeris sp.*
Asteraceae Lagenifera stipitata
Asteraceae Ozothamnus diosmifolius
Asteraceae Senecio madagascariensis*
Bigr dorea pand

car

Blechnaceae
Boraginaceae
Casuarinaceae
Celastraceae
Commelinaceae
Commelinaceae
Convolvulaceae
Convolvulaceae
Convolvulaceae
Cunoniaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Dennstaedtiaceae
Dennstaedtiaceae
Dicksoniaceae
Dilleniaceae
Dilleniaceae
Dilleniaceae
Dilleniaceae
Dioscoreaceae
Ebenaceae
Elaeocarpaceae
Epacridaceae
Epacridaceae
Epacridaceae
Ericaceae
Euphorbiaceae
Eupomatiaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae

Doodia aspera

Ehretia acuminata var. acuminata
Allocasuarina torulosa
Maytenus silvestris
Commelina cyanea
Tradescantia fluminensis*
Calystegia sepium subsp. roseata
Dichondra repens
Polymeria calycina
Callicoma serratifolia
Carex appressa

Carex longebrachiata
Cyperus sp.

Gahnia clarkei

Gahnia sieberiana
Lepidosperma laterale
Schoenus nitens
Hypolepis muelleri
Pteridium esculentum
Calochlaena dubia
Hibbertia aspera
Hibbertia dentata
Hibbertia obtusifolia
Hibbertia scandens
Dioscorea transversa
Diospyros australis
Elaeocarpus reticulatus
Leucopogon juniperinus
Leucopogon lanceolatus
Trochocarpa laurina
Acrotriche divaricata
Breynia oblongifolia
Eupomatia laurina

Acacia binervata

Acacia elongata

Acacia irrorata

Acacia longifolia var. longifolia
Acacia longissima

Acacia maidenii

Cabbage Tree Palm
Asparagus Fern

Cobbler's Pegs
Spear Thistle
Flax-leaf Fleabane

Flatweed

A Catsear

Blue Bottle-daisy
Ball Everlasting
Fireweed
Wonga Vine
Gristle Fern
Prickly Rasp Fern
Koda

Forest Oak
Orange Bush

Scurvy Weed, Native Wande

Wandering Jew

Kidney Weed
Bindweed

Black Wattle
Tall Sedge
Bergalia Tussock

Tall Saw-sedge
Red-fruited Saw-sedge
Variable Sword-sedge

Harsh Ground Fern
Bracken

Rainbow Fern

Rough Guinea Flower
Twining Guinea Flower
Grey Guinea Flower
Climbing Guinea Flower
Native Yam

Black Plum

Blueberry Ash

Prickly Beard-heath
Lance-leaf Beard-heath
Tree Heath

Coffee Bush

Bolwarra

Two-veined Hickory
Swamp Wattle

Green Wattle

Sydney Golden Wattle
Long-leaf Wattle
Maiden’s Wattle

BAM Growth Form

Forb

Forb

Fern and fern allies
Fern and fern allies
Tree

Forb

Forb

Forb

Forb

Vine

Vine

Vine

Forb

Shrub

Palm & palmlike
Palm & palmlike

nil - exotic
nil - exotic
nil - exotic
nil - exotic
nil - exotic
Forb

nil - exotic
nil - exotic
Forb
Shrub

nil - exotic
Vine

Fern and fern allies
Fern and fern allies
Tree
Tree

Forb

nil - exotic
Vine

Forb

Vine

Shrub
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge
Sedge

Fern and fern allies
Fern and fern allies
Tree fern
Shrub

Vine

Shrub

Vine

Vine

Shrub
Shrub
Heath shrub
Heath shrub
Tree

Heath shrub
Shrub
Shrub

Tree

Shrub
Shrub
Shrub
Shrub

Tree

Forb (FG)
Forb (FG)
Fern (EG)
Fern (EG)
Tree (TG)
Forb (FG)
Forb (FG)
Forb (FG)
Forb (FG)
Other (OG)
Other (OG)
Other (0OG)
Forb (FG)
Shrub (SG)
Other (OG)
Other (OG)

Forb (FG)

Forb (FG)
Shrub (SG)

Other (OG)
Fern (EG)
Fern (EG)
Tree (TG)
Tree (TG)

Forb (FG)

Other (0OG)

Forb (FG)

Other (OG)

Shrub (SG)

Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Fern (EG)

Fern (EG)

Other (OG)

Shrub (SG)

Other (0G)

Shrub (SG)

Other (0G)

Other (OG)

Shrub (SG)

Shrub (SG)

Shrub (SG)

Shrub (SG)

Tree (TG)

Shrub (SG)

Shrub (SG)

Shrub (SG)

Tree (TG)

Shrub (SG)

Shrub (SG)

Shrub (SG)

Shrub (SG)

Tree (TG)

Plot 16
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1
1
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1
1
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1
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1
1
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1
1
1
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1
1
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Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Geraniaceae
Goodeniaceae
Haloragaceae

Acacia saliciformis
Acacia schinoides
Acacia sp.

Bossiaea obcordata
Daviesia ulicifolia
Desmodium brachypodum
Desmodium varians
Glycine clandestina
Hardenbergia violacea
Kennedia rubicunda
Podolobium ilicifolium
Geranium homeanum
Goodenia paniculata
Gonocarpus teucrioides

Juncaceae Juncus usitatus

Lamiaceae Clerodendrum tomentosum
Lamiaceae Plectranthus parviflorus

Lauraceae Cassytha glabella

Lauraceae Cinnamomum camphora*

Lauraceae Cryptocarya microneura

Lauraceae Cryptocarya sp.

Lindsaeaceae Lindsaea microphylla

Lobeliaceae Lobelia purpurascens

Lomandraceae Lomandra filiformis

L draceae L dra longifolit

Lomandraceae Lomandra multiflora subsp. multiflorc
Luzuriagaceae Eustrephus latifolius

Luzuriagaceae Geitonoplesium cymosum

Malvaceae Sida rhombifolia*

Meliaceae Melia azedarach

Meliaceae Synoum glandulosum subsp. glandulo

Menispermaceae
Menispermaceae
Monimiaceae
Moraceae
Moraceae
Myrsinaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Ochnaceae
Oleaceae
Oleaceae
Oleaceae
Orchidaceae
Oxalidaceae
Phormiaceae
Phyllanthaceae

Stephania japonica
Sarcopetalum harveyanum
Wilkiea huegeliana
Ficus coronata

Trophis scandens
Myrsine variabilis
Acmena smithii
Angophora floribunda
Callistemon salignus
Callistemon sp.
Choricarpia leptopetala
Corymbia maculata
Eucalyptus acmenoides
Eucalyptus amplifolia
Eucalyptus deanei
Eucalyptus paniculata
Eucalyptus pilularis
Eucalyptus propinqua
Eucalyptus resinifera
Eucalyptus robusta
Eucalyptus saligna
Eucalyptus siderophloia
Eucalyptus tereticornis
Leptospermum polygalifolium
Leptospermum trinervium
Melaleuca biconvexa
Melaleuca decora
Melaleuca linariifolia
Melaleuca nodosa
Melaleuca sieberi
Melaleuca stypheloides
Rhodamnia rubescens
Syncarpia glomulifera
Ochna serrulata*
Ligustrum lucidum*
Ligustrum sinense*
Notelaea longifolia
Cryptostylis erecta
Oxalis perrenans
Dianella caerulea
Glochidion ferdinandi var. ferdinandi

Green Cedar Wattle
Wattle

Spiny Bossiaea
Gorse Bitter Pea
Large Tick-trefoil
Slender Tick-trefoil
Twining Glycine
False Sarsparilla
Dusky Coral Pea
Prickly Shaggy Pea
Northern Cranesbill
Swamp Goodenia
Raspwort

Common Rush
Hairy Clerodendrum
Cockspur Flower

Camphor Laurel
Murrogun

Lacy Wedge-fern
Whiteroot

Wattle Matt-rush
Spiky-headed Mat-rush
Many-flowered Mat-rush
Wombat Berry
Scrambling Lily

Paddy's Lucerne

White Cedar

Scentless Rosewood
Snake vine

Pearl Vine

Wilkiea, Veiny Wilkiea
Sandpaper Fig

Burny Vine
Muttonwood

Lillypilly

Rough-barked Apple
Willow Bottlebrush

Brown Myrtle, Brush Turpen

Spotted Gum

White Mahogany
Cabbage Gum
Mountain Blue Gum
Grey Ironbark
Blackbutt

Small Fruited Grey Gum
Red Mahogany

Swamp Mahogany
Sydney Blue Gum
Northern Grey Ironbark
Forest Red Gum
Tantoon

Slender Tea-tree
Biconvex Paperbark

White Feather Honeymyrtle

Snow in Summer
Ball Honey Myrtle

Prickly-leaved Tea Tree
Scrub Turpentine
Turpentine

Mickey Mouse Plant
Large-leaved Privet
Small-leaved Privet

Shrub
Shrub

Shrub
Shrub
Forb
Vine
Vine
Vine
Vine
Shrub
Forb
Forb
Forb
Rush
Tree
Forb
Vine
nil - exotic
Tree

Fern and fern allies
Forb

Rush

Rush
Rush

Vine

Vine

nil - exotic
Tree

Tree

Vine

Vine
Shrub
Shrub

Shrub
Tree
Tree
Shrub
Shrub
Shrub
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Shrub
Shrub
Shrub
Shrub
Shrub
Shrub
Shrub
Shrub
Shrub
Tree
nil - exotic
nil - exotic
nil - exotic

Mock Olive, Large Mock-olivi Tree

Bonnet Orchid

Forb

Yellow-flowered Wood Sorre Forb

Blue Flax-lily
Cheese Tree

Forb
Tree

Shrub (SG)
Shrub (SG)

Shrub (SG)
Shrub (SG)
Forb (FG)
Other (OG)
Other (OG)
Other (OG)
Other (OG)
Shrub (SG)
Forb (FG)
Forb (FG)
Forb (FG)

Grass & grasslike (G

Tree (TG)
Forb (FG)
Other (0OG)

Tree (TG)

Fern (EG)
Forb (FG)

Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G

Other (0OG)
Other (OG)

Tree (TG)
Tree (TG)
Other (OG)
Other (OG)
Shrub (SG)
Shrub (SG)

Shrub (SG)
Tree (TG)
Tree (TG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Tree (TG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Shrub (SG)
Tree (TG)

Tree (TG)
Forb (FG)
Forb (FG)
Forb (FG)
Tree (TG)

<

PR PR RRRRERRRRPRRERRERRRRRERRRERRERRRRERRERRERRERRRERRERRERRRERRRERRERRERRLRRERRERRRRRERRERRRERRRRP RBP R

0.1

0.1

0.1

0.2

0.1

30

10

0.2

0.1

0.1

0.1

0.5
0.3

0.1

0.5

0.8

30

0.2

0.7
2
5 6
1 1
1
0.3 1 1
1 0.1
4 3 2
2 0.8
1 0.4 1
1
20 20
5
3
6 4
15
4
6
10
4
0.4
3 5 5
4

0.8
1
5 3
0.5
0.1 0.5
2 1
0.5 E
1 1
0.5
0.5
0.1 1 1
0.1
2 1 2 5
1 0.4 0.4
0.4
4
3
25 10
B 2
2
4
4
20 12
2
4
0.5
5
60 20
g
5
2
0.1 0.5 1
2 1 2
0.5 5 0.5

10

0.1
0.2
1 0.3
1
1 1
2 3 0.2
2 1 1
1 2 0.5
0.1 0.2
2 0.1 0.7
0.1
3 3 6
2
6 6
5
2 10 5
2
2
2 2
14 4 10
25
10 15
2
1
1
3 3 20
1
0.5 1 2 6
2 5 2 5

0.1

0.1

0.1

0.2

0.1

0.3

30

0.1

0.1
30



Phyllanthaceae
Pittosporaceae
Pittosporaceae
Pittosporaceae
Pittosporaceae
Plantaginaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Proteaceae
Proteaceae
Pteridaceae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Rhamnaceae
Rhamnaceae
Rhamnaceae
Ripogonaceae
Rosaceae
Rosaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rutaceae
Rutaceae
Santalaceae
Sapindaceae
Sapindaceae
Scrophulariaceae
Smilacaceae
Smilacaceae
Smilacaceae
Solanaceae
Solanaceae
Solanaceae
Solanaceae
Thymelaeaceae
Verbenaceae
Verbenaceae
Verbenaceae
Vitaceae
Vitaceae
Vitaceae

Glochidion ferdinandii
Billardiera scandens
Pittosporum multiflorum
Pittosporum revolutum
Pittosporum undulatum
Plantago lanceolata*
Aristida vagans
Axonopus fissifolius*
Cymbopogon refractus
Dichelachne micrantha
Echinopogon ovatus
Ehrharta erecta*
Ehrharta sp.*

Entolasia marginata
Entolasia sp.

Entolasia stricta
Eragrostis brownii
Eriochloa procera
Imperata cylindrica
Microlaena stipoides
Oplismenus aemulus
Oplismenus imbecillis
Panicum simile
Paspalum dilatatum*
Poa labillardierei var. labillardierei
Themeda triandra
Persoonia linearis
Stenocarpus salignus
Cheilanthes sieberi
Clematis aristata
Clematis glycinoides var. glycinoides
Ranunculus plebeius
Alphitonia excelsa
Pomaderris ferruginea
Pomaderris intermedia
Ripogonum brevifolium
Rubus fruticosus agg. *
Rubus moluccanus
Galium proquinquum
Morinda jasminoides
Opercularia hispida
Pomax umbellata
Citrus sp.*

Melicope micrococca
Exocarpos cupressiformis
Alectryon subcinereus
Guioa semiglauca
Veronica plebeia
Ripogonum album
Smilax australis

Smilax glyciphylla
Duboisia myoporoides
Physalis peruviana*
Solanum mauritianum*
Solanum nigrum*
Pimelea linifolia
Lantana camara*
Verbena bonariensis*
Verbena rigida var. rigida*
Cayratia clematidea
Cissus antarctica

Cissus hypoglauca

Xanthorrhoeaceae Xanthorrhoea sp.

Cheese Tree

Hairy Appleberry
Orange Thorn

Yellow Pittosporum
Sweet Pittosporum
Ribwort

Three-awn Speargrass
Narrow-leaved Carpet Grass
Barbwire Grass
Short-hair Plume Grass
Forest Hedgehog Grass
Panic Veldtgrass
Veldtgrass

Bordered Panic

Wiry Panic
Brown’s Lovegrass
Spring Grass
Blady Grass
Weeping Grass
Basket Grass

Two Colour Panic
Paspalum
Tussock Grass
Kangaroo Grass
Narrow-leaved Geebung
Scrub Beefwood
Rock Fern

Old Man's Beard
Headache Vine
Hairy Buttercup
Red Ash

Rusty Pomaderris

Small-leaved Supplejack
Blackberry complex
Broad-leaf Bramble
Bedstraw

Sweet Morinda

Hairy Stinkweed

Pomax

Tree

Vine

Shrub

Shrub

Shrub

nil - exotic
Tussock Grass
nil - exotic
Tussock Grass
Tussock Grass
Tussock Grass
nil - exotic

nil - exotic
Tussock Grass

Tussock Grass
Tussock Grass

Tussock Grass
Other Grass
Other Grass
Other Grass
Tussock Grass
nil - exotic
Tussock Grass
Tussock Grass
Shrub

Shrub

Fern and fern allies
Vine

Vine

Forb

Tree

Shrub

Shrub

nil - exotic

Forb
Vine
Forb
Forb
nil - exotic

White Euodia, Hairy-leaved Doughwood

Native Cherry
Native Quince
Guioa

Creeping Speedwell
White Supplejack
Lawyer Vine
Sarsaparilla
Corkwood

Cape Gooseberry
Wild Tobacco

Shrub
Shrub
Tree

Forb

Vine

Vine

Vine
Shrub

nil - exotic
nil - exotic

Black Nightshade, Black-berr nil - exotic

Slender Rice Flower
Lantana

Purpletop

Veined Verbena
Native Grape
Kangaroo Vine
Water Vine

Shrub

nil - exotic

nil - exotic

nil - exotic
Vine

Vine

Vine
Xanthorrhoea

Tree (TG)

Other (OG)
Shrub (SG)
Shrub (SG)
Shrub (SG)

Grass & grasslike (G
Y

Grass & grasslike (G

Grass & grasslike (G

Grass & grasslike (G
Y

Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Grass & grasslike (G
Y

Grass & grasslike (G
Grass & grasslike (G
Shrub (SG)

Shrub (SG)

Fern (EG)

Other (OG)

Other (OG)

Forb (FG)

Tree (TG)

Shrub (SG)

Shrub (SG)

Forb (FG)
Other (OG)
Forb (FG)
Forb (FG)

Shrub (SG)
Shrub (SG)
Tree (TG)

Forb (FG)

Other (OG)
Other (OG)
Other (0OG)
Shrub (SG)

Shrub (SG)

Other (OG)
Other (OG)
Other (OG)
Other (OG)

PR RPRRRPRRERRERRRRRERRERRRLRRERRERRRRRERRERRERRRRERRERRRPERRERRERRRERRERRERRRERRRRBPRRBP R

0.1

0.1
0.2

30
0.1

0.1

0.1

0.1

0.5

0.1
0.1

0.1

0.1

0.1

0.1

25

0.5

0.5

2 0.1
0.2 1
0.2
1 0.2
0.1
0.4
1
0.1 1 6
6 15
0.2
4 2
0.2 0.6 3
5 8
4 5 2
0.1 03
0.1
1
1 1
1
0.5
0.6 4
15
0.4

3
5
0.2
20 20
2 20 3
0.1
6 2
3 3 8
10 4
20 6
1 0.1 4
0.2 1
2
0.2
0.2
0.5
1
0.2
0.1
0.2

0.8

0.2

0.2
0.2
15
2 6
0.5 0.3
3 15
1
0.1
1
2
13
2
12 2
2

0.2

0.2

0.1

0.2

0.1

0.1
0.1

0.1

0.1

0.1

0.5
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BAM Site — Field SurveyForm | Site Sheetno: | o/

Survey Name | Plot ldentiﬁqr ; _______ Recorders
Date %—'i -4 V\WA,\ lf?b(( C&D‘ Q(\)
o _Da‘um IBRA region ﬁhoio # |L6 | Zdﬁe. ID
._'_Eisfi_ni 7 _rr;hfr_t_hm_g___‘ Dimensions | ) 0 X SPOwA Oriﬁgt:\‘t;zg ng::;gii:f_ Miagnstic ?
Vegetation Qlaés i) ' ionﬁ:ﬁenci:
Plant Community Type é’ Z (f § EEC: c:nﬁ;enci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 | # Tree Stems C
BAM Atgrlbute PR AM Attribute (20 x 50 m plot) [ ount S rma
(400 m? plot) dbh : Euc* | Non Euc Hollows' | fiving eucalypt*
- ; SR v Euc*) and livin
Trees é large trees for 80 + ' ! ien Buc Netinws ;ativé non—eucagiypl
Shrubs EUE 2 o BOe o cim \ (Non Euc) stems
y ,)) } ”[ 3 || 2= separately
50 - 79 cm "
Count of Grasses etc. (7 : * includes all species
Native £ 5 ¥ K 2] of Eucalyptus,
Richness  Forbs e , 30-49 cm Wt u” o I \ Corymbia,
x : Y , Ve /Wﬂ 3 Angophora,
Ferns 7 X H (Y i Lophostemon and
1 Y 20 -29 ‘cm M \ : \ Syncarpia :
Other ayi K3 t
q 10'210 & [1% S WJH‘ [l . \ Record total

number of stems by

Trees Lile S = T — ‘ size class with

i o 5-9cm n/a hollows (including
Sumof ~Shrubs = . ‘ S‘ 7 L2 dead stems/irees)
Cover — T ] 3
: ; ] X b q 1o
of native Grasses etc. 1&. é 4 <5cm I Ht Wt n/a
‘vascular 2 2 PP - ; =
pla_nts by Forbs : O, 6" Lengfh of‘lo:g"s (m) s“ ey 5.1 . AL total
growth e (210 cm diameter, >50 cm 1aliy space 74
form group  Ferns Pl in length) .
: dther _‘ ; s" P | Counts must apply to each size class when the number of living tree stems within the size class is < 10.
2. S Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thre_at, Weleqc_over' ¥ ‘ from the number series: 10, 20, 30..., 100, 200, 300

For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplét score'(% in each) | /60 |G C/L)|<&€| bb @ |L) | @ | ¢ I (? '9;| 22| 8 l b | @ l O | @)| © |\)
Averagg‘oftheSsubplot‘é O‘O - o. 1. 6 . ()

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litier cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform ; N —,
Type Element Pattern Microrelief SOl e
W Soil Surface \osounasn Gl Soil TS Soil )
Lihoicay Texture i i Colour Isd! Depth
Slope /3 < Aspect L Site Drainage 1)) OUJ'f ‘?vftt:rn;:;(zé?reﬂ )
e Severity Age ; S :
Plot Disturbance e5de code Observational evidence:
Clearing (inc. logging) | NR ot Hreoy .
Cultivation (inc. pasture) 54 2.
Soil erosion | N K

Firewood / CWD removal o

Grazing (identify native/stock)

Fire damage O
Storm damage o7 8
Weediness 2
Other _
Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot: Sheet _ of _ [ SuneyName _ | Plotidentiier . | . Recorders

T T Vo . , — (Jo\ . Y

B L Rt L
T E. gl SHECEE

T 2 . hapdoda N |0k
s Campher e | \S (80

T [+ Ao Focbumdo o e
bl Mt’o'cm. ro ol AT

i wAOIa B S

1| Mﬂkd ' ereelson CHEREE

58 l%m.m.m O\o\o 7 Y [\ [se

L |9 Ehepte Qi Gpr0S| NS | )~ [0
L[ Ao > |2 (¢
G| JA ¢ ree e O T

cDe | 2 ) 2 [0 [0

L. |18 " Clevophis  asstobe. W oS

o5l /rm/tm_my(m [vlFf)G/VVd) Vv |8 {

F |5 Dowids (peciloo ¥ 1011 |
=gt Jorg,  €3) ) o]/
F 7 prheles mow IN) e ldo

G _|1=® \A.mm chipoidey OV N oS
Elic Aperocpng e tmdolon ME o5 | S~

T |2 Gl oA, SHEEET

lE heodeenn T
i Ui S G K& [ 85 | ¢

g | Cobmwed ina_clornea D | o4 | !

C |24 fehion D e\ | g
ol o L &IAA//’W \3 d-\ o)

F |27 WM (o) N[O |

I i S T 1o |'S

i 28 /1404/\0\) ‘QL 4 LS\) Acciio tp«(,sl“-(\r\m L) Y ;
- e 5 L, R I [ T :
- b [0 (pcsowaio A - N lol |5

— Tz LM’.\W/\ “) -3 \ |
R |32 Lth\,M\ |t7|u)\ v |05 4
P Blotceo e Y B o] !

L. |4 mdkas dumn. el G -l

o |35 plhnﬂ\k& I () Port i MM oS N

N Ee s .'Q \

* S 2 {\ ¢, \J) > I¢

GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,02,03,...,1,2,3,.., 10, 15, 20, 25, ...100% (foliage cover): Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1. 4x1.4m,and 1% =2.0x2.0m, 5% =4x5m, 26% =10x10m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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[l " BAM Site — Field SurveyForm | Site Sheetno: 1 !

Survey Name Plot Identifier - ___Recorders
‘Date W~ {/\ s Q . 6% oL rd@ ;
ik e IBRA region Photo # l),\o\ Zone ID
e | e L Dmenions 3o xSO | TN e
Vegetation Class ' C;onﬁ:ﬁenci:
Plant Community Type 6o 4, Etor ?.,onﬁ::nci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

BAM Attribute (20 x 50 m plot # Tree Stems Count .
Bm Atzril;utte Sum values - : ? ) | Record number of
(400 m? plot) dbh Euc | Non Euc Hollows' | tiving eucalypt*
Trees i 71 (Euc*) and living
; S Ié;%?gﬁjnfguc ':0 2 | e ! oA e E e native non-eucalypt
Shrubs g c (Non Euc) stems
: li 2 ] )| separately
: 50 =79 cm
Count of Grasses etc. X ; . *includes all species
- Native i l 14l of Eucalyptus,
Richness  Forbs a 30 - 49 cm MLt Corymbia,
5 ”/ > 5 Angophora,
Ferns : : 4 Lophostenion and
1 3 20-29 Fm M M | 4 Syncarpia
Qther é : s Lf’ﬂ uﬂ)ﬂf 22| T T/ Z) T Record total
10-19cm number of st b
= +'0 mber of stems by
~ Trees g ] il size class with
: 5-9cm l ) M )fﬂ(” 3 nia hollows (including
Sumof - Shrubs 13D S (0 .. | dead stemsfirees)
Cover : :
4 y
of native - Grasses etc. 4C7 o] <5cm I 3 |l il W ] 49 Qla
vascular : ks : o
plants by  Forbs j 2l Len'g'th' of‘_lo"g's (m) total
growth T 3 (210 cm diameter, >50 cm ialiy space e ()
form group  Ferns & in length) .
dher vA 4 i 7 Counts must apply to each size class when the number of living tree ste}n_s within the size class is < 10.
L il — Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threat Weed cone'r IC) ‘ 5— from the number series: 10, 20, 30..., 100, 200, 300 %
4 s PRI For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Su:li'plotsqo're (% in each) 5}0|7f|70|‘60| XO (5 | "Ll'l\ @@ ?..I '}l '\bl % I Z| @ I 1) @l@ | >,
Averag'giof the 5 subplots | 74 Ol / \ox = Y. O

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

e T g wooriel | [

Litology B [Seeatd Colour 2% Depth Jta

Slope = Aspect ) Site Drainage Zadd / \E)/Stfrngsc}?y%?rem (OPnn . § | Cor~
Plot Disturbance Si\ézr:y &%Z Observational evidence:

Clearing (inc. logging) o

Cultivation (inc. pasture) | O :

Soil ercsion 1 g ([b\

Firewood / CWD removal | © 5 .

Grazing (identify native/stock) O

Fire damage o

Storm damage &) ;

Weediness |

Other —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions T Ap\ﬁendix1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,0.2,0.3,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0m, 5% =4x56m, 26%=10x10m

Abundance: 1,2, 3, ..., 10,20, 30, ... 100, 200, ..., 1000, ...
B S BOMP | R
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~ BAM Site - Field Survey Form | Site Sheet no:

Survey Name Plot Identifier o FRecorders
Date | 20_ 5 -15, | Moy 68, PO a0
Zone Datum :IB'RA region Photo 5 : \'5@ - Zoﬁe =
Vegetation Class ‘ _ : ' ilonﬁsﬁenci:
Plant Community Type b X[., EEc: ionﬁ:,enci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

BAM Attribute (20 x 50 m plot # Tree Stems Count
B?(I)V(I) At;rilloutte Sum values . — E) ) I Record number of
,(, m:po ) dbh Euc | Non Euc lelowsf living eucalypt*
T 3 7 (Euc*) and living
196 7 large trees for 80+ |l Bus’ o kuc native non-eucalypt
Euc* & Non Euc cm
i (Non Euc) stems
Shrubs »
; ” z \ separately
. 50 —-79 cm \
Countof  Grasses etc. 7 ; 5 *includes all species
Native g 1o / of Eucalyptus,
Richness  Forbs 6 30-49cm Tt ! \ Corymbia,
5 /5 : m [{ % ! 7 Angophora,
Ferns : : Lophostemon and
b 20-29 Fm } s \ Syncarpia
Qftier q - T st 1 2 R
ecord total
10-19 cm W Ltn}m \ number of stems by
Trees = 8 — T size class with
- o 5-9cm | 2l N A hollows (including
Sumof  Shrubs Q .7 SR +7 +20 5% dead stems/irees)
Cover e : ) 5 ll 37 SR
of native Grasses efc. ") ; é <5cm = / n/a
‘vascular ; : ¢S 450
plantsby ~ Forbs l )f’ Length of logs (m) total
growth _ (210 cm diameter, >50 cm i pace SO
form group  Ferns o X in length) -
; thgr : : & = Counts must apply to each size class when the number of living tree ste}ns within the size class is < 10.
8 M R Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat Weed c,ove'r' / from the number series: 10, 20, 30..., 100, 200, 300 <
i SR T R e For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)

Subblqtsgofe(%inéécﬁ) fﬂﬁ’xf] 7q &“)lg(/ C7|Ly| S"IC:) ) ’a’/‘ 7,| QJ:\} | & Sl() @ @| ()
7z ' '

Average of the 5 subplots ) Py S )

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litier cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Lo T 0
Lithology ?oil Surface { ) Soil e Soil' s /\a A
exture scir A Colour ] Z) Depth
Slope lo® Aspect = VO Site Drainage it Sztgfacﬁéc:yr;?rest
Plot Disturbance Si\;zr;ty cAo%ee Observational evidence:
Clearing (inc. logging) (== &) s7ca a2
Cultivation (inc. pasture) o
Soil erosion J INY2, b ,
Firewood / CWD removal | <> ~J
Grazing (identify native/stock) o
Fire damage { (e,
Storm damage O -’ i
Weediness |
Other e
Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,0.2,0.3, ...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x2.0m, 5% =4x5m, 256% =10x10m
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~ BAM Site - Field Survey Form | Site Sheet no:
Survey Name Plot Identifier N 'Recorders
"Date [ X - | \\ M CQ 5 084 6\ POL QQ
Fone il IBRA region Photo# "Zone ID
Vegetation Class ' ‘;°"f'::"°i:
Plant Community Type L84 EEC: ionﬁ;enci.

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plotinside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm Atgﬂ?utte Sum values i - '3 ) ' Record number of
.(‘ m p o ) dbh Euc’ Non Euc Hollowst living eucalypt”
— (Euc*) and living
Trees é Iérg? gﬁsnfcér A SO ) I / e 13 native non-eucalypt
: e ve . cm (Non Euc) stems
Shrubs Y4 =
g separately
50 - 79 cm
Countof  Grasses etc. 4 *includes all species
Native 3 T ; ] of Eucalyptus,
Richness  Forbs ‘f 30 -49 cm WIT MTHT 0] 141 Corymbia,
; ; WM ; ” \ Angophora,
Ferns : > o } Lophostemon and
s ﬂb 20-29 -cm 4 . Syncarpia
Other (P ‘ t
: Record total
, 10=19 cm M ly g ul ,W W/// g 8 number of stems b
Trees 7 B- 7 : size class with 4
: 5 : % ‘ U0 ci Hff ‘H'r 2 U‘/f 5-7 nla hollows (including
Sumof  * Shrubs 7180 T2 e H + 20 g dead stems/irees)
Cover i =
; 3 oO-S3"
of native . Grasses etc. ? § <5cm [ it el 5 n/a .
vascular ' AR I T20 +220
pl'ant:tﬁy Forbs I3 4 Length of logs (m) 20 + g §ip (© +12 ° ’total
gro T (210 cm diameter, >50 cm : Tally space 7 ALY
form group  Ferns S’ in length) -
dher _7 24 . | Counts must apply to each size class when the number of living tree stems within the size class is < 10.
e A : Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threat Weed RS C) i / from the number series: 10, 20, 30..., 100, 200, 300 3
: Cien For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is mulii-stemmed. The hollow-bearing stem may be a dead stem.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)

Subplot score (% in each)

o|6[2[ 0] ¢

2] gdale

@|o|o|de

Averagefof the 5 subplots

5|96 10 @] 65
69 |

2

2

2

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

g E s | o =
Linlogy verura | <Oy | o 7> | oew rlollows
Slope o 5 Aspect o Site Drainage | <} <te A Sftgrngsﬁy';?reg

Plot Disturbance Sec\ézr;ty &%ee Observational evidence:

Clearing (inc. logging) = o ).[L,H/\~ /)

Cultivation (inc. pasture) O ] ',

Soil ercsion [ N ,2 /(/"’LL {/'(/v\

Firewood / CWD removal )

Grazing (identify native/stock) e5D)

Fire damage 2 = loLrid Sl <
Storm damage o ; .
Weediness \

Other o

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.
Cover: 0.1,0.2,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5%=4x5m,25%=10x10m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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_BAM Site - Field Survey Form _

.| Site Sheet no: 1 of

~ Survey Name ~ Plot Identifier - . . ‘Recorders
Date [H-6-(§ | Mowd (%, 0P oS (v
ey ik IBRA region Photo# g Zone ID
o el Dimensions | -7 XS0~ | " one S ot T—
Vegetation Qlass ‘ (;onﬁ:AencE:
Plant Community Type j/ b/ 4 EEC: (:mﬁ::nci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

BAM Attribute

20 x 50 m plot)

# Tree Stems Count

BAM Attribute

Record number o'f

Sum values
(400 m? plot) dbh Euc* Non Euc Hollows! | fiving eucalypt*
Tr 1 o (Euc*) and living
ees g:%? gﬁ:nf%ruc 4 :10 + AT \ native non-eucalypt
Shriiba ' l’ : : (Non Euc) stems
y \u \ 4 separately
50 =79 cm
Countof  Grasses etc. [’. * includes all species
Native 7 ™ e of Eucalyptus,
Richness  Forbs 4 30-49cm ul 6|l ) Corymbia,
— i M 3 Angophora,
Ferns : . [l 4- \ Lophostemon and
/ / 20-29 cm W / I 2 \ Syncarpia
5 < . A
Qther IO 10 ‘19 e H ILW Tk 9 \ T Record total
% % macm number of stems by
Tees RLX3.6 OB TE 58 size class with
T 5-9cm n/a hollows (including
Sumof  Shrubs ", (B, Ty 40 y dead stems/irees)
Cover — > g T
; EITILT s +lo p
of native ~Grasses etc. S F <5cm 0130 L gl
‘vascular R _ R &
plantsby ~ Forbs By A Length of logs (m) total
growth e =5 (210 cm diameter, >50 cm i 40
form group  Ferns = in length) -
6th_er Y= S/ Counts must apply to each size class when the number of living tree ste}ns within the size class is < 10.
22 i AR Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threat W.e:?d,GOV.»eil" lJ j L from the number series: 10, 20, 30..., 100, 200, 300 )

For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attributé (1x1 mrplro_»ts): Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Su:b'plo:tsqorev(‘% i,nvv"gac'h') /6’0]@5’!7)'1 {I)f[gg/ e | C>| E |k I—Z»/ G I G \ 2,| 'Q/I cd e | Q| Ql@ |Q
Average of the 5 subplots 9’6 ' o8 2 [©,

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Sy e ,
Liology Toare - [ramny sathA | Goou g Depts e tion
Slope 7/ A Aspect \JL—:' Site Drainage u cazeo »// Bftt:rrl:g;ciryr;eearest
Plot Disturbance si\(/:;?y (ggdee Observational eviderice:
Clearing (inc. logging) [ (4 stn i §
Cultivation (inc. pasture) <
Soil erosion <’
Firewocd / CWD removal o
Grazing (identify native/stock) o
Fire damage (a2
Storm damage | N2 el tcaa
Weediness |
Other —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Form version 5 - designed March 2017

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Printed 31 August 2017
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GF Code: see Growth Form definitions in Appehdix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,02,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 20x2.0m,5%=4x5m,25%=10x10m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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"BAM Site — Field SurveyForm | Site Sheet no: | o |

o) Survey Name |  Plot Identifier . i _ Recorders
oate |4 [§[K | Vo 6 Gy | G-
=5 o IBRA region Photo# Il | zonelD
Bl k[ e Dimensions Crafiaton ot s
Vegetation Class : C;onﬁ:/lenci:
Plant Community Type 3% EEC: Zonﬂ;enci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm Atgri?utte Sum values : — '3 ) | : Record number of
( m »P ot) dbh Euc | Non Euc Hollows living eucalypt*
. Tl Wio (Euc*) and living
Trees S large trees for 80+ || b el \‘&r P! w\?k native non-eucalypt
Euc* & Non Euc cm
obYIAQ (Non Euc) stems
Shrubs | O -
5070 om pA1 Il 4 SEbardely
Count of Grasses etc. g g * includes all species
Native T (1 ™ of Eucalyptus,
Richness  Forbs ; ' 30 -49 cm Corymbia,
: ; Angophora,
Ferns . I 2055 ae W | §\ / 'Lsophos(emon and
s Gie ? yncarpia
Other 27 28 N t
» 107216 &in J,H’“ 6Nt 24 \ J| Record total
z 2 +10 number of stems by
Trees 6 g }) : : size class with
g : = e l z H’ﬂ }K\ TR *5 hollows (including
: 5=9cm n/a
Sumof  ° Shrubs | 272 q Y Ho S St dead stems/irees)
Cover o :
: % = |
of native = Grasses etc. (1] _ <5cm If 10 I g 67 nla
‘vascular - et L« ) :
pla_nts by Forps ; O 2 Leng'th' oflo“Qs (m) total
growth . (210 cm diameter, >50 cm Tally space 2 i
form group Ferns ‘ in length) . ¢
) Other _7 ; (e B 6s Counts must apply to each size class when the number of living tree ste}ns within the size class is < 10.
o S - — Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat Weed cvove,r' O 5 from the number series: 10, 20, 30..., 100, 200, 300 >
S B o For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.
BAM Attribute (1 x 1 m plots) - Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
subplot score (% Ineach) | 75 |10 |30 0¥ 3 [®[ @[] k | 2] »[2- A 2|20 |0 |@|@lo
Average of the 5 subplots_ 7'7 0¥ 2 (s

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litier cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform 7 N
Type Element Pattern Microrelief
: Soil Surface R Soil Soil LAy
Lithology Texture Lot w\ comd Colour A\ Depth ¥ é({,w
J .
Slope | o Aspect \\\E* Site Drainage Mo 5/ - poer gftfpgs;?yr;eearest
0 -~ | Severity Age = : g
Plot Disturbance esde Sais Observational evidence:

Clearing (inc. logging) iz o ﬁuw\»\, 7
Cultivation (inc. pasture)

o
Soil erosion (4
Firewood / CWD removal | <
o
(

Grazing (identify native/stock)

Fire damage & oy st g
Storm damage o ;
Weediness |
Other _
Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,02,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0. 5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5% =4x5m,25%=10x10m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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_BAM Site - Field Survey Form

| Site Sheet no:

Survey Name __Plot Identifier - Recorders
‘Date L -S- (% ((g,\mb M C\PO? O\Q
200 e 'IBR‘A region APh.oi‘o #' ' [m) : Zo;ie;. ID
4 Easfin'g h"f'_thing Dimensions ori:,:::tiﬁ: _gfn:" ;,(g::te Mzgosi
Vegetation Claés - ?_Ionﬁ::nci:
Plant Community Type 177> EEC: (;onﬁ:ﬁenci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bﬁ‘g’(‘) At:"?utte Sum values otilo i ‘ ’3 ) I Record number of
( me.plo ) dbh Euc Non Euc Hollows! living eucalypt*
Tr B (Euc®) and living
o 6 e gt | E onu |\ native non-eucalypt
Shrubs S cm . (Non Euc) stems
: \ separately
50=79 cm
Count of Grasses etc. S \ *includes all species
Native E \ 9 of Eucalyptus,
Richness  Forbs 4 30 -49 cm Corymbia,
- o : ' Angophora,
Ferns : : ) Lophostemon angd
e 20-29 cm Il 3 : \ il
Qther 4 i0aae I ¢J20t(s 10 Ope \ tRecord total
; = cm o Mo *”f]uc number of stems by
Trees (O 4 - : | size class with
T P 5-9c¢cm I I PO +16+1S fw\_'jo nla hollows (including
Sumof * Shrubs &0 S 0+19 gl dead stemsfirees)
Cover ok T :
€ = 5 10450
of native = Grasses etc. 225 <5cm 5+ {1 i n/a
‘vascular : 7 Sod L3 =
plantsby ~ Forbs O 4 Length of logs (m) total
growth T (210 cm diameter, >50 cm &
form group ~ Ferns O in length) -
6ther : l \ \Sﬂ Counts must apply to each size class when the number cof living tree ste]’n,s within the size class is < 10.
= LA Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threa't Wﬁ.ed cpver'_ O. S from the number series: 10, 20, 30..., 100, 200, 300 ;

For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hellows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
subplot score (% ineach) | 17 30138 [7S | S| =] t [@ ¢ 4] ¢ | ¢t |2|0l@]|°9]|@©
Average of the 5 subplots i A ‘ 2 | (@)

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform Microrelief IOZ 0
Type Element i Pattern
[ iheny ?g;ljérface Sdil H,L\q (oernn ggillour d. nr(/\g gzi:jm el codl
Slope 012 Aspect \QEV Site Drainage J et ‘l/?li;??ac:ﬁ;?yr:)zarest
Plot Disturbance Si\ézrgy ::’%Z Observational evidence:
Clearing (inc. logging) (&=
Cultivation (inc. pasture) (=>4
Soil erosion (&
Firewood / CWD removal o
Grazing (identify native/stock) \ hose[cow , Katretproo  ccab(
Fire damage (&
Storm damage <> i
Weediness )
Other e

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe
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Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,02,03,..,1,23,..,10, 15,20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4 x5m, 25%=10x10m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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S " BAM Site — Field SurveyForm | Site Sheet no: |

Survey Name _Plot Identifier . ~_______ Recorders
ate | 7 -0~ [T V. i e (0O% | O
iy i IBRA region -FhOiO# . Uf% Zone ID
Vegetation Qlaés ; b perbo f( : (;onﬁ«:ﬁenci:
Plant Community Type [ 782 2 EEC: C;onﬁ:/lencle-:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
B(m I':g"?::)e Sum values - ': ) | P Record number of
_ r P dbh Euc | Non Euc Hollows living eucalypt*
Euc*) and living
rees (
T 7 Iérgg trees for 80+ \\ fion Euc oo native non-eucalypt
uc* & Non Euc cm \
Shrubs p‘ (Non Euc) stems
T \ separately
50 =79 cm
Count of Grasses etc. 7 ; \ * includes all species
Native % of Eucalyptus,
Richness  Forbs sa| T 30 -49 cm Wi H [ \ Corymbia,
R ; . Angophora,
Ferns . 4— Hasl Il Iy Lophostemon and
bt : 20~-29 .cm M ¢ Syncarpia
Other 7 o i IS+7 10110 ¢l0 Y t Record fotal
TR siyem il number of stems by
Trees 2.8 ’ . : 7 AP size class with
y T 5-9cm ( n/a hollows (including
Sum of  * Shrubs 40,,% SR 10 x40 0 Aoy dead stems/irees)
Cover R = z T e 2t IS +10
of native Grasses etc. 4.6 ; <5cm n/a
vascular - me 5 10 +10
plants by Forbs ' (& Length of'loig-é (m) total
growth S ; (210 cm diameter, >50 cm Tally space 1.5
form group ~ Ferns A in length) - ks
6thef " y & Counts must apply to each size class when the number of living tree ste}n_s within the size class is < 10
2 R d: Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat Wéed cdve'r' 5 from the number series: 10, 20, 30..., 100, 200, 300 X
: e SRR oo For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be & dead stem.

