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Executive Summary

AREA Environmental Consultants & Communication (AREA) was commissioned by Rangers
Valley Cattle Station Pty Ltd to assess the potential environmental impact associated with
application of manure or effluent to proposed additional utilisation areas.

Rangers Valley Cattle Station Pty Ltd wish to expand their beef cattle feedlot known as
Rangers Valley Feedlot. As part of the expansion, additional manure and effluent utilisation
areas are proposed.

This biodiversity and impact assessment will be presented in this Biodiversity Development
Assessment Report (BDAR).

The proposed development is both designated and integrated development under Part 4 of
the Environmental Planning and Assessment Act 1979. This assessment addresses
requirements of the following legislative frameworks:

e NSW Environmental Planning and Assessment Act 1979 (EP&A Act).

¢ NSW Biodiversity Conservation Act 2016 (BC Act).

e NSW Local Land Services Act 2013 (LLS Act).

e State Environmental Planning Policy (Vegetation in Non-Rural Areas) 2017 (Veg SEPP).

The purpose of this proposal is to increase the productivity of the land by increasing the
nutrients in the soil to support the swift and strong growth of the ground cover. The ground
cover in the development site consists of native and not native vegetation.

Eleven paddocks are the subject of this BDAR. These paddocks are referred to by name in
this report (see below). The paddocks are also referred to as two groups — grouped by the
type of impact addressed in this report.

e Seven paddocks are proposed manure utilisation areas (158.30 hectares)
o These paddocks are known as Rixons, Back Paddock, Four Mile, Perkins 3,
Perkins 4, Top Sugarloaf and Middle Swamp.
e Four paddocks are proposed effluent utilisation areas (94.86 hectares).
o These paddocks are known as Crouches, Show, Old 2 and Old 3.

Vegetation Zones are allocated based on a measurement of ground cover quality (percent
native cover of total living ground cover):
e Zone 1 - Areas with more than 50 percent native ground cover
o Manure utilisation areas - no tree removal required
e Zone 2 — Areas with between zero and 50 percent native ground cover.
o Manure utilisation areas — no tree removal required
o Effluent utilisation areas - removal of 24.44 hectares native vegetation
e Zone 3 — Areas with zero percent native ground cover - current cropped paddock
o Effluent utilisation areas - removal of five living paddock trees and two dead
paddock trees
e Zone 4 — Area with zero native ground cover - current cropped paddock
o Effluent utilisation area — removal of 0.59 hectare patch of living trees (12

trees)
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Vegetation removal can also be described by paddock:
o Crouches
o 0.59 hectares of PCT510
o One dead paddock tree (20 — 50 centimetres Diameter at Breast Height (DBH),
with a hollow <20 centimetres diameter)
o Show
o 8.55 hectares of PCT510
o Old 2
o 15.89 hectares of PCT510
o Old3
o Fiveliving paddock trees to be removed
= One Eucalyptus caliginosa (20 — 50 centimetres DBH, with hollow <20
centimetres)
= One Eucalyptus bridgesiana (>50 DBH, Hollow >20 centimetres)
e Three Eucalyptus melliodora (two 20 — 50 centimetres DBH and one >50
centimetres DBH, all with hollows <20 centimetres diameter)
o One dead paddock tree to be removed (>50 centimetres DBH with hollow <20
centimetres diameter)

Fifteen BAM (2017) vegetation plots were completed. These plots defined the vegetation in
the development site, confirmed areas of not native vegetation and sort to understand native
vegetation in areas outside the development site which had previously been the subject of
fertilisation by inorganic fertilisers.

Threatened species searches were also conducted. Three species of threatened microbat
were recorded using remote sensing SM2 bat recorders.

Plant Community Type 510 (a component of Box-gum Woodland EEC) was found to occur in
all areas of native vegetation assessed and was identified as a candidate Serious and
Irreversible Impact. While it is the appropriate regulatory authority who determine whether
the impact to this community is in fact a Serious or Irreversible Impact, this report
recommends that given the extent and nature of the impact, this proposal does not represent
a Serious and Irreversible Impact to PCT510.

The Biodiversity Assessment Method Calculator (BAMC) was used to confirm predicted
threatened species and determine any offset required as a result of the proposal. Nine
threatened species were determined to have habitat within the development site and have a
potential to be impacted by the proposal. These species generated a credit requirement in
the BAMC.

Two threatened species were identified as candidate Serious and Irreversible Impacts.
Given the extent and nature of this proposal, this report recommends that this proposal does
not constitute a Serious and Irreversible Impact for these species.

Impact to native vegetation communities mapped as PCT510 requires offsetting of one
ecosystem credit.

Removal of the five living and two dead paddock trees requires offsetting with seven
ecosystem credits.

Potential impact to threatened species requires offsetting with 15 species credits.
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BAM definitions and acronyms used in this document

Definitions

Accredited person: has the same meaning as in the BC Act, referred to in the BAM as
‘assessor’.

Ancillary rules: has the same meaning as set out in clause 6.5 of the BC Regulation.
Annual probability of decline in vegetation and habitat condition: an estimate of the
average probability of decline of each attribute through clearing, stochastic factors or
ongoing degrading actions (firewood removal, weed invasion, livestock grazing).

Areas of geological significance: geological features such as karst, caves, crevices, cliffs.
Assessment area surrounding the subject land: the area of land in the 1500m buffer zone
around a development site, or land to be biodiversity certified or a biodiversity stewardship
site, that is determined in accordance with Subsection 4.3.2.

Assessor: the person accredited under the BC Act referred to in Subsection 2.1.2 and who
has been engaged by the proponent.

Averted loss: the gain in vegetation and habitat condition that arises from managing the
proposed land as an offset compared to the probable future vegetation condition if the land
was to be left unmanaged (see Annual probability of decline).

Avoid: measures taken by a proponent such as careful site selection or actions taken
through the design, planning, construction and operational phases of the development to
completely avoid impacts on biodiversity values, or certain areas of biodiversity. Refer to the
BAM for operational guidance.

BAM: the Biodiversity Assessment Method.

BC Act: the Biodiversity Conservation Act 2016.

BC Regulation: the Biodiversity Conservation Regulation 2017.

Benchmark data: for a PCT, vegetation class or vegetation formation benchmark data is
contained in the BioNet Vegetation Classification. A local reference site may also be used to
establish benchmark data for a PCT that may be used in a BAM assessment.

Benchmarks: the quantitative measures that represent the ‘best-attainable’ condition, which
acknowledges that native vegetation within the contemporary landscape has been subject to
both natural and human-induced disturbance. Benchmarks are defined for specified variables
for each PCT. Vegetation with relatively little evidence of modification generally has minimal
timber harvesting (few stumps, coppicing, cut logs), minimal firewood collection, minimal
exotic weed cover, minimal grazing and trampling by introduced or overabundant native
herbivores, minimal soil disturbance, minimal canopy dieback, no evidence of recent fire or
flood, is not subject to high frequency burning, and has evidence of recruitment of native
species.

Biodiversity certification: has the same meaning as in the BC Act.

Biodiversity Certification Assessment Report (BCAR): has the same meaning as in the BC
Act.

Biodiversity credit report: the report produced by the Credit Calculator that sets out the
number and class of biodiversity credits required to offset the remaining adverse impacts on
biodiversity values at a development site, or on land to be biodiversity certified, or that sets
out the number and class of biodiversity credits that are created at a biodiversity stewardship
site.

Biodiversity Development Assessment Report (BDAR): has the same meaning as in the BC
Act.

Biodiversity offsets: management actions that are undertaken to achieve a gain in
biodiversity values on areas of land in order to compensate for losses to biodiversity values
from the impacts of development.

Biodiversity Stewardship Agreement: has the same meaning as in the BC Act.
Biodiversity Stewardship Assessment Report (BSAR): the report that must be prepared
in accordance with the BAM and submitted as part of an application for a biodiversity
stewardship agreement.

Biodiversity values: has the same meaning as clause 1.5(2) of the BC Act.
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Biodiversity values map: is established according to clause 7.3 of the BC Regulation.
Development within an area identified on the map requires assessment using the BAM.
BioNet Atlas: the OEH database of flora and fauna records (formerly known as the NSW
Wildlife Atlas). The Atlas contains records of plants, mammals, birds, reptiles, amphibians,
some fungi, some invertebrates (such as insects and snails listed under the BC Act) and
some fish.