BAM Attributé (1x1 m»pl.q_té)‘ Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)
Suibvpl_cétscore(‘% iri__éaé}_i) {)&Qlé‘f)lqgrjg |7@ H( ‘ 5|1 })| ¢ 2; l - I \ | * k |@ | @ @l O|C7

Average of the 5 subplots (Lo

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline a}
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation Integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform Microreliof 10t~
Type Element Pattern
sacutiss Jlotmy o d [0, | 1d ven | oo, 2
Slope l/ o Aspect SE Site Drainage poer ¥ Rstf[”:ié‘iy';?’est
Plot Disturbance Si\(/’zr;iy c,.\a%z Observational evidence:
Clearing (inc. logging) Qo
Cultivation (inc. pasture) @)
Soil ercsion \ Ltz Loled /oA.94 Y (
Firewood / CWD removal | O ey
Grazing (identify native/stock) o
Fire damage é
Storm damage G - ]
Waediness \ Y2 L ADea vt
Other ==
Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Append|x1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,02,03, ..., 1,23, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71cm across, 0. 5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5%=4x5m,25%=10x10m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, . )
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[ i 'BAM Site — Field Survey Form .. | Site Sheet no: 1 of |
Survey Name Plot Identifier i _Recorders
pate [ -6 [ | Mo, et Cpoa| G
i O IBRA region ‘-P:hoivo:# : \S 7) Zone ID
B P Dimersions | 30750 v | Cegmpmomrie |
Vegetation (_:Iaés : ‘ ionﬁ::nci:
Plant Community Type Po»\)Qr\ocu 'S W \ Wik EEC: (;onﬂ::nci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm Atg"'l’utte Sum values S ? ) I Record number of
.(, m- plo ) ~dbh Euc Non Euc Hollows' | fiving eucalypt*
] (Euc*) and living
s Traes ?> large trees for 80 + & pionEae Julipwe native non-eucalypt
Euc*&NonEuc  ¢m
(Non Euc) stems
Shrubs 74
3 separately
. . 50=79 cm
Countof  Grassesetc. |. % b : : *includes all species
- Native % \ l ( [ of Eucalyptus,
Richness  Forbs - | 30 -49 cm Corymbia,
- 3 Angophora,
Ferns > ; ] ' ul Lophostemon and
I & 20-29 em W lﬂT ; Syncarpia (
Other (g e o+ 2210410 t Record total
- : = 10-19 cm 12410412 number of stems by
T;gg_s 5 ) 2 : |0+ OO +[0 %10 size class with
5 5-9cm nla hollows (including
Sumof - Shrubs g@ & : 0 % dead stems/irees)
Cover e 7 ; 10+20¢101 SO
of native Grasses etc. 14 7a <5cm ) n/a
‘vascular ; = : EXEER
plantsby ~ Forbs 50 Length of Ioijé (m) total
growth ] <3 (210 cm diameter, >50 cm Tally spat 4
form group ~ Ferns @ in length) -
6thér ; : [/ e Counts must apply to each size class when the number of living tree stei’ns within the size class is < 10.
= e Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threat Weed cover z 7) from the number series: 10, 20, 30..., 100, 200, 300 <
3 4 S SR For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each) i

SoT0[ohs1s5

SES

t |2

Plo|e|p|o

Average of the 5 subplbt.é !

DIDIEIED

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline a}
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within thes¢
1 mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform - N 2 D<ot
Type Element Pattern Microrelief 4
; ! £ :
Lithology _?g:tiérface [ O 1~ gglllour BP0 SZ';I, % »
Slope Hei Aspect — Site Drainage | yo e Dhmcsoneanst [
- Severity ‘Age : ; g
Plot Disturbance code Sode Observational evidence:

Clearing (inc. logging) {

N

Cultivation (inc. pasture) 0

(/[C()f(‘(/(, oLl S \k(.CI['J\:\)

Soil erosion ) NQR | deantoge (beos La
= U
Firewood / CWD removal )
Grazing (identify native/stock) %) e~ to & rex -2
J

Fire damage

[
)
&

Storm damage

Weediness |

R

LG‘\N‘-/” owe L epr 017 A o
-

Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe
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Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Printed 31 August 2017
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GF Code: see Growth Form def nitions in Append|x1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,02,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.7% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5%=4x5m,25%=10x10m

Abundance: 1, 2,3, ..., 10, 20, 30./ 100, 200, ..., 1000, . B 3 © LG
\yoheprs Sclioegr " (5.
Migna
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'BAM Site — Field Survey Form

... | Site Sheet no: 1 of

Survey Name __Plot Identifier - W ‘Recorders
pate |5 6-1% | Ao H\O 0
Ei o IBRA region -p‘ho{o 4 \ S L& “Zone ID
S ih s e Dimensions Grafiaion STling TS
Vegetation Class ' (;.:onﬁ:/lenci:
Plant Community Type ‘ ' g 65{ EEC: ionﬁ::nci:

Record easting and northing from the plot marker. If pplicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm Atgl'l?utte Sum:valdes aito it ’ ? ) l = Record number of
(7 o.M _P ot) dbh Euc Non Euc Hollows living eucalypt*
TR (Euc*) and living
Trges S 'é’l;%?gﬁsnfguc 80 + i iion Buc 40 native non-eucalypt
Shrubs 0‘ cm (Non Euc) stems
. i/ ‘m separately
; 50 =79 cm
Countof  Grasses etc. 4’ , * includes all species
- Native 3 / I of Eucalyptus,
Richnéss  Forbs 4 30-49cm 'lg W 3 Corymbia,
X Pl 5 Angophora,
Ferns Z— : 1) /1] Wik Lophostemon and
Ay 20 - 29 cm ! M 4 Syncarpia (
Other A - I Lt LT I tRecord total
; g 10-19 cm +0 number of stems by
Trees % — i size class with
BES : 5 -9 /a hollows (including
Sumof Shrubs 2:2.. S+ 5, % cm : 1O v 4 dead stems/irees)
Cover — T 1 "B
: a : [ ¥t
of native Grasses efc. 1 <5cm ; n/a
‘vascular S Lo +10%10 | 0410
plantsby ~ Forbs 7) =) Longth otloge (a) m total
growth T : (210 cm diameter, >50 cm i f % sz 2Ll
form group Fgrns [ / in length) +1O TX |
6ther | 7 [f_ Counts must apply to each size class when the number cf living tree ste;‘qs within the size class is < 10.

5

High Threat Wegd -cngr v

Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
from the number series: 10, 20, 30..., 100, 200, 300 2
For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each)

oAk ST 90

RAEEEE

DA

2 |6|R|®

O

Averagg'of the 5 subplots

aL

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within thes{
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection-of these data is optional - the data do not currenily
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform 3 Al te2
Type Element Pattern Microrelief
a Soil Surface / Soil e / Soil N
Lithology Texture VL""&) “0Oa | Colour GNerq— lor-Oi pepth el
i . Lot S Do Distance to nearest =
Slope Aspect W Site Drainage 1% Rlarahd bipe ttan
i Severity Age i ; :
Plot Disturbance a5da oA Observational evidence:
Clearing (inc. logging) (@
Cultivation (inc. pasture) & )
Soil erosion | iR A Mo @ oy 1O\
Firewood /| CWD removal > v v
Grazing (identify native/stock) O
Fire damage <
Storm damage g NI EoAlen Cogp !
Weediness 2 7 L aiidoiinmt
Other —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe
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Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,02,0.3,...,1,2,3,.., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4 x5m, 25% =10x10m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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BAM Site — Field SurveyForm | Site Sheet no: 1

Survey Name Plot Identifier - . *Recorders
oate | 7- 519 | Wordli G0\l CP
ol ot IBRA region Photo # 1S6 "Zone ID
Vegetation Qlaés : ' (;onﬁ:Aenct:
Plant Community Type Pmqukgax \1\ '-71% EEC: C:nﬁ:denci:

Record easting and northing from the plot marker. If zpplicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm Atgrlllautte Sum values - = ? ) | Record number of
.(, m _P ot) dbh : Euc | Non Euc Hollows' living eucalypt*
. X (Euc*) and living
Trees 4 large trees for 80 + AT, fon Buc native non-eucalypt
Euc*&NonEuc = cm
1 \ (Non Euc) stems
Shrubs 5 -
] l I \ separately
50 =79 cm \
Count of Grasses etc. 7 ! * includes all species
Native 3 ’HT of Eucalyptus,
Richnéss  Forbs X/ 30-49 cm / | \ Corymbia,
- ( ; [/I “ Angophora,
Ferns : 2 H(( Lophostemon and |
Hhas 20 ,-‘297 .cm s Syncarpia (
Other A e I 10 ¢ ZOT 7D tRecord otal
7 -19¢cm no+o number of stems by
Trees S_ ’S - 5110 size class with
- St s 850 i QO‘\}GIS‘;&') 4';0 hia hollows (including
Sumof - Shrubs L"Z X 3) P :}‘L)O .| dead stemsltrees)
Cover o o : ) 5 -
> 5 Okl
of native .~ Grasses etc. 20 ) _ <5cm 0 ré tx nla:
vascular ‘ ' Bt : deatd i
pine Dy - Fome - ) Length oflogs (m) | /4 total
growth R0 (210 cm diameter, >50 cm ially spacs
form group Ferns (SR in length)
dthér ; j l Counts must apply to each size class when the number of living tree ste;-ns within the size class is < 10.
% — Estimates can be us_ed when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat Weed cove’r ‘Jj-' i from the number series: 10, 20, 30..., 100, 200, 300 %
: 4 D S ot o For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.
BAM Attribute (1 x 1 m plots): Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) NG) |§S| BqQJC)'Z,f l €] | S | -5 | ES ' o | 3 J 2/| ra ¥e), l ® J @l O| S
Average of the 5 subplots 40 .

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at,
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment atiributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform i e B
Type Element : ; Pattern Microsetict (O ¢
& Soil Surface r leean s 2] 2SS0l L Soil 2
sl Texture &0 "2 colour Qe Depth ‘
Slope S Aspect S& Site Drainage | O &< \?v{:tt:lpac:ﬁyr;ar%t €
. Severity Age : : g
Plot Disturbance soda o Observational evidence:
Clearing (inc. logging) | o) ceer pe Ao les woe-by,
Cultivation (inc. pasture) & =)
Soil erosion &

Firewood / CWD removal

(<
Grazing (identify native/stock) |
Fire damage C

o
l

) 2
< the / 0o é(z(v\v-'l
~J

Storm damage

Weediness
Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Form version 5 - designed March 2017 . Printed 31 August 2017



_of _

400 m2 plot Sheet

CCO;EG All othe Scies: Ful Cover-| Abund St:'itu
1T : (W.W‘n - s 9
5 | it l. lidp i Vo180 100

3 L o, \;i'(\w o W& S b

o ) bcﬁ({)[&w t\ﬁ"\_ ) v o e Wy
= 5 /\0’{ ML\W\ 0 ,Z,‘.. \ w O\ 7%
- © {KQ)(IN(A \c | O g\
" i/gil; AL ) <o ) ) |1 o
L 8 \)(xv(kp*k‘&\ ,',a(\,\wﬁ _ | 0.2, (10
L |9 :b\mwhm (m( W |ob | 20

S 10 & L/l\){f/bym‘ Yo l2 m N 2~ SO
- Cingin wpleocs: NTE | 0 |10

« s | 12 'Du { LA en MNAgTANA MO Z A,

3 o \7 13 Lol g_mﬁ\,‘ﬂxl Cof e CMEN (o « ) o | 1B
| I W, s 1o [ i

B e CGibe o wp sk s bgel S

S |18% ’r/l((\tv,*\ﬂ ek~ nwdt] N 2 |s@

el (204708 I/j ba i Cg VAo JUMNA S ER S

18 Rl e A e TR

R P Ll bl oy e e
G 20 (L‘ LD laen T P00 \ (|
/ 74 | , l&’o.“ﬁ'd‘eﬁ‘//( (s) S e L | i

I |22 Lovn: (003 o ci-L | §

G .| 28 } m,wé . <yl o oot | o

=S 24 J LY /\-\'/‘ ol ’ ) O | 5

» L 25 (‘/\/ S o= /K'L/l«,y( i\‘) Syt }

= /‘,J,/'. ™ D 4 = RN

.S |z 00 leqod doeck | Mam'efuv_\éw( N Jel [

0S| 28 Lﬂb’,/ \ym K 5 (/IMM b 3 ey [

T |28 Co, UX[‘MM& [o\//rn/{") J\j S0

b LR Diowvelhs e BT

/ 21 L AV, SiIn AL ’{T‘f .2y

R - K= ST EE e N o2 )0

L |38 ClohnaAs, iyt wolaill B

.2 |34 A o Ry maltlie

[ 385 Cy llltv‘/‘,/« TN AN ) 0| S
i ;. Clotidivw Ford. . . S =T S
o7 Toonico pobin o e f [0
E |3 ’?m%/a(' lo () wiwd ] '\f"/\j ) el 12

GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.
Cover: 0.1,0.2,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4 x5m, 26% = 10x 10 m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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'BAM Site — Field Survey Form

| Site Sheet no: © o7

Survey Name Plot Identifier - P 'Recorders
‘pate |%6~1F me{‘-\ C\() B C&;
G o) IBRA region Photo # |5 7. Zone ID
_'_Ea_su_ng_ % _h'\frf_ﬂn_g_ Dimensions orif‘:'.;::ﬁt“r": gfr:'nn;ﬂ::: hgieiic
Vegetation Qlass Z:n:;:nc:
Plant Community Type 15 6(6 o Hon :Menci.

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
B:‘g’(‘) At;"l;utte Sum values e E’ ) | Record number of
( m _P ot) dbh Euc Non Euc Hollows? living eucalypt*
. 7 . : (Euc*) and living
eus (/1 E&%?gﬁ:nf%’uc 80+ || Ehic Mo native non-eucalypt
Shribs -g cm X (Non Euc) stems
IR separately
g 50 =79 cm
Countof  Grasses etc. d) *includes all species
Native B il 7 of Eucalyptus,
Richness ~ Forbs | 30 - 49 cm ZO '/ Corymbia,
- - P - Angophora,
Ferns i 4 : ‘ v I Lophostemon and
1S 20-29 cm $ Syncarpia (
Other ( i 3 W AT &fiT TRecord total
g =19¢cm o number of stems by
T-.!'gag.sb 218 7 - T size class with
5 5-9 ¢ hollows (including
Sumof  Shrubs ’F—.O) cm _' HO 4§ po+io™ S h/-a dead stems/irees)
Cover s S 10 4L +12+O
of native . Grasses etc. o\ <5cm R n/a
i ! : 1L O ¥ 1O
vascular ; :
plants by Fofbs O | Lenbgvthb of | O§$ (m) total
growth ; e (210 cm diameter, >50 cm Tally spa =7 (
form group  Ferns in length) -
6ther ) 4 G Counts must apply to each size class when the number of living tree ste}n,s within the size class is < 10.
A e Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threat Weed cover AT from the number series: 10, 20, 30..., 100, 200, 300 :
: : S S For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subpldf sqo}é (% i_’nrébaé_h') '

QolaC

W15 1]

AEANATAR,

2]z ]/ 2]

(.’,Dl (5D)

© \1‘7)| (>

Average,'.of the 5 subplots

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within thes(
1 mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

L | T

e U0 el beeh [ -

Slope 2 Aspect & Site Drainage oo A \l?viastt;n;ﬁ dtc;yr[\)eearest e o LY.
Plot Disturbance Si‘ézrgy é)%ee Observational evidence:

Clearing (inc. logging) / O olel  flearnm £ s

Cultivation (inc. pasture) (&)

Soil erosion 2 Loty oo e Lo { o Kk

Firewood / CWD removal (&

Grazing (identify native/stock) (&,

Fire damage o

Storm damage il N R fo o yg

Weediness | Lontoi~e, naolh Yt £\ 7

Other — NAC o ,(;,)/j‘,\pd,

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe
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Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF — circle code if ‘top 3'.

Cover: 0.1,02,0.3,...,1,2,3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0x 2.0 m, 5% =4x5m,25%=10x 10 m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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'BAM Site — Field Survey Form _

| Site Sheet no:

Survey Name __Plot Identifier - : ~ Recorders
Date %I b / [ 5{ ’/{0 A al \%, G\
e moor | 1 [ ewm
TR | o [ JOXWO e | TR o
Vegetation Qlass : cHonﬁ:AenceLx
Plant Community Type |5 6% EEG: ionﬁ:ﬁenci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.

Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm At;l’ll;utte S valies ! : ? ) l Record number of
(, m? plo ) dbh Euc | Non Euc Hollows? living eucalypt*
> . " 5 (Euc*) and living
Trees u’( |ar9§ trees for 80+ |/l ion ” dotinwe native non-eucalypt
Euc*&NonEuc  ¢m
(Non Euc) stems
Shrubs O]
T | separately
50 -79 cm
Countof  Grasses etc. ) £ * includes all species
~ Native > g ;{7‘7‘ | (! of Eucalyptus,
Richness  Forbs > 30-49cm 7| Corymbia,
S = iig M/l |\ Angophora,
Ferns : : ) Lophostemon and
e 4 20 ,-‘29 Fm e Syncarpia {
Other |2 P [T -7 AT WA t Record total
o E = =19cm number of stems by
rees ; e - size class with
— (e Sari S W L5 o9erere hollows (includin
TR - 5-9cm n/a uding
Sum of Shrubs =27, ) S 10410 : dead stems/irees)
Cover = : Ton 5] >
T Y : 6 1 1 O ¥\ O
of native ~ Grassesetc. | (/- 7 <5cm b 10+ _ : nla
vascular : - - ; £l O+320
plants by Forbs i Length of Ib:gé (m) total
growth : = (210 cm diameter, >50 cm LD
form group  Ferns in length) - %
6fhgr ; /' | Counts must apply to each size class when the number of living tree ste;ns within the size class is < 10.
B s Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat Weed cov'efr l from the number series: 10, 20, 30..., 100, 200, 300 5
3 e il OO N IR For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each) ‘

S| i do

66

z[olo[2]5]

HE

AELE

I CGE

Averag'e"of the 5 subplots

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline a‘
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment atiributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)
Morphological Landform Landform i fag ~ A
Type Element Pattern Mictorlief

- Soil Surface  |gevsty ¢ lenny | Soail Soil ‘ (
Lithology Texture Co et ) | Colour el 4 Depth
Slope el Aspect N Site Drainage Joe A thfr”acs(;(:y';?reg < e
. Severit Age ; . :
Plot Disturbance code’y co?:le Observational evidence:
Clearing (inc. logging) o
Cultivation (inc. pasture) |
Soil erosion [ PZ 2V ""/“L/( ﬂ'/t((/‘]cjl‘) 9/ S A '|I/ /\\ 4
Firewood / CWD removal > ! 14
Grazing (identify native/stock) ()
Fire damage o
Storm damage I fe- (Do (,4/.’2/)/
Weediness [ (=B S eotlui~e
Other —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Form version 5 - designed March 2017

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

z Printed 31 August 2017




B8 1 B

|2 UE il : v | S
L LAemt o AN ' ) eI E
dfl z el /w O G it N 2 S
s |18 s el s ) | 1,

Y
(9>}

\/‘ 0 l " '\\\\- A /‘), A/~ \ )

\ ,' ] ) AN \' 0.7 fv/

—c‘,

- £ |8 At .‘-m,é L Poron. ' @ 5 o
N //)l\ e e NS ol S B IG,
L |10 e eiahie Sl
T e T IL W(f«;f(, | |5
i l" 2 1 hoan ol < | fl/( //m f/ >JK mww N l /10
AT | 13 = s i L, VLY AN A el 1)
S R T boALd i ) Ten [N o0 [
il |5 it é Diosorea towd . W ojea [ e
. Ff 16 % < ',/)C _ [ le O\QMW owwblo{ - ():- S [0
X r, : ,w ‘up (7( ' Heon M ,,A.‘ P | Tl ‘ \ \ \
D 'EE\AM%LLMH sl liles s dallad Vads 0TI N | @
V 8 L) Pl CO ‘\j d~\‘

v

X M( ot /Cl»("’ o b
25 L{\l g N l 5

\Z

\%hﬁk%}”

k/)? 27 { (A U( l\‘\1(11 ‘("\ / (AL ’ | 'L O
anll T pdido gy N Z Z

T |29 v Mooaas e
BT | \ S
: > I /[ 19 e oA /»/f Tnsot faq! \ ) ¢ 4

£ Ae / / . \ ,
¥ — >V\\wm\ g /\\m\ AL A0S i~ L) / 0.2 |6
38 )J e N, NS 2 .
s 34 /'A. S \

— i [ M ANoc ' N
2ol .38 Coeitovoplesinn o e
LS 35 /&‘ I\ \ [

i T 37 ) ‘l\)"\ J/\'/-\\ l‘./,/x/ }\u,‘ | /z/y

U e f«wmm;mhwm S ot Rl
v |40 oA : /(yf/ , /W%M,\)h \ ot 5
GF Code: see Growth Form definitions in Appendlx 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if 'top 3.

Cover: 0.1,02,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4x5m, 25%=10x10m

Abundance: 1, 2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, . 2

2 /)H VL\O/\)(' [‘LJ'/W\M 53

Form version 5 - designed March 2017 Wn"" Printed 31 August 2017



™

~ BAM Site — Field Survey Form

| Site Sheet no: ©

Survey Name Plot Identifier - : _ Recorders
‘Date /)/6 14 Ma ,\\,.(‘ \\‘O |y ¢
s R IBRA region Photo# |04 T Fone ID
| Easfi—ng ' Northing : Dirménsions W NN, Ori:'g::tiﬂg gf :gil::: iz
Vegetation Qlaés ' c:"“:;"“i‘
Plant Community Type ey 6% EEC: (;onﬁ:Aenci:

Record easting and northing from the plot marker. If zpplicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

BAM Attribute (20 x 50 m plot # Tree Stems Count
B(m l:‘t,‘t,ﬂ?u:)e Sum values : : lj ) I : Record number of
» _P ) dbh Euc Non Euc Hollows living eucalypt*
: (Euc*) and living
Toee 5 Igﬂ%?geﬁjnfguc cr‘:o b | o \' native non-eucalypt
Non Euc) stems
Shrubs (S/ . (
; ’ separately
=y 50-79 cm // /
Countof  Grasses etc. D * includes all species
Native 7 of Eucalyptus,
Richness  Forbs [ 30 - 49 cm %’*’” ' Corymbia,
- : 2 W)}}f Angophora,
] D T Lophost d
Forus Z 20-20em | Vgl ) S B
Other 7 10 —‘19 cm Ifff /”/' +40 t Record total
y = ? number of stems by
Trees S G2 e 1 T size class with
TR 550 6m l h Lu |40 nla hollows (including
Sumof  “Shrubs 279 i ) dead stems/irees)
Cover 2 = = Toorie 3
of native = Grasses etc. Q <5cm L2 i n/a
vascular : i :
plants by Forbs Ol Length oFioos (m) Snnok] total
growth TR (210 cm diameter, >50 cm b ially space ? s.f
form group  Ferns O 4 in length) - '
; dth_er ; g 2, Counts must apply to each size class when the number of living tree ste}ns within the size class is < 10.
2 e Rz Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréa@ WEQ(E' ;co:ve'rﬁ = from the number series: 10, 20, 30..., 100, 200, 300 i

For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

'Su;b'pl,o't score (% in ééé_h)

A0 O

g©

&

Ik

DEGER

Average of the 5 'subplbt$

BREIE

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within thes{

1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform 1 e o
Type Element : Pattern M IS
A Soil Surface surel Yy < /A"‘J Soil /4 OO Soil /
Lithitogy Texture (Oenas Colour 7 v Depth ¢ l
: w2 : : . e Distance to nearest -
Slope = G/GM( Aspect TR Site Drainage Ok water and type e
Gk Severity Age ; . :
Plot Disturbance 25 de Sade Observational eviderice:
Clearing (inc. logging) 2
Cultivation (inc. pasture) o
Soil erosion D
Firewocd / CWD removal ()
Grazing (identify native/stock) @)
Fire damage O
Storm damage | Nz (e ((E/L,\ (o g
Weediness g J
Other ==

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe
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Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1

N: native, E: exotic, HTE: high threat exotic

GF - circle code if ‘top 3'.

Cover:

0.1,0.2,0.3,.

2 4324537

.. 10, 15, 20, 25, .

..100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or

a circle about 71cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4x5m, 26% =10x 10 m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..
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"~ BAM Site — Field Survey Form _

| Site Sheet no:

Survey Name __Plot Identifier : 'Recorders
pate [12/6 /17 | ook GP1S P

el il IBRA region Photo # \ g g Zone ID

- : ' ' : ——e
Dimensions
Vegetation Class C'_ionﬁ::"ci:

e Confidence:

Plant Community Type Qﬁ(/( O Vi |‘7)\0 EEC: ik

Record easting and northing from the plot marker. If zpplicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bf‘l\ll)\?) Atgf'll’“:e Sum values - o ? ) I Record number of
_(‘ m_plo ) dbh Euc | Non Euc Hollows' living eucalypt*
— (Euc*) and living
ree
Trees > larg tees for 80 + e e g native non-eucalypt
cm (Non Euc) stems
Shrubs g2
| | separately
50-79 cm
Count of Grasses etc. g * includes all species
Native F g \ of Eucalyptus,
Richness  Forbs g 30-49cm HT 1IN Corymbia,
S : 3 Angophora,
Borns [ 95 e, o] W] Lophostemon and
13 =29 .cm & Syncarpia
Other 4, i i YT 1T Tt WHT par 47 AT tRecord total
BT =19cm number of stems by
Trees [0S - m T size class with
s 540 6m nla hollows (including
Sumof Shrubs {’3 ) s .| dead stemslirees)
Cover = : > 5 \ O + LO 1y 04 %o
of native = Grassesete. | 7 <5cm o n/a
: A gk b +\
vascular —_— :
plantsby  Forbs 137 Length of logs (m) 90 £ 10 total
growth T (210 cm diameter, >50 cm ] O
form group  Ferns (S G B in length) -
6iher [ / Counts must apply to each size class when the number of living tree stems within the size class is < 10.
> d s 25 Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat ngd ‘c,‘ovefrﬁ 7) 2. from the number series: 10, 20, 30..., 100, 200, 300 5

For a multi-stemmed tree, only the largest living siem is included in the count/estimate. For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each)

%[ 29 240

SO

el@ O

&

{T11]¢]2

le

RIBEE

Average‘of the 5 subplots

S

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

S o

Lithology S Surface | sauunel \ ol 9y gziéth §bolin,

Slope f /G\_,f Aspect - Site Drainage 5 gftfrngﬁ(;c;y';?r%t .’ S

Bgitaae A A,

Plot Disturbance Soode. | coge | Opservtional evidence: :

Clearing (inc. logging) 2 l"4|/< C /é(;,,' 4 ‘-{( e A 5/1 v ( ﬂ le ()

Cultivation (inc. pasture) 3 % J :

Soil erosion | b 2 e ea~e L,

Firewocd / CWD removal | ¢ :

Grazing (identifyfative/stock) [ L. |crperd tabs | seolty

Fire damage 2 &, lotminh L i iy

Storm damage o ; '

Weediness / e IS Btod,, dqresn

Other —_ ' L

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Form version 5 - designed March 2017

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Printed 31 August 2017



400 m? plot: Sheet _ of _
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,02,0.3,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0x 2.0 m, 5% =4 x6m, 26% =10x 10m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, . ‘
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'BAM Site — FieldSurveyForm | Site Sheetno:

Survey Name Plot Identifier . i "Recorders
pate |2, /6 /14 | Viacdk, 006 ol
Zone Datum : IBRA region -Prjh’oio 7 \ % 7 . Zone P
SR Dimensions
Vegetation Qlaés : ionﬁ:ﬁence::
Plant Community Type pa ﬂ A | “72.¢07 EEC: (;onﬁ:/lenci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plotinside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
B?gl(l) At:n!lautte S valies L0V A plot) l Record number of
»(» 0 m” plo ) dbh Euc* | Non Euc Hollows' | living eucalypt*
. WA (Euc*) and living
Tr'ees g 5 Iér%?gﬁosnf?sruc 0 Y on Rug Hediows native non-eucalypt
Shribs ( i cm (Non Euc) stems
; : separately
50 -79 cm
Countof  Grasses etc. = : : * includes all species
- Native - 3 I [l of Eucalyptus,
Richness ~ Forbs 9 30~ 49 cm il U Corymbia,
5% s H : Angophora,
Ferns ; I/l Lophostemon and
5 / 20-29 AL i 2 Syncarpia
Other ? Ao ¥ | | tRecord total
0-19cm number of stems by
Trees Lo. 2 , ] 7 size class with
: s 5-9cm H I nla hollows (including
Sumof " Shrubs e R dead stemsirees)
Cover st = 3
of native - Grassesete. | 5./ <5cm Uut Il il Wl n/a
vascular R : .
plantsby ~ Forbs 5 Length of logs (m) total
growth e (210 cm diameter, >50 cm i 3BCE 271
form group  Ferns Z in length) -

dfh_er 3 / - ( Counts must apply to each size class when the number of living tree stehs within the size class is < 10.
2 e : Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High T_hréétWe_ed cover Q 3 L- from the number series: 10, 20, 30..., 100, 200, 300
Hbede. R B O TR For a muilti-stemmed tree, only the Iargest living stem is included in the countlesllmale For hollows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.
BAM Attribute (1 x 1 m plots)- Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) 7é)l }42@}2}']3@ §’| (% L / | gx | Z| b | { J ks | T O| ® | 6)] (& | @
Averagg’rof the 5 subplots

Litter cover is assessed as the average percenlage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform Microrelief 2 DL~

Type Elgment Pa_ttem : E
Litholegy Todig | Soot arre Colbi e “ePun ?)Z'Qm O
Slope ZO Aspect MV\J) Site Drainage vau\’/‘l = eor gstt:rngﬁd’t?yr;eearest (-{"cjé\\
Plot Disturbance | *tode’ | cone | Observationsl eviderce:

Clearing (inc. logging) 2 C-R clea~ petiley | rfuaep (

Cultivation (inc. pasture) [, Slewy e

Soil ercsion e o

Firewoad / CWD removal | Fear logpd

Grazing (identify native/stock) E2 ©-r C il o keovneroos.

Fire damage C

Storm damage /| 4 Yol ads: koo,

Weediness 9 2.

Other —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Form version 5 - designed March 2017 . Printed 31 August 2017
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,0.2,0.3,...,1,2,3,.., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 X 2.0m, 5% =4x6m, 26%=10x 10 m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ... \ )| \ ¢
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400 m? plot: Sheeté of = Survey Name Plot Identifier Recorders
pate | |5/ L /\% MO s Ge Lk (\0
GF Top 3 native species in each growth form group: Full species name mandatory N, E or stratu V°:r°h
Code | All other native and exotic species: Full species name where practicable HTE Cover | Abund | m
- PW}('D\J(;?\ }ngmﬂ WO A bAH 9 O A ’22
i \ )
b pm oW & Gl N @ -
/ CicRian. Vihdous E o]
7 . =
/ ¢ 5)\\’1"\(‘,\ LM C O\‘ ’
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.
Cover:

0.1,0.2,0.3,..., 1, 2,3, ..., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0x 2.0 m, 5% =4 x5m, 26% =10x 10 m
Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...

Form version 5 - designed March 2017 Printed 31 August 2017



| Site Sheet no: 4

of

a0 /2/19

Datum

Northing .

Mzcnatic ¢
Mzgnoud

Confidence:
H M L

Confidence:
H M L

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction ofvfnidline.

Dimensions (Shape) of §.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

20 x50 mplot) - .. |

# Tree Stems Count

Record number of

Sum values

Euc* Non Euc Hollowst living eucalypt*
(Euc*) and living
Euc’ Noa Euc Heliows native non-eucalypt

(Non Euc) stems

separately

* includes all species

of Eucalyptus,
Corymbia,
Angophora,

-_Lophostemon and
Syncarpia

T Record total
number of stems by
size class with

hollows (including
dead stems/irees)

total

O

Counts must apply to each size class when the number of living tree sté‘msw'ithin the size class is < 10.
Estimates can be used when the number of living tree stems within a cl
from the number series: 10, 20, 30..., 100, 200, 300 i
For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as

ass is> 10. Estimates should draw

1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

o

oloele |6

Ololrlo|e

oo e
2%

40|50 3090140

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at

the locafions 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (léss than 10 cm in diameter). Within these
1 m x 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation Integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform . o
Type Element Pattern : Microrelief
-. il Surf 5 Soil ; Soil
LHholoay. '?‘Zidul}je N 50/\olﬂ Coilour S 4 D:!pth
Slope Aspect Site Drainage ‘& / Riastt::;sdt?y‘;eear%t
£ Severity | Age ! AN
Plot Disturbance 'cﬁdé? pacas) Observational evidence: -
Clearing (inc. logging) | 3 o

Cultivation (inc. pasture)

Soil erosion

23

Firewood / CWD removal

Grazing (identfy nativé/stock)

22>

Fire damage .. -

Storm damags.©_

Weediness - .

Qther

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Form version 5 - designed March 2017

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1

Cover: 0.1,0.2,03, ...,

1,2,3,..,10, 15, 20, 25, .

N: native, E: exotic, HTE: high threat exotic
..100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or

GF = circle code if ‘top 3',

a circle about 71 cm across, 0.5% cover represents an area of approx1mately 14x1.4m, and 1% =2.0x 2.0 m, 6% =4x5m,25%=10x10m -

Abundance:

.. 100, 200, ..., 1000, .
NG t\Ju’( ! oSr

-, 10, 20, 30, .

»k\_j (O g
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| BAM Site — Field Survey Form

| Site Sheet no:

Survey Name Zone ID Recorders
Date | 1.7 L\ S Vowd G
Zone Datum
\ Plot
o Plot ID | (,\L Minctons Photo #
Easting Northing Midline
IBRA region bearing
_____________ from 0 m
: Confidence:
Vegetation Class LT
s Confidence:
Plant Community Type [07[ EEC: N

Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.

BAM At:ribute Sim valuas BAM Attribute (1000 m?plot)
(400 m?® plot) DBH # Tree Stems Count # Stems with Hollows
Trees O
80 +cm
Shrubs \
Countof  Grasses etc. 9 50-79cm
Native
Richness Forbs ‘7 30-49cm
Ferns
2 20-29 cm o/
Other @
10-19cm v
Trees D
Sumof  Shrubs ©.9 5-9cm
Cover
of native  Grasses etc. 105 +5 <5cm 7 n/a
vascular
plarr;t;tgy Lo 4 6 Length of logs (m)
f g (=10 cm diameter, (‘/‘
orm group  Ferns 5 >50 cm in length)
Other O Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover 4 g 2 stem is included in the count/estimate. Trae stems must be living.
For hollows, count only the presence of a stem containing hollows. For a muiti-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) | 2> QO 0|10 91¢ | R|O(W|7M0le |l |o|la|ele |o|lviol
Average of the § subplots ');l

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 mx 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform : :
Tyoe Element Pattern Microrelief
g Soil Surface Soil Soil
SRIRPw Texture Colour Depth
Slope Aspect Site Drainage vovzt::‘::;‘zy’:a’“t
< Severity Age ; ; :
Plot Disturbance A éada Observational evidence:

Clearing (inc. logging)

Cultivation (inc. pasture)

Soil erosion

Firewood / CWD removal

Grazing (identify native/stock)

Fire damage

Storm damage

Weediness

Other

Severity: 0=no evidencse,

1=light, 2=moderats, 3=severe

Age: R=racent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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33
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35

GF Code: see Growth Form definitions in Appendix 1
Cover:

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...

Form version 5 - designed March 2017

N: native, E: exotic, HTE: high threat exotic

0.1,02,03,...,1,2,3,.., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m,and 1% =2.0x2.0m, 5% =4x5m, 26% =10x10m -

GF - circle code if ‘top 3'.

Printed 31 August 2017
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BASA

| BAM Site — Field Survey Form [ Site Sheetno: 1of ]
Survey Name Zone ID Recorders
Date | 30/ 5 /208 |722¢ Werd; (s
& vl Plot ID Plot Photo# [ O 2 AL
N RS(b 1 1216 dimensions | S0 ¥ Zo 6593
Easting Northing Midline
IBRA region Inm bearing S Magnetic °
_____________ from 0 m
: Confidence:
Vegetation Class /Y’YX g rg' i
. onfidence:
Plant Community Type J%J/é %M 4(/»4/\ EEC: NO e

Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.

B?('JV(') Atgf“l’utte S Al "BAM Attribute (1000 m? plot)
(430 m_plot) 7 DBH # Tree Stems Count # Stems with Hollows
g Trees
T’ Y " *1 80 + cm | | ~
rups
Sczy sy | &
{ 4
Countof  Grasses etc. éf 50-79 cm +H~’- 4 A
Native - -
Richness  Forbs |- ) 30 -49 cm l u /
Ferns = TR
t? / 20 =29 cm .HH_ W l l (Z 2
Other K‘;‘%‘) fQi
= 10=19 cm
R Hi LSt 2o e
(A 7 5-9cm :
o L L B et I 2 i
of native Grasses etc. 2 =
vascular a2t s Pem HH—‘H-’-L " (7, A
lants b Forbs QALE
pgrowthy , Length of logs (m)
fomgoup_Foms : omdede " |y, D Ty
Other > %) Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover I . 3 stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

0.§ S O
BAM Attribute (1 x 1 m plots) Litter cover (%) 44| Bare ground cover (%) | Cryptogam cover (%) Rock cover (%) 0cc
Subplotscore(%ineach)alblc|d|e albl ldl a[blc|d]e a|b| |d| /Sup
Average of the 5 subplots | &) 4o 25 5616012000122 3 2355100 .0:0'0 ‘R’S(fcs
‘ter cover is assessed as the average percentage ground cover of litter recorded from five 1m x 1 m plots centred at 5, 15, 25, 3'5, 45 m along the plot midline. Litter S / »
-over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams. Sloh e

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform : .
Type UP?‘V n:lﬁﬂ. Element Pattern Microraliof w‘ b
: Soil Surface . Soil Soil
Lithoiagy. Texture flae Colour Dol G/ef | Depth ?
. = s Distance to nearest
Slope lu‘ Aspect g Site Drainage bV‘f'!C«( wi’aterand e gwm ‘D‘ -
g Severi Age ¢ ¥ !