BioNet Vegetation Classification: the master vegetation community-level classification for
use in vegetation mapping programs and regulatory biodiversity impact assessment
frameworks in NSW. The BioNet Vegetation Classification is published by OEH and available
at www.environment.nsw.gov.au/research/Visclassification.htm.

Broad condition state: areas of the same PCT that are in relatively homogenous condition.
Broad condition is used for stratifying areas of the same PCT into a vegetation zone for the
purpose of determining the vegetation integrity score.

Certified more appropriate local data: has the same meaning as set out in Subsection
2.2.2.

Change in vegetation integrity score for a biodiversity stewardship site: the difference
(gain) between the estimated vegetation integrity score without management at a biodiversity
stewardship site and the predicted future vegetation integrity score with management at a
biodiversity stewardship site, calculated in accordance with Equation 28.

Class of biodiversity credit: as defined in Section 11.3.

Clearing site: the site proposed to be cleared of native vegetation where approval is sought
under Part 5A of the Local Land Services Act 2013 or the State Environmental Planning
Policy (Vegetation in Non-Rural Areas) 2017.

Clonal species: flora species that propagate asexually at a site or have a limited degree of
sexual reproduction, either within or between sites. Modes of asexual reproduction will
include vegetative reproduction such as by rhizomes, root suckers or bulb replication.
Connectivity: the measure of the degree to which an area(s) of native vegetation is linked
with other areas of vegetation.

Credit Calculator: the computer program that provides decision support to assessors and
proponents by applying the BAM, in particular by using the data required to be entered and
the equations in Appendix 6 and Appendix 9 to calculate the number and class of biodiversity
credits required to offset the impacts of a development or created at a biodiversity
stewardship site.

Critically endangered ecological community (CEEC): an ecological community specified
as critically endangered in Schedule 2 of the BC Act and/or listed under Part 13, Division 1,
Subdivision A of the Commonwealth Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act).

Crown cover: the vertical projection of the periphery of tree crowns within a designated area.
Derived vegetation: PCTs that have changed to an alternative stable state as a
consequence of land management practices since European settlement. Derived
communities can have one or more structural components of the vegetation entirely removed
or severely reduced (e.g. over-storey of grassy woodland) or have developed new structural
components where they were previously absent (e.g. shrubby mid-storey in an open
woodland system).

Development footprint: the area of land that is directly impacted on by a proposed
development, including access roads, and areas used to store construction materials. The
term development footprint is also taken to include clearing footprint except where the
reference is to a small area development or a major project development.

Development site: an area of land that is subject to a proposed development that is under
the EP&A Act. The term development site is also taken to include clearing site except where
the reference is to a small area development or a major project development.

Ecosystem credits: a measurement of the value of threatened ecological communities,
threatened species habitat for species that can be reliably predicted to occur with 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.
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Endangered ecological community (EEC): an ecological community specified as
endangered in Schedule 2 of the BC Act, or listed under the EPBC Act.

Environment Agency Head: has the same meaning as in the BC Act.

EP&A Act: the NSW Environmental Planning and Assessment Act 1979.

EPBC Act: the Commonwealth Environment Protection and Biodiversity Conservation Act
1999.

Ephemeral flora species: flora species where the abundance of the species above ground
fluctuates in response to the plant life history in combination with environmental conditions
and/or disturbance regimes. Fluctuations in abundance may be short-term (seasonal) or
long-term (yearly to decadal). Many ephemeral species persist underground through
unfavorable conditions via soil seed banks or dormant vegetative organs (bulbs, tubers,
rootstocks).

Estuarine area: a semi-enclosed body of water having an open or intermittently open
connection with the ocean, in which water levels do not vary with the ocean tide (when
closed to the sea) or vary in a predictable, periodic way in response to the ocean tide at the
entrance (when open to the sea).

Expert: a person who has the relevant experience and/or qualifications to provide expert
opinion in relation to the biodiversity values to which an expert report relates.

Foliage cover: the percentage of a plot area that would be covered by a vertical projection
of the foliage and branches and trunk of a plant, or plants or a growth form group. Foliage
cover can also be referred to as percent foliage cover.