Plot Disturbance codety co%e Observational evidence:

Clearing (inc. logging)

o

Cultivation (inc. pasture)

R

Soil erosion

Firewood / CWD removal

EARRRN=S

Grazing (identify native/stock) 1§ Ca ﬂIQ

Fire damage

Storm damage

Weediness (3 f-lspana ug g,e,ﬂ.;or,‘ (A
Other = 4

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier ~ 7 " " Recorders
pate [ 30/ 612008 (77229 Rsol 1216 25
GF Top 3 native species in each growth form group: Full species name mandatory | N, E or
Code | Al other native and exotic species: Full species name where practicable HTE Cover | Abund | stratum | voucher
T |1 C wac v | 39 (i T
T2 E pil N | to [ I
3 R e =11
4 Eetrwbya o e o i
CAL p%m iug i A 5 3 S
5|8 P7|Q.~1m “w OLlovun [ ¢ | 2
ool ¢ lolls; d,w pQ/-/MAL N 3 s
S |8 Acu.a Iou$£o//k N 4 S
/9 [y lered Clugnra iTE | 05| (
Tt |10 Allocag MNocI(osn N s
L |11 Goibswoplosisms Cyurpsom N |1 |3
S |12 David vlicifolia 9 o 3
G |13 Twpocta, cflicdrica N 25" | w05
G | M Micrelace, stipsidag Y 3 20 (
# 15 Eni‘d‘lblﬁ. Si;;c‘}fv N 5 35
L. |16 Cgssyloe 6 u e//a V]loel =
€ [V Diwvell Veaery lea o'l o2l 2
L |18 Glycive cla//«J i Nil g2 2
E |19 ratia DU!‘D Jrasces ¥ D.5| 40
|20 Prend igun €sculoddm N | to | 4o </
2 21 Cunaridmyn] wmi’ om,[ Juv) UTE o4 | |e T Sead),
Lo |22 wa(wea PMA(OAWA N 02| 2
L |23 Deastmodjynit Varians N 0-2| 2
b |54 po«-&nnﬂé SHaminea, 2. 4] 0-2| |
S |2 Shedb Phofo 636 6594 = “gr M N | o0t | |
1= i Dosiod idun bracly podam VN | ozl
R |27 Lomcw/ﬂt bM\[O/ML N 08| 5
. |28 Cissus hypodflaveca N ps| A
L |2 Bllod: on. "¢ crdory N | o3| 2 (
L |30 Hordoubarg in viofecea, | | UV Lo.2l 2
L1 = Sqedlluq Phots 6595 Sorkioo kil N oI | |
S |2 gee//ma i - 659¢ " u(“ S Y o /
R |33 LO‘MWJNL ‘Cf’u‘[oIWla( H 0-1 2
.// 34 As@%ﬂu&' ae‘”\}b'ﬁ.‘ws HE 66| 3
35
36
37
38
39
40
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,0.2,0.3,...,1,2 3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5% =4x5m, 26% =10x 10 m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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| BAM Site — Field Survey Form | Site Sheet no: 1 of
Survey Name Zone ID Recorders
Date | 50/ & 12012 | (122 (NS
Zone Datum 78 6sq”
Plot A
e PlotID | 2S o Z. 12/¢ | dimensions 2o XS0 Bhote £ 659K
Easting Northing Midline
IBRA region Inm bearing Magnetic °
_____________ from 0 m ESE
Confid ;
Vegetation Class Hon IMenci
‘ 5 Confidence:
Plant Community Type PcT 1276 it y{ EEC: | L @f 4 'Menci
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.
3?&" ﬁgr’i)?gtt)e Stini valiics BAM Attribute (1000 m?plot) go x 20
DBH # Tree Stems Count # Stems with Hollows

Trees
> e D
Shrubs q
Countof  Grasses etc. 10 50~-79 cm H_H_ @

Native

Richness :orbs 2 30-49 cm 'Hﬂw'!- g i @
0?: % 20-29em | G - ((7) Z dvouk splidc o -Sctn
T &3 1019 cm ﬂ'HH“ I @
omx gl BLIGART | Ml treen (ot G0

f nati G toine | it :
b B T e el OB

plants by ~ Forbs 4.5 Lariath of (oo )
growth ength ot logs (m 7. s— & é
Fern , (210 cm diameter, Tally space Z Z
form group s Oils S50 e inensth) VR AN ;
Other % .// Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For 2 multi-stdmmed tree, only the largest living
High Threat Weed cover Q- \c- stem is included in the count/estimate. Tree stems must be living.
For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%

)
Subplot score (% in each) a|b‘c|d‘e a|b|c|d|e a b|c|d e a‘blcldle
Average of the 5 subplots ?0 35 30 (Io 3;0 O 25020 |3 (3O l 2_50 O D0 S

‘ter cover is assessed as the average percentage ground cover of litter recorded from five 1 mx 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform o Landform . . e
Type Element M'd S\/D'Pa Pattern L ey ZOO«) Som (32 “éﬁ > ( [N
: Soil Surface Soil Soil B
Lithology Texture Coarae Sady Coour L;‘ﬂl«f 41«_/ Depth 7.
“ e : g Distance to nearest
Slope 30 J? Aspect N Site Drainage oV Q{_/ { Watar'and ypa
s Severity Age . : .

Plot Disturbance codo code Observational evidence:

Clearing (inc. logging) 'Y [e)

Cultivation (inc. pasture) O

Soil erosion | (8

Firewood /CWD removal | O

Grazing (identify native/stock) O

Fire damage [ o Very ol [re Seops on Yreo Ffrunbe € Kyrit Hee cavidiés.
Storm damage O ! ) T

Weediness [ R Caileiia

Other S -

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier ~~Recorders —
Date | 30/ 5 12009 | (722Q Rsoz. 12(6 RS
3, | macmn ettt o upes st [ WE 0 | o | s | o | v
T 11 E pil N [ o F
T 12 £ e N |20 |38 | T
ol b A‘//o ‘Fo,\/'oc«_ N 12 30 St
S |4 Pogopnis Ihneans N ¢ | & |S
S |5 Daviesia 0((6:‘((3(:‘@ Y, 5 g S
6 LemYoue Counam TE 06 | 2 | S
N Euc Pam:col N 3 3 T
(/1 8 5-4‘01@{;4/ 9¢I-0)LA N 6 | wok e
F 19 Disvels caevylen ver Pod. o8 s e
}'< 10 /om@»lm/ /91«4 F N 4 /18 G
" Gloch:dren P“-ﬁ?hfw/ /JM\ N Z G4 | st
G |12 Thonedsa avetalic N s 20 | G
S 13 ACQC.Q C/Ovzof /\/ 3 3 S
G 14 inoP%)(A CN// wgll.('v K 4 o | G (
F |15 Ponay vinmllellatsa N / 4 &
L |16 c/xe,lwsmlas,dm ¢) 1208 Vi N ( 20
S 1 Bossiaea akcordelay N A i S
118 Brevwia obhua:lolin K| 2 Z |8
L |19 q/yclﬁro_, </ f’s Jho N l 3 v
ﬂ 20 Lo Ll foseic csp ,Fi/iﬁ . M I 2 | G
R 21 LOmeam Mu” C’on”/\ V Z é G
G |22 Nrictidn tequq & ( B i
G | Ealoleci wncr < N | oez| 2| a
E |« C(Iel/%‘ﬂ\rg Sioh e v 64 [ .8 | &
L |2 Billeed i v Scan A0,4 N | 0z 4|V
S 26&»*7%1/%%/:“10”\57 Photo €599 P, fugeg?/ | N | 0-0e P | & — Vay
Z |2 /,eumpodev\ wmwmuug N Ol ( |S
L |28 dibhedia! Seandoq N | os| 51V
\V/ |2 Laprdospacwin l;dm/Q N ( 6 | G (
~ |0 Pestia "pvrpumscon N 03|26 | &
L |3t Hilhod{e dodafa Ml ool | V
N heacia Schinoides d M &7 | :| St
L. |3 Zissos by poglaven N 04 | Vv
D |34 OD/ISMDhUQU deuulvs n 02| % G
S |% Ozothacm nus Adios ] (J.Jg N 821 2 | S
36
37
38
39
40
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,0.2,0.3,...,1,2 3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0x 2.0 m, 5% = 4x 5m, 25% = 10x 10 m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .



BAM Site — Field Survey Form | Site Sheet no: ~
oIS Survey Name Plot Identifier _Recorders
Date Zo/ 9‘/ L@l (722% Rs03 1216 LS
zZ ' :
He Rekh IBRA region Photo # 6600 Zone ID

Easting Northing - . Orientation of midline
oS, B T Dimenslons | 2o x o from the 0 m point. | WS W/
Vegetation Class T_ionﬁ::nci:
Plant Community Type PcT w Spol(/ 0‘[ GUM 'y gg EEC: A1, %ﬂ;enci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attri
Bm Atgrllrute RN Attribute (20 x 50 m plot) | #Tree ems Count e
(400 m plot) dbh Euc* Non Euc Pemo ¢ Hollows' | living eucalypt* =
~ = iy
Trees (Euc*) and living
k- large trees for 80+ o native non-eucalypt dd
Euc*&NonEuc ¢m I Non E t
Shrubs 7 | (Non Euc) stems g
& separately 5-
=79 cm
Countof  Grasses etc. 13 l * includes all species "'1°.__.{‘ c‘ouu{,(
Native = 2 of Eucalyptus, =
Richness  Forbs S 30-49cm H,H ﬂ‘” " Corymbia, S Here
| [ Angophora, [x 2o -Soc
; Lophostenion and
Ferns / 20-29 cm bl o™
1h My Al iy
Other “¢ ; e t Kotey
10218 6 Record total l>r 7>
T W*}tﬂ\ \”.H. number of stems by (o
Trees L (t 2 ' w 11\,“" size class with 7|N-—ué
§206m fla hollows (including el
Sum of Shrubs Hff\ H‘H- uﬂ dead stemslirees
Cover _ (%.4 m [ ) Holls
of native  Grasses etc. > Q <5¢cm n/a
vascular : = : *b“’“lf# It Hﬁﬂl{./[
plants gy Forbs 7.1§ Length of logs (m) l to
growt ? (210 cm diameter, >50 cm Z_ i oz p
form group  Ferns 0% in length) - el 3' { ) Z-/Z /é/(‘f; | 3/ 7/ Z. 2-3
Other b2, C,’- Counts must apply to each size class when the number of living tree stems within the size class is < 10.
— Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Threat Weed cover o from the number series: 10, 20, 30..., 100, 200, 300
: ; G For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hellows
count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is mulii-stemmed. The hollow-bearing stem may be a dead stem.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)
Subplot score (% ineach) | = | o | ¢ o | - B 2 | v | | ] NRE
Average of the 5 subplots éo s 75 o |2 O O § 6 IRagVis e 19l .0 026 .0
Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1'mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
ontribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description
Physiography + site features that may help in determining PCT and Management Zone (optional) - JO
Morphological Landform . Landform ; e ”‘2—
Type Element M'J S/OPQ. Pattern ooy i 30‘:“" - K,l‘h |
o Soil Surface Soil 7 Soil S
Lithology Texture Me/,'./m g‘“A Colour Mld 5fey Depth s l‘" ‘”1‘
o A e / 4 Distance to nearest
Slope , 55 1 f\spect N MW Slte~Dramage ove/ W walerard e 7
Plot Disturb Severlty ags Observational evidence:
Ot Isturpancs code code ®
Clearing (inc. logging) (@)
Cultivation (inc. pasture) (@)
Soil erosion O
Firewood / CWD removal (@)
Grazing (identify native/stock) O
Fire damage [ o | very old burnt Fronle koL
Storm damage (@) S
Weediness (@)
Other CoEET —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Form version 5 - designed March 2017

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Printed 31

August 2017



400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders

Date [ 30 /6 2018 | |7 22% 0503 (214 .03
Goso | Aots e ens vt oot it oo o s 7| ST | cover | e | | H
T C mac Ay | 20|25 |
T |2 & P V1415 |+
T |7 E acmondiday 1 A L e e K
T o Ny Yot vlosa N g |2¢] T
S |5 Pegomia lmesis Vi s lé|s
S deuviesie 0 lic) folin LY A 8|S
G| En folesia clr.‘dn N [5 | 260 |G
& 8 Yhomeda walrcv s V] -1 loo | G
FE 1S ;v ells. Caeyulee. ver, Prod. N 5 |3 |a
Lomond o, / ong Lolia NV 3 & |S
\/ Lep:dosporwd [abarale R R TR Y Rl
G |2 Microldoa G)L{Po. N & |%eo |G
- Leu(or)oaé% Jum.mntm/& N 3 2 |8
- Pornax ({Jmu/q/la' N [ 30 |4
L Billia,dora Scandona N [ 3.y
= Pratia Pumwucm N ( 25 14
L Ge P tsu/vh <H mosum N 04| 6 |V
[ Lomeidin mylhs N [og | (o|g
; e Eh‘lolaﬁnh, Uiavg, J ( 20.|'q
G[odm‘/i&n 100(2:(\:1 r\mj{\' Jav:Sealla NESlio [ e
s va # I
*/m&ohwcn I‘Q!‘/a,c)("S L e e 9 I B Y
2 23 Loma/n ra, ﬁl’ ﬁO/M:S N 0:/:" 2 3G
F & Laqonifoca stigifata ? N [ooS| | | &
D [25 OP/ICVVIJM(/SJ_QMU/US N o6l |Q
= Choilantls, sie N 103|'& |G
L Cissue Ltypoq/m/(i\ N |IS| Z|Y
=ME orchid Joa} V7 Plaly 6662 Nloy]l2 ¢
L Pandorea Pandocgouna. N los || |v (
G Eteqrodic bown;; v |o2llo | &
G mjelaohhe sp N loglio g
S Acacia lowg: s e Mol @l ). 1.8
G Ar:d‘lig‘ Vagawa N 02| 4 | &
A Acrolride NlTes |- [ |8
S anospsm}m PWMS uXJ( ¥ PIg~ Vi 02| ( |S
Z Ledmlﬂo ) 7(¢§‘ v o2 | | s
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,0.2,0.3,...,1,2,3, ..., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x2.0m, 5% =4x5m, 25% = 10x 10 m

Abundance: 1,23, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...

Form version 5 - designed March 2017 Printed 31 August 2017
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| BAM Site — Field Survey Form

| Site Sheet no: 1 of | |

Survey Name Zone ID Recorders
Date | 30/ 5 /2018 1722R RS
Zone Datum 03
Plot
Sl Alits (LS 04 (220 | dimensions |206X50 Ehelos 6604
Easting Northing Midline
IBRA region Inm bearing Sv Magnetic °
_____________ from0m
: Confidence:
Vegetation Class Hon 'Me [
Confidence:
Plant Community Type PcT J]_’{o 171y EEC: Hon |Me :
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.
BAM Attribute BAM Attribute (1000 m? plot
(400 m? plot) Sum values ( o ) (\..(gm !-Vb? — Uallws
- DBH #Tree Stems Count (Get]  #StEMSWittrHellows
Trees o
80 +cm
Shrubs - ‘
Countof  Grasses etc. = 50~-79 cm
Native é/ H+L "
Richness  Forbs 30 -49 cm N m
z HH /
Ferns 9H Y3020
- cm
T e L ( Nttt st
10 =19 cm
Trees ’Xq i #H‘ ’ Tt Mﬁ"ﬂﬁﬂ
Sumof  Shrubs 5-9cm 1
il g Ot v, g
ofnative  Grassesetc. | 2. = }
vascular o Wwﬂknﬁﬁ 1
plants by ~ Forbs \ %
growth !.e1rggthdof Io?s (m) Tally spac
&, 210 cm diameter, e
form group  Ferns / >50 cm in length) Z/ q'/ ZI 9
Other 155 Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover (), stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots)

Litter cover (%) Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%

Subplot score (% in each)

a|b|'2cl|d|e aIbIooQ.|d|e

a b|l¢2_ld e

a[bb|d)|e

Average of the 5 subplots |20 |5 25 0 20

QIO L OO

r SBR[

0.0 3010

itter cover is assessed as the average percentage grodoge&lr of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter

cover includes leaves, seeds, twigs, branchlets and branches (

ss than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

7 SO0, 'Pmk““/ Dec’ae,-

water and type 20w — "VQ?(WOW‘KQ ’Q:) M

Morphological Landform Landform : y
Type Element Flow( Hq(‘ & | pattern Microrelief 20 cun
+ Soil Surface e Soil Soil
il Texture ‘:1 We Colour Da "( Gres | Deptn
Slope lo Aspect N Vw Site Drainage ov‘,(’ ( Distance to nearest
9 Severi Age . : .
Plot Disturbance codety cosz!e Observational evidence:

Clearing (inc. logging)

Soil erosion

(®)
Cultivation (inc. pasture) ’ 0 *
O

Firewood / CWD removal

Grazing (identify native/stock)

2 | caffle

Fire damage

Storm damage

Weediness

N N S

Other

N2 | Lantenc

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name ,,—-\_ﬂ)t Identifier _ ~~Recorders —
Date | 23_15_ 1 22€ | RS6y \230 = | (7223 s
e e el M e e e
T |1 E tolosshe N i I O S e

T |2 E P( | d(éf‘s S 4 N 2 [ +
T 13 E salig w«,/v/e/vwe,7 N |- | A
| E Tteveticarvig N 6|6 |t
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7 A Carex [bugy frededda N 4 |3 | &
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”;?/ L [29 Cocor/ Hha pobocy 040 N / 5 |V
</ |- % |3 G~)mn001ﬂchys mceps N 2 [l e
d ] GII\ICW C{%/es){.un N / 8 V
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T | e Beg D Wooly Poar7 ory tellofloklon M | O4 | 2 st
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37
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GF Code: see Growth Form definitions in Appendix 1

N: native, E: exotic, HTE: high threat exotic

GF - circle code if ‘top 3'.

Cover: 0.1,0.2,0.3,.... 1,2 3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5% =4x5m,25% =10x 10 m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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| BAM Site — Field Survey Form | Site Sheet no: 1 of | |
Survey Name Zone ID Recorders
pate | 3|/ S_ /28| (7228 | 25
Zone Datum 0%
Plot
izl Plotin (LS Og /Z’é dimensions Rooto £ 6606
Easting Northing Midline
IBRA region Inm bearing Magnetic ©
_____________ from0m gW
Vegetation Class T_Ionﬁ;emi:
Plant Community Type mz 9{)&#@( G [ g’é/( EEC: A, (%;’ﬁ:ﬁenct:

Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.

EE4A(IJ\{I) lr\rgr};llw:tt)e Sum valiies BAM Attribute (1000 m?plot)  , \ san ?:-w)
DBH # Tree Stems Count (‘) =" # Stems with Hollows <]
Trees é _Q/
80 +cm
Shrubs 5.
1X70ckA
Countof  Grasses efc. 8079 cm HI (% &6-Scte ] 1‘%/‘1

Native
Richness Forbs

3 (2
b 3

e ’g ’30 -49 cm At | @
5 20-29 cm NI—HH\WMI @
G @
|

10O | ettt Dt T )

Other

Trees

- Al evg=——>>|

Sumof  Shrubs 5-9cm ) 9‘
Cover 1-7. 7 {H.,“H'H‘ﬁ# “K'
of native ~ Grasses etc. T AN
- <
vascular Gem L b i
() 2 118 L ~ — L e
plantsby  Forbs ) st
hn i Length of logs (m)
gigwh (210 cm diamet: ally spac '%
210 cm diameter, ‘ e
fom group Ferns O >50 cm in length) Z/ 3‘ 3/ L/'/ ;’ é Z
Other S d” Counts apply when the number of tree stems v;ithin ;1 size class is $ 10. Estimates can be used
- when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover () stem is included in the count/estimate. Tree stems must be living.
For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) | b I%ud l a | b |@| d ] e | a | b llé(-I d | e L |® rdJ e
Average of the 5 subplots % gb @jf Yp O OIEONDL O I e e R ) 9

‘tter cover is assessed as the average percentage ground cover of litter recorded from five 1 mx 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midiine. Litter
-over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform . .
Type Element v f'l’ll‘ [} 01:1 Pattern Mo 2o can
i Soil Surface > Soil : Soil 2
Lithology Testurs med Sandy | Colour (-lﬁu 4167/ iy Depth L 65u
7 -
Slope 270 Aspect VE Site Drainage | ¢ 0\{-/ / Szt;f;sﬁy’;?re“ i

¢ Severi Age . o =
Plot Disturbance codety co%e Observational evidence:

Clearing (inc. logging) 0 Lot of swmal 1egtont Yoo — o Fow widely Scallsl Ge Yrbars
Cultivation (inc. pasture) s . - 4
Soil erosion
Firewood / CWD removal
Gr: azing (identify native/stock)
Fire damage
Storm damage
Weediness
Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

d

Q \Iw'/ Winor ~ assoc.a¥ed w .gslwélé( ‘haé

| Olop PO




-This document has not been endorsed or approved by Office of Environment and Heritage or Muddy Boots Environmental Training-

400 m? plot: Sheet _ of _ Survey Name Plot Identifier ~ 7~ 7~ Recorders
Date | __/__/__ [l7[22R LSoS 1216 12S
GF Top 3 native species in each growth form group: Full species name mandatory | N, E or
Code | All other native and exotic species: Full species name where practicable HTE Cover | Abund | stratum | voucher
o 3 C mac N 26 liso| T
|2 Epi/ N & 3. .7
Rt E sidero p(‘[ola N 2 ( 1
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T [= Alls touslose A J G o | T
Lo |8 Thoweds avchedy N Zo |6o | G
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Sk Daviesia’ ylicifole N | & [0 ] ¢
L: 9 Z:m )Lo/aé.m. gl'l,(_, 7 N Z (0 G
G |10 C; }LI: 0{9 Co\[us PG/CI Hs/m #‘)'/J.‘fff L e Y 3 2o S
S. '|.H Prrcooute [t :cemq_ N Z S S
1 12 D[@Q[/C» Ca@/u,e{,, N Z. (O aQ
B Glycive oadef b N _|od Z |y
F 14 T’r&oha— f’!/fPJ/QCM N o-( ( G
L Poras i hillode N o2 | & [ 4
/|10 Lepr doamrwm [fanle N |ovy [ | &
[ 17 Aobnfllw,/,a /Oouq,(o,l(/t N 2. 2 G
L |18 éezlor\o!’/aﬁiuéj Y uatkan N ( [ v
L hs Porte 1,6 e Cl(/a://v;.‘-r‘éa N P z Vo
G | © Mic polecar. <lipshre N 3 5 1 4q
> |21 Porsocusii linpems N ( ( <
2z |2 Leusoppg 0n [amceoladus aAllas| 1 | €
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S |2 eJ ougal /| N o051 <
ol Cl@md/& ek Aa v | ozl ) |V
Q‘ 27 Lo/,,,aﬁ/,a, _P, /,@(olml( N D I G
L |28 Degutodivn \orieno LY gsg| 8 | X/
S |2 Masy fonoe silestris =ity | N o2z [ | [S
2 I 30‘73*53.1 o Very loathory locfod thig Someastsoqe V| 0 | [ S
31
32
33
34
35
36
37
38
39
40
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF ~ circle code if ‘top 3'.

Cover: 0.1,0.2,0.3,...,1,2, 3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5% =4 x 5m, 25% = 10 x 10m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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| BAM Site — Field Survey Form

| Site Sheet no: 1 of

Survey Name Zone ID Recorders
Date |/ T 225 (48
Zone Datum
Plot
o PlotID | RS04 (.30 | dimensions | 20x 50 | Photo#
Easting Northing Midline
IBRA region Inm hearing UNE Magnetic °
_____________ from 0 m
Vegetation Class (:mﬁ::nci:
- d 3
Plant Community Type V250 Suwuep Mal 171y EEC: ¥ C:"ﬁMe"ci

Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha baéJ plot.

Bﬁg’(‘) Af;“?"te Sumi valies BAM Attribute (1000 m plot)
( m_pich DBH # Tree Stems Count # Stems with Hollows
Trees U4 ! /
80 +cm
Shrubs 4 0 [
Countof  Grasses etc. - 50-79 cm @
Native / ,’HL Q
Richness  Forbs (/' 3040 cin | o
Ferns | Ao as v ] lv‘ r;aw l @
-29cm
Other q 1R - fE A1 O it it L it i BT O
10-19 cm 3 @
Trees 2],4 wmﬂ«’ ﬁﬂﬂumw W'LU A
5-9cm @
Sy B ollsod i i PR e g o D)
ofnative  Grassesetc. | ( [ 7/ ‘
vascular - : <5cm W 1.(“ n/a O
p;ztztﬁy ik G Length of logs (m)
i 210 cm diameter, Tally space
form group  Ferns &S vif (>50m et él 6P ’ Z/ 2 @
Other (4 ' / Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.
For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the countestimate. Stems may be dead and may be shrubs.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) Ib'gﬂ|d| albt@é‘)‘ldl e alblfldle a|b|©|d|e
Average of the 5 subplots | §O 4o B0 95 20 { PO OrGi2e it 0. 05000

itter cover is assessed as the average percentagkslﬂqa cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
branc

cover includes leaves, seeds, twigs, branchlets and

es (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform : :

Tvpg : Element Flm.(p’.,;;k Pattern Mﬂ/a.‘\—- Microrelief 30cwn ""05"/7506"")
i Soil Surface < Soil 3 Soil B

Lithology Texture Eiwe Mot | Colour DML Cle/ Depth ?‘ boep

Slope l'/v Aspect N E

. = Distance to nearest )
Sie Disdiiege ) \,Q“,M water and type .

Severity Age

Observational evidence:
code

Plot Disturbance

code
Clearing (inc. logging) [0

Cultivation (inc. pasture)

Soil erosion

Firewood / CWD removal

Fire damage

Storm damage

Weediness

O
o
(2]
Grazing (identify native/stock) O
(@]
@)
[

"4 chjmlb CSuwsall L anltung

Other —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier =~~~ "~ Recorders ~
Date | 2/ / &5 1201 1722 806 (230 RS
e | A e g anatmaet P spacion name whore practicatie - | Mo, | Cover | A | statum | vucher
&) E robuste N 20/. | 30 | +
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oS |8 Me| wnpdosa V) £3| & | 8
N T |8 Glehidio.. _f?en,( V] 0-5| | cf
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<° :‘/ e} B Goisilax o lyel plyla N 4 | 4 Y
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G ole Entolasic Vi ' N | 20 |20 ]| G
S 9 Ledo Pu[ﬂgq/ ﬁo/‘/m (J\ub V) OcS | <
12| 10 op/;sm% US oy K lo | 500 | G
. V|1 Ca/rev lbqu’;raaéldla N & 20 G
S 12 Biesuia OL/om, # K/w) N 0-< / <
el Dithoaden tey /)0—««4 ) - » | G
|14 Diarella Caet Ulea L ( 6 G
e |15 C e tonopless gy o) mosvan M o4 | o |V
Al /l//o /bN(oscv (Joﬂ N o-4L 1. &L
|17 Movinda lQ&m,no.JM N | a2 4
gle 18 Sfe{)éamoxv, \]aPom.dé\, N O-¢ 32 \%
2 W Pa»gonc,a S‘)‘mvn: n QoL N 0.5 4 Y4
o e Y C%‘Q{/ﬁ. tC/a\ltC@ N o1 2 g
T |2 Nsle/a% love, L;/é, N -85 Z | S
- G |2 EJ'),woﬂcyrom(/dMem/'ogug N | oz 4 | <
VA EE Galinid cleafig; o losl 3 | a
<= 15 Pless A fvan "—Ccv/«‘mjdw- N o-5| <
-E |2 Pratia T7ur NV 2% \/ ( wo | &4
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF — circle code if ‘top 3'.

Cover: 0.1,0.2,0.3,..., 1,2, 3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5% =4x5m, 25% =10x 10 m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .
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| BAM Site — Field Survey Form

| Site Sheet no: 1 of |

Survey Name Zone ID Recorders
Date | Y( / 5_ /(3 | (7229 s
Zone Datum
Plot g0
i e Plot ID QSO7 (230 | dimensions | Z0 A§© Photo# A4GIO
Easting Northing Midline
IBRA region Inm bearing Magnetic °
_____________ from 0 m N V\/
< Confidence:
Vegetation Class e
Confidence:
Plant C i EEC:
t Community Type 1238 Swamp |7 15/ H oM L
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha bagd plot.
B(ﬁ(')‘f('] ﬁgf;‘l’:tf)e Simvalics BAM Attribute (1000 m? plot)
DBH # Tree Stems Count # Stems with Hollows
Trees S
I
80 +cm m‘ Ix 1q
Shrubs 0‘ (l
Countof  Grasses etc. |12 60~79 cm
Native (f
Richness  Forbs 3040 £ m ﬂ'ﬂ\ 1l - @
Ferns / s ST
Other 2 Al el 4G ot A v (00 (S9)
10=19 cm AT
Trees 29 . bt T O VA AL TR T ) ([
Sumof  Shrubs Tk §-9cm ST P (7
ik &/ i, L i T YR O 32
ofnative  Grassesetc. | [/ | kR | §E3 S
vascuer - <sem |t (1 L&
plantsby  Forbs IS
growth 2 Length of logs (m)
form group  Ferns O T (:5100 ccr;‘“lg'f;’:;:;)r ' 7 i pace
Other LS , Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

207 Brauch Holly,

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover

%) Rock cover (%)

Subplot score (% in each)

a

a | b I{é’lfd I e

a

[o[Sf o]

b |66 d

e

a!bl@'dle

Average of the 5 subplots

20 loi2cki2 IS

P AR S N

sl ]

Leity!

(o B i B o M)

itter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
~over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

-—

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

1l\_flgghologlcal Lé?:n(ifec::;n El ood Ha;“ lLDEa"t]tcelfrc:xrm Microrelief 3Cceun - How M«/c)’

Lithology g s Rie T VoDarkiGras | Dot boep

Slope {,0 Aspect Hard Yo ¥e/[ 82 | site Drainage | @ VQP/M 3Iastt:rn ac:c;?yr;arw Wa {-wwsa 0u S
Plot Disturbance Si\(/)zr;ty é:gdi Observational evidence:

Clearing (inc. logging) (v}

Cultivation (inc. pasture) (7

Soil erosion O

Firewood / CWD removal O

Grazing (identify native/stock) [®)

Fire damage O

Storm damage © g,.a// ;

Weediness | 14 | x lomfern Pl approk 006 from Mo ks to E .

Other ~ A ;
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400 m? plot: Sheet_[_ of L Survey Name Plot Identifier ~ 7" "Recorders ©
pate | 31/ S /208 | | 722 NSo7 |230 RS
e | R o ot vanaes Ful racion mome whoro practicabie - | Mg | Cover | Abwnd | suatum | voucher
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Q|12 Culolasie SKpicta N 5 ot | G
G |13 Entolasia Moy enfor N | 2o [%0%] G
L ST M: crolaeva Ut pridro N 3 /0 G
ol |18 Glycire ele doclipa N oy | o \Y%
M phe | 18 B Dichondca uw N 05 | SO | &G
?“sfi;‘o,,;\v*ef’"l: 17 c;ouocmﬂc/s 5. | | wo?| G
6 s/ |18 Lepidosparua /d’{qm[o N Z £ %
S| 19 Molalogcn docorn N 5 2 1
S E ""Qfe#'\‘comn;,( N 4 2 +
Dhok? - 21 CQM{O//R ﬂé‘l&h | N { 200 G
Lo 22 shoundib, S wiProstrate creop, G FS'm/Obq%am»]\ N l 2 |V
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2 5&1” QPMH& Lgb%d[’d’\_/L \L,\, pu..\ug N [ 5 q
-E 28 Pranidivan €sc % 02 3 G
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,02,03,..,1,2, 3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4 x 5m, 25% =10x 10 m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...



BAM Site — Field Survey Form | Site Sheet no: ]
x Survey Name Plot Identifier Recorders
Date 7/ 6/ 2018 |71228 RS0% J216 RS
wik nee IBRA region Photo # 0613 éé(lf' Zone ID
ETE e Dimensions | 20 x5 | Tenabnoimee | Ssw -
Vegetation Class (;mﬁ:nci:
Plant Community Type {% gPO\'H%( CUM ’3"‘?8/ EEC: / (%t;nﬁ;iﬂenci

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

Z
/laz
' falle,

B 4A(l)v(|) At:rill,utte T BAM Attribute (20 x 50 m plot) |  #Tree Stems Count R
(400 m? plot) dbh Euc* Non Euc Hollows® living eucalypt*
M Euc*) and livi
il e Ly large trees for 80 + CD E’\al:ii/i ign.'ef?ﬁfypl
Euc* & Non E
ez Slatbs [ 2 Hegnswe. em l (Non Euc) stems
PR Y separately
G IH 50-79 cm | @
Cb:)unt of  Grassesetc. 74 * includes all species
- Native % of Eucalyptus,
Richness Forbs |- 3 30 -49 cm T{# {Ul @ A?orym’t:ia,
AL ngophora,
Ferns Lophostemon and
e 22 @y O Syce
Other V L K 5 7 T 7
A X QR 10 518 éih @ @ TRecord total
& number of stems by
Trees 27 C: HTHE W ‘m"mm size class with
: & £ 57) hollows (including
%um of Shrubs | g . f; 559 pm mwnﬂ [ @#H‘WM‘LW (2-9 fva dead stems/irees)
over - ; : T
ofnative  Grasses etc. 2) <5cm O { n/a
vascular %( . l L Uﬁﬁ#ﬂ# , @
p:;gt:tﬁy Forbs 153 Length of logs (m) \otal
(210 cm diameter, >50 cm ; i B P O
form group  Ferns [ 65 in length) . 4’ 7' //LF/ l‘gl t/ |[07 7'/ Lf/ 3/3/ Z qu 4
Other ) > .+ Counts must apply to each size class when the n§mber & wing tree stems within tHEe_c/lass is <10.
) " Estimates can be used when the number of living A

Hi.gh Threat Weed cover

from the number series: 10, 20, 30...,
For a multi-stemmed tree, only the largest living stem is include

ingyclass is > 10. Estimates should draw
%Jo % gé 5

{6 count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be a dead stem.

Vee
¥ 9 /'LV
Breotgg

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

BAM Attribute (1 x 1 m plots)
Subplot score (% in each)

L[ o]

Lo o]

Somq@

Average of the 5 subplots

5o

70

5 65

75| 3

Ditias

[

Cals o |

2

ooooo“

e Qw,,.fﬁc"

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midline. Litier cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these

1 mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
ntribute to assessment scores, they hold potential value for future vegetation integrity assessment atiributes and benchmarks, and for enhancing PCT description

N,
“':& &%‘. [ 1
4,
4

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform % Landform : ot
Type Element M'll S/OPe Pattern Microraliel 2—0“‘4
i Soil Surface Soil X Soil
Lithology Tatiora Med 5@"“/ Colour (lql'f b{awu Depth < 30cu~
74 v i
Slope loo Aspect E Site Drainage o) V°ll aj Szt;arn:sc}c;yr;eearest ?.
ety Severit A 3 : i
Plot Disturbkance i‘;zréy co%i Observational evidence:
Clearing (inc. logging) ®1| O | Oue V.lge tree felled S fo 66 [
L]
Cultivation (inc. pasture) O )
Soil ercsion | @) Ndu/af v + V&lu‘(/h '\(mcL CLgnng(/."y f\l‘wﬁ
Firewood / CWD removal 0
Grazing (identify native/stock) O
Fire damage [9)
Storm damage 9 [9)
Weediness O
Other -— -

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Form version 5 - designed March 2017

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Printed 31 August 2017
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,0.2,0.3,...,1,2,3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4m, and 1% = 2.0x 2.0 m, 5% =4 x5m, 26% = 10x 10 m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
23 10.20,30 100,200, .., 1000, 20 xo
Q“%‘) ) @ ﬂg

Form version 5 - designed March 2017 \/ -47 [ ;,/ = @ - 0

464 2u n-0

Prmted 31 August 2017
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| BAM Site — Field Survey Form

| Site Sheet no: 1 of

Survey Name Zone ID Recorders
e | /ooy | 7223 R4
Zone Datum 623
Plot
- Plot ID fZgoq G472 | dimensions |ZD XG0 | Photo# | 220 f o2l
Easting Northing Midline
IBRA region In m bearing Nw Magnetic °
_____________ from0m
3 Confidence:

Vegetation Class B

Plant Community Type

BT GG 1572

EEC:

nfidence:
M L

Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.

Bft')vtl) Atgritl)ute St valtios BAM Attribute (1000 m? plot)
(400 m? plot) DBH # Tree Stems Count # Stems with Hollows
—r, M Trees 1O
80 +cm 7)‘!! @ i
S -2 Shrubs 7
/G o
Countof  Grasses etc. 72 S-Toem . M (7) e
Native F
Richness Forbs VA 30 =49 cm M —
Y1
Fens F 7 T i @
= -29¢cm =
P other 7 ‘ THHE 1 Lt lp
10=19cm —
Trees G2 fHfH MWW‘IIHMI/H@)
Sum of 2 5-9cm
sunof - Shrubs 2 gy 00 i
of native  Grasses etc. 9. 5 <5cm + n/a
vascular = (2
lants b Forbs 5
pgrowthy 625 Length of logs (m)
form group ~ Ferns U felo Ci dero e 4,61 8.5,9 " e 7,27)
Other q ° Z- Counts apply when the number of tree stems within a size class is < 10. Estimates ca%g used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplotscore(%ineach)a|b|c|d|e a|b|c|d|e albl Idl al|b |d|
Average of the 5 subplots | {}) @ 70 80 oAV LB A8 A I et e tise ] 3 |sO 2s 15 (0
*ter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter

.over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in dzameter'i )\scessors may also record the cover of rock, bare ground and cryptogams.

i& reek

gt n
ST TIC
Physiography + site features thal.amyq;élp in determmmg PET and Management Zone (optional)

%\_/I;prephologlcal Ela:r:?:tn W g/o Pe l';a;?t:frc:]rm Mitj'rorelief 1-S

Lithology ?:itﬁruerface SC«.AI\/ ?:gilot:lr M:J A'OWP‘l ls)gl;lnth S‘VIM,N

Slope 25° Aspect e 4 Site Drainage | © UQ/{ QJ, 8::::1 :ﬁﬁyr;zarea éo msS
Plot Disturbance Si\;%r;ty 33; Observational evidence:

Clearing (inc. logging) o

Cultivation (inc. pasture) (9] " "

Soil erosion (¥ —lafvra [

Firewood /CWD removal | ()

Grazing (identify native/stock) (0]

Fire damage 0 7

Storm damage } 0) u.‘;{op,!

Weediness 0

Other —_ o

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot: Sheet  of )_ Survey Name Plot Identifier - ~ Recorders ~
pate | 7 1 6 1208 | 17228 RS04 Q4. (2.5
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF ~ circle code if ‘top 3'.
Cover: 0.1,0.2,0.3,..., 1,23, ..., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or

a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0 m, 5% =4x5m, 25% =10x 10 m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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| BAM Site — Field Survey Form

| Site Sheet no: 1 of

Survey Name Zone ID Recorders
Date | 7_/ G_ 12018 17228 RS
Zone Datum V,
Plot -
i Plot ID ﬂSJD ‘?97« dimensions ZO)(SO Photo # 42? Cﬁ&)
Easting Northing y Midli_ne G
IBRA region Inm bearing w QW Magnetic
_____________ from 0 m
Vegetation Class GO s
H M L
1 Confidence:
Plant Community Type Par Q‘{L 157 EEC: AL

Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot.

B(i\g'(') ﬁgr;?:ttf _Sum values BAM Attribute (1000 m? plot)
DBH # Tree Stems Count # Stems with Hollows
Trees TM l '
z 80 + cm \
Shrubs‘»S ¢ Q @
VDI
Countof  Grassss atc. 3 50~79 cm ”ﬂ m @ ! @
Native T
Richness  Forbs 3 30-49cm  [HFHR T Il @
Ferns E {
2 4 20-200m [ TCTHTHCO B (3
O RO TR TR
10-19 cm @
Trees [{'O B
Sumof  Shrubs II+5 5-9cm i”"mw MWH @
Cover
of native  Grasses etc. 6 < B L O T THFI | @ o
vascular
lants b Forbs oS
g 4 0- Length of logs (m)
growth ~ (210 cm diamet g 22 q Tally space
form group  Ferns o5 S50 drameiry
5% >50 cm in length) e =
Other % 5 g 4 Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover 0 stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

g '
€ W

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot

score (% in each) | a | b

[cfa]e

IE

[ofa]e

JEIE

[afe

afp]cfafe

Average of the 5 subplots

60 4o 5o 65 4$]

0 000D 7]

[1vE

Moo o0&

‘tter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
.over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Aséessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

_l\lflgshological lérl:l:nc:f:nr;n : S’o ’ngt‘t‘ifr?‘rm Microrelief 20 ¢ un

Lithology ?gli:gface SMJ\/ gtc));lourl Med K“w g:-l;fh >20cu .?.:.

Slope '1/' 00 Aspect SE ; Site Drainage OVV“!"D& 8:::: :ﬁﬁyl;)?reﬂ gok« -—Mree k
Plot Disturbance Si‘é%’;ty (Q%ee Observational evidence:

Clearing (inc. logging) 0= %

Cultivation (inc. pasture) O ;

Soil erosion 9) Nodv !

Firewood / CWD removal (0]

Grazing (identify native/stock) O - o~

Fire damage (6) has =

Storm damage O Nady.ed

Weediness O

Other o —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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| BAM Site — Field Survey Form | Site Sheet no: 1 of |
Survey Name Zone ID Recorders
Date | 7/ C_I22/8| (7229 .S
Zone Datum
e Pk D ’ZS” A :ilr?ltensions ZOXSU= | -Hhsas
Easting Northing Midline
IBRA region Inm bearing Magnetic °
_____________ from 0 m
Vv tati cl Confidence:
egetation Class et
Confidence:
H -— .
Plant Community Type Pé] m | (72 EEC: R
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot. TBSo,,/), )0
€ x
BAM Attribute BAM Attribute (1000 m?plot
(400 m? plot) Sum values ( plot) : Ga/;"‘;
DBH # Tree Stems Count # Stems with Hollows
T, m Trees
/ g‘ 8 80 +cm ﬂH- @
$C20  shrubst ki b
Count of Grgsses é'{cH é 50-79 cm IH'L l (6) l
Native
Richness  Forbs i 30 - 49 cm T('H “H' ( @
P
Ferns (
E L'L 20-29 cm mem{ﬂ*‘vlﬂ ZQ
Other 8
TreesT;‘(S L("7, 10-19cm WWWWWWWN(@’L
AR ()
Sumof  Shrubs 1O 5-9cm WNWW &9
Cover e
of native = Grasses etc. 7:5/ < B it THL -1 @ n/a
vascular
lants b Forbs 7
pgé:r;Mhy 5’ / Leggth dc>f logt;s (m) 5
210 cm diameter, ally space S
form group  Ferns [ é (> tlocn inllength) 2/ S/, 3 : > ; A y sp @
Other 27' 7 Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largestliving
High Threat Weed cover )7\ stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%) Some
Subplot score (% in each) a|b| ld| a|b|c‘d| |bl Idl albl id| /Sé‘./r
o
Average of the 5 subplots | 79 7%~ 7¢ Ko D 20 00 ] o ( O 0500 0OF % /u':
Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter Ou 9")(4
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams. <

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform 3 Landform i . —
Type Element M "( §/°Pe/ Pattern pcone 25 cwn
i Soil Surface Soil % il Soil
Liholagy Texture sfh‘é/ /oezm Coléur M d iz{owm Depth 20cuwt
) % ; ; Distance to nearest :
Slope 10 Aspect E Site Drainage 009/‘[&4( water and type 4/200 Wi "E -~ C'??./C
¢ Severi Age . p X
Plot Disturbance codety cogde Observational evidence:
Clearing (inc. logging) (@)
Cultivation (inc. pasture) o
Soil erosion 9
Firewood / CWD removal [}
Grazing (identify native/stock) O o~
Fire damage (9]
Storm damage O
Weediness Zz R, LowtGune tovesrn VNV 1015,
Other -— —

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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400 m? plot Sheet 1 of l Survey Name Plot Identifier Recorders
pate | 71 & 1Zo1® | 17229 Csil 942 RE
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3.

Cover: 0.1,0.2,0.3,...,1,2, 3, ..., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0x 2.0 m, 5% =4 x 5m, 25% = 10 X 10m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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| BAM Site — Field Survey Form

| Site Sheet no: 1 of

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only

the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

Survey Name Zone ID Recorders
1270620187278, . :
Date | 13/06/208 17525 oz R .
Zone Datum éé ,—éé 2
] ' Plot 40O 4
o PlotiD | P¢12. 1220 dimensions |20 >G5 | Photo#
Easting Northing Midline
IBRA region Inm bearing Sw Magnetic °
_____________ from 0 m E
Confidence:
Vv 2
egetation Class e
i N g Confidence:
Plant Community Type oy j)@t/z | 71Y EEC: i
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot. Ff é,‘\,l ([ s
. e & HEALs
BmAtgﬂ?utte St Valics BAM Attribute (1000 m?ploty~ [
= ( m plob — DBH # Tree Stems Count # Stems with Hollows
| M Trees 5
80 +cm
SGZ ‘/ Shrubs | O O
VaPll 3 W Y |
Count of G‘rlgs\é(eqé)ég. g e 50-79 cm O O
Native -
Richness Forbs F q 30 - 49 cm L/- v 20550, O
Ferns : ;
E | b1 facme gy T,
Other py i " 18S ™ G e til
PLIAXG 3 1% 5
10=19 cm 2 Iy
Trees ‘-7 (99 A
Sumof  Shrub 93 5-9cm e/ O /\K\/V
um o rubs L = ©
Cover % e fL %
of native  Grasses etc. 3.5 52 cw DXBW -5 52X 25 ¢ ~
vascular 5 <5cm Vo8 I 3 0 n/a 5 40
lants b Forbs
pgrowthy /4 4 Length of logs (m) .
(210 cm diameter, U Tally space = 4{_
form group  Ferns O- { 580 o In leath) )
Other é X { Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover (ﬂ stem is included in the count/estimate. Tree stems must be living.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) | Cryptogam cover (%) Rock cover (%)
Subplotscore(%ineach)a|b|c|d|e a|b|c|d|e a|b|cld ea‘b‘c|d|e
Average ofthe subplots |jz, 20 IS & 25|65 8 6 2 8|1 3 2 | 3|0 0 o0 0 O

itter cover is assessed as the average percentage‘&ﬁur’d cover of litter recorded from five 1 mx 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
~over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform ' Landform : . — . S
Type Element Fil 00{ ﬂa_' W | Pattern ik b $5cum
: Soil Surface s . Soil : - Soil S
Lihology Texture five a/['an" Colour DC’&- Cu'Q‘/ Depth Waﬁ' 2 50cm
e g : Distance to nearest | .
Slope £/ Aspect z NE?Q Site Drainage ()\/V/G«/O( waler sndtyie oD,
) Severit Age : : :
Plot Disturbance o dey cogde Observational evidence:
Clearing (inc. logging) (@,
Cultivation (inc. pasture) O
Soil erosion (@)
Firewood / CWD removal O
Grazing (identify native/stock) 0
Fire damage O
Storm damage O
Weediness | R ~ Juv Laylauy P-’esGL/ g
Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Ex Huw\mw/\y

aw(efrol;/ge “E,
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier R - o101 =
Date | 12/ & 1238 i?%oo:;\/l/nzzs RS2 1220 S
GF Top 3 native species in each growth form group: Full species name mandatory | N, E or
Code | All other native and exotic species: Full species name where practicable HTE Cover | Abund | stratum | voucher
S|t Mel [iu N| io 1700
S 12 el buouvexa Nl 25 | 3s0
o k|8 Me| l/rw/ost'» N 2 3
S |4 Pruum ouq F I\/ | [
=i PM\QOLIS . g }/t(m/r L0 n V T\) 3 2
_r' 6 C'IOCL' D( S p‘l/d?s nepndi/ ('W A *‘Wc/qu /\} A | 30
W |7 ®lanlie caman  wivtige  WIES Z. |~6
'\/' 8 "PURA el cey \Y ) E)
D-|9 Opligin @yg ZewrJys Nl s | 300
\/ |10 aﬂo, Al fouq’ brac b ated Nl is | %oo

" @ P(asﬁalt/w\ Ailaddom E ol | |
G |12 Ty oﬂ—rz\)‘fﬂc el bulein Nl oF 5
6’" 13 Eun 710/45 VUL Ll/tareﬂ nat a N (S 300
e Peehia purpy s o V] &3 | 200
F |15 D:clzowl;mlb’d)@m N 5 1600
) ] c'okto( LEd VS L}‘QU(IOM{M N [ %0
b Cemlé((a d’s',td(\‘ o N1 42| 20
F-|18 Qxe {, < SO N | 3
E |19 D,Q/;O/{/a (/(Ow//‘aﬂ Ver 17,,\)/ N 2 g
T=| E. pobuctn N2 & s

L= | o Pesasndidun Nep g N| o (
A2 Juueds vedalys N g

L |28 Piods oz, pas /Mvvm Nl 38 |25
T ;| 24 Trocbourﬁk avy s Joy N ’ ‘
S|25 (2\] DU ¢ 3&).9 2 Paf\}.(()‘»us N l l
G| Endolasia_ wmagy ; N[ ¢ |#(59
T .2 Tiee Aau.az,‘? slighil, Pldy Cu: é’c ik Nl 2 ]
S | 28 wjkff‘o%Jw b N‘s L7F Phols 4643 Nl o] )
S| Qd*xs deu> moluecanus N 0:3 |
T »|30 = resiubera N a3 |

WS 31 Acacia 'y (orata Nl 2 P
S |3%2 Bevuin phlong; [ Nl 03 | |
G| 33 tab:mo{\oaé‘wJOUa‘lvi vl oz 3
|34 _ H»,//ocof //tL M St bch“Pm s N 0] 6
F- | 3 Gl Decussate Scu//?tfq Phsto Gh% N | o) l
S - | 36 GBS i Sl /JUJ)\ sbrub PLolo\ b64S-6 N b A
S 13 Pio Citripoaltys) ¥ . ¢, SPInesceny Nl 02 |
F -|38 QQ,/amum Ow Can/nn N 01 1O
E |+, A/;M(UM meﬂm?ovn’)‘.c/w Nl o 2

40
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF ~ circle code if ‘top 3.

Cover: 0.1,0.2,0.3,..., 1,2, 3, ..., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 1.4m, and 1% = 2.0 x 2.0 m, 5% = 4 x 5m, 25% =10x 10 m

Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, .

Gl -42. R-t—l P-o0 A-0
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H=0



-This document has not been endorsed or approved by Office of Environment and Heritage or Muddy Boots Environmental Training-

| BAM Site — Field Survey Form

| Site Sheet no: 1 of

Survey Name Zone ID Recorders
Date | (3 / & /2018|1773 19Hos3Y frs
Zone Datum ;
_ : Plot 0047
e PlotID | RS )2 @iy | dimenstons | Zoa GO | Photo# %
Easting Northing Midline
IBRA region Inm bearing JNE Magnetic °
_____________ from 0 m NN
Confidence:
Vegetation Class Hon lMen L
Confidence:
Plant Community Type m‘w \ 3‘71 EEC: HE’S'M :
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04 ha base plot. h\/
BAM Attribute BAM Attribute (1000 m? plot
(400 m? plot) Sum values ¢ (1000 ;m ) -
DBH # Tree Stems Cou # Stems with Hollows
TMm Trees g : va
/ il
80 + cm 3 O
ANE 2_\/ Shrubs o o)
Count of Gljalsge% gt(r:,. 5 50-79cm m fHI @ 0
Native - -
Richness Forbs [ 3 30 -49 cm N‘HH\W fi @ 0
Ferns ; RTR R, i "
E 3 Z / 20-29 cm MWWTHWWW) @ C)
Other 1 i/ v @ q 7 - - -
: U [roswem [T O L o
Sum of S:zst)s chrz 5-9cm m It ﬂu ‘IW'MW( m“ﬂm‘ “ {I] @ O
s Vs Mw%wmmm Titt |
of native ~ Grasses etc. I57 % 8 &m R T T T (gé Hie
vascular
plants by ~ Forbs 3 Longth of loga )
Y growth : e e 229 6“ 7 2. Tally space
orm.group Sms L{' >50 cm in length) sl L)
Other /0 "L/' Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For 2 multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplotscore(%ineach)a|b|c|d|e a|blc'd|e a|b|c‘d|e a|b|c|d|e
Average of the Bsubplots |8 45 75 8o 60]|O0 | o 0 ©Oli 3 5 O I|lp 0 0 © 0o

itter cover is assessed as the average percentage ground cover of litter recorded from five 1 mx 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
<over includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

B W(t‘i(//a ¢Q

_Il\{lgzhologlcal E’Tl:rcri]f;::n Love, S/c pe tzft‘t‘éfr‘:m Microrelief 30cinm

Lithology _Srgitﬁz.lerface F] ue Sa, Jf/ wgzilour M, ({ qvey g:;l,th 7 '30 Cin.,

S |30, vt | Norll, | stoosose [ouelad | Sommiers™ (10, o
Plot Disturbance SZ‘(’:;:y &%‘Z Observational evidence:

Clearing (inc. logging) | N | Soe slompe, 1oy ronfh Yo 25 cuma DLH

Cultivation (inc. pasture) (&, Rt v

Soil erosion O

Firewood / CWD removal O

Grazing (identify native/stock) | 'R Cafllo

Fire damage O

Storm damage O

Weediness O

Other s

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

-1~
V=2 H=0=0
G-1I-2

)

C.=0
2—-(’)
N -0

L. T 7<6% X =00
lL-0-6 Q-[~2

I-) £ | ’2, A \_A%ﬁ_@:gcent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)



-This document has not been endorsed or approved by Office of Environment and Heritage or Muddy Boots Environmental Training-

400 m? plot: Sheet _' of {_ Survey Name Plot Identifier ~ " ~"Recorders
Date | |3/ G 120(8 26 |13 quz <
GF Top 3 native species in each growth form group: Full species name mandatory | N, E or
Code | All other native and exotic species: Full species name where practicable HTE Cover | Abund | stratum | voucher
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF = circle code if ‘top 3".

Cover: 0.1,0.2,03,.., 1,23, .. 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5% =4x5m, 26% =10x 10 m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...



BAM Site — Field SurveyForm | Site Sheet no: |
Survey Name | Plot Identifier. _________Recorders
Date IS/é/zolg /7228 1841003, LS4 8326 RS
i rE IBRA region ‘P_'hoi.o# 16653 6255 Zone ID
bimensions | 25 x50 | Femeien e | NE e
Vegetation Qlaés ' (;onﬁ:/lenci:
Plant Community Type PcT 8}4 |72, EEC: c;onﬁ::nci:

Record easting and northing from the plot marker. If zpplicable, orient picket so that perforated rib points along direction of midline.
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot # Tree Stems Count
Bm At:n?utte Sum values ; = '3 ) I Record number of
( m _P ot) dbh Euc | Non Euc Hollowst living eucalypt*
: - - (Euc*) and living
Trges /)> larga Irees for 80+ ‘ Hun' ion uc Hidiows native non-eucalypt
Bl & Nan BAe: . cid = (Non Euc) stems
Shrubs {
5 ) S0 = 70 an, “[ _ separately
Countof  Grasses etc. % : Pl ] * includes all species
- Native % il of Eucalyptus,
Richness Forbs - "L 30 -49 cm Hf | | Goymb,
- : = 3 ) Angophora,
Ferns i ’ s Lophostemon and
! £ 2029 cm « 77| syncarpia
Other % 1 ; l t Record total
f ,%% \ 10 =19 cm | number of stems by
Tees ) - - - ; size class with
- ey - — 5000 - THE T - ot 1) i hollows (including
Sumof  *Shrubs 7<-)\ D) JELETY Y . dead stems/irees)
Cover — — - o [ :
of native ~ Grasses etc. ﬁ, C) <5cm ol 8 &9 55/ %18 n/a
vascular s : : L
plantsby ~ Forbs D% Length of logs (m) Q= total
growth : (210 cm diameter, >50 cm SEGE 7. 24
form group  Ferns é ) in length) -
dth_er ; ; | — Counts must apply to each size class when the number of living tree stehs within the size class is < 10.
2 — Estimates can be used when the number of living tree stems within a class is > 10. Estimates should draw
High Thréat Weed cover. (. \ from the number series: 10, 20, 30..., 100, 200, 300 .
) M B R e For a multi-stemmed tree, only the largest living stem is included in the count/estimate. For hollows

count only the presence of a stem containing hollows, not the count of hollows in that stem. Only count as
1 stem per tree where tree is multi-stemmed. The hollow-bearing stem may be & dead stem.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)

c ] @

s [e[elo] Lo Lo [efelol v -

'Su;b'plot,s'cvdre (% in éaéh) a | b I

Averag@roftheS'subplbts' 725 @ 5 (5 Zb Sl o X o i i o) j ) , =00 O

Litter cover is assessed as the average percentagg qrtind cover of litter recorded from five 1 m x 1 m plots located on alternate sides and 5 m from the plot midline at
the locations 5, 15, 25, 35, and 45 m along the midMe. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Within these
1 mx 1 m plots assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional - the data do not currently
contribute to assessment scores, they hold potential value for future vegetation integrity assessment attributes and benchmarks, and for enhancing PCT description

Physiography + site features that may help in determining PCT and Management Zone (optional) ) Hump,
o

e [ Ml gl | b st 4
S e bl | > S0 ]
Slope & [./J Aspect 7 Site Drainage OVQ,}QL,[ ‘ll)viasttearnﬁdtc:yr;eearest (‘2965 — WRJC,(‘, <o
Plot Disturbance Si\gi;:y :;%i Observational evidence:
Clearing (inc. logging) 3 128 % ot Traucotd Clocres .
Cultivation (inc. pasture) 7= 24 Cattle
Soil ercsion O
) Firewood / CWD removal 9]
\ Grazing (identify native/stock) ., Ca %H e
Fire damage O
Storm damage O )
Weediness 2 (L //"Mlﬂw“ 77?“\“?’[. A&lk«s& > ‘P-’*fr = ZZ// JJM?/Q
Other — — / ; P
Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-1Cyrs), O=old (>10yrs)
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Cover: 0.1,0.2,03, ..., 1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0. 5% cover represents an area of approximately 1.4 x 1.4 m, and 1% = 2.0 x 2.0 m, 5%=4x5m,25%=10x10m
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Attachment 4. Management Plan

Instructions for completing the
Biodiversity Stewardship Site Management Plan template

This Biodiversity Stewardship Site Management Plan template is to be filled in by the assessor, reviewed by
the Owner and included in the Biodiversity Stewardship Site Assessment Report submitted to the BCT as
part of an application to establish a Biodiversity Stewardship Site. The standard words and format provided
in this template must be used for the management actions.

The BCT will review the management plan and make any necessary amendments in consultation with the
Owner. The management plan will be incorporated into the Biodiversity Stewardship Agreement.

There are seven sections to this template:

e Section 1: Management Actions

e Section 2: Fire for Conservation Management Plan

e Section 3: Native Vegetation Management Plan

e Section 4: Threatened Species Habitat Management Plan

e Section 5: Integrated Feral Pest Management Plan

e Section 6: Integrated Weed Management Plan

e Section 7: Monitoring Plan

Orange boxes like this one provide instructions and examples and will be deleted by the BCT before
the Biodiversity Stewardship Agreement is processed.

Yellow highlighted fields need to be customised by the Owner. Usually the Owner needs to provide
the information required; sometimes the Owner will need to delete or retain provided options. It is
important to ensure that, especially where fields are customised, that the management actions are
certain, clear and specific so that it is clear what the requirements of the actions are.

The format and wording of standard and additional management actions must not be changed. Enter
site specific information into the yellow highlighted fields as required.

Management actions are divided into ‘required management actions’ and ‘active restoration
management actions’ in accordance with Subsections 13.3.2 and 13.3.3 of the BAM. Required
management actions are those management actions that must be implemented on the biodiversity
stewardship site to achieve the predicted management gain. Active restoration management actions
are those management actions in addition to the required management actions that may be used to
create biodiversity credits at a biodiversity stewardship site in addition to the biodiversity credits
created for the required management actions.

Both required management actions and active restoration management actions, when included in this
management plan for a biodiversity stewardship site, must be undertaken in accordance with the
management plan.

Page 1 of 62
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Definitions

In this Management Plan, unless a contrary intention appears, a capitalised word or words has the meaning
given in the corresponding row in the table below.

Other terms are defined in the Dictionary.

Word/s Meaning

Biodiversity The document described in Error! Reference source not found.

Stewardship

Site

Assessment

Report

Biodiversity The map showing Management Zones, management features (e.g. firetrails) and

Stewardship the location of Management Actions in the Biodiversity Stewardship Site

Site

Management

Actions Map

Ecological Burning of Native Vegetation undertaken to help stimulate Native Plant

Burn regeneration, control weeds and enhance Biodiversity

Ecological The map included in the Fire for Conservation Management Plan identifying the

Burn Map areas of the Biodiversity Stewardship Site to be burnt, based on broad habitat
zones, during each Ecological Burn

Ecological An area within the Biodiversity Stewardship Site comprised of one or more

Burn Unit Management Zones over which the same regime of ecological burning is applied

Ecosystem The meaning given in the Biodiversity Assessment Method

Credit

Note: This definition may change from time to time, with changes in the Biodiversity Assessment
Method, but on the Agreement Date the meaning was:

“a measurement of the value of threatened ecological communities, threatened species habitat for
species that can be reliably predicted to occur within a PCT, and PCTs generally. Ecosystem credits
measure the loss in biodiversity values at a development site and the gain in biodiversity values at a
biodiversity stewardship site”

Feral Pest Pest animal species not native to Australia including fox, cat, pig, goat, horse,
avian pests and other miscellaneous species

Fertiliser The meaning given in the Biosecurity Act 2015 (NSW)

Note: This definition may change from time to time with changes in Law, but on the Agreement Date
this meaning was:

“(a) a substance that consists of or contains nitrogen, phosphorus or potassium (or any
combination of nitrogen, phosphorus or potassium) and is manufactured, represented, sold or used
as a means for directly or indirectly supplying nutriment for the purpose of enhancing the
development, productivity, quality or reproductive capacity of vegetation, other than a substance
excluded from this definition by the regulations, or

(b) any other substance prescribed by the regulations to be a fertiliser”

Fire for The plan titled “Fire for Conservation Management Plan” included in Section 2 of
Conservation this Management Plan

Management

Plan

High Threat The meaning given to it in the Biodiversity Assessment Method

Exotic Plant - , , , , N

Cover Note: The definition may change from time to time, with changes in the Biodiversity Assessment

Method, but on the Agreement Date this meaning was “plant cover composed of vascular plants not
native to Australia that if not controlled will invade and outcompete native plant species”
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Word/s

Meaning

High Threat
Exotic Species

A vascular plant not native to Australia that if not controlled will invade and
outcompete Native Plant species. Also referred to in this Attachment as High
Threat Weed Species

Hollow- Threatened Species for which tree hollows (sometimes of a particular size or with
dependent particular characteristics) are a key component of their habitat and are critical for
Threatened the persistence of that species in the landscape

Species

Integrated The plan titled “Integrated Feral Pest Management Plan” included in Section 5 of
Feral Pest this Management Plan

Management

Plan

Integrated The plan titled “Integrated Weed Management Plan” included in Section 6 of this

Weed Management Plan

Management

Plan

Large Woody Large, fallen dead tree branches and trunks

Debris

Living Ground
Cover

All living vegetation below 1m in height including native and non-native ground
cover species

Local Land The statutory corporation established under the Local Land Services Act 2013

Services (NSW).

Monitoring The plan titled “Monitoring Plan” included in Section 7 of this Management Plan

Plan

Native The plan titled “Native Vegetation Management Plan” included in Section 3 of this

Vegetation Management Plan

Management

Plan

Other Weed A plant not native to Australia and not otherwise identified as a High Threat Weed

Species Species

PCT Plant Community Type

Pesticide The meaning given in Section 5 of the Pesticides Act 1999 (NSW)

Note: This definition may change from time to time with changes in Law, but on the Agreement Date
this meaning was:

“(a) an agricultural chemical product (within the meaning of the Agvet Code), or

(b) a veterinary chemical product (within the meaning of the Agvet Code) that:

(i) is represented as being suitable for, or is manufactured, supplied or used for, the external control
of ectoparasites of animals, and

(i) is concentrated and requires dilution or mixing in water before use, and

(iii) is not prescribed under the Stock Medicines Act 1989 as a low-risk veterinary chemical product.
...a pesticide continues to be regarded as a pesticide even when it is mixed with some other
substance (whether or not the other substance is a pesticide). However, a pesticide does not
include a prescribed mixture or a mixture of a prescribed class or description”

Photo Point A location within the Biodiversity Stewardship Site and identified in Part 9.2 of
Section 1 of this Management Plan at which a series of photographs is taken in all
directions (360°) for the purpose of monitoring change in vegetation condition
over time

Rubbish Any anthropogenic waste material other than that identified in this Management

Plan as being used to achieve a specific biodiversity management purpose
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Word/s

Meaning

Sediment Trap

A temporary or permanent structure used to collect, trap and store sediment to
prevent entry of sediment to a waterway

Species
Credits

The meaning given in the Biodiversity Assessment Method.

Note: This definition may change from time to time with changes in the Biodiversity Assessment
Method, but on the Agreement Date the meaning was “the class of biodiversity credits created or
required for the impact on threatened species that cannot be reliably predicted to use an area of
land based on habitat surrogates. Species that require species credits are listed in the Threatened
Biodiversity Data Collection”

Species
Polygon

An identification of the area or count and location of the suitable habitat for a
Species Credit species on the Biodiversity Stewardship Site, prepared as part of
the Biodiversity Stewardship Site Assessment Report

Stock

The meaning given in the Local Land Services Act 2013 (NSW), and including
any animal declared to be stock under the Local Land Services Regulation 2014
(NSW)

Note: This definition may change from time to time with changes in Law, but on the Agreement Date
the meaning was:

“cattle, horses, sheep, goats, camels, alpacas, llamas, pigs, deer, ostriches, emus or, in relation to
any specified provision or provisions of this Act, any other kind of animal declared by the regulations
to be stock for the purposes of that provision or those provisions”

Targeted
Supplementary
Planting

Planting of locally indigenous native plants in one or more areas of the
Biodiversity Stewardship Site to:

a) increase Native Plant species richness and foliage cover of a vegetation
zone above the level determined for management gain, and/or

b) restore or enhance the native plant species composition and structure of
recognisable PCTs, and/or

c) improve habitat suitability for specific Threatened Species

Threatened
Biodiversity
Data Collection

The meaning given to it in the Biodiversity Assessment Method

Note: This definition may change from time to time with changes in the Biodiversity Assessment
Method but on the Agreement Date the meaning was “part of the BioNet database, published by
DPIE (previously the Office of Environment and Heritage) and accessible from the BioNet website at
www.bionet.nsw.gov.au”

Threatened The plan titled “Threatened Species Habitat Management Plan” included in

Species Section 4 of this Management Plan

Habitat

Management

Plan

Threatened The map of Threatened Species locations and Species Polygons within the

Species Biodiversity Stewardship Site

Habitat map

Vegetation The meaning given to ‘plot’ in the Biodiversity Assessment Method and described

Integrity in Section 5.3.4 of the Biodiversity Assessment Method

Survey Plot N . o . o
Note: This definition may change from time to time with changes in the Biodiversity Assessment
Method, but on the Agreement Date the meaning was “an area within a vegetation zone in which
site attributes are assessed”

Vegetation The meaning given in the Biodiversity Assessment Method

Zone

Note: This definition may change from time to time with changes in the Biodiversity Assessment
Method, but on the Agreement Date the meaning was “a relatively homogenous area of native
vegetation on a development site, land to be biodiversity certified or a biodiversity stewardship site
that is the same PCT and broad condition state”
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Section 1: Management Actions

Management Actions

Biodiversity Stewardship Site Management Actions Map
Figure 1 — Weed Density Map
Figure 2 — Boundary Management Map

Figure 3 — Threatened Species Management Areas

(a) Vegetation Zones
(b) Management Zones
(c) Management features (e.g. artificial structures on waterways, erosion, rubbish, fencing, gates,
firetrails, access tracks, infrastructure and built assets to be retained).
(d) Location of Management Actions in the Biodiversity Stewardship Site.

The Biodiversity Stewardship Site Management Actions Map is to be produced so that the following features
can be clearly identified:

Stewardship Site.

Part 1 Fire management Timing

1.1 The Owner must implement and comply with the Fire for Conservation | Ongoing from
(Required Management Plan. Agreement Date.
management

action)

Part 2 Grazing management Timing

21 (a) The Owner must not graze Stock on the Biodiversity

Page 5 of 62

Error! Reference source not found.




Disclaimer: While all reasonable care has been taken (o ensure the information shown on this
Imap 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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Disclaimer: While all reasonable care has been taken (o ensure the information shown on this
Imap 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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Imap 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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Management Actions

(Required If no grazing is to be allowed, replace the above part with: Ongoing from
management Agreement Date.
action) “The Owner must not graze Stock on the Biodiversity
Stewardship Site.”
Then delete the words in part 2.2 (but keep the numbering) and
replace with: “This part is not applicable.”
2.2 (a) This part is not applicable.
(Required
management . ; .
action) (b) This part is not applicable.
(c) This part is not applicable.
(d) This part is not applicable.
Delete (b) and/or (c) if not relevant.
Soil disturbance may be required (and is permitted) to encourage
regeneration of native vegetation in conjunction with management of
grazing for conservation.
2.3 If, at any time, the Owner observes Stock in any area of the Ongoing from
(Required Biodiversity Stewardship Site, other than an area where grazing is Agreement Date
management permitted, the Owner must take necessary measures to remove the
action) Stock from the area immediately.
Part 3 Native Vegetation management Timing
3.1 Native Vegetation on the Biodiversity Stewardship Site must not be cut = Ongoing from
(Required down, felled, thinned, logged, killed, destroyed, poisoned, ringbarked, Agreement Date
management uprooted, burnt or otherwise removed, except:
action) (a) in accordance with Part 3.6.4 of this section;
(b) it is specifically permitted or required as part of a Management
Action; or
(c) it is essential to a carry out an action permitted under clause 6
of this Deed.
3.2 Where Part 3.1 of this section permits Native Vegetation on the Ongoing from
(Required Biodiversity Stewardship Site to be burnt, it may only occur in Agreement Date
management accordance with the Fire for Conservation Management Plan.
action)
3.3 Native Vegetation must be managed on the Biodiversity Stewardship Ongoing from
(Required Site to improve Threatened Species habitat if required as part of a First Payment
management Management Action for Threatened Species on the Biodiversity Date.
action) Stewardship Site under this Deed.
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Management Actions

3.4 (a) Except as permitted by Part 3.4(b), and to as far an extent Ongoing from
(Required practicable, the Owner must prevent nutrients from Fertilisers | Agreement Date
management and other sources (other than those that would occur as a
action) result of natural ecosystem function) from entering the
Biodiversity Stewardship Site, including waterways within the
Biodiversity Stewardship Site.
(b) Fertilisers and Pesticides must not be applied on the
Biodiversity Stewardship Site, except where permitted or
required as part of a Management Action specified in the
Native Vegetation Management Plan. Use of Fertilisers for
establishing Native Vegetation through planting or seeding,
use of herbicides for controlling weeds or use of Pesticides
for controlling feral pests may be undertaken in accordance
with best practice management when required to undertake
Management Actions specified in the Native Vegetation
Management Plan.
3.5 Native Vegetation and habitat management and augmentation must be = Ongoing from
(Active implemented as set out in Part 3.6 (including sub-parts 3.6.1 to 3.6.5) First Payment
restoration and in Part 3.7 in accordance with Management Actions specified in Date.
action) the Native Vegetation Management Plan.
If no native vegetation and habitat management and augmentation
active restoration activities are proposed, replace the above part with:
“This Part 3.5 is not applicable.” and delete Part 3.6 (including sub-
parts 3.6.1 to 3.6.5) and Part 3.7.
3.6 This Part 3.6 is not applicable. Ongoing from
(Active m— First Payment
ve If no Targeted Supplementary Planting is proposed, replace the above  pgte.
restoration part with: “This Part 3.6 is not applicable.” and delete Parts 3.6.1 to
action)
3.6.5.
3.6.1 Ongoing from
(Active First Payment
restoration Date
action)
3.6.2 Ongoing from
(Active Different years or heights for specific types of plants can be listed in E'rft Payment
restoration the Native Vegetation Management Plan. ate
action)
3.6.3 Ongoing from
(Active First Payment
restoration Date.
action)
3.6.4 Ongoing from
(Active Agreement Date
restoration
action)
3.6.5 Ongoing from
(Active Agreement Date
restoration
action)
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Management Actions

3.7 Hydrology management must be implemented in accordance with the Ongoing from
(Active Native Vegetation Management Plan to aid the restoration of Native First Payment
restoration Vegetation in instances where the hydrology of the Biodiversity Date.
action) Stewardship Site has been disrupted or altered.

If no changes to hydrology are proposed as an active restoration

action, replace the above part with: “This Part is not applicable.”
Part 4 Threatened Species habitat management and enhancement Timing
4.1 The Owner must protect breeding habitat features and sites for all Ongoing from

; Threatened Species for which Species Credits or Ecosystem Credits Agreement Date

(Required
management have been created.
action) Known breeding sites of Threatened Species on the Biodiversity

Stewardship Site are shown on the Threatened Species Habitat map.
4.2 The Owner must undertake all Management Actions described in the Ongoing from
(Required Threatened Species Habitat Management Plan. Eirft Payment
ma_nagement The Threatened Species Management Plan is to include all practical and ate
action) relevant management actions identified in the Threatened Biodiversity

Data Collection for a Threatened Species for which Species Credits or

Ecosystem Credits have been created.

TBDC actions;

Glossy Black-Cockatoo — Application of ecological fire management

Large-eared Pied Bat — none listed in TBDC

Southern Myotis - Application of ecological fire management

Green-thighed Frog — none listed in TBDC

Melaleuca biconvexa - none listed in TBDC

Syzygium paniculatum — none listed in TBDC

Rhodamnia rubescens - none listed in TBDC
4.3 Habitat enhancement must be implemented as set out in Part 4.3.1 to Ongoing from
Acti 4.3.4 in this Part and in accordance with Management Actions specified = First Payment
(Active . in the Threatened Species Habitat Management Plan. Date
restoration
action) If no habitat enhancement active restoration activities are proposed,

replace the above part with: “This Part is not applicable.” and delete

Parts 4.3.1 — 4.3.4.
4.3.1 The Owner must include artificial nest boxes on the Biodiversity Ongoing from

Stewardship Site to provide roosting and breeding habitat for Hollow-
dependent Threatened Species in accordance with the Threatened
Species Habitat Management Plan.

First Payment
Date
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Management Actions

(Active
restoration
action)

While not specifically required for Hollow-dependant Threatened
Species, as an impact minimisation measure as a result of clearing on
the adjacent development site, it is proposed to install a number of the
artificial nest boxes within the Stewardship Site. The cost of installation
will be borne by the proponent, rather than from funds within the TFD,
however on-going maintenance and monitoring will be funded within the
TFD.

A total of 104 nest boxes are to be installed. While some of these nest
boxes will be installed within riparian areas within development area,
the majority will be installed within the Stewardship Site.

432

(Active
restoration
action)

The Owner must relocate fallen logs from appropriate sources onto the

Biodiversity Stewardship Site to improve habitat for Threatened Species

in accordance with the Threatened Species Habitat Management Plan.

In this Part 4.3.2, ‘appropriate sources’ means fallen logs that would not

provide any habitat value if they remained in their current place.

The amount (lineal metres) of fallen logs relocated to the site must be
greater than any amount used for firewood or fencing in accordance
with Part 8.1 such that there is a net increase in the amount of fallen
logs within the Biodiversity Stewardship Site.

The Owner must document in writing any timber brought from outside
the Biodiversity Stewardship Site and keep such records in accordance

with the record keeping and monitoring requirements set out in Part 1 of

Attachment 3 of this Deed and the Monitoring Plan. The Owner must
record the approximate amount of timber brought from outside the
Biodiversity Stewardship Site (in lineal metres), the location where the
timber was placed on the site and the date on which it was placed
(month, year).

Any timber brought onto the Biodiversity Stewardship Site is then
subject to the requirements of Part 8.1.

If relocation of fallen logs is not proposed as an active restoration
management action to improve habitat suitable for specific threatened
species, replace the above Part with:

“This Part is not applicable.”

Ongoing from
First Payment
Date

4.3.3

(Active
restoration
action)

This Part is not applicable.

If relocation of dead hollow-bearing tree stags is not proposed as an
active restoration management action to improve habitat suitable for
specific threatened species, replace the above Part with:

“This Part is not applicable.”

Ongoing from
First Payment
Date

434

(Active
restoration
action )

This Part is not applicable.

If relocation of rocks is not proposed as an active restoration
management action to improve habitat suitable for specific threatened
species, replace the above Part with:

“This Part is not applicable.”

Ongoing from
First Payment
Date
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Management Actions

Part 5 Hydrology Management
5.1 Hydrology management activities must be implemented as set out in the | Ongoing from
(Active Threatened Species Habitat Management Plan and/or Native Vegetation | First Payment
: Management Plan to aid the protection and restoration of Threatened Date.
restoration . . -
action) Species habitat and/or PCTs in instances where the hydrology of the
Biodiversity Stewardship Site has been disrupted or altered.
If hydrology management activities will only be set out in either the
Threatened Species Habitat Management Plan or Native Vegetation
Management Plan, delete reference to the other plan in the highlighted
section of the above part. If hydrology management activities are to be
set out in both plans, replace ‘and/or’ with ‘and’ in the highlighted section
of the above part.
If no hydrology management is proposed as an active restoration action,
replace the above part with “This part is not applicable” and delete Parts
5.2-55.
52 This Part is not applicable. Ongoing from
(Active Eirst Payment
Restoration ate
Action)
If management activities related to artificial structures on waterways will
only be set out in either the Threatened Species Habitat Management
Plan or Native Vegetation Management Plan, delete reference to the
other plan in the highlighted section of the above part. If activities are to
be set out in both plans, replace ‘and/or’ with ‘and’ in the highlighted
section of the above part.
If management of artificial structures on waterways is not proposed as
an active restoration action, replace the above Part with “This Part is not
applicable”.
5.3 Sediment traps must be installed on the Biodiversity Stewardship Site to | Ongoing from
. manage sediment entering waterways in accordance with the First Payment
(Active . Threatened Species Management Plan or Native Vegetation Date
restoration Management Plan.
action)
5.4 Large Woody Debris (=10 cm width) along stream banks and within Ongoing from
. stream channels must be managed on the Biodiversity Stewardship Site | First Payment
(Active . to improve Biodiversity Values in accordance with the Threatened Date
rest_tor?tlon Species Management Plan or Native Vegetation Management Plan.
action
5.5 The Owner must undertake measures to reduce nutrient levels along Ongoing from
. waterways within the Biodiversity Stewardship Site to improve First Payment
(Active ) Biodiversity Values in accordance with the Threatened Species Date
restoration Management Plan or Native Vegetation Management Plan.
action)
Part 6 Integrated Feral Pest Control Timing
6.1 The Owner must implement and comply with the Integrated Feral Pest Ongoing from
(Required Management Plan. First Payment
management Date
action)
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Management Actions

(b) This part is not applicable.

Part 7 Integrated weed management and control of High Threat Exotic Timing
Plants
71 The Owner must implement the Integrated Weed Management Plan. Ongoing from
(Required The Integrated Weed Management Plan must include measures to: First Payment
management (a) control the spread of High Threat Exotic Species and other weed Date
action) species within the Biodiversity Stewardship Site.
(b) undertake fine-scale intensive removal of High Threat Exotic and
other exotic vegetation.
7.2 (a) The Owner must remove and reduce High Threat Exotic Plant Ongoing from
(Active Cover through methods described in the Integrated Weed First Payment
restoration Management Plan. Date
action) (b) High Threat Exotic Plant Cover must be replaced by Native
Vegetation in accordance with Targeted Supplementary Planting
described in Part 3.6 of this Section.
The Owner may undertake other actions specified in the
Integrated Weed Management Plan to reduce High Threat
Exotic Plant Cover.
If removal or reduction in cover of high threat weeds is not proposed as
an active restoration management action within the Biodiversity
Stewardship Site, replace the above part with:
“This Part is not applicable.”
Part 8 Management of human disturbance Timing
8.1 (a) Dead timber (whether standing or fallen and including branches | Ongoing from
(Required and leaf litter) must not be removed from or moved within the Agreement Date
management Biodiversity Stewardship Site except for the personal (non-
action) commercial) use by the Owner for firewood for one dwelling only
or for repair of fencing (not for construction of fencing).
(b) The Owner must document in writing any dead timber used for
firewood or for fencing repair and keep such records in
accordance with the record keeping requirements described in
Part 1 Attachment 3 of the Deed and the Monitoring Plan. The
Owner must record the approximate amount of dead timber
collected from the Biodiversity Stewardship Site for use as
firewood or for fencing (in lineal metres), the location from which
the dead timber was collected and the date it was collected
(month, year).
8.2 (a) The Owner must take all reasonable steps to prevent, control Ongoing from
(Required and remedy erosion on the Biodiversity Stewardship Site. First Payment
management (b) Soil management for preventing and controlling erosion must be | Date
action) undertaken using best practice soil management techniques
applied as relevant for the Biodiversity Stewardship Site.
If there is no existing erosion, delete the last paragraph.
8.3 The Owner must not: Ongoing from
(Required (a) remove, or cause or permit to be removed, rocks from the Agreement Date
management Biodiversity Stewardship Site; or
action) (b) move, or cause or permit to be moved, rocks within the
Biodiversity Stewardship Site.
8.4 (a) This part is not applicable.
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Management Actions

(Required If there is no rubbish within the Biodiversity Stewardship Site delete the Ongoing from
management = words of this part (but retain the numbering) and replace with: ‘This part = First Payment
action) is not applicable.’ Date
8.5 The Owner must take all reasonable steps to remove Rubbish deposited @ Ongoing from
(Required by others on the _Bio_diversity Stewards_hip _Site, or which is otherwise First Payment
management present on the Biodiversity Stewardship Site. Date
action)
8.6 The Owner must not store, dispose of, or cause or permit to be disposed = Ongoing from
(Required of, any Rubbish on the Biodiversity Stewardship Site. Agreement Date
management
action)
8.7 (a) The Owner must install and maintain fencing and signage to Signage must
(Required deter human disturbance including Rubbish dumping. Signage be installed
management must be obtained from the NSW BCT. within 2 months
action) (b) When installing and maintaining fencing and signage, the Owner | of the First
must meet the following requirements: Payment Date

Permanent fencing will be installed and maintained along the

development / stewardship site boundary interface as part of the All other

adjacent development (shown in green on the Biodiversity Stewardship requirements in

Site Map), This fencing will be suitable to exclude incursion from Part 8.7 are

vehicles/stock. Signage identifying the site as a conservation area will be ongoing from

installed at regular intervals along this fence line. This fencing will be First Payment

installed and maintained by the development and on-going will be the Date

responsibility of the estate which is being held under community title.

Existing intact boundary fencing will be maintained as part of the

Stewardship Agreement (as shown in Blue).

The boundary of the Stewardship site adjoining Ourimbah State Forest

and Mardi Dam, is not currently fenced (as shown in red), and is not

proposed to be fenced given the remote location of this boundary.