Gain: the gain in biodiversity values at a biodiversity stewardship site, over time from
undertaking management actions at a biodiversity stewardship site. Gain in biodiversity
values is the basis for creating biodiversity credits at the biodiversity stewardship site.
Grassland: native vegetation classified in the vegetation formation ‘Grasslands’ in Keith
(2004)2. Grasslands are generally dominated by large perennial tussock grasses, lack of
woody plants, the presence of broad-leaved herbs in inter-tussock spaces, and their
ecological association with fertile, heavy clay soils on flat topography in regions with low to
moderate rainfall.

Growth form: the form that is characteristic of a particular flora species at maturity. Growth
forms are set out in Appendix 4.

Habitat: an area or areas occupied, or periodically or occasionally occupied, by a species or
ecological community, including any biotic or abiotic component.

Habitat component: the component of habitat that is used by a threatened species for either
breeding, foraging or shelter.

Habitat surrogates: measures of habitat that predict the occurrence of threatened species
and communities: IBRA subregion, PCT, percent vegetation cover and vegetation condition.
Herbfield: native vegetation which predominantly does not contain an over-storey or mid-
storey and where the ground cover is dominated by non-grass species.

High threat exotic plant cover: plant cover composed of vascular plants not native to
Australia that if not controlled will invade and outcompete native plant species. Also referred
to as high threat weeds.

Hollow bearing tree: a living or dead tree that has at least one hollow. A tree is considered
to contain a hollow if: (a) the entrance can be seen; (b) the entrance width is at least 5cm; (c)
the hollow appears to have depth (i.e. you cannot see solid wood beyond the entrance); (d)
the hollow is at least 1m above the ground. Trees must be examined from all angles.

IBRA region: a bioregion identified under the Interim Biogeographic Regionalisation for
Australia (IBRA) system?®, which divides Australia into bioregions on the basis of their
dominant landscape-scale attributes.

IBRA subregion: a subregion of a bioregion identified under the IBRA system.

Impact assessment: an assessment of the impact or likely impact of a development on
biodiversity values which is prepared in accordance with the BAM.

Impacts on biodiversity values: loss in biodiversity values from direct or indirect impacts of
development in accordance with Chapters 8, 1 and 10.

Important wetland means:
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(a) awetland that is listed in the Directory of Important Wetlands of Australia

(DIWA) from time to time, and

(b) for the purposes of all paragraphs except 4.2.1.6 the actual location on the

ground that corresponds to a SEPP 14 Coastal wetland

(c) for the purposes of Paragraph 4.2.1.6:

() a SEPP 14 Coastal Wetland, and

(i) the actual location on the ground that corresponds to a SEPP 14 Coastal

Wetland.

Individual: in relation to organisms, a single, mature organism that is a threatened species,
or any additional threatened species listed under Part 13 of the EPBC Act.

Intact vegetation: vegetation where all tree, shrub, grass and/or forb structural growth form
groups expected for a plant community type are present.

Intrinsic rate of increase (ir): an estimate of the rate of gain for an attribute at a biodiversity
stewardship site from actions undertaken as part of the management plan. The intrinsic rate
of increase is specified for an attribute according to the formation of the PCT being assessed
(see Appendix 8).

Landscape attributes: in relation to a development site or a biodiversity stewardship site,
native vegetation cover, vegetation connectivity, patch size and the strategic location of a
biodiversity stewardship site.

Large tree benchmark: is the largest stem size class for a PCT as determined by the
benchmark for the PCT.

Life cycle: the series of stages of reproduction, growth, development, aging and death of an
organism.

Life form: the form that is characteristic of a particular species at maturity. In the BAM, life
form has the same meaning as growth form for flora species.

Linear shaped development: development that is generally narrow in width and extends
across the landscape for a distance greater than 3.5 kilometres in length.

Litter cover: the percentage ground cover of all plant material that has detached from a
living plant, including leaves, seeds, twigs, branchlets and branches (<10cm in diameter).
Local population: the population that occurs in the study area. In cases where multiple
populations occur in the development site or a population occupies part of the development
site, impacts on each subpopulation must be assessed separately.

Local wetland: any wetland that is not identified as an important wetland (refer to definition
of Important wetland).

Loss of biodiversity: the loss of biodiversity values from a development site, native
vegetation clearing site or land where biodiversity certification is conferred.

Major project: State Significant Development and State Significant Infrastructure.
Minimise: a process applied throughout the development planning and design life cycle
which seeks to reduce the residual impacts of development on biodiversity values.