However illegal access will be managed by installing bollards and gates

as required on entrances to existing easements/tracks adjoining the

powerline easement along the south eastern boundary. A heavy-duty

gate will also be installed where the Potters Gully fire trail enters the

Stewardship site along the western boundary.

If only fencing or signage are to be installed and maintained delete

reference to the other in the highlighted section of the above part. If both

fencing and signage are to be installed and maintained, replace ‘and/or’

with ‘and’ in the highlighted section of the above part.

Signage should be located at points of access and other practical

locations interfacing with adjoining properties. For Biodiversity

Stewardship Sites that may be located fully within private landholdings,

there should be at least one Biodiversity Stewardship Site sign to be

placed at the main access gate to the site.
8.8 The locations of existing and proposed man-made structures (where On Agreement
(Required permitted or required by a Management Action) on the Biodiversity Date
management Stewardship Site, including fencing, gates, firetrails and access tracks
action) are identified on the Biodiversity Stewardship Site Management Actions

Map.
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Management Actions

8.9 (a) Existing firetrails and access tracks within the Biodiversity Ongoing from
(Required Stewardship Site (identified on the Biodiversity Stewardship Site | Agreement Date
management Management Actions Map), where retained, must be maintained
action) to permit the carrying out of Management Actions.
(b) All existing firetrails and access tracks within the Biodiversity
Stewardship Site must be maintained to control and minimise
erosion.
Part 9 Monitoring Timing
9.1 The Owner must undertake monitoring in accordance with the Ongoing as
(Required Monitoring Plan. spec.ified in
Management Section 7 —
action) Monitoring Plan
9.2 The Owner must establish permanent Photo Points at locations within Ongoing from
(Required the Biodiversity Stewardship Site as described in the Monitoring Plan Agreement Date
management
action)
9.3 The Owner must conduct, or arrange for the conduct of, an inspection of | Ongoing as
(Required the Biodiversity Stewardship Site at the times, and having regard to the specified in
management purpose, set out in the Monitoring Plan. Section 7 —
action) Monitoring Plan
9.4 (a) The Owner must establish permanent Vegetation Integrity Within 12
(Required Survey Plots within 12 months after the Agreement Date with the | months of the
management purpose of providing a baseline for assessing Biodiversity Agreemept Date
action) outcomes in the future. and ongoing
(b) The Vegetation Integrity Survey Plots must be permanently thereafter
marked and labelled using steel posts (i.e. star picket or
equivalent durable post).
(c) The Owner must record the location and label of each of the
Vegetation Integrity Survey Plots in the Monitoring Plan using
the format described therein.
9.5 (a) The Owner must monitor the Biodiversity Stewardship Site for Ongoing as
(Required evidence of plant disease or dieback within the Native specified in
management Vegetation present on the site._ _ _ Section 7 —
action) (b) The Owner must report any evidence of plant or animal disease | Monitoring Plan
on the site to the NSW BCT as soon as practicable.
9.6 The monitoring plan must contain measurable performance targets Ongoing as
(Active related to the active restoration management actions such as: spec.ified in
restoration «  Evidence of occupation of and condition of artificial hollows or Section 7 —
action) relocated logs and stags. Target of 10% occupancy for artificial Monitoring Plan

hollows installed.

If active restoration management actions are not proposed within the
Biodiversity Stewardship Site, replace the above part with:

“This part is not applicable.”
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Section 2: Fire for Conservation Management Plan

Completing the fire for conservation management plan

A table is provided below for the fire conservation management plan. Add additional sections to the table if
required. The plan must include, but is not limited to:

a map identifying the areas to be burnt during each Ecological Burn (the Ecological Burn Map).
Areas to be burnt are to be based on broad habitat zones across the Biodiversity Stewardship Site.
the year the last fire went through, the type of fire and the extent of the fire and location, where
known

frequency of natural fires in the area of the Biodiversity Stewardship Site, where known

a description of locations and Management Zones where Ecological Burns will be conducted and
areas that will not be burnt

the methods that will be used for Ecological Burns

the fire frequency intervals recommended for the vegetation types and Threatened Species present,
including any required adjustment to the schedule in the event of a wildfire or activities undertaken
under the Rural Fires Act 1997 (NSW) to ensure minimum frequency between Ecological Burns
the fire intensity for the recommended vegetation types

the time of year suitable for Ecological Burns

clear, measurable objectives and performance indicators to demonstrate how the management
action will achieve gain on the Biodiversity Stewardship Site.

Requirements for monitoring the performance of the Fire for Conservation Management Plan are set out in
Section 7 — Monitoring Plan and include:

methods for monitoring the outcomes of Ecological Burns
reporting and assessing the results from monitoring
the diary for recording actions taken in accordance with the Fire for Conservation Management Plan

Previous known fire events affecting the land that is the Biodiversity Stewardship Site are described
in the table in this plan titled ‘Fire history for previous 20 years (or longer if known)’ to provide an
indication of local fire conditions including intensity and frequency.

The Owner must carry out Ecological Burns for each Management Zone according to the following:

(a) the method and frequency described in the table in this plan titled ‘Ecological Burning
actions’;
(b) the areas to be burnt identified in the Ecological Burn Map;

(c) the requirements for each vegetation type or Threatened Species as described in the table in
this plan titled ‘Fire requirements for vegetation types and threatened species’.

(d) the following NSW Rural Fire Service publications:

0] ‘Rules and Notes for implementation of the Threatened Species Hazard Reduction List
for the Bush Fire Environmental Assessment Code’;

(ii) ‘Threatened Species Hazard Reduction List — Part 1 — Plants’;
(iii) ‘Threatened Species Hazard Reduction List — Part 2 — Animals’; and

(iv) Threatened Species Hazard Reduction List — Part 3 — Threatened Ecological
Communities’; and

(e) establish a mosaic-pattern of different burn ages (i.e. time since fire) across Ecological Burn
Units (as displayed on the Ecological Burn Map) to ensure the Biodiversity Stewardship Site
retains refuge areas for native fauna at all times.

The Owner must take the fire frequencies recommended in BioNet or other published sources of
any Threatened Species on the Biodiversity Stewardship Site into consideration when determining
the frequency of Ecological Burns.

The Owner must avoid areas containing Threatened Species when constructing fire containment
lines.
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5. The Owner must implement the activities (if any) described in the table in this plan titled ‘Other fire
management activities’.
6. The Owner must meet the performance measures described in the table in this plan titled ‘Fire
Management Performance Measures’.
7. The Owner must implement the monitoring and inspections of fires as described in the Monitoring

Plan.

Where Species Credits are generated on the Biodiversity Stewardship Site the Species Polygon must be
displayed on the Map of areas to be burnt during each Ecological Burn. Where the fire regime of the species
credit species differs from that of the surrounding vegetation the management plan must demonstrate how
the species polygon will be treated or excluded to ensure inappropriate fire regimes do not adversely impact

the species;

Fire history for previous 20 years (or longer if known)

Year of fire Hazard reduction, wildfire burn or Ecological Burn and extent Management
of fire Zonels
2013 Treetops Adventure Prescribed burn — 1km NW of site Not in site
2013 Mardi Grass fire — Wildfire — 200m east of site Not in site
2016 Red Hill Road — Wildfire - 1km west of site Not in site
2017 Old Maitland Road — Wildfire - SW boundary of lot Not in site
2020 Mardi Dam — Prescribed burn — southern boundary Not in site
Fire requirements for vegetation types and Threatened Species
Vegetation type Fire frequency Time of year for Fire intensity required Adjustment
and/or required burning required due to
Threatened wildfires or
Species activities
undertaken under
the Rural Fires Act
1997 (NSW)
PCT 1590 - Dry Sclerophyll Preference for Autumn Various intensities Wildfire resets the
Hunter-Macleay (shrub/grass burning, although required. Occasional high | fire frequency
Dry Sclerophyll subformation) consideration of known intensity for Eucalyptus period.
Forests 5-50yrs Lhreatb?nelg .specie.s v(\;ithin regeneration No slashing,
urn block Is required. Occasional intervals trittering or tree
Occasional early spring greater than 25 years removal.
low intensity burn may be | may be desirable
desirable.
PCT 1720 - River- | Forested Preference for Autumn Occasional low intensity Wildfire resets the
flat Eucalypt Wetlands burning, although fire on a more frequent fire frequency
Forest on Coastal C consideration of known basis may be necessary period.
Floodplai Avoid high threatened species within | for the maint f
oodplains frequency fire reatened species within | for the maintenance o No slashing,
burn block is required. understorey diversity trittering or tree
11-50years . . 9
Occasional intervals removal.
greater than 25 years
may be desirable
PCT 1718 and Forested Preference for Autumn Occasional low intensity Wildfire resets the
1723— Swamp Wetlands burning, although fire on a more frequent fire frequency
Sclerophyll Forest I consideration of known basis may be necessary period.
Avoid high : - .
on Coastal . threatened species within | for the maintenance of ;
) frequency fire . ) . ! No slashing,
Floodplains burn block is required. understorey diversity tritteri
No fire more than . . rittering or tree
once every 11- Occasional intervals removal.
50years greater than_ 25 years
may be desirable
PCT 1071 — Freshwater Exclude Fire Exclude Fire Exclude Fire
Freshwater Wetlands
Wetlands on Exclude Fire
Coastal
Floodplains
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Scrub turpentine Unknown Avoid flowering period Avoid high intensity fires Extremely
(Rhodamnia between early to mid- susceptible to
rubescens) spring. infection by Myrtle
Rust.
Magenta Lilly Pilly | Exclude Fire Exclude Fire Exclude Fire Exclude Fire
Syzygium .
;(Ja}r/ﬂc}:/glatum) N.O slgshlng,
trittering or tree
removal at known
locations.
Biconvex No fire more than | Avoid flowering period Avoid high intensity fires No slashing,
Paperbark once every 10 between September and trittering or tree
(Melaleuca years October removal at known
biconvexa) locations.
Glossy Black- Unknown Breeding Season April to | Low to moderate No burning around
Cockatoo August intensity not impacting on | known nesting sites
(Calyptorhynchus tree hollows at any time.
lathami) No slashing,
trittering or tree
removal of or
around known
nesting sites
Yellow-bellied Unknown Avoid breeding period Low to moderate Highly mobile
Glider (Petaurus between August to intensity not impacting on | species.
australis) December tree hollows
Green thighed Unknown No burning of moist Unknown No slashing,
Frog grassy habitats in Spring trittering or tree
(Litoria and Summer Lerg_?vtal of known
brevipalmata) abita
Southern Myotis Unknown Avoid breeding season of | Low to moderate No fire around
(Myotis Macropus) November to December ;?é(aenﬁcl)th/onost impacting on | known roost sites
W No removal of trees
Protect tree hollows
Large-eared Pied | Unknown Avoid breeding season of | Exclude fire near known No slashing,

Bat

November through to
January

cave-roosting or
sandstone bluff sites

trittering or tree
removal around

(Chalinolobus K "
dwye I’) !'IOWH roosting
sites.
No burning around
known roost sites
Ecological Burning actions
Management Actions Supervision & Time of Frequency
Zonels extinguishing year for (years)
techniques Ecological
Burn
Burn Block (BB) | Confirm containment lines and water Contract burning | Autumn First burn in
A supplies are accessible and adequate | or RFS 2038 then
Minimise smoke emission near power | SUP€rvision every 15-50
lines Mop-up years
; containment
_I;refp])fre Prescrlbedtbt:rn plgTd ines to 20m
affic management alon
MraitI;nd Rd 9 9 Undertake risk
assessment and
make fire ground
safe
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BB B Confirm containment lines and water Contract burning | Autumn First burn in
supplies are accessible and adequate | or RFS 2026 then
Minimise smoke emission near power | SUPEMVISION every 15-50
lines Mop-up years
; containment
ire:)rare PrescrlbedtbL:rn plgr:d ines to 20m
raffic management along .
Maitland Rd Undertake risk
assessment and
make fire ground
safe
BB C Confirm containment lines and water Contract burning | Autumn First burn in
supplies are accessible and adequate | or RFS 2047 then
Minimise smoke emission near power | SUPETVISION every 15-50
lines Mop-up years
; containment
'I\D/Ire'p?r'e IIDres'crtlbed'tbl:crn :)Ian . lines to 20m
aintain low intensity for to mitigate ,
erosion and water quality impacts Undertake risk
] assessment and
Traffic management along Old make fire ground
BB D Confirm containment lines and water Contract burning | Autumn First burn in
supplies are accessible and adequate | or RFS 2032 then
Prepare Prescribed burn plan supervision every 15-50
) Mop-up years
Traffic management along Old X
Maitland Rd containment
lines to 20m
Undertake risk
assessment and
make fire ground
safe
BB E Confirm containment lines and water Contract burning | Autumn First burn in
supplies are accessible and adequate | or RFS 2044 then
Minimise smoke emission near power | SUP€rvision every 15-50
lines Mop-up years
: containment
Prepare Prescribed burn plan ines to 20m
Undertake risk
assessment and
make fire ground
safe
BB F Confirm containment lines and water Contract burning | Autumn First burn in
supplies are accessible and adequate | or RFS 2023 then
Prepare Prescribed burn plan Supervision every 15-50
) Mop-up years
Traffic management along Old X
Maitland Rd containment
lines to 20m

Undertake risk
assessment and
make fire ground
safe
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BB G Establish consent with neighbour to Undertake in Autumn First burn in
include area into burn program conjunction with 2041 then
Confirm containment lines and water ESW tSéate every 15-50
supplies are accessible and adequate orest Lorp. years
Minimise smoke emission near power | MOP-up
lines containment
b b bed b | lines to 20m
repar.e rescribed burn ?an | Undertake risk
Establish temporary containment lines | g3ssessment and
Ignition from top of ridge downslope make fire ground
- . safe
Include aviation resources as required
Implement intensities to self-extinguish
along creek lines
BB H Establish consent with neighbour to Undertake in Autumn First burn in
include area into burn program conjunction with 2029 then
Confirm containment lines and water ESW tS(t:ate every 15-50
supplies are accessible and adequate orest Lorp. years
Prepare Prescribed burn plan Mop-gp
i i ] containment
Establish temporary containment lines | |ines to 20m
Ignition from top of ridge downslope Undertake risk
Include aviation resources as required | assessment and
make fire ground
safe
BB | Principle aim to support the life cycle Contract burning | Autumn fire | First burn in
of Melaleuca biconvexa, with low or RFS only 2035 then no
intensity fires supervision more than
Establish consent with neighbour to Mop-up every 10
include are into burn program containment years
Confirm containment lines and water | ines to 20m
supplies are accessible and adequate | Undertake risk
Prepare Prescribed burn plan assess.ment and
_ _ _ make fire ground
Establish temporary containment lines | gafe
Ignition from top of ridge downslope
Include aviation resources as required
Fire Exclusion Small patch of riparian vegetation to Direct attack and | N/A Exclude all
Zone (FEZ) 1 be protected to mitigate disturbance ignition fire

levels

Other fire management activities (where required)

Fire trail maintenance:

Maintain all identified trails to category 7 capacity. Annual maintenance prior to summer to ensure wildfire
suppress access is provided.

Water provisions:

Confirm vehicle access to water sources on neighbouring properties and authority to access water.

Temporary containment lines:

Temporary containment lines to be rehabilitated following application of prescribed burn.
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Post Burning assessments:
Post burning assessment to be completed and reported to NSW RFS for data capture and records.
Asset Protection Zones:

Ensure all asset protection zones adjacent to burn blocks within development area are sign posted and
delineated with non-combustible bollards to reduce vegetation creep over time.

Page 19 of 62

Error! Reference source not found.




Ecological Burn Map
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Ecological Burn Map
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Fire Management Performance Measures

Management Performance indicator (e.g. % Management Zone burnt)

Zonels

BB A Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High Overall Fuel
Hazard (OFH)’ to ‘Low OFH’ through the application of ground ignition.

BB B Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH'’ through the application of ground ignition.

BB C Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH'’ through the application of ground ignition.

BB D Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH’ through the application of ground ignition.
Exclude fire from Glossy Black-Cockatoo nest site.

BB E Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH’ through the application of ground ignition.

BB F Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH’ through the application of ground ignition.

BB G Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH’ through the application of ground and aerial ignition.
Manage ignition sequence and fire intensity to self-extinguish on approach to riparian areas.
Exclude fire from riparian areas supporting Syzygium paniculatum.

BB H Reduce the fire fuel loads throughout 60-90% of the burn block burnt from ‘High OFH’ to ‘Low
OFH'’ through the application of ground and aerial ignition.

BB I Implement fire only when required to support Melaleuca biconvexa population.
Exclude fire from riparian areas supporting Syzygium paniculatum.

FEZ 1 Exclude fire by direct attack.
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Section 3: Native Vegetation Management Plan

Completing the Native Vegetation Management Plan

A table is provided below for completing the Native Vegetation Management Plan. Add additional fields to
the table as required.

The description and location (Management Zones) of native vegetation management actions to be
undertaken by the Owner are listed in the Native Vegetation Management Plan.

This plan includes some management actions listed as required Native Vegetation Management actions in
Section 13.3.2 of the BAM (2016) (“Required management actions”). It may also include actions to
manage and augment threatened Native Vegetation and Threatened Species habitat where approved as
active restoration management actions (Section 13.3.3 of the BAM). Active restoration management
actions may be approved where it can be demonstrated that management and/or augmentation is feasible
for the target Plant Community Type or Threatened Species of the proposed active restoration activity.

The Native Vegetation Management Plan must:

(i) identify the target PCTs for which management and augmentation will be undertaken and
Management Zones where actions will be undertaken;

(ii) specify the requirements for the ongoing management and maintenance within the
Biodiversity Stewardship Site; and

(iii) detail ongoing monitoring requirements for the relevant PCTs and include measures of

success and contingencies in the event of failure.
Where hydrology management activities are proposed, the Native Vegetation Management Plan must:

(i) identify the PCT for which hydrology management will be undertaken;

(ii) specify the requirements for the ongoing management and maintenance of hydrology
within the Biodiversity Stewardship Site; and

(iii) detail ongoing monitoring requirements for the relevant PCT and include measures of

success and contingencies in the event of failure.

The locations and extent of areas proposed for Native Vegetation Management must be clearly identified
and mapped.

Where Targeted Supplementary Planting is proposed as an active restoration management action to
manage and/or augment Native Vegetation or Threatened Species habitat, the Native Vegetation
Management Plan must include detailed prescriptions for planting schedules, including:

e species list per Management Zone

e planting method — specify whether plants are to be tubestock, direct seeding or another method

e number of plants per area — for tubestock, the number of plants should be rounded to the nearest
100 if there are more than 1,000 plants or to the nearest 10 if there are 1,000 plants or fewer;

e timing — described as the number of months (or Year if relevant) for completion of planting after
First Payment Date.

e Management of supplementary planting includes watering, slashing, scalping, spraying of weeds,
and plant replacement.

Appropriate site treatment (e.g. weed control) of each area of planting or seeding identified in the planting
schedule must be identified in the Native Vegetation Management Plan and undertaken prior to such
planting.

The Native Vegetation Management Plan must set out the period following planting or seeding over which
grazing must be excluded from areas of Targeted Supplementary Planting. The period may be expressed
as a date following planting or seeding, or as a minimum height that must be obtained by all planted or
seeded plants before grazing is permitted.
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site.

The Native Vegetation Management Plan must contain clear, measurable objectives and performance
indicators to demonstrate how the Management Action will achieve gain on the Biodiversity Stewardship

Requirements for monitoring the performance of the Native Vegetation Management Plan are set out in
Section 7 — Monitoring Plan and include:

methods for monitoring the outcomes of Native Vegetation Management

reporting and assessing the results from monitoring

the diary for recording actions taken in accordance with the Fire for Conservation Management
Plan

The Owner must carry out Native Vegetation Management for each Management Zone according
to the method and frequency described in the table in this plan titled ‘Native Vegetation
Management Actions’;

2. The Owner must undertake Targeted Supplementary Planting in accordance with the table in this
plan titled ‘Targeted Supplementary Planting Schedule at the Biodiversity Stewardship Site’.
3. The Owner must meet the performance measures described in the table in this plan titled ‘Native
Vegetation Management Performance Measures’.
4. The Owner must implement the monitoring of Native Vegetation management as described in the
Monitoring Plan.
Native Vegetation Management Actions
Management Description of Vegetation Management action Frequency and Management
Zone timing Action Type
(Required or
Active)
1,2,3,4,5 Primary Weeding Year 1 Required
Undertake primary removal of HTE and other priority | Y&ar 2
weeds (in particular Lantana & Camphor Laurel) from | Year3
all management zones within areas mapped as
moderate to high density.
Undertake follow up weeding of HTE weeds from
previously treated areas.
80% reduction in cover of HTEs.
1,2,3,4,5 Maintenance Weeding Year 3 - ongoing Required
Undertake ongoing maintenance of HTE and other
priority weeds in all management zones, including
previous primary treatments, and areas mapped as
low density.
Increase in species abundance from natural
regeneration following primary treatment.
1,2,3,4,5 Implement prescribed burning in accordance with Fire 2023 - ongoing Required
for Conservation Management Plan.
1,2,3,4,5 Undertake vegetation monitoring in accordance with Year 1 - ongoing Required
the Monitoring Plan
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Targeted Supplementary Planting Schedule at the Biodiversity Stewardship Site

Species’ Species scientific name Management | Number of Planting Timing
common Zone/s of plants per method (months or
name planting area Year)
NA
Native Vegetation Management Performance Measures
Manage- | Management | Performance indicator (e.g. % of Management Zone treated per Timing
ment Action year, % survival rate of plantings, species abundance).
Zonels
1,2, 3,4, | Primary 80% reduction in cover of HTEs Year 1
5 Weeding . . . .
Observed increase in species abundance from natural regeneration Year 3
following primary treatment.
1, 2, 3,4, | Maintenance Community composition, structure, and function continues to improve in | Year 2
5 Weeding line with predicted VI under management. ongoing
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Section 4: Threatened Species Habitat Management Plan

Completing the Threatened Species Habitat Management Plan

A table is provided below for completing the Threatened Species Habitat Management Plan. Add additional
fields to the table as required.

The description and location (Management Zones) of threatened species habitat management actions to be
undertaken by the Owner are listed in the Threatened Species Habitat Management Plan.

This plan includes some management actions listed as required management actions in Section 13.3.2 of
the BAM (2016) (“Required management actions”). It may also include actions to enhance and augment
threatened species habitat where approved as active restoration management actions (Section 13.3.3 of the
BAM).

Active restoration management actions relating to Threatened Species Habitat Management may be
approved where it can be demonstrated that restoration of habitat is feasible for the target species of the
proposed active restoration activity.

The Threatened Species Habitat Management Plan must:

(i) identify the target Threatened Species for which habitat enhancement will be undertaken
and the species polygon in which habitat enhancement actions will be implemented;

(ii) specify the requirements for the ongoing management and maintenance of habitat
enhancement within the Biodiversity Stewardship Site; and

(iii) detail ongoing monitoring requirements for the relevant species and include measures of

success and contingencies in the event of failure.

Where hydrology management activities are proposed, the Threatened Species Habitat Management Plan
must:

(i) identify the Threatened Species and their species polygon for which hydrology
management will be undertaken;

(ii) specify the requirements for the ongoing management and maintenance of hydrology within
the Biodiversity Stewardship Site; and

(iii) detail ongoing monitoring requirements for the relevant species and include measures of

success and contingencies in the event of failure.

The locations and extent of areas proposed for threatened species habitat management must be clearly
identified and mapped on the Threatened Species Habitat Map. Breeding sites identified on the Biodiversity
Stewardship Site must also be mapped on the Threatened Species Habitat Map and protected from
disturbance.

Where Targeted Supplementary Planting is proposed as an active restoration management action to
improve habitat suitability for specific Threatened Species, this should be identified in the Threatened
Species Management Plan with reference made to relevant activities in the Native Vegetation Management
Plan.

Habitat enhancement measures may include the installation of artificial nesting boxes, breeding ponds,
relocation of fallen logs, relocation and securing of dead hollow bearing stags and/or the relocation of rocks.
The Threatened Species Habitat Management Plan must include detailed prescriptions for the ongoing
management, replacement and maintenance of installed habitat structures.

Where habitat enhancement measures include the installation of habitat structures, the Threatened Species
Habitat Management Plan must:

(i) specify the target Threatened Species, and type of habitat structures to be installed.
(ii) Specify the number and location of each type of habitat structure to be installed.

(iii) provide for ongoing management, replacement and maintenance of the installed habitat
structures.
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(iv) detail the ongoing monitoring requirements for the installed habitat structures and include

measures of success and contingency actions in the event of failure of the habitat structures
to improve roosting and breeding habitat for target Threatened Species; and

(v) provides reference material to support evidence of the target Threatened Species’ use of the

habitat structures.

The Threatened Species Habitat Management Plan must contain clear, measurable objectives and
performance indicators to demonstrate how the Management Action will achieve gain on the Biodiversity
Stewardship site.

Requirements for monitoring the performance of the Threatened Species Habitat Management Plan are set
out in Section 7 — Monitoring Plan and include:

methods for monitoring the outcomes of Threatened Species Habitat Management
reporting and assessing the results from monitoring

the diary for recording actions taken in accordance with the Threatened Species Habitat
Management Plan

The Owner must carry out the Management Actions for each Management Zone according to the
method and frequency described in the table in this plan titled ‘Threatened Species Habitat
Management Actions’;

The Owner must meet the performance measures described in the table in this plan titled
‘Threatened Species Habitat Management Performance Measures’.

The Owner must implement the monitoring of Threatened Species habitat management as
described in the Monitoring Plan.
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Threatened Species Habitat map
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Threatened Species Habitat Management Actions

Name of Description of habitat management action Manage- | Frequen Manageme
Threatened ment ;:_y and _'I‘_t Action
. iming ype
Species Zonels (Required
or Active)
Glossy Black- Monitor nest site for breeding activity. 5 Annual Required
Cockatoo E tecti f nest site duri logical b . .
(Calyptorhynchus gsuretprct:) ec |o|n of nest site during ecological burns via As . Required
lathami) adequate burn planning. All required _
Ensure fire regime/frequency is adequate to maintain Required
stands of Forest Oak (SOS Action).
Vehicle movements only on identified access tracks.
Large-eared Pied | Implement appropriate fire regime, do not burn at too- All As Required
Bat (Chalinolobus | frequent intervals. required
dwyeri)
Southern Myotis Protect water quality of foraging habitat. 2,3,4 Ongoing | Active
Myotis M. . . . .
(Myotis Macropus) Manage exotic vegetation species or overabundant native As Required
species (such as Typha) where appropriate to provide required
open water for foraging. Monitor annually.
Vehicle movements only on identified access tracks.
Green-thighed Protect water quality of breeding habitat. 2,3,4 Ongoing | Active
Frog (Litoria . ) . . .
: Develop appropriate fire regime management strategies As Required
brevipalmata) o . . .
for the species in non-breeding habitat. required
Vehicle movements only on identified access tracks.
Biconvex Protect from slashing/maintenance and other edge effects | 1,2, 5 Ongoing | Required
Paperbark along tracks
(Me/a/euca Protect from damage during subdivision construction and
biconvexa) : .
property boundary maintenance by neighbours.
Reduce and maintain weed densities at low levels (SOS
Action), as per Native Vegetation Management Plan. Only
manual weeding to be undertaken within species polygon
areas (no foliar spraying). Large exotic canopy trees to be
eradicated to remain in-situ.
Vehicle movements only on identified access tracks.
Scrub Turpentine | Protect from slashing/maintenance and other edge effects | All Ongoing | Required

(Rhodamnia
rubescens)

along tracks

Protect from damage during subdivision construction and
property boundary maintenance by neighbours.

Reduce and maintain weed densities at low levels, as per
Native Vegetation Management Plan. Only manual
weeding to be undertaken within species polygon areas
(no foliar spraying). Large exotic canopy trees to be
eradicated to remain in-situ.

Undertake monthly primary fungicide treatment over six
months for the first 5 years of management, then
treatments every following 5 years. Details of suitable
fungicide to control myrtle rust are contained in references
within Attachment 6.
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Vehicle movements only on identified access tracks.
Magenta Lilly Pilly | Protect from slashing/maintenance and other edge effects | 2, 3 Ongoing | Required
(Syzygium along tracks
paniculatum) Protect from damage during subdivision construction and
property boundary maintenance by neighbours.
Maintain appropriate fire regime for the
species/community.
Reduce and maintain weed densities at low levels (SOS
Action), as per Native Vegetation Management Plan. Only
manual weeding to be undertaken within species polygon
areas (no foliar spraying). Large exotic canopy trees to be
eradicated to remain in-situ.
Vehicle movements only on identified access tracks.
Threatened Species Habitat Management Performance Measures
Manage- | Manage- Performance indicator (e.g. % of Management Zone treated per year, | Timing
ment ment % survival rate of plantings, species abundance, number of
Zonels Action nestboxes occupied).
All Required Species resources increase in line with predicted VIS improvement Ongoing
All Nest Boxes | While not specifically required for Threatened Species Habitat Yearly up to
Management, nest boxes will be installed within the stewardship year 20.

site. The performance indicator is for 95% of the boxes to be

greater.

to attrition

serviceable and for occupancy or signs of occupancy of 10% or

It is proposed for the nest boxes to be maintained for a period of
20 years, after which time they will remain in place and be subject
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Section 5: Integrated Feral Pest Management Plan

Completing the compulsory Integrated Feral Pest Management Plan

A table is provided below for the integrated feral pest management plan. Add additional fields to the table if
required. The plan must include, but is not limited to:

a description of the target fauna species e.g foxes, cats, pigs, goats, avian pests, horses, other
miscellaneous species as relevant

consideration of relevant current DPIE and other pest management programs

the methods of feral pest control in each Management Zone determined in accordance with best
management practice

the frequency and timing of pest control actions in each Management Zone

clear, measurable objectives and performance indicators to demonstrate how the management
action will achieve gain on the Biodiversity Stewardship site.

All pest species identified as requiring management on a Biodiversity Stewardship site must be included in
the integrated feral pest management plan.

Separate management plans may be developed for each pest species.

When the management plan is reviewed, control activities may be amended, deleted or added to take into
account pest species found on the site at that time.

Details of monitoring to assess the effectiveness of Integrated Feral Pest Management activities are to be
described in Section 7 — Monitoring Plan and are to include:

methods for monitoring the success of pest animal control actions

reporting and assessing the results from monitoring

a timetable and measures for inspections to identify new pest species that may negatively impact
on Threatened Species on the Biodiversity Stewardship site

a diary for recording actions taken in accordance with the integrated feral pest management plan

Feral Pests existing on the Biodiversity Stewardship Site, and their extent or severity of impact, as
at the Agreement Date are listed in the table below titled “Feral pests”.

The table below titled “Methods considered” lists possible methods of control of Feral Pests and the
suitability of such methods to the Biodiversity Stewardship Site.

The Owner must control Feral Pests for each Management Zone according to the method and
frequency described in the table below titled “Methods of control”. The methods of control will apply
to the Feral Pests listed in the ‘Feral pests’ table.

The Owner should seek advice from Local Land Services on how to effectively and legally
implement Feral Pest control prior to commencing any control methods on the Biodiversity
Stewardship Site. If any methods advised or recommended by Local Land Services differ from
those identified in this Integrated Feral Pest Management Plan, the Owner must advise the NSW
BCT in writing prior to commencing control activities.

The Owner must carry out such activities as are specified (if any) in the table below titled “Other
Management Activities”.

The Owner must implement monitoring of existing and new Feral Pests on the Biodiversity
Stewardship Site, as described in the Monitoring Plan and with reference to the performance
measures specified in the table below titled “Integrated Feral Pest Management Performance
Measures”.

The Owner must complete the templates in the Monitoring Plan titled “Diary template for Feral Pest
management” and “Template for reporting of monitoring activities — Feral Pest management” to
record implementation of this Integrated Feral Pest Management Plan and monitoring activities.

Feral Pests

Pest

Name of Feral Pest Description of extent/severity of impact Management Zone/s
(e.g. foxes, cats, pigs, goats, avian
pests, horses, other miscellaneous
species)
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A Hare / Rabbits None observed, assumed intermittent All
presence

B Cat None observed, assumed intermittent All
presence

C Dog / Fox Fox observed. No active den sites observed, very | p
low instances of scats observed. Assumed low
density.

D Feral Deer / Goats / Pigs None observed, no evidence of activity/herbivory | aj
observed, assumed not present

E Misc., Horses, wandering Livestock currently present (cattle and horses) in All

livestock etc. paddocks within the adjacent proposed

development site. Currently fencing does not
restrict movement into the stewardship site.
Livestock will be removed prior to commencement
of the Stewardship Agreement.

Methods considered

Pest Name and description of program or method

Describe suitability

type
A Monitor for presence. Shooting poses lower
off target threat to
If required bait with pindone poison in line with Local Land Services (LLS) native herbivores and
guidelines; secondary poisoning
of higher order
or, Shoot on sight during night time sweeps along tracks or where previously predators
observed or in accordance with local directives from LLS.
B Monitor for presence. Cage trapping is

Trap with fresh meat baits free of poison;

or, shoot on sight during night time sweeps along tracks or where previously
observed.

simple and effective
over small areas.
Shooting is highly
specialised and labour
intensive.

c Bait with 1080 poison in line with Local Land Services (LLS) guidelines;

or, shoot on sight during night time sweeps along tracks or where previously
observed or in accordance with local directives from LLS.

Baiting most likely
to be successful,
trapping and
shooting pose lower
off target threat to
native carnivores

E Ensure all stock are removed from the site prior to commencement of the
Stewardship Agreement.

Ensure boundary fencing is suitable to exclude stock and maintained accordingly.

Contact local landholders for retrieval of wandering livestock if required.

None have been
observed on the site,
a flexible approach is
necessary to tailor
responses to different
species

Methods of control

Page 31 of 62

Error! Reference source not found.




guidelines;

Management | Feral Method of control Frequency and
Zonels Pest timing

type
All C Bait with 1080 poison in line with Local Land Services (LLS) As needed or in

conjunction with
control programs by
neighbouring
landholders (State
Forests, Central Coast
Council)

Other management activities

Ensure boundary fencing is suitable to exclude stock and maintained accordingly.

Contact local landholders for retrieval of wandering livestock if required.

Ensure all stock are removed from the site prior to commencement of the Stewardship Agreement.

Integrated Feral Pest Performance Measures

Feral Pest species

Performance indicator (e.g. numbers treated/year, level of threat abatement to be

achieved, total area to be treated (in hectares)).

Dog / Fox

Level of activity/sign kept to current standards or better, ie intermittent usage.
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Section 6 - Integrated Weed Management Plan

Completing the compulsory Integrated Weed Management Plan

A table is provided below for the Integrated Weed Management Plan. Add additional sections to the table if
required.

The plan must include, but is not limited to:

e adescription of the high threat weeds and other weeds present on the Biodiversity Stewardship Site
and their locations, linked to each Management Zone where weeds are present

o the method/s of weed control in each Management Zone

o the frequency of weed control activities at the site, taking into account management practices where
weeds are providing habitat for native species

o the timing of any planting of native plant species required in each Management Zone to provide
alternative habitat for native species affected by weed control activities

When the management plan is reviewed, weed control activities may be amended, deleted or added to take
into account the weed species on the site at the time of the review.

The Integrated Weed Management Plan must contain clear, measurable objectives and performance
indicators to demonstrate how the weed management actions will achieve gain on the Biodiversity
Stewardship Site.

Details of monitoring to assess the effectiveness of Integrated Weed Management activities are to be
described in Section 7 — Monitoring Plan and are to include:

methods for monitoring the success of integrated weed management

reporting and assessing the results from monitoring

a timetable/measures for inspections to identify new weed species

a diary for recording actions taken in accordance with the Integrated Weed Management Plan

1. The weeds present, and their locations, on the Biodiversity Stewardship Site as at the Agreement
Date are listed in the table below titled “Weed Species present”.

2. The permitted methods of control of weeds on the Biodiversity Stewardship Site for each weed type
are listed in the table below titled “Methods of Weed control”.

3. Other Management Actions to control weeds (if any) are specified in the table below titled “Other
Weed management activities”.

4. The Owner must implement the monitoring and inspection of existing and new weeds on the
Biodiversity Stewardship Site as described in the Monitoring Plan and with reference to the
performance measures listed in the table below titled “Integrated Weed Management Performance
Measures”.

Weed species present

Common Scientific name of | High Description of infestation (e.g. intensity | Management
name of Weed Threat [% Projected Foliage Cover (PFC)] & Zonels
Weed Weed location within zone)
Species
(Y/N)
A | Lantana Lantana camara Y Low to high density infestations occur All

throughout all management zones.
Highest densities occur within Zone 3, 4,
and 5, predominantly within wet
sclerophyll/gullies, requiring significant
primary control. Higher slopes grading to
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dry sclerophyll contain low to negligible

infestations.
B | Camphor Cinnamomum Y Low to high density infestations occur All
Laurel camphora throughout the majority of management

zones. Highest densities (mature
individuals) occur within Zone 2, 3, and 5,
predominantly within wet
sclerophyll/gullies, requiring significant
primary control. Higher slopes grading to
dry sclerophyll contain low to negligible
infestations.

C | Coral Tree Erythrina x sykesii Y Scattered occurrences at low to moderate | 1, 6
densities, predominantly within Zone 5
along disturbed edges. Target during
primary works.

D | Ground Asparagus Y Scattered occurrences at low densities, 1,5,6
Asparagus aethiopicus predominantly within Zone 5. Target during
maintenance works.

E | Small-leaved Ligustrum sinense Y Scattered occurrences at low densities. 1,2,3
Privet Target during maintenance works.

F | Large-leaved Ligustrum lucidum Y Scattered occurrences at low densities. 1,2,3
Privet Target during maintenance works.

G | Ochna Ochna serrulata Y Scattered occurrences at low densities. 1,4,5,6

Target during maintenance works.

H | Cats Claw Dolichandra unguis- | Y Scattered occurrences at low densities. 6
Creeper cati Target during primary works.
| | Blackberry Rubus Y Scattered occurrences at low to moderate | 2, 6
anglocandicans densities, predominantly within Zone 3

within floodplain areas. Target during
primary works.

J | Japanese Lonicera japonica Y Scattered occurrences at low densities. 2
Honeysuckle Target during maintenance works.

Methods of Weed control

Management | Weeds Method of Weed control Frequency and
Zonels timing
All Lantana Manual removal of smaller plants which can be hand pulled and | Primary works
left to dry off the ground within the first 2
years

Cut and paint application of Glyphosate of larger plants

Large patches can be controlled via foliar application of Avoid excessively

herbicide. Chemical selection to be fit for purpose, i.e. hot days or
! ; _ . prolonged dry
selective where possible to limit off target damage to native conditions
grasses and sedges.
All Camphor Manual removal of small plants where they can be pulled from | Coral Tree -
Laurel the soil with roots intact. Spring to Autumn
when actively
Coral Tree growing
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Small-leaved
Privet

Large-leaved
Privet

Larger individual plants to be treated with cut-stump or ‘drill
and frill' application of Glyphosate.

For large, dense infestations cut trees into manageable pieces
and pile in such a manner to prevent regrowth from cuttings.
Where possible, pile in the open away from desirable native
canopy trees to facilitate a pile burn reduction of biomass if
suitable conditions occur in the following 6 to 18 months.

2,6 Blackberry Manually remove small and isolated plants. Primary works
. I . . ithin the first 2
Scrape and paint application of herbicide of small to medium within the first
; years
isolated plants
Foliar application of herbicide to control established plants and
large patches. Chemical selection to be fit for purpose, ie.
selective where possible to limit off target damage to native
grasses and sedges.
1,4,5,6 Ochna Stem scrape and paint with Glyphosate. Ongoing
maintenance
1,5,6 Ground Manual removal and destruction of whole plant (small plants) Ongoing
Asparagus or removal of crown and fruit on large plants. maintenance
6 Cat’s Claw Foliar spray and/or painting of cut stumps with appropriate Primary works
Creeper herbicide. Skirt if climbing into canopy. within the first 2
years
Spring to Autumn
when actively
growing
2 Japanese Given the low density of infestation, manual scrape and paint Ongoing
Honeysuckle with appropriate herbicide is recommended. Skirt if climbing maintenance

into canopy.

Other Weed Management Actions

Management
Zonels

Weeds

Management Action

Frequency and
timing

Integrated Weed Management Performance Measures

Management | Weeds Performance indicator (e.g. % of Management Zone treated per year, weed
Zonels PFC/abundance remaining per Management Zone).
All Lantana 80% reduction in HTE cover within moderate to high infestations within the first 3 years.
Camphor
Laurel
All All Continual suppression (maintenance weeding) to be undertaken to ensure weeds to
remain absent/supressed within the Stewardship site, following primary removal.
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All

Lantana

Camphor
Laurel

Moderate to high HTE infestations replaced with resilient native vegetation community
currently displaced by the infestation.
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Section 7 - Monitoring Plan

1. The Owner must implement monitoring as described in Section 7A.

2. The Owner must complete the diary templates and reports of monitoring activities contained in the

more recent of:
a) the templates contained in section 7B or;
b) the templates published from time to time on the BCT website.

The completed diary templates and reports of monitoring activities relating to a Reporting Period

must be submitted with the Annual Report.

Section 7A — Monitoring methods and frequency

7A.1- Photo
Points

(a) The Owner must establish permanent Photo Points at locations
specified below within the Biodiversity Stewardship Site and ensure
that photographs are taken from each point within 12 months of the
Agreement Date and then at least every 12 months thereafter.

(b) The Owner must take photographs according to the specifications
below and at the locations listed below.

Locations of Photo Points
Projected coordinate system: [GDA 94 Zone 56]

Photo Point

reference
number

Easting Northing

1568 MP1

349386.2 6315592

1568 MP2

349064.8 6315250

1590 MP1

349487 6316275

1718 MP1

349406.3 6315242

1720 MP1

350276.3 6316272

1723 MP1

349781.8 6315837

684 MP1

3497291 6316280

684 MP2

350408 6315526

The photographs must:

i)
(i)
(iv)
(v)
(vi)

be taken in all directions (360°) from the Photo Point.

be taken at the same location, with the same starting direction
for the commencement and direction of the sweep, with the
camera held at the same location, height and angle;

show exactly the same field of view each monitoring event, to
enable comparison across years;

be clear and of suitable resolution to show detail, and taken at
appropriate light conditions to display optimal contrast.

be dated, and labelled with the corresponding Photo Point
reference number.

retained by the Owner for the duration of the Deed.

7A.2 -
Biodiversity
Stewardship
Site inspections

Inspection of the Biodiversity Stewardship Site must be undertaken by a
suitably qualified person at the times, and having regard to the purpose, set

out below:
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Site inspection

A. Purpose

B. Interval (starting from the
Agreement Date)

To determine the percentage of Living
Ground Cover present on the
Biodiversity Stewardship Site for the
purposes of grazing Stock in accordance
with part 2.1 of section 1 of the
Management Plan (if applicable).

Every 12 months

To determine the number of Stock and
date/s when Stock have entered the
Management Zones on the Biodiversity
Stewardship Site

Every 3 months

To determine the physical condition of
fencing and gates and whether they are
maintained to a standard that can:

- control the movement of Stock if
required under Part 2.2 of Section 1 of
the Management Plan

— control human disturbance if required
under Part 8 in Section 1 of the
Management Plan

— control the movement of Feral Pests if
required under Part 6.1 of Section 1 of
the Management Plan

Every 12 months

To determine any human disturbance on
the Biodiversity Stewardship Site

Note: Part 8 of section 1 of the Management Plan
and clause 4 of this Deed place restrictions on
human activities on the Biodiversity Stewardship
Site

Every 6 months

To determine the physical condition of
existing firetrails and access tracks
within the Biodiversity Stewardship Site,
their navigability and evidence of
erosion.

The Owner must also document any
evidence of erosion within other areas of
the Biodiversity Stewardship Site.

Note: Parts 8.2 and 8.9 of Section 1 of the

Management Plan contain requirements for
erosion control

Every 6 months

To determine the presence of Rubbish
on the Biodiversity Stewardship Site
Note: Part 8.3 and 8.6 of Section 1 of the
Management Plan contains requirements for

storing and disposing of Rubbish on the
Biodiversity Stewardship Site

Every 6 months

Baseline Biodiversity monitoring

Every 5 years

To assess the effectiveness of
Threatened Species habitat
management actions

Every 12 months or as specified
in the Threatened Species
Habitat Management Plan
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7A.3 - Baseline
biodiversity
monitoring —
Vegetation
Integrity Survey
Plots

Vegetation Integrity Survey Plots must be established with the purpose of
providing a baseline for assessing Biodiversity outcomes in the future at the

locations specified below.

Locations of Vegetation Integrity Survey Plots
Projected coordinate system: [GDA 94 Zone 56]

Plot reference Easting Northing Direction of plot
(magnetic degrees)

1568 MP1 349386.2 6315592 180

1568 MP2 349064.8 6315250 310

1590 MP1 349487 6316275 220

1718 MP1 349406.3 6315242 90

1720 MP1 350276.3 6316272 280

1723 MP1 349781.8 6315837 40

684 MP1 349729.1 6316280 100

684 MP2 350408 6315526 90

7A.4 -
Monitoring

The Owner must carry out monitoring against the performance measures

using the methods and frequency specified below.

Monitoring Fire for conservation management

Performance
Measure

Management Zone/s

Method of monitoring

Timing

Exclude fire from
Glossy Black-
Cockatoo nest site

Zone 5

Walkthrough of nest site species

polygon

Annual

Exclude fire from
riparian areas
supporting
Syzygium
paniculatum.

Zone 3

Walkthrough of riparian zone
associated with species polygon

Annual

Recruitment
of species
increasing
PCT species
closer to
benchmark.
Removal of
any weed
regrowth

All

Vegetation Integrity Monitoring Plots

5 -yearly

Monitoring Native Vegetation Management
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Performance Management zone(s) Method of monitoring Timing
indicator
PCTs VI All Vegetation Integrity Monitoring Plots | 5 -yearly
increasing to
reflect benchmark
levels
Weeds to remain All Weed surveys (rapid point) Annual
absent/
supressed
Vegetation Integrity Monitoring Plots | 5 -yearly
Monitoring Threatened Species Habitat Management
Performance Managem | Threaten | Method of monitoring Timing
indicator ent Zone/s | ed
species
Habitat is 5 Glossy Walkthrough of nest site species Annual
preserved or Black- polygon, record nest condition and
improved Cockatoo | evidence of activity (chewed cones)
Habitat is 3 Syzygiu Transect of riparian zone associated | Annual
preserved or m with species polygon, record
improved paniculat | species health, weed levels,
um threatening processes
Habitat is All Rhodam | Sample abundance plots/transects, | 5-yearly
preserved or nia condition assessment - record
improved rubescen | species health, weed levels,
S threatening processes & crown
transparency to measure
effectiveness of fungicide Annual
treatments.
Opportunistic random meander in
conjunction with annual surveys to
assess general health.
Habitat is 2,3 Melaleuc | Area of occupancy transect, 5-yearly
preserved or a condition assessment (record
improved biconvex | species health, weed levels,
a threatening processes)
Habitat is 1,2, 3,4, 5 | Large- Deploy anabat recorders within 5-yearly
preserved or eared species polygon.
improved Pied Bat
Habitat is 1, 2, 3, 4, 5 | Southern | Deploy anabat recorders within 5-yearly
preserved or Myotis species polygon.
improved
Habitat is 1,2 3,4, 5 | Green- Aural survey 500m transect through | 5-yearly
preserved or thighed species polygon after significant rain
improved Frog
Monitoring Integrated Feral Pests Management
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Performance Managem | Pest Method of monitoring Timing

indicator ent Zone/s | species

Level of feral All All Scat / activity search (random Annually

animal signs meander) in conjunction with annual

is not weed surveys and accessing

increasing monitoring plots.
Installation of camera traps in 5 |
suitable areas as identified during -yearly
annual surveys.

Level of feral All Fox/Wild | Utilise camera traps as part of As

animal signs Dog baiting program to observe night required

is not time activity along tracks or edges.

increasing

Monitoring Integrated Weed Management

Performance Managem | Weed Method of monitoring Timing

indicator ent Zone/s | species

HTE’s All All Rapid point assessment of weed Annually

replaced with densities at fixed monitoring plots

resilient native and other areas of identified weed

vegetation infestations.

community

currently Veegetation Integrity Monitoring Plots | 5 Yearly

displaced by the

infestation

Exotic weeds
remain absent/
supressed in

stewardship site.
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Section 7B - Templates for reporting monitoring activities
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Diary template for fire management

The Owner must complete this template following any fire event (including prescribed ecological burns, wildfire and arson) within the
Biodiversity Stewardship Site.

Completed templates must be submitted with the next Annual Report.

Completed by:

Date of fire:

Cause of fire:

Management Zone/s affected:

Area burnt (hectares) (attach map):

Canopy scorched (%):

Leaf litter remaining (%):

Intensity of fire:

Other comments/observations:

Template for the reporting of monitoring activities — Integrated Fire management

The Owner must complete this template for each Management Zone. The template must be completed each year and submitted with
the Annual Report.

It is required to be completed by a suitably qualified ecologist or bush regenerator.

Completed by:

Date:
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Management Zone/s:

Date of fires on the
Biodiversity Stewardship
Site:

General description of the
vegetation structure and
species composition at
time of reporting

Observations of the health
of threatened flora and its
response to previous fires

Interpretation of other
ecological outcomes of
previous fires

Assessment of results of
management actions (refer
to performance measures)

Recommendation on the
timing and location for
future planned fires within
the Management Zone(s)

Error! Reference source not found.
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Diary template for Native Vegetation management

The Owner must complete this template to record the details of any Native Vegetation Management Actions implemented on the
Biodiversity Stewardship site.

Completed templates are to be submitted with the next Annual Report.

Completed by:

Date of activity:

Management Zone/s:

Description and type of action undertaken Include details of the Targeted Supplementary Planting, site treatment and other
actions.

Assessment of results of management actions (refer to performance measures). Include details of the results of the
action and how it could be improved in future

Minor variations from management plan (if any) (Include details and reasons)
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Template for reporting of monitoring activities — Native Vegetation management

The Owner must complete this template to record the outcomes of Native Vegetation Management Actions implemented on the
Biodiversity Stewardship site.

The template must be completed each year and submitted with the Annual Report.

Manage- | Date Observations and assessment of monitoring against performance measures
ment
Zonels
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Diary Template for the reporting of monitoring activities - threatened species habitat management

The Owner must complete this template to record the details of any Threatened Species Habitat Management Actions implemented on
the Biodiversity Stewardship site.

Completed templates are to be submitted with the next Annual Report.

Completed by:

Date of activity:

Management zone/s:

Description and type of management undertaken Include details of the target species and the management activity used.

Assessment of effectiveness of threatened species habitat management action (refer to performance
measures). Include details of the results of the management activity implemented and how it could be improved in future

Minor variations from management plan (if any) (Include details and reasons)
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Template for reporting of monitoring activities — Threatened Species Habitat Management

The Owner must complete this template to record the outcomes of Threatened Species Habitat Management Actions
implemented on the Biodiversity Stewardship site.

The template must be completed each year and submitted with the Annual Report.

Manage-
ment
Zonels

Date

Observations and assessment of monitoring against performance measures
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Diary template for Feral Pest management

The Owner must complete this template to record the details of any Feral Pest management control actions implemented on the
Biodiversity Stewardship site.

Completed templates are to be submitted with the next Annual Report.

Completed by:

Date of activity:

Management zone/s:

Description and type of control undertaken Include details of the target species and the control technique used.

Assessment of results of control technique action (refer to performance measures). Include details of the results of
the control technique and how it could be improved in future

Minor variations from management plan (if any) (Include details and reasons)
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Template for reporting of monitoring activities — Feral Pest management

The Owner must complete this template to record the outcomes of Feral Pest management control actions implemented on the
Biodiversity Stewardship site.

The completed template must be submitted with the next Annual Report.

Manage- | Date Current level of impact on vegetation | Observations and assessment of monitoring
ment or threatened fauna species against performance measures
Zonels

This column must record impact as
Negligible, Minimal, Moderate or High

Diary Template Integrated Weed management

This template must be completed to record the details of any Integrated Weed Management actions implemented on the Biodiversity
Stewardship site. The template must be completed by a suitably qualified bush regenerator or ecologist on behalf of the Owner.

Completed templates are to be submitted with the next Annual Report.

Completed by:

Date of activity:

Management Zone:

Description and type of control undertaken

Provide a summary of all weed control activities undertaken within the previous 12 months. As a minimum, this should include number
of person hours worked, methods used, type and quantity of chemical used, approximate area (ha) of primary weed treatment and
follow-up weed treatment, and the main weeds that were treated. Attach a map of locations worked.
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Assessment of results of control technique action (refer to performance measures). Include details of the results of
weed control activities and how they could be improved in future. Assess effectiveness through evaluation against the relevant
performance measures for the management zone.

Minor variations from management plan (if any) (Include details and reasons)

Template for the reporting of monitoring activities — integrated weed management

This template must be completed annually for each Management Zone by a suitably qualified bush regenerator or ecologist.

The completed template must be submitted with the next Annual Report.

Management Zone:

Completed by: Date:

Weed control summary

Provide a summary and review of all weed control activities undertaken within the previous 12 months and their effectiveness through
evaluation against the relevant performance measures for the management zone. As a minimum, this should include number of person
hours worked, methods used, type and quantity of chemical used, approximate area (ha) of primary weed treatment and follow-up
weed treatment, and the main weeds that were treated. Attach a map of locations worked.
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Description and recommendations for remaining weed infestations

Provide a summary of the type and density of the main weeds that remain in the Management Zone, their location (mark on a map if

necessary), and describe the recommended techniques for controlling these weeds.

Condition

Record each of the following condition measures as either absent, occasional, moderate or frequent when assessed across the part of

the management zone where active integrated weed management has commenced

Absent Occasional

Moderate

Frequent

Regeneration of native canopy
species

Regeneration of native shrubs

Regeneration of native groundcovers

Dieback of native species

Erosion

Comments on condition

Provide any additional comments on the condition of the Management Zone, including reference to areas where supplementary

planting or erosion control is required or has occurred (mark on a map where necessary).
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Annual Reporting Template

Biodiversity Stewardship Site Annual Report

Location details

Biodiversity Stewardship Name of Owner/s:
Agreement ID:
Reporting period: Property address:
Management action Required completion | Action Actual completion Description of actions undertaken Visual observations
time and frequency completed date/s (including where undertaken (including and other comments
(Yes/No) reference to Management Zones), any (including reasons for

variations and the reasons for variation) non-completion)

1 Management of fire for
conservation

2 Management of grazing
for conservation

3 Native vegetation
management

4 Threatened species
habitat management

5 Hydrology management

6 Integrated feral pest
management

7 Integrated weed
management

8 Management of human
disturbance

9 Monitoring
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Records submitted with this report

O Photographs taken at the Photo Point locations specified in the Management Plan in the Biodiversity Stewardship Agreement

O Results of any monitoring, inspections or surveys required to be conducted under the Biodiversity Stewardship Agreement. This should include all completed
diary templates and completed templates for the reporting of monitoring activities.

Signature and certification

| hereby declare that the information supplied in this report is accurate and complies with the reporting requirements under the Biodiversity Stewardship Agreement
Note: If the land that forms the Biodiversity Stewardship Site is owned by multiple persons, each Owner must sign this Annual Report

Signed: Signed:
Date: Date:
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Attachment 5: Dictionary

In this Deed, unless a contrary intention appears, a capitalised word or words has the meaning given in the
corresponding row in the table below:

Note: Definitions used only within the Management Plan are defined within the Management Plan and are not defined in this

Dictionary

Word/s Meaning Word/s Meaning

Aboriginal The same meaning that “Aboriginal Annual Reporting The form entitled “Annual Reporting
Objects objects” has in the NPW Act Template Template” which has been available to

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was “Aboriginal object
means any deposit, object or
material evidence (not being a
handicraft made for sale) relating to
the Aboriginal habitation of the area
that comprises New South Wales,
being habitation before or
concurrent with (or both) the
occupation of that area by persons

the Owner by whichever is the most
recent of the following:

- as attached to this Deed in
Attachment 4

- on the NSW BCT website

- as supplied to the Owner by the
Minister's Representative from
time to time

Assessment Date

The date on which the assessment for
the preparation of the Site Assessment
Report commenced

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was “Aboriginal place
means any place declared to be an
Aboriginal place under section 84” of
the NPW Act

Accredited Person

The meaning given to it in section 1.6
of the Biodiversity Conservation Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meant a person accredited to
prepare biodiversity assessment
reports in accordance with the
Biodiversity Assessment Method,
under the scheme for the
accreditation that is prepared in draft
by the Environment Agency Head
and published by the Minister on the
NSW legislation website

of non-Aboriginal extraction, and Attachment A numbered attachment at the end of
includes Aboriginal remains” this Deed
Aboriginal Places The same meaning that “Aboriginal Authorised Any one or more of the following:
places” has in the NPW Act Entrant - the Minister

— the Minister’'s Representative

— the Environment Agency Head

— an officer of DPIE or the NSW
BCT

— any other person that the
Minister, the Environment Agency
Head or an officer of DPIE or the
NSW BCT requests the Owner to
allow onto the Land to carry out
Research and/or Monitoring
where the Owner has consented
to such request (such consent not
to be unreasonably withheld or
delayed)

Agreement Date

The date on which the last party
executes the Deed, being the date set
out in Error! Reference source not
found.

Authorised Officer

A person who is appointed as an
authorised officer under Part 12 of the
Biodiversity Conservation Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date, the
Environment Agency Head may
appoint any person (including a
class of persons) as an authorised
officer

Annual
Contribution

The annual contribution payable in
relation to the Biodiversity Stewardship
Site, determined in accordance with
clause 6.27 of the Biodiversity
Conservation Regulations

Annual Report

An annual report for each Reporting
Period in the form of, and attaching the
information and documents required
by, the Annual Reporting Template

Authority

Any federal, state or local government
authority, body or department having
jurisdiction in relation to the Premises
or this Deed and includes any
governmental or semi-governmental or
local governmental authority,
administrative or judicial body or
tribunal, department, commission,
public authority, agency, minister,
statutory corporation or instrumentality
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Word/s Meaning Word/s Meaning
Biodiversity The meaning given to it in section 1.5 Biodiversity The meaning given to it in section 1.5
of the Biodiversity Conservation Act Values of the Biodiversity Conservation Act
Note: This definition may change Note: This definition may change
from time to time with changes in from time to time with changes in
Law, but on the Agreement Date this Law, but on the Agreement Date this
meaning was “the variety of living meaning was:
animal and plant life from all
sources, and includes diversity “ vegetation integrity—being the
within and between species and degree to which the composition,
diversity of ecosystems” structure and function of vegetation
at a particular site and the
Biodiversity The method established under section surrounding landscape has been
Assessment 6.7 of the Biodiversity Conservation altered from a near natural state,
Method Act - habitat suitability—being the
degree to which the habitat needs of
Biodiversity The Biodiversity Conservation Act threatened species are present at a

Conservation Act

2016 (NSW) and any regulations from
time to time in force under that Act

Biodiversity The Biodiversity Conservation
Conservation Regulation 2017 (NSW)

Regulations

Biodiversity A biodiversity credit created under this
Credit Deed

Biodiversity The fund established under Part 6 of

Stewardship
Payments Fund

the Biodiversity Conservation Act to
hold funds from the transfer or
retirement of Biodiversity Credits, and
other funds

Biodiversity
Stewardship Site

The area described in Error!
Reference source not found. beside
the words “Biodiversity Stewardship
Site”
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particular site,

- threatened species abundance—
being the occurrence and
abundance of threatened species or
threatened ecological communities,
or their habitat, at a particular site,

- vegetation abundance—being the
occurrence and abundance of
vegetation at a particular site,

- habitat connectivity—being the
degree to which a particular site
connects different areas of habitat of
threatened species to facilitate the
movement of those species across
their range,

- threatened species movement—
being the degree to which a
particular site contributes to the
movement of threatened species to
maintain their lifecycle,

- flight path integrity—being the
degree to which the flight paths of
protected animals over a particular
site are free from interference,

- water sustainability—being the
degree to which water quality, water
bodies and hydrological processes
sustain threatened species and
threatened ecological communities
at a particular site”

Business Day

A day that is not:

— a Saturday, Sunday, public

holiday or bank holiday in
Sydney, Australia; or

- 24,27, 28, 29, 30 or 31 of

December

Claim

Any claim, damage, demand, liability,
Cost, loss, suit, proceeding (whether

actual or potential), right of action and
claim for compensation

Cost

Any cost, expense, charge, payment,
outgoing, loss or other expenditure of
any nature whether direct, indirect or
consequential and whether accrued or
paid and includes legal costs and
expenses on whichever is the higher of
a full indemnity basis or solicitor and
own client basis




Word/s

Meaning

Word/s

Meaning

CPI

The Consumer Price Index All Groups
number relating to Sydney published
from time to time by the Australian
Bureau of Statistics (or if that index
ceases to be published then such other
index which is, in the reasonable
opinion of the Minister, a similar index
which reflects changes in the cost of
living in Sydney at the relevant time)

Environment
Agency Head

The meaning given to it in section 1.6
of the Biodiversity Conservation Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was “the Secretary of the
Department of Planning, Industry
and Environment”

Deed

This deed and includes any
attachments, annexures or schedules
attached to this deed

Development

The meaning given to it in section 1.6
of the Biodiversity Conservation Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was:

“(a) the use of land, and

(b) the subdivision of land, and

(c) the erection of a building, and
(d) the carrying out of a work, and
(e) the demolition of a building or
work, and

(f) any other act, matter or thing
referred to in section 26 of the
Environmental Planning and
Assessment Act 1979 (NSW) that is
controlled by an environmental
planning instrument,

but does not include the demolition
of a temporary structure”

First Payment
Date

The date of the first occasion when the
balance in the Relevant Account is
equal to or greater than 100% of the
Total Fund Deposit

Force Majeure
Event

An event that is beyond the reasonable
control of the Owner, including any
natural disaster, fire, flood, accident,
war, riot, act of terrorism, biohazard, a
serious epidemic, or a change in
legislation, but only to the extent that
such events were beyond the Owner’s
reasonable control. A force majeure
event does not however include any
obligation to pay money, a labour
dispute or shortage of materials or
labour

Dictionary

This Attachment 5 and includes any
replacement or updated component of
such Attachment from time to time

Disclosure
Information

The information contained in this Deed,
including a copy of the Deed and
details of the location of the Land and
Management Actions and
Management Payments under this
Deed

Formal Review

A review conducted by an Accredited
Person or by an appropriately qualified
person to consider the efficacy of the
Management Plan, including the
Management Actions, and any
amendments to the Management Plan
that the reviewer considers appropriate
to ensure the conservation of
Biodiversity and of Biodiversity Values
on the Biodiversity Stewardship Site
and a written report summarising the
findings of that review

Dispute

A dispute, difference or claim in
connection with this Deed (but
excluding any dispute, difference or
claim in connection with clause 29).

Fund Manager

The person appointed from time to
time under Part 6 of the Biodiversity
Conservation Act as the “fund
manager” in respect of the Biodiversity
Stewardship Payments Fund, and who,
as at the Agreement Date, is the
person listed in Error! Reference
source not found..

Dispute Notice

A notice setting out:

- the nature, or subject matter, of
the Dispute, including a summary
of any efforts made to resolve
other than in accordance with the
Dispute Resolution Process;

- the identity of any other person
centrally involved in the Dispute;

— the intent to invoke the Dispute
Resolution Process; and

- (if practicable) the outcomes
which the notifying party wishes
to achieve

Funding The Funding Acknowledgement
Acknowledgement @ Guidelines for recipients of NSW
Guidelines Government infrastructure grants
published by the NSW Government
and as updated from time to time
GST Act A New Tax System (Goods and

Services Tax) Act 1999 (Cth).

The expressions “GST”, “Input Tax
Credit”, “Recipient”, “Supply”, “Tax
Invoice” and “Taxable Supply” have the
meanings given to those expressions
in the GST Act and “Supplier” means
the party who made the Taxable

Supply

Dispute The process set out in clauses Error!
Resolution Reference source not found. and

Process Error! Reference source not found..
DPIE The Department of Planning, Industry

and Environment
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+

a control order under section 62;
a requirement to assist an
authorised officer under section
103; or

a biosecurity direction under
section 128;

a weed control notice issued
under and prior to the repeal of
the Noxious Weeds Act 1993
(NSW);

under the Local Land Services
Act 2013 (NSW):

a pest control order under section
130,

an eradication order under
section 144,

a requirement for destruction of
pests under section 152, or

a requirement to assist an
authorised officer under section
179

a direction under section 37A of
the State Emergency and
Rescue Management Act 1989
(NSW) in relation to a state of
emergency or a direction under
section 22A of that Act,

under the Rural Fires Act 1997
(NSW):

any notified steps under section
63,

a direction under section 45 for
the prevention, control or
suppression of any bush fire,

a bush fire hazard reduction
notice under section 66,

an emergency fire fighting act
within the meaning of that Act,
emergency bush fire hazard
reduction work within the
meaning of that Act,

otherwise as part of any
managed bushfire hazard
reduction work that is carried out
in accordance with a current
bushfire hazard reduction
certificate that applies to the work
or the provisions of any bushfire
code applying to the land
specified in the certificate

+

+

+

+

+

+

+

+

+

+

+

+

+

+

Word/s Meaning Word/s Meaning
Identified Legal Any one or more of the requirements Management An obligation to act or an obligation to
Requirements listed below: Action refrain from doing something set out in
- under the Biosecurity Act 2015 section 1-7 of the Management Plan
(NSW):
+ an emergency order under Management A payment to be made to the Owner in
section 44; Payments accordance with clause Error!

Reference source not found..

Management Plan

The management plan attached to this

Deed in Attachment 4 and includes any
replacement or updated component of

such Attachment from time to time

Management Zone

An area of a given vegetation zone
within the Biodiversity Stewardship Site
subject to the same regime of
management identified as a
management zone on the map
immediately below the words “Property
Management Actions” included in the
Management Plan

Minister’s
Representative

The person nominated by the Minister
to be his or her representative from
time to time and who, as at the
Agreement Date, is the person set out
in Error! Reference source not
found..

Monitoring

Observing and making records (in any
form) of any one or more of the
following:

the status of and changes to
Biodiversity and Biodiversity
Values

the success of the Management
Plan in improving Biodiversity
compliance by the Owner with
this Deed and the Biodiversity
Conservation Act

Native Plant

The meaning given to it in section 5 of
the NPW Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was “native plant means
any tree, shrub, fern, creeper, vine,
palm or plant that is native to
Australia, and includes the flower
and any other part thereof”

Item A numbered item in the terms schedule
at the beginning of this Deed

Land The land described in Error!
Reference source not found. beside
the word “Land”

Law The common law, any requirement of

any rule, statute, proclamation,
regulation, ordinance or by-law,
present or future, and whether state,
federal or otherwise and the
requirements of any Authority

Native Vegetation

The meaning given to it in section 1.6
of the Biodiversity Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meant any plants (including trees,
saplings, shrubs, scrub,
groundcover) native to New South
Wales (ie established in New South
Wales before European settlement)

New Owner

Any transferee, assignee or novatee of
part or all of the Owner’s interest under
this Deed, including by way of a sale of
the Land, or any part of the Land
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Word/s

Meaning

Word/s

Meaning

Nominated Bank
Account

The bank account nominated by the
Owner in accordance with clause
Error! Reference source not found.
or as updated from time to time in
accordance with clause Error!
Reference source not found.

Note

Any indented or italicised text in this
point 8 font and prefaced by the
word “Note:”

Notice Address

The address set out in Error!
Reference source not found., Error!
Reference source not found., Error!
Reference source not found. or
Error! Reference source not found.
beside the words “Address for service
of notices” for the party to whom the
notice is to be given

Notified Occupant

Any Occupant that the Minister is
aware of because the Owner has
provided the notification required under
clause Error! Reference source not
found.

Operational
Deficit Threshold

The meaning given to it in the
Biodiversity Conservation Regulations

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meant:

(a) 20% of the total present value of
all scheduled management
payments in respect of the
biodiversity stewardship site for the
period starting from the most recent
anniversary of the date on which the
biodiversity stewardship agreement
was entered into and extending to
perpetuity, or

(b) such other amount as the
Minister determines, having regard
to the advice of the Fund Manager

NPW Act

The National Parks and Wildlife Act
1974 (NSW) and any regulations from
time to time in force under that Act

NSW BCT

The Biodiversity Conservation Trust of
New South Wales established under
the Biodiversity Conservation Act

Occupancy
Agreement

Any lease or licence or other
agreement which permits entry to or
occupancy of any part of the Land
(including the Biodiversity Stewardship
Site)

Occupant

Any person who occupies any part of
the Land pursuant to an Occupancy
Agreement (but does not include an
Owner)

Ongoing

In relation to the timing of carrying out
a Management Action means
commencing on the Agreement Date
or First Payment Date (as indicated)
and continuing in perpetuity, unless
specified otherwise

Operational
Deficit

The meaning given to it in the
Biodiversity Conservation Regulations

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meant the balance of the biodiversity
stewardship site account is less than
the total present value of all
scheduled management payments in
respect of the biodiversity
stewardship site for the period
starting from the most recent
anniversary of the date on which the
biodiversity stewardship agreement
was entered into and extending to
perpetuity.
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Owner

The person described as “Owner” at
Part A at the beginning of this Deed,
any successor or assign under clause
Error! Reference source not found.
and any person who is an “owner”
within the meaning given to that termin
section 1.6 of the Biodiversity
Conservation Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was that owner of land
includes:

(a) every person who, either at law
orin equity:

(i) is entitled to the land for any
estate of freehold in possession, or
(i) is a person to whom the Crown
has lawfully contracted to sell the
land under the Crown Lands Act
1989 (NSW) or any other Act
relating to the alienation of lands of
the Crown, or

(iij) is entitled to receive, or is in
receipt of, or if the land were let to a
tenant would be entitled to receive,
the rents and profits in respect of the
land, whether as beneficial owner,
trustee, mortgagee in possession or
otherwise, and

(b) a person who leases land under
the Crown Lands Act 1989, the
Crown Lands (Continued Tenures)
Act 1989 (NSW) or the Western
Lands Act 1901 (NSW), and

(c) any other person who, under the
regulations, is taken to be the owner
of the land,

but (unless the regulations otherwise
provide) does not include a
beneficiary of a trust relating to the
land




Word/s

Meaning

Word/s

Meaning

Owner Associate

Any representative, servant,
contractor, consultant, agent, lessee,
licensee or invitee of the Owner

Ownership
Change Date

The date that the Minister’s
Representative is notified of a change
in Owner of the Land

Payment Amount

Each amount set out in, or calculated
in accordance with, the Payment
Tables for a Payment Year, increased
in accordance with the method set out
in clause Error! Reference source
not found.

Registration

Registration of this Deed, or the
variation or termination of this Deed, in
the Register kept under the Real
Property Act 1900 (NSW) and
includes, where the context allows, an
application to register this Deed and
“Register” has a corresponding
meaning

Registration Date

The date on which the Minister
receives notification from the Registrar-
General that this Deed has been
registered under Section 5.12 of the
Biodiversity Conservation Act

Payment Tables

The tables in Error! Reference
source not found. and Error!
Reference source not found.

Payment Year

Each 12 month period:

- commencing on the First
Payment Date; and

— each yearly anniversary of the
First Payment Date

Relevant Account

The biodiversity stewardship site
account within the Biodiversity
Stewardship Payments Fund kept by
the Fund Manager in accordance with
the Biodiversity Conservation
Regulations

Permitted
Exception

An activity specified in the table in
Error! Reference source not found.,
provided it is carried out in accordance
with the requirements within that table,
and only in the Management Zones for
which the activity is permitted

Reporting
Obligations

The reporting and record keeping
requirements as set out in Attachment
Error! Reference source not found.

Protected Animal

The same meaning that it has in
section 1.6 of the Biodiversity
Conservation Act

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date this
meaning was “an animal of a
species listed or referred to in
Schedule 5 of the Biodiversity
Conservation Act” and “animal
means any animal, whether
vertebrate or invertebrate and in any
stage of biological development, but
does not include:

(a) humans, or

(b) fish within the meaning of the
Fisheries Management Act 1994
(NSW)”

Reporting Period

Each of the following:
- prior to the First Payment Date:
+ the 12 month period commencing
on the Agreement Date; and
+ each subsequent 12 month
period commencing on each
anniversary of the Agreement
Date
— on and from the First Payment
Date:
+ the 12 month period commencing
on such First Payment Date; and
+ each subsequent 12 month
period commencing on each
anniversary of the First Payment
Date

Research

The investigation into and study of
facts relating to Biodiversity and
Biodiversity Values, and the
conservation of Biodiversity and
Biodiversity Values

Protected Person

Each and all of the following:

- the Minister

— the Minister’s Representative

- the Environment Agency Head

- the employees or officers of DPIE

- the NSW BCT

- the members and committees of
the Board of the NSW BCT

- the employees and officers of the
NSW BCT

- any other person acting under the
delegation, direction or control of
the Minister, the Minister’s
Representative, the Environment
Agency Head or the NSW BCT
for any purpose

- the Crown in right of the State of
New South Wales

Review Date

— Until the first Ownership Change
Date, each 5th anniversary of the
Agreement Date

- On and after the Ownership
Change Date, on the Ownership
Change Date and each 5th
anniversary of the Ownership
Change Date

Sell

To sell, transfer, gift, assign or
otherwise dispose of and “Sale” has a
corresponding meaning

Site Assessment
Report

The report described in Error!
Reference source not found.

Site Sketch Plan

A plan in registrable form which is part
of this Deed showing the boundaries of
the Biodiversity Stewardship Site, but
not a deposited plan or subdivision
plan which is separate to this Deed
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Word/s Meaning Word/s Meaning
Site Splitting A gifting or transfer of part only of the Total Fund The meaning given to it in section
Land, including a Subdivision in Deposit 6.21(7) of the Biodiversity
preparation for such a gift or transfer Conservation Act and for this
Biodiversity Stewardship Site is the
Note: For example, if the Owner amount specified in Error! Reference
wanted the Owner’s children to each source not found.
own part of the Land
Note: This definition may change
Special The terms and conditions set out in from time to time with changes in
Conditions Error! Reference source not found. Law, but on the Agreement Date this
meant, for a site, an amount
Standard Clauses Error! Reference source not determined (subject to the
Provisions found. to Error! Reference source regulations) by the Environment
not found. of this Deed, and this Agency Head as the present value
Dictionary of the total of all scheduled
management payments in respect of
Subdivide To physically or legally (or both) split or the site (under the biodiversity
separate the Land into portions or to stewardship agreement) during the
make any application to an Authority life of the agreement. The present
for such a split or separation value is to be determined by
. applying the discount rate
Templates The Templates available on the NSW determined and published by the
BCT website Environment Agency Head from time
Threatened Vegetation communities that are: fo time.
Ecological o Waste The meaning given to it in the
Community —  known to occur withinthe Protection of the Environment
Conservation Area and_specmed Operations Act 1997 (NSW)
as a threatened ecological
community in the Site Values Note: This definition may change
Report; or from time to time with changes in
—  listed in Schedule 2 to the Law, but on the Agreement Date this
Biodiversity Conservation Act; or meaning included:
- listed in accordance with the
Environment Protection and (a) any substance (whether solid,
Biodiversity Conservation Act liquid or gaseous) that is discharged,
1999 (Cth) emitted or deposited in the
Threatened The same meaning as in section 1.6 of environment in such volume,
Species the Biodiversity Conservation Act constituency or manner as to cause

Note: This definition may change
from time to time with changes in
Law, but on the Agreement Date a
list of threatened species was
available at
https.//www.legislation.nsw.qov.au/#/
view/act/2016/63/sch1
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an alteration in the environment, or

(b) any discarded, rejected,
unwanted, surplus or abandoned
substance, or

(c) any otherwise discarded,
rejected, unwanted, surplus or
abandoned substance intended for
sale or for recycling, processing,
recovery or purification by a
separate operation from that which
produced the substance, or

(d) any processed, recycled, re-
used or recovered substance
produced wholly or partly from waste
that is applied to land, or used as
fuel, but only in the circumstances
prescribed by the regulations, or

(e) any substance prescribed by the
regulations to be waste.

A substance is not precluded from
being waste merely because it is or
may be processed, recycled, re-
used or recovered
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Abstract The invasive rust Puccinia psidii (myrtle
rust) was detected in Australia in 2010 and is now
established along the east coast from southern New
South Wales to far north Queensland. Prior to reaching
Australia, severe damage from P. psidii was mainly
restricted to exotic eucalypt plantations in South
America, guava plantations in Brazil, allspice planta-
tions in Jamaica, and exotic Myrtaceous tree species in
the USA; the only previous record of widespread
damage in native environments is of endangered
Eugenia koolauensis in Hawai’i. Using two rainforest
tree species as indicators of the impact of P. psidii, we
report for the first time severe damage to endemic
Myrtaceae in native forests in Australia, after only
4 years’ exposure to P. psidii. A 3-year disease
exclusion trial in a natural stand of Rhodamnia

Electronic supplementary material The online version of
this article (doi:10.1007/s10530-015-0996-y) contains supple-
mentary material, which is available to authorized users.
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rubescens unequivocally showed that repeated, severe
infection leads to gradual crown loss and ultimately
tree mortality; trees were killed in less than 4 years.
Significant (p < 0.001) correlations were found
between both incidence (r = 0.36) and severity
(r = 0.38) of P. psidii and subsequent crown loss
(crown transparency). This provided supporting evi-
dence to conclude a causal association between P.
psidii and crown loss and tree mortality in our field
assessments of R. rubescens and Rhodomyrtus psid-
ioides across their native range. Assessments revealed
high levels of damage by P. psidii to immature leaves,
shoots and tree crowns—averaging 76 % (R. rubes-
cens) and 95 % (R. psidioides) crown transparency—
as well as tree mortality. For R. psidioides, we saw
exceptionally high levels of tree mortality, with over
half the trees surveyed dead and 40 % of stands with
greater than 50 % tree mortality, including two stands
where all trees were dead. Tree mortality was less
prevalent for R. rubescens, with only 12 % of trees
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surveyed dead and two sites with greater than 50 %
mortality. Any alternative causal agents for this tree
mortality have been discounted. The ecological
implications of this are unclear, but our work clearly
illustrates the potential for P. psidii to negatively
affect Australia’s biodiversity.

Keywords Invasive fungi - Guava rust - Eucalyptus
rust - Biodiversity - Environmental monitoring -
Ecological impacts - Extinction risk - Environmental
change

Introduction

Puccinia psidii Winter is an invasive pathogen of
global significance that has rapidly expanded its
international range over the past decade. It infects
and kills newly expanding leaves and stems, as well as
fruit and flowers (Ferreira 1983; Coutinho et al. 1998),
and has a wide host range within Myrtaceae (Carnegie
and Lidbetter 2012; Giblin and Carnegie 2014).
Described from common guava (Psidium guajava) in
Brazil (Winter 1884), and believed to be native to
South and Central America, it gained notoriety in its
country of origin in the 1970s following severe
damage in nurseries and plantations of exotic Euca-
lyptus species (Ferreira 1983). Puccinia psidii has also
significantly affected guava production in Brazil
(Ferrari et al. 1997; Lim and Manicom 2003). While
not known to cause severe damage in undisturbed
natural environments in Brazil, probably due to co-
evolution of hosts and pathogen, the invasive potential
of P. psidii was realized when it established on new
continents. Although known for many years in
Jamaica on exotic Syzygium jambos (Dale 1955), a
new strain detected in 1934 caused extensive damage
to Pimento dioica (allspice) plantations, resulting in
the collapse of the allspice industry in certain regions
within two years (MacLachlan 1938). In Florida,
USA, P. psidii was first identified on P. dioica in 1977
(Marlatt and Kimbrough 1980), but it was not until
new strains invaded that severe epiphytotics occurred;
firstly on Melaleuca quinquenervia in the late 1990s
(Rayachhetry et al. 1997) and more recently on
Rhodomyrtus tomentosa (Rayamajhi et al. 2013)—
both exotic invasive weeds in Florida. When P. psidii
reached Hawai’i in 2005 (Uchida et al. 2006), it spread
quickly and within several years was causing

@ Springer

extensive damage to exotic S. jambos (Uchida and
Loope 2009) and threatening native endangered
Myrtaceae (Loope 2010). In the past decade, P. psidii
has also invaded Japan (Kawanishi et al. 2009), China
(Zhuang and Wei 2011), Australia (Carnegie et al.
2010), South Africa (Roux et al. 2013) and New
Caledonia (Giblin 2013). The disease it causes is
variably known as guava rust, eucalyptus rust or
myrtle rust.

Prior to reaching Australia, the known host range
for P. psidii was 129 species in 33 genera of
Myrtaceae, including important Australian genera
such as Eucalyptus, Melaleuca and Leptospermum
(Carnegie and Lidbetter 2012). Australia is floristi-
cally dominated by Myrtaceae, which is widespread
and abundant across the continent and thus important
in many ecological processes (Myerscough 1998).
Many industries are reliant on Myrtaceae, including
forestry, nursery, essential oils and cut flower, and the
conservation and biodiversity reliance on Myrtaceae
cannot be overstated. As such, P. psidii had been
recognized as a serious biosecurity threat in Australia
for some time (Commonwealth Department of Pri-
mary Industry 1985; Grgurinovic et al. 2006; Glen
et al. 2007). In April 2010, P. psidii was detected in
New South Wales (NSW), Australia; an eradication
attempt ensued, but ultimately failed (Carnegie et al.
2010; Carnegie and Cooper 2011). Once established
outside of nurseries, it spread rapidly, becoming
established in the natural ecosystem throughout
coastal NSW and south-east Queensland by mid-
2011 and in far north Queensland by mid-2012
(Carnegie and Lidbetter 2012; Pegg et al. 2014).
Puccinia psidii has now established, albeit with
limited distribution, in Victoria (http://agriculture.
vic.gov.au), Tasmania (http://dpipwe.tas.gov.au) and
the Northern Territory (http://www.nt.gov.au/). A
large number of naive hosts have thus been exposed to
this pathogen and as a result the host range has rapidly
expanded. There are now 232 species known as hosts
due to natural infection in Australia (all but 18 native
to Australia) and another 115 hosts recorded from
artificial inoculation only, bringing the total hosts for
P. psidii globally to over 450 species and 73 genera
(Carnegie and Lidbetter 2012; Morin et al. 2012; Pegg
et al. 2014; Giblin and Carnegie 2014).

The perceived threat to Australian biodiversity and
industry is now being realized. Severe damage to key
species has been observed in native environments,
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including rainforest understorey species such as
Rhodamnia rubescens and Rhodomyrtus psidioides
and the keystone wetland species M. quinquenervia
(Carnegie and Cooper 2011; Carnegie and Lidbetter
2012; Pegg et al. 2014). The essential oil industry is
being significantly affected, particularly lemon myrtle
(Backhousia citriodora), and although P. psidii has
been found in eucalypt plantations, the forest industry
has not yet been severely affected (Carnegie 2015).
Puccinia psidii has been listed as a key threatening
process to the natural environment in NSW (http://
www.environment.nsw.gov.au/determinations/exoti
crustfungiFD.htm), and was recently nominated (un-
successfully) as a key threatening process at the fed-
eral level (Makinson 2014). However, limited studies
on the effects of P. psidii in the native environment
have been initiated. This is surprising considering the
heightened publicity P. psidii received prior to intro-
duction and during the emergency response, and the
anticipated threat to native Myrtaceae and biodiver-
sity. Thus our objective was to gather critical data on
the potential threat of P. psidii in natural ecosystems in
eastern Australia using two rainforest species—R.
rubescens and R. psidioides—as indicators of the
impact of P. psidii. We conducted a manipulative field
experiment (disease exclusion trial) in a natural stand
of R. rubescens over 3 years to gather rigorous quan-
titative data on the progression of disease and its
subsequent effects on crown health and tree survival.
Extensive field assessments of P. psidii damage and
tree health were conducted across the native range of
our two indicator species to obtain an understanding of
the extent and severity of the impact of P. psidii in
natural ecosystems in Australia.

Methods
Selected study species

We selected two rainforest species to quantify the
impact of P. psidii in natural ecosystems in Australia
and to illustrate the potential for P. psidii to affect
similarly susceptible Myrtaceae. The two species, R.
rubescens and R. psidioides, are listed as highly to
extremely susceptible to P. psidii, including fruit
infection, based on field observations in Australia
(Carnegie and Cooper 2011; Carnegie and Lidbetter
2012; Pegg et al. 2014). Rhodamnia rubescens (brush

turpentine) is a common pioneer species in subtrop-
ical, cool and warm temperate rainforests, with a
coastal distribution from Batemans Bay in southern
NSW to Gympie in southern Queensland (Floyd 1989)
(Fig. 1). It is an understorey shrub to small tree with
dense foliage, and although reported to reach heights
of 25 m (Floyd 1989), we rarely observed trees over
15 m. Rhodomyrtus psidioides (native guava) is an
understorey shrub to small tree (to 12 m) found in
littoral rainforests and wet sclerophyll forests with a
coastal distribution from Gosford on the Central Coast
of NSW to Gympie in southern Queensland (Floyd
1989) (Fig. 2). It is known as a pioneer species in
disturbed environments (Williams and Adam 2010).
Puccinia psidii is known to have been established
across the range of these species since mid-2011
(www.bionet.nsw.gov.au/; Carnegie and Lidbetter
2012; Pegg et al. 2014). There is a paucity of botanical
or ecological research on these two species: both are
known to be susceptible to drought and frost, but have
few natural enemies, and are often described as good
“screen” trees for their dense foliage (Floyd 1989;
Shaw 2015; www.noosanativeplants.com.au). Neither
species was considered as either rare or of conserva-
tion concern prior to 2010 and are still currently listed
as ‘Least Concern’ under state and federal legislation
(http://www.environment.nsw.gov.au/threatenedspeci
es/; http://www.ehp.qld.gov.au/wildlife/threatened-spec
ies/; http://www.environment.gov.au/biodiversity/threat
ened/species).

Effect of repeated damage by Puccinia psidii
on Rhodamnia rubescens: Olney State Forest
disease exclusion trial

Trial design

A disease exclusion trial was established in Olney
State Forest (SF) (33°07'53"S, 151°15”30"E) on the
Central Coast of NSW to quantify the effect of
repeated damage from P. psidii on R. rubescens and
examine the progress of disease symptoms over time.
The site selected was a wet sclerophyll forest in a
moist gully with an abundance of R. rubescens ranging
in size from newly emerging seedlings to 12 + m
trees. Overstorey trees included Syncarpia glomulif-
era and Eucalyptus spp., with the understorey dom-
inated by R. rubescens and Allocasuarina sp. Puccinia
psidii was first detected in Olney SF in October 2010
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Fig. 1 Map of Rhodamnia rubescens survey sites. Native distribution of R. rubescens (grey triangles) obtained from Atlas of Living
Australia (www.ala.org.au) and mean crown transparency of survey plots (graduated circles)

(Carnegie and Cooper 2011), 6 months after P. psidii
was detected in Australia; Olney SF is less than 10 km
north of the first known infected location in Australia.
It is likely that P. psidii had been present for several
months prior to being detected.
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Twenty trees were selected by walking a line-
transect through the forest and every 5 m selecting the
nearest R. rubescens tree ~0.5 to ~4.0 m in height
(trees above this height would be too difficult to
spray). Ten trees were then randomly assigned as
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Fig. 2 Map of Rhodomyrtus psidioides survey sites. Native distribution of R. psidioides (grey triangles) obtained from Atlas of Living
Australia (www.ala.org.au), and mean crown transparency of survey plots (graduated circles)

treated (sprayed) and 10 as untreated (not sprayed). All
foliage on treated trees was sprayed to run-off with the
fungicide triadimenol (50 mL/100 L)—which is reg-
istered in Australia for control of P. psidii (http://
permits.apvma.gov.au/PER12319.PDF)—with a manual

pressurized back-pack spray unit. Fungicide application
generally occurred monthly from August 2011 to October
2014. From June 2013, the ten treated trees were split into
two groups with five individuals randomly selected for
ongoing fungicide treatment while the other five were no
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longer treated with fungicide (hereafter termed “partially
treated”). This was carried out so that trees could recover
from infection for a period, so that we could then follow
disease progression from initial infection onwards, simi-
lar to original disease establishment in the forest.

Tree assessments

The whole crown of each tree was assessed for crown
transparency (Schomaker et al. 2007) monthly from
August 2011 to October 2014 to provide an indication
of the impact on tree health due to repeated damage
from P. psidii: low transparency (e.g. 25 %) indicated
many leaves in the crown and limited impact from P.
psidii infection; high transparency (e.g. 75 %) indi-
cated few leaves and a high level of impact. No other
causal agent of defoliation (e.g. herbivores or drought)
was observed during the course of the study. Incidence
and severity of P. psidii was assessed on leaves to gain
an understanding of the relationship between leaf dam-
age and crown transparency and to follow progression
of damage over time. Incidence (% infected) and
severity (% leaf area affected on diseased leaves) of
P. psidii was assessed on leaves on individual
branches from August 2011 to December 2012 and
thereafter on leaves in the whole crown up to October
2014 as follows. Three branches per tree were
randomly selected and tagged 30 cm from the tip
and each month from August 2011 to December 2012
the number of leaves (immature and mature leaves
combined) on each branch counted and the incidence
and severity of P. psidii on these leaves assessed.
“Immature” leaves had recently been produced and
were still susceptible; “mature” leaves, representing
several leaf cohorts, had previously been susceptible,
but had since matured and were no longer susceptible
to new infection. From March 2013 to October 2014,
individual branches were no longer assessed and the
incidence and severity of P. psidii on the immature
leaves only, across the whole crown, was assessed at
monthly intervals. The methodology was modified as
many of the tagged branches on the untreated trees had
died by March 2013, hence further data was collected
by assessing P. psidii in the whole crown. Only these
later assessments (March 2013—October 2014) were
used to conduct comparative analysis with crown
transparency and leaf flush. An estimate of the
proportion of immature leaves in the whole crown,
providing an indication of leaf flush events, was also
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assessed monthly from March 2013 to October 2014.
Development of flowers and fruit, and incidence of
rust on each, was to be assessed, however neither
flower nor fruit production was observed during this
study.

Quantification of infected leaf area and leaf size
on Rhodamnia rubescens at Olney SF

Within 6 months of initiation of the Olney SF disease
exclusion trial we observed a difference in disease
severity and an apparent difference in the size of newly
developed (immature) leaves between treated and
untreated trees. We hypothesized that this difference
in leaf size was due to repeated severe leaf damage and
subsequent defoliation on untreated trees resulting in
reduced carbon assimilation, thus affecting ongoing
leaf development. To further examine this, leaves
were collected and the leaf area damaged by P. psidii
(severity) and the total leaf area (size) of both treated
and untreated trees were assessed. Three branches per
tree from each of the 20 trees were randomly selected
(but avoiding tagged branches above) and two leaves
per leaf category (old, mature and immature) were
sampled six months after treatment began (i.e. 2
leaves x 3leaf categories x 3 branches = 18 leaves/
tree). For this experiment we designated three cate-
gories of leaf age to try to differentiate the effect of
treatment on leaf production (=leaf size): “old” leaves
had matured prior to commencement of the trial and so
any rust on these was from previous episodes of
infection; “mature” leaves, representing several leaf
cohorts, would have been produced after the trial
commenced and so would have been susceptible, but
had matured and were no longer susceptible at the time
they were sampled; “immature” leaves had recently
emerged and were susceptible. Whole leaves were
removed, placed in paper bags, pressed in a herbarium
press while still fresh and scanned using an HP Color
LaserJet CM3530fs MFP. The image processing
software QUANT (Vale et al. 2003) was used to
quantify leaf area (mm?) and the percentage of leaf
area damaged by P. psidii (P. psidii severity).

The impact of Puccinia psidii on indicator species
across their native range

To gain an understanding of the impact of P. psidii on
our indicator species, and ascertain whether there was
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any variation in susceptibility, we assessed native
stands of each species across the range of their natural
distribution. Stands were selected via feedback of
local ecologists (e.g. Forestry Corporation of NSW;
National Parks and Wildlife Service) and from species
location data obtained from the Atlas of Living
Australia (www.ala.org.au/). While some stands
were already known to have a history of P. psidii
related dieback, such as those listed in the Atlas of
NSW Wildlife (www.bionet.nsw.gov.au/), many sites
were selected without any prior knowledge of P. psidii
presence to remove bias from site selection. Stands
were selected if they were in native forests and ideally
contained at least 20 individuals. At each site (GPS
coordinates obtained), a central point was located
within the stand and the nearest 20 individuals marked
for assessment. Individuals smaller than ~0.5 m in
height were not included.

For each tree, assessments were made of P. psidii
infection and damage: (1) crown transparency (Scho-
maker et al. 2007), (2) incidence of P. psidii
(% infected) on (a) immature leaves, (b) mature leaves
and (c) flowers and fruits (if present), and (3) a disease
rating score (Pegg et al. 2012). Dead trees were classed
as 100 % crown transparency; results from the Olney
SF exclusion trial, and our extensive field observa-
tions, indicated that such trees might produce epi-
cormic growth or re-shoot, but that this foliage
subsequently became infected and died. No other
causal agent of defoliation (e.g. herbivores or drought)
was observed during our assessments. For disease
incidence assessments, immature leaves were those
that had not fully expanded and were thus still
susceptible to P. psidii; mature leaves were no longer
susceptible, but may have previously been infected
when immature and were still retained on trees.
Disease rating (0—4 scale) was based on the scale
developed by Pegg et al. (2012), where 0 = no
evidence of P. psidii symptoms, up to 4 = rust
pustules present on the majority of immature leaves
and shoots and evidence of stem and shoot dieback.
Based on results from the Olney SF disease exclusion
trial, a posteriori knowledge of our indicator species,
and typical foliage and stem and branch dieback
symptoms associated with repeated infection (Pegg
et al. 2014), we were confident that damage and crown
loss observed at sites assessed was caused by P. psidii.
Both our indicator species are evergreen.

Binoculars were used to assess tall trees where
necessary. Tree height (m) was measured with either a
height pole or laser rangefinder/height meter. Sites were
assessed between January and October 2014, roughly
3-3.5 years after P. psidii had established in natural
ecosystems across the natural range of these two species.

At each site we examined trees for typical symp-
toms of P. psidii infection and damage (Carnegie and
Lidbetter 2012; Pegg et al. 2014) to confirm presence
of the disease. This included yellow sori on immature
leaves and stems, old grey sori on mature leaves which
had been infected when immature, and branch and
stem dieback. No other disease established in Aus-
tralia presents similar symptoms (Walker 1983). At a
selection of sites, samples were collected for further
examination in the laboratory and molecular confir-
mation of P. psidii (results presented in Pegg et al.
2014; Machado et al. 2015).

Statistical analyses

Effect of repeated damage by Puccinia psidii
on Rhodamnia rubescens: Olney State Forest disease
exclusion trial

Crown transparency data were measured at regular
intervals so the data are a time series and the
observations over time on the same experimental unit
(tree) cannot be assumed to be independent. A mixed
effect model was used to model the auto-correlation
structure. An auto-correlation between the residuals of
different time points was modeled by introducing a
stationary auto-correlation function of order 1 (Chat-
field 2003; Diggle 1990). This error structure models
the residuals at time t (u,) as a function of residuals at
time t — 1 (u, _ ;) along with the noise (&):

Uy = pu;—q + & (1)

The parameter p is unknown, and needs to be
estimated from the data. This error structure results in
the following correlation structure:

COF(MI‘,MJ):{I lfl:S

pls=!l else

(2)

Treatment and time were used as fixed effects.
Initial plotting indicated a non-linear trend with time,
so a smoothing spline was fitted with time. The fitted
model is:
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Response variable = intercept + Treatment
+ f1(time) : Treatment + ¢

(3)

where crown transparency is the response variable,
treatment (=treated, untreated and partially treated),
and time is the number of days since the start of the
study period. A separate spline function (f}) is fitted for
each treatment over time rather than assuming a linear
relationship.

Maximum likelihood was used when comparing
nested models where the fixed effects differed (Zuur
etal. 2009). Likelihood ratio tests and t statistics were used
to identify the significant fixed effect terms in the model.
Model was validated by inspecting the residual plots to
check for homogeneity, independence and normality.

Quantification of infected leaf area and leaf size
at Olney SF

Observations were made within trees for the leaf area
data, so the observations are not independent and hence a
mixed effects model was fitted to the data. Fixed effects
that were included in the model were treatment, crown
transparency and leaf class (old, mature, immature).
Crown transparency was included in the model as we had
hypothesized that high crown transparency would result
in areduction in photosynthetic area and thus a reduction
in size of newly produced leaves due to depletion of
reserves. For the analysis, we included crown trans-
parency assessment dates that we believed would have
had some effect on foliage production for each leaf class
(i.e. crown transparency prior to or at the time of foliage
production): for immature leaves, we used mean crown
transparency from the two preceding assessments (Fe-
bruary 2012 and December 2011); for mature leaves we
used mean crown transparency for the December 2011
and November 2011 assessments (these leaves had
matured by the February 2012 assessment); for old leaves
we used crown transparency from August 2011 only.
The full model fitted is:

Response variable = intercept + Treat + LC
+ Trans + Treat : LC + o + ¢
(4)

where response variable is the leaf area or the severity
of P. psidii on leaves (P. psidii severity), Treat, LC,
Trans, Treat:LC, are the terms for fixed effects for
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treatment, leaf class, crown transparency and the
interaction of treatment and leaf class, and a, € are the
random effects for the tree and the error terms. The
variances for the treated and the untreated for severity
data were different. The heteroscedasticity structure
was specified by weights argument in the model. The
model was fitted using likelihood ratio tests for
significance testing.

The impact of Puccinia psidii on indicator species
across their native range

The crown transparency data has an inherent nested
structure as the trees are nested within locations and
cannot be assumed to be independent as is required for
linear regression. The data were therefore analyzed
using mixed models (Pinheiro and Bates 2000).
Restricted maximum likelihood (Zuur et al. 2009)
was used to compare nested models in which only the
random effects differed. Following the final random
effect structure the model was tested for fixed effects.
Likelihood ratio tests and t statistics were used to
identify the significant fixed effect terms in the model.

Previous rust (site with a known history of P.
psidii), disease rating, disease incidence on immature
leaves, disease incidence on mature leaves, and height
were used as the fixed variables. Location was used as
the random variable. The full model that was fitted
was:

Response variable = intercept + DR + PR + ML
+Ht+IL+o+¢

(5)

where crown transparency is the response variable,
DR, PR, ML, IL, Ht, are the fixed effect terms for
disease rating, previous rust, disease incidence on
mature leaves, disease incidence on immature leaves
and height, and o, € are the random effects for the
location and the error terms. We included previous
rust in the analysis to determine whether there was any
bias in our selection of sites we already knew had
disease compared to those with an unknown disease
history.

We also tested whether region—using Koppen
climate classification and seasonal rainfall data (www.
bom.gov.au)—had an effect on disease of R. rubes-
cens and R. psidioides across the survey sites. How-
ever, there was no effect so we did not report on this
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further. Pearson correlation coefficient was calculated
between crown transparency, severity on immature
and mature leaves and disease scores.

All analyses were conducted using R (R Core Team
2014), nlme (Pinheiro et al. 2014) and plotting was
done using ggplot2 (Wickham 2009) and lattice
(Sarkar 2008).

Results

Effect of repeated damage by Puccinia psidii
on Rhodamnia rubescens: Olney State Forest
disease exclusion trial

Monthly application of the fungicide triadimenol was
effective in controlling P. psidii on R. rubescens in the
native environment (Figs. 3, 4, Supplementary
Fig. 1). If fungicide application extended beyond this
time-frame, control was not effective (Supplementary
Fig. 1, arrows). Active P. psidii infection (sori
producing yellow urediniospores) was observed at
every assessment date on untreated trees. There was a
significant difference (p < 0.001) in crown trans-
parency between treated, untreated and partially
treated trees (Fig. 3). There was a significant autocor-
relation (p) between values over time for each tree
(p =0.2, p =0.01). The smoother terms were all

Fig. 3 Time series plot of
mean crown transparency of
all Rhodamnia rubescens
trees for the disease
exclusion trial at Olney State
Forest. The lines are locally
weighted scatterplot
smoothing curves (loess)
and the shaded areas are the
95 % confidence interval.
Red untreated, Blue treated,
Green partially treated
(treatment ceased in June
2013)

60

Crown Transparency %

404

80 /

significant (p < 0.001) and had 5, 3 and 5 degrees
freedom for untreated, treated and partially treated
trees, respectively, indicating that the trends in crown
transparency over time are non-linear. Based on data
from March 2013 to October 2014, crown trans-
parency was moderately correlated with incidence
(r=036, p<0.001) and severity (r= 0.38,
p < 0.001) of disease on immature leaves and with
percentage new flush (r = 0.51, p < 0.001); incidence
and severity were highly correlated (r = 0.86,
p < 0.001); and percentage new flush was moderately
correlated with incidence (r = 0.34, p < 0.001) and
severity (r = 0.31, p < 0.001) of disease on immature
leaves.

This trial allowed observations of disease progres-
sion, and the subsequent impact of this on trees, over
time. At the beginning of the trial, all trees had similar
crown transparency (Fig. 3) as well as incidence and
severity on mature and immature leaves (data not
shown). As the trial progressed, incidence and severity
of P. psidii infection on treated trees effectively
became zero while disease on untreated trees fluctu-
ated, but was significantly greater than on treated trees
(Supplementary Fig. 1). This corresponded with an
increase in crown transparency on untreated trees and
a decrease on treated trees (Fig. 3). Significant periods
of leaf production (leaf flush) generally followed a
trend of increasing during warm wet periods of the
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Fig. 4 Comparison of untreated tree (a) and treated tree (b) of Rhodamnia rubescens in the disease exclusion trial at Olney State Forest
24 months after commencement of the trial and approx. 3 years after Puccinia psidii established in the forest

year (i.e. spring to summer), but this was not always
consistent (Supplementary Fig. 1). Untreated trees
had a greater proportion of the crown as new flush,
compared to treated trees, as the majority of matured
leaves had fallen on untreated trees. Incidence and
severity of P. psidii generally followed a trend of
increasing during periods of high rainfall and reducing
during dry periods over winter (Supplementary
Fig. 1), but again this was not always consistent. A
similar trend, with a slight time lag, was observed for
crown transparency (Fig. 3). Generally, peaks in
incidence and severity occurred a month or so
following peaks in leaf flush (Supplementary Fig. 1).
A more detailed epidemiological study will be carried
out on this data.

Time-series observations of untreated trees
revealed that immature leaves became infected and
often distorted and died. This resulted in a prolifera-
tion of new shoots and immature leaves that subse-
quently became infected and distorted with many
dying. Within 6 months of the trial commencing, any
new (immature) leaves on untreated trees were
noticeably smaller than those on treated trees. Over
time, mature leaves that had been retained on
untreated trees prior to the trial beginning were shed,
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with little replacement (thus increasing crown trans-
parency). Occasionally, a new flush of leaves did not
coincide with conditions optimal for disease, resulting
in little infection and a cohort of leaves surviving to
maturity (and a subsequent decrease in crown trans-
parency). In contrast, on treated trees, immature leaves
were able to fully expand and were retained on trees,
thus resulting in a decrease in crown transparency.

When we divided the treated trees into two groups
in June 2013, we saw no noticeable change in disease
incidence and severity or crown transparency in the
now untreated (partially treated) trees for 6 months,
then a sharp increase in incidence and severity in early
2014 (Supplementary Fig. 1) followed by an increase
in crown transparency (Fig. 3), significantly different
(p < 0.001) from the treated trees.

In December 2013 we began to observe some
untreated trees almost completely defoliated and with
any retained immature leaves distorted and dead
(Fig. 4a). These trees subsequently produced a small
amount of new flush, which was again severely
infected, and by August 2014 these trees ceased to
produce new flush and had died. A separate assess-
ment of 100 trees in this stand (see section below “The
impact of Puccinia psidii on selected species across
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their native range”), revealed that 53 % of trees had
died by October 2014. Thus, tree mortality had
occurred in this native ecosystem less than four years
after P. psidii had established in this forest.

Quantification of infected leaf area and leaf size

Severity of P. psidii on leaves collected from the
disease exclusion trial at Olney SF was significantly
(p < 0.001) higher on the untreated compared to the
treated trees for all three leaf classes, but more so for
the mature and immature leaves. The size of leaves
(leaf area) was not significantly different between
treated and untreated trees for the old and mature leaf
class, but was significantly different between treat-
ments for the immature leaf class (p = 0.004). Mean
and standard errors (SE) for severity of P. psidii and
leaf area are presented in Table 1. Immature leaves
assessed using QUANT were produced generally
4-5 months after initiation of the trial, and so we
expected some influence of reducing crown trans-
parency of untreated trees on leaf production. How-
ever, previous crown transparency on trees from
which leaves were collected was not a significant
factor in determining leaf area or disease severity.

The impact of Puccinia psidii on indicator species
across their native range

For R. rubescens, we assessed 43 sites across the
native range from Murramarang National Park
(35°40'45"S, 150°16'55"E) near Batemans Bay,
NSW, to Traveston Crossing (26°11'43"S,
152°25'30"E) near Gympie, Queensland (Fig. 1), with
P. psidii present at all sites. The mean crown

transparency was 76.29 % (SE 0.81 %), with the
majority (79 %) of trees having greater than 60 %
transparency (Fig. 5a). Based on the disease exclusion
trial, and a posteriori knowledge of the species, we
surmise the normal crown transparency of R. rubes-
cens in an understorey is approx. 30-35 %. We
observed tree mortality at 18 sites, mostly only a few
trees, but five sites with between 20 and 40 % of trees
dead, one site with half the trees dead and another with
three-quarters of the trees dead (Table 2). Overall,
12 % of trees surveyed were classed as dead (Fig. 5a).
There was no evidence of any other primary causal
agent that could have been responsible for this tree
mortality. Mean disease incidence was greater on
immature leaves [56.37 % (SE 2.08 %)] than on
mature leaves [29.76 % (SE 1.16 %)], with a mean
disease rating (score) of 2.40 (SE 0.08). Crown
transparency was significantly (p < 0.001) negatively
correlated with tree height, and positively correlated
with disease rating and incidence of disease on mature
leaves (Table 3), but not with incidence of disease on
immature leaves or previous presence of rust at the
location. The disease rating score was highly corre-
lated with incidence on immature leaves (r = 0.89,
p < 0.001).

For R. psidioides, we assessed 18 sites from
Wambina Nature Reserve (33°24'60”S, 151°20'34"E)
near Gosford, NSW, to Tallebudgera Valley
(28°7'15"S, 153°12'48"E) near Beechmont, Queens-
land (Fig. 2), with P. psidii present at all sites. The
mean crown transparency was 94.88 % (SE 0.53 %),
with the majority of trees (82 %) having greater than
90 % transparency (Fig. 5b). Based on a posteriori
knowledge of the species, we surmise the normal
crown transparency of R. psidioides in an understorey

Table 1 Mean and standard error (SE) of percentage severity of Puccinia psidii and leaf area of old, mature and immature leaves
from treated and untreated trees analyzed with the image processing software QUANT from the Olney SF disease exclusion trial

Treatment Leaf class P. psidii severity (%) Leaf area (mmz)
Mean SE Mean SE

0 o1d 16.81 3.70 71.32 8.51
1 Old 6.40 0.78 68.83 8.27
0 Mature 11.06 2.54 58.03 11.43
1 Mature 0.36 0.08 69.12 8.50
0 Immature 19.13 5.81 14.03 3.21
1 Immature 0.97 0.50 49.44 5.61

0 = untreated; 1 = treated
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Fig. 5 Total tree counts
(across all sites) for crown
transparency (grey bars)—
in 10 % classes—and tree
mortality (black bar)
associated with Puccinia
psidii for a Rhodamnia
rubescens and

b Rhodomyrtus psidioides
from field assessments
across the species’ native
ranges
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is approx. 25-35 %. All but 3 sites had exceptional
levels of tree mortality (Table 4), with four sites having
50-75 % dead trees, two sites with 95 % dead trees,
and two sites with all trees (100 %) dead. Overall,
57 % of trees surveyed were dead (Fig. 5b). Trees of
all sizes were killed, including trees as tall as 12 m in
height (Fig. 6), with the stage of decline indicating
some had been dead for atleast 1 year (i.e.2 years after
P. psidii established in the region). There was no
evidence of any other primary causal agent that could
have been responsible for this tree mortality. Mean
disease incidence was greater on immature leaves
[94.46 % (SE 2.12 %)] than on mature leaves
[38.44 % (SE 3.18 %)], with a mean disease rating
(score) of 3.87 (SE 0.05). Crown transparency was not
significantly correlated with any other variable
assessed (data not shown).

For both these species, we observed severely
damaged trees with epicormic shoots infected and
killed by P. psidii. Ad hoc observations during surveys
revealed few regenerating seedlings and/or suckers,
and all with P. psidii infection and associated dieback.

Discussion

The disease exclusion trial at Olney SF unequivocally
showed that repeated, severe infection by P. psidii
results in a reduction in foliage production, severely
affects crown health and can lead to tree death. It also
revealed that myrtle rust is capable of killing mature
trees in a native forest ecosystem in fewer than four
years. This trial provided strong supporting evidence

@ Springer

1 I T T T T
100 0 20 40 60 80

Transparency

1
80 100

for our conclusions that the severe crown loss, dieback
and tree mortality we observed in R. rubescens and R.
psidioides across their native range was a result of
repeated infection by P. psidii. Any alternative causal
agents have been discounted. This is supported by
previous studies (Pegg et al. 2014; Shaw 2015).
Puccinia psidii has caused significant damage in
commercial plantations and orchards in South and
Central America (to both exotic and endemic species),
to invasive weed species in Florida and Hawai’i, and
to endangered endemic species in Hawai’i. This
disease is now causing significant damage to endemic
Myrtaceae in natural ecosystems in Australia. Severe
infection and crown loss, dieback and tree mortality
were observed in our indicator species—R. rubescens
and R. psidioides—across their entire native range.
Rhodomyrtus psidioides has been particularly
affected, with deaths of over half the trees in many
stands within 2-3 years of P. psidii establishing,
including mature trees up to 12 m tall. This species is
now undergoing a process of rapid decline across its
range as a result of P. psidii invasion: of the 297 trees
across 18 stands that we assessed, 57 % are dead, with
all but three sites having exceptional levels of tree
mortality. We know from observations of botanists
and seed collectors that stands of R. psidioides were
healthy prior to P. psidii establishing (Shaw 2015).
Thus, based on our data, R. psidioides has undergone a
population decline of greater than 50 % in less than
five years. Similar impact has been observed in
Hawai’i to endangered FEugenia koolauensis and
mature trees of the exotic S. jambos (Uchida and
Loope 2009; Loope 2010), but not previously to an
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Table 2 Percentage of Rhodamnia rubescens trees assessed as
dead at each survey site

Location Percent
dead
Austinmer, NSW 0.0
Bagawa SF, NSW 15.0
Bongil Bongil NP, NSW 10.0
Brill Brill SF, NSW 30.0
Brisbane Water NP, NSW 0.0
Chichester SF, NSW 8.3
Conglomerate SF, NSW 0.0
Cunninghams Gap, QLD 0.0
Ewingar SF 1, NSW 0.0
Ewingar SF 2, NSW 0.0
Flat Rock SF, NSW 0.0
Gibraltar Range NP, NSW 0.0
Gold Creek Reservoir, QLD 73.3
Goongery, NSW 154
Kiwarrak SF, NSW 26.3
McDonald SF, NSW 4.8
Mebbin NP 2, NSW 0.0
Mebbin NP 4, NSW 0.0
Middle Brother SF, NSW 0.0
Morton NP, NSW 0.0
Murramarang NP 1, NSW 4.5
Murramarang NP 2, NSW 8.3
Murramarang NP 3, NSW 16.7
Olney SF 1, NSW 533
Olney SF 2, NSW 0.0
Pine Creek SF, NSW 0.0
Red Head, NSW 40.0
Richmond Range NP, NSW 0.0
Royal NP, NSW 23.3
Seven Mile Beach NP, NSW 16.7
Tallebudgera Valley 1, QLD 25.0
Tallebudgera Valley 2, QLD 0.0
Termeil SF 1, NSW 0.0
Termeil SF 2, NSW 0.0
Tomerong SF, NSW 0.0
Tomerong, NSW 0.0
Traveston Crossing 1, QLD 0.0
Traveston Crossing 2, QLD 13.3
Upper Burringbar, NSW 0.0
Upper Sleepy Hollow, NSW 0.0
Wambina NR, NSW 11.1
Way Way SF, NSW 0.0
Yabbra SF, NSW 0.0

SF State Forest, NP National Park, NR Nature Reserve

abundant endemic species. The damage to R. rubes-
cens is just as extensive but less severe, with 12 % of
trees assessed as dead in our study, and tree mortality
observed in fewer than half the stands. It appears,
however, that R. rubescens can cope better with the
disease because it can manage to produce some flush
even after substantial defoliation. Still, based on our
surveys, R. rubescens numbers have declined by over
10 % in less than five years; this abundant species is
also undergoing significant decline across its range.

Our quantitative findings for both species are
supported by field botanists who have conducted
extensive surveys of these species during routine
botanical surveys and seed collecting over many
years: “...all sites of R. rubescens visited since 2010
are in serious decline...with no flowering or seed
observed” (Doug Beckers, Senior Botanist, National
Parks and Wildlife Service, pers. comm., May 2014);
“R. rubescens and R. psidioides are seriously threat-
ened, with significant decline in all stands visited...the
worst area in the Bellinger Valley [NSW] where
hundreds of plants have died...” (Richard Johnstone,
Seed Bank Officer/Botanist, The Australian Botanic
Garden Mount Annan, pers. comm., July 2014);
“Neither R. rubescens or R. psidioides have flowered
since 2010, with at least half of R. rubescens dead and
all known R. psidioides dead at monitoring sites” (Deb
Holloman, Bush Regeneration Coordinator, National
Parks and Wildlife Service, May 2015). Monitoring of
R. rubescens and R. psidioides stands in northern
NSW-—which prior to 2011 appeared to be vigorous
and in robust health—revealed devastating effects,
with 75 % tree mortality in some areas (Smith, M.,
National Parks and Wildlife Service, 2014, unpub-
lished). The impact of P. psidii on these hitherto
widespread species, neither of which is legislatively
‘listed’ under state or federal legislation, is likely to be
sufficient to justify a change in their status to
‘threatened” (IUCN 2001). While further investiga-
tions are required to determine the impacts on a range
of host species, those considered threatened prior to P.
psidii being detected in Australia and identified as
being susceptible may be at greater risk of becoming
extinct. Preliminary studies have already identified
that the currently threatened species Rhodamnia
angustifolia, a species with only 12 trees remaining
in the wild, has been further threatened, with repeat
infection resulting in loss of fecundity and rapid
dieback (Pegg et al. 2014).
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Table 3 ANOVA table for

Variables Value SE t-value p value
fixed effects of field
assessments of Rhodamnia Intercept 70.13 3.57 19.66 <0.001
rubescens Disease rating 3.17 0.66 4.77 <0.001
Height (m) —2.15 0.44 —4.90 <0.001
Disease incidence on mature leaves 0.20 0.03 6.04 <0.001

Table 4 Percentage of Rhodomyrtus psidioides trees assessed
as dead at each survey site

Location Percent
dead
Baggotville 1, NSW 69.2
Baggotville 2, NSW 60.0
Bongil Bongil NP, NSW 72.5
Broken Ridge, NSW 100.0
Cudgen NR, NSW 0.0
Ewingsdale, NSW 100.0
Goolawah RP, NSW 24.0
Myall Lakes NP, NSW 23.1
Port Macquarie 1, NSW 11.8
Port Macquarie 2, NSW 0.0
Red Head, NSW 0.0
Seal Rocks RP, NSW 20.0
Tallebudgera Valley, Qld 96.7
Tweed Coast, NSW 15.0
Upper Burringbar, NSW 95.7
Upper Sleepy Hollow, NSW 12.5
Wamberal Lagoon NR, NSW 50.0
Wambina NR, NSW 33.3

NP National Park, NR Nature Reserve, RP Regional Park

The assessments of R. rubescens in Olney SF
provided information not only on the effects of the
disease on R. rubescens but on the progression of
disease and rate of decline in the plant population. This
revealed not only how quickly the tree crown declines
(within 6 months) following repeated infection of
immature leaves and subsequent defoliation, but also
fluctuations in incidence and severity of disease over
time. The study using the image processing software
QUANT (Vale et al. 2003) provided more rigorous
data on the effects of P. psidii on R. rubescens at Olney
SF. For the immature leaf class, we saw a significant
difference in both disease severity and leaf area
between treatments, indicating a causal relationship
between disease and reduced leaf area. We had
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Fig. 6 Native stand of mature Rhodomyrtus psidioides in north
coastal NSW where the majority of trees have been killed within
2-3 years of Puccinia psidii establishing. Photo P. Entwistle

hypothesized that reduced leaf size would be associ-
ated with increased crown transparency on trees:
fewer leaves resulting in less photosynthesis leading to
a gradual decline in carbohydrates for ongoing leaf
production. However, we did not see a significant
correlation between these traits. This may be an
artifact of the trial design, as there were only three
assessments (August, November, December 2011) of
crown transparency prior to sampling leaves (February
2012). The data did, however, show that untreated
trees had more disease, smaller leaves (when they did
reach maturity) and higher crown transparency com-
pared to treated trees. We surmise that the gradual
decline in foliage retention on diseased trees resulted
in a decrease in photosynthetic capability of these trees
leading to a reduction in the size of newly produced
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leaves. Over time this likely resulted in the depletion
of stored carbohydrates, affecting further leaf devel-
opment and foliage replacement. Like P. dioica in
Jamaica (MacLachlan 1938) and S. jambos in Hawai’i
(Uchida and Loope 2009), R. rubescens and R.
psidioides are severely defoliated by P. psidii, result-
ing in the production of highly susceptible new
growth, which in-turn becomes severely infected and
defoliated. Repeated defoliation leads to reduced
foliage re-growth, affects reproduction, and ultimately
causes tree morality, likely due to carbohydrate
depletion (McPherson and Williams 1998).

The time-series observations of disease progression
at Olney SF provide some corroboration of the
published environmental factors that influence disease
development. Periods of rainfall were generally fol-
lowed by an increase in leaf production, even during
winter. This abundant susceptible foliage, with con-
tinued high humidity and rainfall, provided ideal
conditions for infection by P. psidii, and a subsequent
increase in incidence and severity of disease generally
within a month. Duration of leaf wetness and high
relative humidity combined with nocturnal tempera-
tures ranging from 18 to 22 °C have been recognized
in previous studies as being triggers for disease
outbreaks (Tessmann et al. 2001). The frequency and
quantity of rainfall is also a likely factor of signifi-
cance influencing rate and quantity of new leaf
growth.

Our work showed that P. psidii has expanded across
the entire natural range of our two study species, was
found on every plant surveyed, and the damage to
individual plants was generally high to extreme. The
overall impact of an invasive species can be measured
by the total area occupied (range), the abundance
across that range, and the damage on individual plants
(Parker et al. 1999). Thus, based on the metrics
proposed by Parker et al. (1999), the impact of P.
psidii on these two endemic species in natural
ecosystems in Australia is severe. Our study, however,
only investigated damage to individuals within pop-
ulations, and as such more research is required to gain
an understanding of the effects on plant communities
and ecosystem processes (Parker et al. 1999). The
short-term ecosystem-level impacts of P. psidii are
likely to include a reduction in photosynthesis and
productivity, stimulation of decomposition and
changes in microclimate and light condition in the
forest due to crown loss and mortality of highly

susceptible species (Lovett et al. 2006). Longer term
effects are likely to be related to a change in species
composition, due to local extirpation of highly
susceptible species, and subsequent changes of forest
structure, productivity, and nutrient cycling. Already
we are observing changes in plant community struc-
ture, with native grasses and exotic weeds (e.g.
Lantana camara) colonizing gaps provided by mor-
tality of R. psidioides stands (authors, pers. obs.).

Our selected species have proven useful in illus-
trating the potentially severe impact of P. psidii on
other highly or extremely susceptible species in an
ecologically critical family (Myrtaceae) that consti-
tutes about 10 % of the Australian flora by species—
about half of which occur in climatic zones identified
as conducive to P. psidii naturalisation (Kriticos et al.
2013). Pegg et al. (2014) considered 48 species in
Queensland alone to be highly or extremely suscep-
tible to P. psidii. We recommend a greater range of
species with a broader variation in susceptibility be
monitored, including both currently ‘listed’ threatened
species and ‘non-listed’ species. Understanding the
variability in species susceptibility is critical in order
to optimize scarce resources for potential species
recovery plans. Such monitoring will also assist in
detecting changes in disease severity due to local and
regional variation in climate and potentially herald the
incursion of new strains of P. psidii (e.g. Loope 2010).
The introduction of new strains of P. psidii into
Jamaica (MacLachlan 1938) and Florida (Rayachhetry
et al. 1997) resulted in devastating epidemics not
previously seen in those counties. Furthermore, it is
imperative that monitoring of plant communities and
ecosystems are initiated to fully understand the long-
term impact of this devastating invasive pathogen.

In just the short time that P. psidii has been
established in Australian natural ecosystems we have
observed significant damage and tree mortality. There
are few exotic diseases in Australia that threaten a
wide range of Australian flora. The most significant of
these is Phytophthora cinnamomi, which is associated
with mortality of a wide range of overstorey and
understorey species in multiple families including
Myrtaceae, Proteaceae, Epacridaceae and Papil-
ionaceae (Wills 1992; Weste 1994). Phytophthora
cinnamomi is associated with significant ecological
impact in plant communities in south-eastern
and south-western Australia, with declines in species
richness, plant abundance and percentage cover
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(Wills 1992; Weste 1994). Fauna dependent on these
plant communities are also affected. While P. psidii-
associated mortality of dominant overstorey trees has
not yet been recorded (although effects on vegetative
and seedling recruitment of these remain unknown),
over time we are likely to see significant alterations to
understorey plant communities due to P. psidii.

There are numerous examples of invasive forest
pathogens causing landscape-level ecological impacts
(Ellison et al. 2005; Loo 2009), including chestnut
blight (Cryphonectria parasitica) in North America
(Anagnostakis 1987), Dutch elm disease (Ophiostoma
ulmi and O. nova-ulmi) in Europe and North America
(Gibbs 1978) and phytophthora dieback (Phytoph-
thora cinnamomi) in Australia (Wills 1992; Weste
1994). The greatest impacts occur when invasive
pathogens cause mortality of foundation species
(Ellison et al. 2005; Loo 2009). Death of foundation
species are also often very dramatic, garnering gov-
ernment and public attention, e.g. phytophthora die-
back, Dutch elm disease and chestnut blight. Although
receiving government and public attention prior to
reaching Australia (e.g., O’Neill 2000; Grgurinovic
et al. 2006), and during the emergency response
following detection (e.g., Carnegie and Cooper 2011;
Makinson 2012), interest in P. psidii in Australia has
waned, partly because the “mycological firestorm”
that “environmentalists predicted” does not appear to
have eventuated (according to McRae 2013); there has
been no large scale tree mortality and minimal affects
to industries so far. Our studies, while currently
limited, have shown that P. psidii is severely affecting
key species in natural ecosystems, and likely to be
significantly affecting a wider range of species. Local
extirpation of highly susceptible species is likely,
potentially leading to species extinction. This work
clearly illustrates the potential for P. psidii to nega-
tively affect Australia’s biodiversity.
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(revised with advice from CTSSC and Qld, October 2018)

Rhodamnia rubescens (Benth.) Miq. (Myrtaceae)

Distribution: NSW, Qld

Current EPBC Act Status: Not listed

Current NSW BC Act Status: Not listed (Preliminary Determination to list as Critically Endangered
made under BC Act)

Summary of Conservation Assessment

Rhodamnia rubescens was found to be eligible for listing as Critically Endangered under the BC
Act 2016 under Clause 4.2 (equivalent to IUCN Criteria A3(e)). To be listed as threatened under
Clause 4.2 the species must have experienced a population reduction of 80% (CR threshold) over
three generations or 10 years (whichever is longer). The effect of Austropuccinia psidii (Myrtle
Rust) infection on R. rubescens is severe across the species entire range based on quantitative
evidence from field surveys. An > 80% reduction in the population of R. rubescens across Australia
over the three generations is projected given documented levels of mortality due to A. psidii
infection and high susceptibility to A. psidii in both mature individuals and seedlings.

Description and Taxonomy

Rhodamnia rubescens (Benth.) Miq. (family Myrtaceae) is described by PlantNET as:

“Shrub or small tree to 25 m high, bark reddish brown, fissured; young stems densely tomentose.
Leaves with lamina ovate to elliptic, 5—10 cm long, 2—4.5 cm wide, shortly acuminate, base cuneate
to rounded, upper surface green and sparsely hairy, lower surface paler and sparsely to densely
hairy with erect hairs; strongly 3-veined from base, lateral veins transverse; oil glands distinct,
moderately dense; petiole 4-9 mm long. Inflorescences 1-3 per axil, each usually 3-flowered;
peduncle 5-22 mm long. Hypanthium sparsely pubescent. Sepals 2-3 mm long, caducous. Petals
4—-6 mm diam., white. Stamens 3-5 mm long. Style 4-5 mm long. Fruit globose, 5-8 mm diam.,
red turning black.”

Synonyms: Rhodamnia trinervia (Sm.) Blume, Monoxora rubescens Benth.
Common name: Scrub Turpentine, Brown Malletwood

NOTE: Myrtle rust was previously known as Puccinia psidii (see Beenken 2017).

Distribution and abundance

Rhodamnia rubescens is known to occur from coastal districts of NSW north from Batemans Bay
(35.71° S, 150.18° E) to Bundaberg in Queensland (24.86° S, 152.35° E). The distribution of R.
rubescens occasionally extends inland onto the escarpment up to 600 m a.s.l. in areas with rainfall
of 1,000-1,600 mm (Benson & McDougall 1998).

There are 2,740 records associated with the name R. rubescens in Australia in the Atlas of Living
Australia (http://www.ala.org.au accessed 4/4/2018). Of these records, 329 are associated with
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vouchered herbarium specimens and 2,266 with the NSW Office of Environment & Heritage Atlas
of NSW Wildlife (BioNet). All records for R. rubescens from Herbarium and Atlas databases were
accessed and cleaned to remove duplicates and erroneous records. Note that two records from
the Wet Tropics region of Queensland were assumed to be incorrectly identified as this species is
not known to occur north of Gympie (Floyd 2008).

Populations

The number of distinct populations of Rhodamnia rubescens is unknown but is expected to be large
given the wide distribution of the species. Occurrences of R. rubescens are contiguous along the
entire range of the species with no significant disjunctions.

No formal estimates of total abundance of Rhodamnia rubescens across the range of the species,
or of extinction-risk status prior to 2010, have been located (Australian Network for Plant
Conservation, in litt. April 2016). It is reasonably suspected that given the large geographic range
size of R. rubescens and its characterisation as a ‘common’ species (Benson and McDougall 1998;
Floyd 2008) that the number of mature individuals may be large (i.e., not < 10,000, the IUCN
threshold for Vulnerable). However, there is clear evidence of R. rubescens mortality and a lack of
successful seedling recruitment due to infection by Austropuccinia psidii documented at multiple
sites across the species entire range (Carnegie et al. 2016; Pegg et al. 2017; J. Neldner in litt.
March 2018).

AOO and EOO estimates
Rhodamnia rubescens has a large geographic distribution.

The extent of occurrence (EOQO) was estimated to be 147,340 km2. The EOO is estimated based
on a minimum convex polygon enclosing all mapped occurrences of the species, the method of
assessment recommended by IUCN (2017).

The area of occupancy (AOO) was estimated to be 3,360 km2. This calculation was based on the
species occupying 840 (2 km x 2 km) grid cells, the spatial scale of assessment recommended by
IUCN (2017).

Evidence of population decline

The 'Introduction and establishment of Exotic Rust Fungi of the order Austropucciniales pathogenic
on plants of the family Myrtaceae' is listed as a Key Threatening Process under the NSW BC Act
(gazetted 15/4/2011). In 2014-2015, the Commonwealth Threatened Species Scientific Committee
considered a public nomination to list ‘exotic rust fungi of the order Pucciniales that are pathogenic
on plants of the family Myrtaceae’ as a Key Threatening Process under the Environment Protection
and Biodiversity Conservation Act 1999. The Committee decided that such pathogens are
encompassed within the existing ‘Novel biota and their impact on biodiversity’ Key Threatening
Process and did not prioritise the assessment.

Austropuccinia psidii was first detected in Australia on the NSW Central Coast in April 2010 and
has since established in natural ecosystems throughout coastal NSW, south-east Queensland and
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far north Queensland and has a limited distribution in Victoria, Tasmania and the Northern Territory
(Carnegie and Lidbetter 2012; Pegg et al. 2014).

Rhodamnia rubescens is a known host of A. psidii (Zauza et al. 2010) and is characterised as
'Highly to Extremely Susceptible' to infection (Pegg et al. 2014). All plant parts have been
documented as being affected by A. psidii infection, including leaves, stems, flowers and fruits
(Pegg et al. 2014; Carnegie et al. 2016). A disease rating system documents species susceptibility
to A. psidii infection from Relatively Tolerant to Extremely Susceptible (Pegg et al. 2014). Highly
susceptible species exhibit “rust sori...on 50-80% of expanding leaves and shoots, evidence of
rust on juvenile stems and older leaves, leaf and stem blighting and distortion, multiple sori per
leaf/stem” whereas Extremely Susceptible species exhibit “rust sori...on all expanding leaves,
shoots and juvenile stems; foliage dieback; evidence of stem and shoot dieback” (Pegg et al. 2014).
A susceptibility study of wild-collected seed of R. rubescens to A. psidii inoculation documented
60.5% of R. rubescens seedlings as being resistant to infection (Zauza et al. 2010). The fungal
isolate used in this glasshouse trial (UFV-02 (Race 1; Junghans et al. 2003) has not been confirmed
as the strain of A. psidii that is currently present in Australia. No significant variation in susceptibility
of populations of R. rubescens has been noted in field surveys (Carnegie et al. 2016). However,
field surveys have detected relatively healthy individual R. rubescens plants in some locations
which could be targeted for additional research (J. Willis in litt. April 2018).

Extensive field assessments of A. psidii damage on R. rubescens across its entire range have
been, and continue to be, conducted (Carnegie et al. 2016; Pegg et al. 2017; J. Neldner in litt.
March 2018; J. Ferris in litt. Jan 2018; J. Willis in litt. April 2018). Carnegie et al. (2016) surveyed
forty-three sites to assess for the impact of A. psidii on R. rubescens between January and October
2014 which was approximately 3-3.5 years after A. psidii had established across the range of this
host species (Carnegie and Lidbetter 2012; Pegg et al. 2014). Sites were distributed between
Murramarang National Park near Batemans Bay, NSW in the south, to Traveston Crossing near
Gympie, Queensland, in the north and are representative of A. psidii impacts across the population.
Sites were selected for assessment if they contained predominantly native vegetation and
approximately 20 individuals of R. rubescens. A. psidii was detected as present at all sites, and no
other plant disease established in Australia presents similar symptoms (Walker 1983). At all sites,
approximately 20 individuals of R. rubescens were assessed for crown transparency (Schomaker
et al. 2007) and the incidence of A. psidii (% infected) on mature leaves, immature leaves, flowers
and fruit and a disease rating score of 0-4 (Pegg et al. 2012) was allocated. Dead trees were
classed as 100% crown transparency.

The comprehensive assessments conducted by Carnegie et al. (2016) across the range of R.
rubescens document large levels of tree mortality across sites. Mortality of R. rubescens was
recorded across 18 of the 43 sites. Most sites contained only a few dead trees with the following
exceptions: five sites had between 20 and 40% mortality, one site with 50% mortality and one site
with 75% mortality (Carnegie et al. 2016). Across all sites mean crown transparency was 76.3%
(standard error 0.8%), with the majority (79%) of trees having greater than 60% transparency.
Based on prior knowledge of the species the normal crown transparency in an understorey is
approximately 30-35% (Carnegie et al. 2016).

Of the 669 trees assessed across the range of R. rubescens by Carnegie et al. (2016), 12% were
dead (77 individuals) equating to an annualised rate of decline (r) of -0.03 across the 3.5-year study
period. The generation length of R. rubescens is suspected to be at least 30-40 years given the
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height (> 25 m) which the species can attain (Floyd 2008). Using a generation time of 30-40 years,
R. rubescens is projected to decline by 96-99% over 3 generations.

All age classes of trees and plant parts were affected by A. psidii infection (Carnegie et al. 2016).
Disease incidence was greater on immature leaves (average incidence of 56.4% (standard error
2.1%) than on mature leaves (average incidence of 29.8% (standard error 1.2%) and an average
disease rating score of 2.4 (0-4 scale; standard error 0.08) was documented. Further observations
of R. rubescens infection with A. psidii since the publication of Carnegie et al. (2016) indicate that
at two surveyed sites (Bongil Bongil National Park and Royal National Park) mortality has increased
from 10% and 23% respectively to > 50% (ANPC in litt. April 2016). A new monitoring site in Pine
Creek State Forest also has >50% mortality (ANPC in litt. April 2016).

Information held by the National Environmental Science Program (NESP) database further
confirms the findings of Carnegie et al. (2016) that R. rubescens is highly impacted by A. psidii,
with an average damage assessment of c. 4 (4 = 50-90% branch death or branches with 50-90%
dieback or >80% crown transparency). The NESP database indicates that the majority of
populations where damage has been assessed have disease rating scores of 4 or above (48 of 90
populations), with an additional 24 populations of a disease rating of 3.

In parallel with the whole-of-range field surveys, a three-year disease exclusion trial was performed
in a natural stand of Rhodamnia rubescens in Olney State Forest on the Central Coast of NSW.
This trial “unequivocally showed that repeated, severe infection leads to gradual crown loss and
ultimately tree mortality” (Carnegie et al. 2016). Significant correlations were found between both
incidence (r=0.36; p > 0.001) and severity (r = 0.38 p > 0.001) of A. psidii infection and subsequent
crown loss (crown transparency). This trial documents the relationship between severe crown loss,
dieback and tree mortality observed in R. rubescens across its native range and repeated infection
by A. psidii. Any alternative causal agents have been discounted. This is supported by previous
studies (Pegg et al. 2014).

Ongoing observations in 2016 of a smaller sub-sample of observed populations from Carnegie et
al. (2016) since the end of the documented study period (2011-2014) estimate mortality has
increased to over 50% (A. Carnegie in litt. July 2016). Ongoing observations also indicate that there
has been no evidence of regenerating populations surviving, with no seedlings observed (A.
Carnegie in litt. July 2016). Mortality in mature R. rubescens individuals is continuing to increase
in a sub-sample of survey plots and this effect is consistent across much of the native range (A.
Carnegie in litt. July 2016). At one monitoring site the average canopy transparency rating,
indicating dieback levels has increased to 88% (June 2016) from 72% in (2014) in >50 trees
assessed (G. Pegg in litt. July 2016). A small trial was established at Tucki Tucki Nature Reserve
in northern NSW to examine the impact of A. psidii infection on flower and fruit production and
survival. Branches with flowers were sprayed with fungicide monthly and survival compared to
untreated branches. While fruit were produced on the untreated branches, all became infected and
none survived until maturity (G. Pegg in litt. July 2016).

An obvious change in species composition following mortality of R. rubescens has been detected
in a sub-sample of surveyed plots. The tree Cupaniopsis anacardioides has replaced R. rubescens
in some of the coastal areas as have a mix of species in inland areas including weeds (including
Lantana camara) (G. Pegg in litt. July 2016).
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Monitoring has also documented declines in the population of Rhodamnia rubescens in the north
western corner of Bongil Bongil National Park in East Boambee, 10 km south of Coffs Harbour,
NSW (M. Smith in litt. Aug 2016). This monitoring survey assessed the impact of A. psidii infection
on 30 R. rubescens plants between 2011-2014 and documented mortality of > 80% over this time
period (25 of the 30 plants dead, all with severe levels of infection). Return surveys in Aug 2016
document mortality in the five remaining plants (i.e. 100% mortality between 2012-2016). A nearby
population of 11 plants was monitored for infection with A. psidii between 2014-2016. Three of the
11 plants have died in the last two years, three have severely declined (foliage loss over two years
of between 80-95% of 2014 levels), two have suffered decline in foliage coverage of around 50%
from 2012 levels. All these three plants displayed active and abundant A. psidii spores during this
recent inspection. The remaining three plants have stabilised their foliage loss (M. Smith in litt. Aug
2016). Resurveys of many of these sites and popualtions have documented continuing decline and
mortality (J. Willis in litt. April 2018).

Quantitative findings of large declines in Rhodamnia rubescens populations are supported by field
botanists who have conducted extensive surveys during routine botanical surveys and seed
collecting over many years. Specific comments reported about the rapid and widespread decline
of the in Carnegie et al. (2016) include:

"... all sites of R. rubescens visited since 2010 are in serious decline ... with no flowering or seed
observed"

" ... R. rubescens [is] seriously threatened, with significant decline in all stands visited ... the worst
area in the Bellinger Valley [NSW] where hundreds of plants have died ... "

"R. rubescens [has not] flowered since 2010, with at least half of R. rubescens dead...at monitoring
sites"

Large reductions in population size across the range of R. rubescens since infection with of A.
psidii have been documented over a short period of time (10% mortality over a period of 3-3.5
years (2011 -2014)) relative to the generation length of the species. The generation length of R.
rubescens is suspected to be at least 30-40 years given the height (> 25 m) which the species can
attain (Floyd 2008). Soil-stored seed banks are unlikely to be extensive for this species given its
affinity for rainforest environments with high litter decomposition rates. The inferred median time to
germination of seed is 1.5 months being described as “1-2 months” in Benson and McDougall
(1998).

Based on tree mortality data from extensive field surveys (Carnegie et al. 2016), ad hoc
observations of infection and mortality in regenerating shoots and seedlings (various pers. comm)
and expert opinion about the apparent health of populations prior to the spread of A. psidii and
recent declines it is estimated that R. rubescens has already undergone a population reduction of
approximately 10% in less than five years. However, given the relatively long, suspected
generation length of the species and high susceptibility to A. psidii infection across all age-classes
of the species it is reasonably suspected that declines of greater than 80% of individuals may occur
within three generations.
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Multiple factors indicate that the rapid decline of R. rubescens is likely to continue into the future.
These factors include:

Lack of effective or practical control

No effective or practical chemical, biological or management control is currently available for
protecting populations of Rhodamnia rubescens in natural ecosystems from A. psidii infection.
Repeated monthly application of registered fungicides (e.g. triadimenol) for extremely high value
assets concentrated in small local areas may be feasible but is impractical for widespread control.
Where triadimenol has been used in experimental trials of A. pisdii control in natural populations of
R. rubescens applications repeated at longer than a monthly interval did not control infection
(Carnegie et al. 2016). In the absence of an effective control strategy for A. psidii further rapid
reductions of R. rubescens populations and individuals are highly likely.

The ubiquity of susceptible species in the family Myrtaceae in the Australian landscape makes
broad-scale eradication or containment of A. psidii unlikely (Glen et al. 2007). Surviving plants and
populations of R. rubescens will continue to be subject to spore load (whether as wind-borne spores
or by other vectors) from other species which severely reduces the likelihood of population recovery
(ANPC in litt. April 2016). Whilst some biological control agents have been trialled in other countries
to control A. psidii in Eucalyptus plantations the likelihood that these controls will become viable
options for eradication in Australia in the time frame relevant to the regeneration capacity of R.
rubescens are negligible (Glen et al. 2007). Manipulation of the environment via management
actions (e.g. fire management) to control A. psidii on established trees would likely lead to high
infection rates on highly susceptible resprouting leaf material (Carnegie et al. 2016).

Inadequate ex-situ collections

No adequate ex-situ collections of R. rubescens material exist (G. Errington in litt. October 2016).
For example, current holdings of wild-collected seed at the NSW Seedbank number < two hundred
seeds from two accessions. Tests on these holdings have shown extremely variable rates of seed
fill (ranging from less than 1% to about 70%) (ANPC in litt. April 2016). Soft-fruited Myrtaceae from
rainforest environments are characterised by seeds which are desiccation-intolerant and, therefore,
not suited to long-term conservation storage (Sommerville and Offord 2014). The Australian Seed
Bank partnership reports that the conservation seed bank at Mt Coot-tha, Brisbane, has one batch
of R. rubescens seed of unknown quantity (ANPC in litt. April 2016). Tissue culture collections are
currently held within the NSW PlantBank at the Australian Botanic Garden, Mount Annan NSW.

On the basis field observations of fruit production decline since 2012, NSW Seedbank collectors
only expect to be able to find significant collectable quantities of fruit or seed of R. rubescens at
some locations for another couple of years (ANPC in litt. April 2016).

Ecology

Rhodamnia rubescens commonly occurs in all rain forest subforms except cool temperate
rainforest. The species occupies a range of volcanically derived and sedimentary soils and is a
common pioneer species in eucalypt forests (Floyd 2008). Populations and individuals of R.
rubescens are often found in wet sclerophyll associations in rainforest transition zones (including
open forest of Eucalyptus tereticornis and E. bosistoana in the Sydney region) and creekside
riparian associations (Benson and McDougall 1998).
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R. rubescens flowers from late winter through spring, with a peak in October and fruits appear in
December in the Sydney region. The species is able to resprout from rootstock after fire and
produce suckers which may develop into thickets (Benson and McDougall 1998). The species is
characterised as a common understory tree (M. Smith in litt. Aug 2016).

The habitat of R. rubescens is likely to include the following vegetation classes: Subtropical
Rainforests, Northern Warm Temperate Rainforests, Littoral Rainforest, North Coast Wet
Sclerophyll Forests, Northern Hinterland WSF, Northern Escarpment WSF, Southern Lowland
WSF, and probably the northern patches of South Coast WSF and Southern Escarpment WSF,
and perhaps easterly patches of Northern Tableland WSF. It may also occur as a pioneer in
adjacent areas of dry sclerophyll and grassy woodland associations (Keith 2004; Floyd 2008).

Under the BC Act, R. rubescens is listed as a characteristic species in the Final Determination for
the Endangered Ecological Community (EEC) ‘Littoral Rainforest in the New South Wales North
Coast, Sydney Basin and South East Comer Bioregions’. Rhodamnia spp. are listed as
characteristic species for the in the Final Determination EEC ‘Lowland Rainforest in the NSW North
Coast and Sydney Basin Bioregions’ and the distribution of R. rubescens coincides with the spatial
currently documented spatial extent of this EEC.

The species is also highly likely to occur in the followings EECs listed under the BC Act (though is
not listed as a characteristic species): ‘Lowland Rainforest on Floodplain in the New South Wales
North Coast Bioregion’, ‘Subtropical Coastal Floodplain Forest of the New South Wales North
Coast Bioregion’ and ‘lllawarra Subtropical Rainforest in the Sydney Basin Bioregion’. The species
may possibly occur in the following EECs listed under the Act (though is not listed as a
characteristic species): ‘Hunter Lowland Redgum Forest in the Sydney Basin and New South
Wales North Coast Bioregions’, ‘River-Flat Eucalypt Forest on Coastal Floodplains of the New
South Wales North Coast, Sydney Basin and South East Corner Bioregions’, ‘Swamp Sclerophyll
Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East
Corner Bioregions’, ‘Kurnell Dune Forest in the Sutherland Shire and City of Rockdale’, ‘Milton
Ulladulla Subtropical Rainforest in the Sydney Basin Bioregion’ and ‘Pittwater and Wagstaffe
Spotted Gum Forest in the Sydney Basin Bioregion’.

Threats
Mortality caused by infection by Austropuccinia psidii (see ‘Evidence of population decline’).

It is reasonably suspected that some populations of R. rubescens may also have undergone
decline as a result of threatening processes in the past, such as land-clearing (particularly in
rainforest clearing efforts in northern NSW for agriculture), fragmentation of populations, and weed
invasion. These threats have been documented as causes of decline in the EEC ‘Littoral Rainforest
in the New South Wales North Coast, Sydney Basin and South East Corner Bioregions’ where R.
rubescens is a named as a characteristic species (Adam 1987, 1992; Floyd 1990; Mills 1996).

Assessment against BC Act/ IUCN Red List criteria

For this assessment is it considered that the survey of Rhodamnia rubescens has been adequate
and there is sufficient scientific evidence to support the assessment outcome.
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Clause 4.2 — Reduction in population size of species (Equivalent to IUCN criterion A)

Assessment Outcome: Clause/Criterion met at Critically Endangered threshold.

Justification: To be listed as threatened under Clause 4.2/I[UCN Criteria A the species must have
experienced a population reduction of 80% (CR threshold) over three generations or 10 years
(whichever is longer). The effect of Austropuccinia psidii (Myrtle Rust) infection on Rhodamnia
rubescens is severe across the species entire range based on quantitative evidence from field
surveys. All age classes of R. rubescens have been documented to be affected by A. psidii
(Carnegie et al. 2016) which severely reduces the capacity of infected populations to recover
through time. Populations of R. rubescens are projected to continue to decline rapidly as a
consequence of infection by A. psidii. Within three generations, assuming a generation time of 30-
40 years, a quantitative estimate of decline of 96-99% has been made based on documented rates
of mortality across the range.

(1) - The species has undergone or is likely to undergo within a time frame appropriate
to the life cycle and habitat characteristics of the taxon:
for
(a) | critically endangered species a very large reduction in population size.
(o) enlslanglelled SPeciSs a Ieugel |eelh|et|e|n #) EG.EH|a|EISI|I 26
(2) - The determination of that criteria is to be based on any of the following:
@) Ell decline I“I he gs;.g'fl";l“i E“EF“”E "It' oh o lml;'iat ek E'“B ’
(e) | the effects of introduced taxa, hybridisation, pathogens, pollutants, competitors or
parasites.
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Clause 4.3 - Restricted geographic distribution of species and other conditions
(Equivalent to IUCN criterion B)

Assessment Outcome: Clause/Criterion not met.

Justification: Rhodamnia rubescens has a large geographic range.

Extent of Occurrence: The extent of occurrence (EOQ) for Rhodamnia rubescens is estimated to
be 147,340 km?.

Area of Occupancy: The area of occupancy (AOQO) for Rhodamnia rubescens is estimated to be
3,360 km? (based on the species occupying 840 (2 x 2 km) cells, the scale of measurement
recommended by I[UCN 2017).

The geographic distribution of the species is:
for

teh

IUCN sub clauses
In addition to these thresholds, at least two of three other conditions must be met. These conditions
are:

a) The population or habitat is observed or inferred to be severely fragmented or there is 1 (CR),
<5 (EN) or £10 (VU)locations.

b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of
occurrence; (ii) area of occupancy; (iii) area, extent and/or quality of habitat; (iv) number of
locations or subpopulations; (v) number of mature individuals

c) Extreme fluctuations.
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Clause 4.4 - Low numbers of mature individuals of species and other conditions (Equivalent
to IUCN criterion C)

Assessment Outcome: Clause/Criterion not met.

Justification: Although the total population of Rhodamnia rubescens is unknown, it is reasonably
suspected that given the large geographic range size of the species and its characterisation as a
‘common’ species (Benson and McDougall 1998; Floyd 2008) that the number of mature individuals
may be large (i.e. exceeding the threshold for VU (= 10,000 mature individuals).

The estimated total number of mature individuals of the species is:

b) | for
iticall I | . I
endangered-species low
vulnerable-species moderately-low

B
)

IUCN sub clauses
At least one of two additional conditions must be met. These are:
C1. An observed, estimated or projected continuing decline of at least (up to a max. of 100 years
in future).
C2. An observed, estimated, projected or inferred continuing decline
In addition, at least 1 of the following 3 conditions:
a (i). Number of mature individuals in each subpopulation <50 (CR) ; <250 (EN) or
<1000 (VU).
a (ii). % of mature individuals in one subpopulation is 90-100% (CR); 95-100% (EN)
or 100% (VU)
b. Extreme fluctuations in the number of mature individuals
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Clause 4.5 - Low total numbers of mature individuals of species (Equivalent to IUCN
criterion D)

Assessment Outcome: Clause/Criterion not met.

Justification: The total number of mature individuals of Rhodamnia rubescens is unknown but is
estimated to be more than 100,000. To be listed under Criterion D1 a species must have <1000
mature individuals.

The total number of mature individuals of the species is:
by |fer
iticall I | : £ |
endangered-species very-low
Mulnerable-species low-

IUCN sub clauses

To be listed as Vulnerable, a species must meet at least one of the two following conditions:
D1. Population size estimated to number fewer than 1,000 mature individuals
D2. Restricted area of occupancy (typically <20 km?) or number of locations (typically <5) with a
plausible future threat that could drive the taxon to CR or EX in a very short time.

Clause 4.6 - Quantitative analysis of extinction probability

Assessment OQutcome: Data Deficient.

Justification: Currently there is not enough data to undertake a quantitative analysis to determine
the extinction probability of Rhodamnia rubescens.

The probability of extinction of the species is estimated to be:
by |for
ticall I I : C v_hicl
Vulnerable-species High

Conservation and Management Actions
There is no currently NSW Saving Our Species site-managed program for Rhodamnia rubescens.
The following actions are derived from threat information.

Habitat loss, disturbance and modification
e Develop hygiene protocols to minimise spread of Myrtle Rust.

Invasive species
e Weed control measures at known sites must ensure adequate hygiene protocols to minimise
spread of Myrtle Rust.

Ex situ conservation
e Support continued seed storage enablement study in train at NSW PlantBank.
e Secure germplasm (high quantity, geographically and genetically representative).
e Secure germplasm of any detected or suspected resistant individuals.
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Stakeholder Management
¢ Inform land owners and managers of sites, particularly private land holders, mining and
State Forests, where there are known populations and consult with these groups regarding
options for conservation management and protection of the species and identification of
occurrence of myrtle rust.
e Provide up to date information on best phytosanitory practices for reducing risk of spread of
myrtle rust.

Survey and Monitoring priorities

e Establish permanent monitoring sites to track decline (utilising Carnegie et al. (2016) sites
and permanent plot/transect sites).

e Conduct field survey for, and monitoring of, populations exhibiting low levels of Myrtle Rust
infection or resistance (especially inland occurrences near and on the Great Escarpment)

Information and Research priorities

o Seek resources for genetic and physiological research into the resistance and

susceptibility of Rhodamnia rubescens to Austropuccinia psidii.

e Understand the best techniques for long term seed and tissue storage. Investigate and
implement options for tissue culture and/or inter-situ live collections (in sites amenable to
fungicidal management), as alternatives to seed banking if the species proves storage-
intolerant, and/or as resources for seed production and resistance studies.
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Exhibition period: 01/02/19 — 29/03/19 Proposed Listing date: 01/02/19

Notice of and reasons for the Final Determination

The NSW Threatened Species Scientific Committee, established under the Biodiversity
Conservation Act 2016 (the Act), has made a Final Determination to list the tree Rhodamnia
rubescens (Benth.) Mig. as a CRITICALLY ENDANGERED SPECIES in Part 1 of Schedule 1 of
the Act. Listing of Critically Endangered species is provided for by Part 4 of the Act.

Summary of Conservation Assessment

Rhodamnia rubescens is eligible for listing as Critically endangered under Clause 4.2 (a) (e)
because: i) the species is projected to experience a population reduction of > 80% (CR threshold)
over three generations or 10 years due to the effects of introduced taxa, hybridisation, pathogens,
pollutants, competitors or parasites.

The NSW Threatened Species Scientific Committee has found that:

1.

Rhodamnia rubescens (Benth.) Mig. (family Myrtaceae) is described as a “Shrub or small tree
to 25 m high, bark reddish brown, fissured; young stems densely tomentose. Leaves with lamina
ovate to elliptic, 5-10 cm long, 2—4.5 cm wide, shortly acuminate, base cuneate to rounded,
upper surface green and sparsely hairy, lower surface paler and sparsely to densely hairy with
erect hairs; strongly 3-veined from base, lateral veins transverse; oil glands distinct, moderately
dense; petiole 4-9 mm long. Inflorescences 1-3 per axil, each usually 3-flowered; peduncle 5—
22 mm long. Hypanthium sparsely pubescent. Sepals 2—3 mm long, caducous. Petals 4—6 mm
diam., white. Stamens 3-5 mm long. Style 4-5 mm long. Fruit globose, 5-8 mm diam., red
turning black.” (PlantNET 2018).

Rhodamnia rubescens is currently known to occur in coastal districts north from Batemans Bay
in New South Wales (NSW), approximately 280 km south of Sydney, to areas inland of
Bundaberg in Queensland. Populations of R. rubescens typically occur in coastal regions and
occasionally extend inland onto escarpments up to 600 m a.s.l. in areas with rainfall of 1,000-
1,600 mm (Benson and McDougall 1998).

Rhodamnia rubescens flowers in late winter through to spring, with a peak in October, and fruits
typically begin to appear in December (PlantNET 2018). Populations and individuals of R.
rubescens are often found in wet sclerophyll associations in rainforest transition zones and
creekside riparian vegetation (Benson and McDougall 1998). Rhodamnia rubescens commonly
occurs in all rainforest subforms except cool temperate rainforest. The species occupies a range
of volcanically derived and sedimentary soils and is also a common pioneer species in eucalypt
forests (Floyd 2008). Suitable habitat for R. rubescens is likely to occur in the following
vegetation types: Subtropical Rainforests, Warm Temperate Rainforests, Littoral Rainforests,
and Wet Sclerophyll Forests. It may also occur as a pioneer in adjacent areas of dry sclerophyll
and grassy woodland associations (Keith 2004; Floyd 2008;). Rhodamnia rubescens has been
documented occurring in association with Acacia melanoxylon, Acmena smithii, Breynia
oblongifolia, Corymbia intermedia, Endiandra discolor, Eucalyptus bosistoana, E. tereticomnis,
Glochidion sumatranum, Guioa semiglauca, Lophostemon suaveolens and Mallotus
philippensis.
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4.

In NSW, Rhodamnia rubescens is listed as a characteristic species in the Final Determination
for the Endangered Ecological Community (EEC) ‘Littoral Rainforest in the New South Wales
North Coast, Sydney Basin and South East Comer Bioregions’. Rhodamnia spp. are listed as
characteristic species for the Final Determination of the EEC ‘Lowland Rainforest in the NSW
North Coast and Sydney Basin Bioregions’ and the distribution of R. rubescens coincides with
the documented spatial extent of this EEC. The species is also highly likely to occur in the
followings EECs listed under the Act (although is not listed as a characteristic species):
‘Lowland Rainforest on Floodplain in the New South Wales North Coast Bioregion’, ‘Subtropical
Coastal Floodplain Forest of the New South Wales North Coast Bioregion’ and fllawarra
Subtropical Rainforest in the Sydney Basin Bioregion’. Rhodamnia rubescens may possibly
occur in the following EECs listed under the Act (although is not listed as a characteristic
species): ‘Hunter Lowland Redgum Forest in the Sydney Basin and New South Wales North
Coast Bioregions’, ‘River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales
North Coast, Sydney Basin and South East Corner Bioregions’, ‘Swamp Sclerophyll Forest on
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner
Bioregions’, ‘Kurnell Dune Forest in the Sutherland Shire and City of Rockdale’, ‘Milton Ulladulla
Subtropical Rainforest in the Sydney Basin Bioregion’ and ‘Pittwater and Wagstaffe Spotted
Gum Forest in the Sydney Basin Bioregion’.

Rhodamnia rubescens has a large geographic range. The estimated extent of occurrence
(EOOQ) of R. rubescens across Australia is 147,340 km2. The EOQO is based on a minimum
convex polygon enclosing all occurrences of the species, the method of assessment
recommended by IUCN (2016). The area of occupancy (AOQ) is estimated as 3,360 km? based
on 2 km x 2 km grid cells, the scale recommended for assessing AOO by IUCN (2016).

The number of mature individuals of Rhodamnia rubescens is currently unknown. No formal
estimates of total abundance of the species across its range prior to 2010 has been located (B.
Makinson in litt. April 2016). However, it is reasonably suspected that given the large geographic
range size of R. rubescens and its characterisation as a common species (Benson and
McDougall 1998; Floyd 2008) that a large number of mature individuals may have existed prior
to 2010.

The survival of Rhodamnia rubescens is severely threatened by infection from the exotic rust
fungus Austropuccinia psidii (myrtle rust). Austropuccinia psidii was first detected in Australia
on the NSW Central Coast in April 2010 and has since established in natural ecosystems
throughout coastal NSW, south-east Queensland and far north Queensland (Carnegie and
Lidbetter 2012; Pegg et al. 2014). Austropuccinia psidii also has a limited distribution in Victoria,
Tasmania and the Northern Territory (Carnegie et al. 2016). The 'Introduction and
establishment of Exotic Rust Fungi of the order Pucciniales pathogenic on plants of the family
Myrtaceae' is listed as a Key Threatening Process under the Act.

Rhodamnia rubescens is a known host of Austropuccinia psidii (Zauza et al. 2010) and is
characterised as ‘Highly to Extremely Susceptible' to infection (Pegg et al. 2014). All plant parts
have been documented as being affected by A. psidii infection, including leaves, stems, flowers
and fruits (Pegg et al. 2014; Carnegie et al. 2016). The disease rating system of Pegg et al.
(2014) documents species susceptibility to A. psidii infection along a continuum from ‘Relatively
Tolerant’ to ‘Extremely Susceptible’. ‘Highly Susceptible’ species exhibit “rust sori...on 50-80%
of expanding leaves and shoots, evidence of rust on juvenile stems and older leaves, leaf and
stem blighting and distortion, multiple sori per leaf/stem” whereas ‘Extremely Susceptible’
species exhibit “rust sori...on all expanding leaves, shoots and juvenile stems; foliage dieback;
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evidence of stem and shoot dieback” (Pegg et al. 2014). Results of field trials designed to
actively prevent infection of R. rubescens by A. psidii establish a clear relationship between the
incidence/severity of A. psidii infection and subsequent crown loss (% crown transparency) in
this species (Carnegie et al. 2016). Any alternative causal agents of crown loss have been
discounted. A similar, but smaller, trial was established at Tucki Tucki Nature Reserve in
northern NSW to examine the impact of A. psidii infection on flower and fruit production and
survival in R. rubescens. Branches with flowers were sprayed with fungicide monthly and
survival compared to untreated branches. While fruit were produced on the untreated branches,
all became infected and none survived until maturity (G. Pegg in litt. July 2016). Approximately
17 populations of R. rubescens have been identified as having lower incidence of damage from
A. psidii and these may be useful targets for germplasm collection (J. Willis in litt. April 2018).

9. Extensive field assessments of Austropuccinia psidii infection on Rhodamnia rubescens across
its entire range show infection is widespread and severe (Carnegie et al. 2016; J. Willis in litt.
April 2018). Carnegie et al. (2016) assessed 43 sites for the impact of A. psidii on R. rubescens
between January and October 2014, approximately 3—3.5 years after A. psidii had established
across the range of this host species. Sites were distributed between Murramarang National
Park, near Batemans Bay in NSW, to Traveston Crossing, near Gympie, Queensland. Sites
were a mixture of locations where A. psidii infection on R. rubescens was already known to
occur, and where no known infection had been documented (A. Carnegie in litt. July 2016).
Austropuccinia psidii was detected as present on R. rubescens plants in a range of age classes
at all sites, and no other plant disease established in Australia presents similar symptoms
(Walker 1983). At all sites, approximately 20 individuals of R. rubescens were assessed for
crown transparency using the scheme of Schomaker et al. (2007), the incidence of A. psidii (%
infected) on mature leaves, immature leaves, flowers and fruit and rated for disease prevalence
using the scheme from Pegg et al. (2012). Individuals were considered dead when crown
transparency reached 100%. These comprehensive assessments of populations document
mortality in R. rubescens across 18 of the 43 sites surveyed, where 12% of all the 669 surveyed
trees were dead. Most sites contained only a few dead trees with the following exceptions: five
sites had between 20 and 40% mortality, one site with 50% mortality and one site with 75%
mortality (Carnegie et al. 2016). Across all sites mean crown transparency was 76.3% (standard
error 0.8%), with the majority (79%) of trees having greater than 60% transparency. Based on
prior knowledge of the species the normal crown transparency in an understorey is
approximately 30-35% (Carnegie et al. 2016). All age classes of trees, as assessed by tree
height, were similarly affected by A. psidii infection (Carnegie et al. 2016). Across all sites
surveyed, disease incidence was greater on immature leaves (average incidence of 56.4%;
standard error 2.1%) than on mature leaves (average incidence of 29.8%; standard error 1.2%)
and an average disease rating score of 2.4 (0-4 scale; standard error 0.08) was documented.

10.0ngoing observations in 2016 of a smaller sub-sample of populations from Carnegie et al.
(2016) since the end of the documented study period (2011-2014) estimate mortality has
increased to over 50% at Bongil Bongil National Park and Royal National Park (A. Carnegie in
litt., July 2016). Greater than 50% mortality has also been observed at a new monitoring site in
Pine Creek State Forest on the mid-north coast of NSW (B. Makinson in litt. April 2016).
Ongoing observations also indicate that there has been no evidence of regenerating
populations surviving, with all seedlings/suckers observed being killed by A. psidii (A. Carnegie
in litt. July 2016). The continued decline of mature plants and lack of successful regeneration
threaten the long-term viability of R. rubescens in the wild.
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11.Populations of Rhodamnia rubescens are projected to continue to rapidly decline due to
infection by Austropuccinia psidii. Reductions in population size across the range of R.
rubescens since infection from A. psidii have been documented over a short period of time (12%
mortality over a period of 3-3.5 years (2011-2014)) relative to the inferred generation length of
at least 30—40 years (Floyd 2008). Soil-stored seed banks are unlikely to be extensive for this
species given its affinity for rainforest environments with high litter decomposition rates. Under
documented rates of decline due to infection by A. psidii, R. rubescens is projected to undergo
a 96-99% reduction in population size across its range within three generations. All age classes
of R. rubescens have been documented to be affected by A. psidii (Carnegie et al. 2016) which
severely reduces the capacity of infected populations to recover through time.

12.Quantitative findings of very large declines in Rhodamnia rubescens populations due to
Austropuccinia psidii infection reported in Carnegie et al. (2016) are supported by field botanists
who have encountered the species during routine botanical surveys and seed collecting over
multiple years (B. Makinson in litt. April 2016; J. Willis in litt. April 2018).

13.There has been no confirmed evidence of resistance to Austropuccinia psidii infection in field
populations of Rhodamnia rubescens to date (Pegg et al. 2014). Approximately 17 populations
assessed across the range of R. rubescens have relatively low damage following infection by
A. psidii (J. Willis in litt. April 2018). These populations may be important sources of naturally
resistant germplasm. However, the prospect for naturally selected resistance emerging before
the collapse of populations is currently considered small.

14.No effective or practical chemical, biological or management control is currently available for
protecting populations of Rhodamnia rubescens in natural ecosystems from Austropuccinia
psidii infection. Repeated monthly application of registered fungicides (e.g. triadimenol) for
extremely high value assets concentrated in small local areas may be feasible but is impractical
for widespread control. Where triadimenol has been used in experimental trials of A. pisdii
control in natural populations of R. rubescens, applications repeated at longer than a monthly
interval did not control infection (Carnegie et al. 2016). Whilst some biological control agents
have been trialled to control A. psidiiin Eucalyptus plantations overseas the likelihood that these
controls will become viable options for eradication in Australia in the time frame relevant to the
regeneration capacity of R. rubescens is negligible (Glen et al. 2007). Manipulation of the
environment via management actions (e.g. fire management) to control A. psidii on R.
rubescens would likely lead to high infection rates on resprouting leaf material which is known
to be highly susceptible to infection (Carnegie et al. 2016). In the absence of an effective control
strategy for A. psidii further rapid declines of R. rubescens populations are highly likely.

15. The ubiquity of susceptible species in the family Myrtaceae in the Australian landscape makes
broad-scale eradication or containment of Austropuccinia psidii unlikely (Gl