Mitchell landscape: landscapes with relatively homogeneous geomorphology, soils and
broad vegetation types, mapped at a scale of 1:250,000.

Multiple fragmentation impact development: developments such as wind farms and coal
seam gas extraction that require multiple extraction points (wells) or turbines and a network
of associated development including roads, tracks, gathering systems/flow lines,
transmission lines.

Native ground cover: all native vegetation below 1m in height, including all such species
native to NSW (i.e. not confined to species indigenous to the area).

Native ground cover (grasses): native ground cover composed specifically of native grasses.
Native ground cover (other): native ground cover composed specifically of non-woody
native vegetation (vascular plants only) <1m in height that is not grass (e.g. herbs, ferns).
Native ground cover (shrubs): native ground cover composed specifically of native woody
vegetation <1m in height.

Native mid-storey cover: all vegetation between the over-storey stratum and a height of 1m
(typically tall shrubs, under-storey trees and tree regeneration) and including all species
native to NSW (i.e. native species not local to the area can contribute to mid-storey structure).
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Native over-storey cover: the tallest woody stratum present (including emergent) above 1m
and including all species native to NSW (i.e. native species not local to the area can
contribute to over-storey structure). In a woodland community, the over-storey stratum is the
tree layer, and in a shrubland community the over-storey stratum is the tallest shrub layer.
Some vegetation types (e.g. grasslands) may not have an over-storey stratum.

Native plant species richness: the number of different native vascular plant species that
are characteristic of a PCT.

Native vegetation: has the same meaning as in section 1.6 of the BC Act.

Native vegetation cover: the percentage of native vegetation cover on the subject land and
the surrounding buffer area. Cover estimates are based on the cover of native woody and
non-woody vegetation relative to the approximate benchmarks for the PCT, taking into
account vegetation condition and extent. Native over-storey vegetation is used to determine
the percent cover in woody vegetation types, and native ground cover is used to assess
cover in non-woody vegetation types.

Number of trees with hollows: a count of the number of living and dead trees that are
hollow bearing.

Offset rules: are those established by the BC Regulation.

Onsite measures: measures and strategies that are taken or are proposed to be taken at a
development site to avoid and minimise the direct and indirect impacts of the development
on biodiversity values.

Operational Manual: the Operational Manual published from time to time by OEH, which is a
guide to assist assessors when using the BAM.

Patch size: an area of intact native vegetation that:

a) occurs on the development site or biodiversity stewardship site, and

b) includes native vegetation that has a gap of less than 100m from the next area of
moderate to good condition native vegetation (or <30m for non-woody ecosystems).

Patch size may extend onto adjoining land that is not part of the development site or
biodiversity stewardship site.

PCT classification system: the system of classifying native vegetation approved by the
NSW Plant Community Type Control Panel and described in the BioNet Vegetation
Classification.

Percent cleared value: the percentage of a PCT that has been cleared as a proportion of its
pre-1750 extent, as identified in the BioNet Vegetation Classification.

Plant community type (PCT): a NSW plant community type identified using the PCT
classification system.

Plot: an area within a vegetation zone in which site attributes are assessed.

Population: a group of organisms, all of the same species, occupying a particular area.
Probability of reaching benchmark: the probability of a specific attribute or growth form
group reaching benchmark conditions in the vegetation zone at the end of the management
timeframe.

Proponent: a person who intends to apply for consent or approval to carry out development,
clearing, biodiversity certification or for approval for infrastructure.

Reference sites: the relatively unmodified sites that are assessed to obtain local benchmark
information when benchmarks in the Vegetation Benchmarks Database are too broad or
otherwise incorrect for the PCT and/or local situation. Benchmarks can also be obtained from
published sources.

Regeneration: the proportion of over-storey species characteristic of the PCT that are
naturally regenerating and have a diameter at breast height <5cm within a vegetation zone.
Residual impact: an impact on biodiversity values after all reasonable measures have been
taken to avoid and minimise the impacts of development. Under the BAM, an offset
requirement is calculated for the remaining impacts on biodiversity values.

Retirement of credits: the retirement of biodiversity credits from a biobank site or a
biodiversity stewardship site secured by a biodiversity stewardship agreement.

Riparian buffer: an area of land determined according to Appendix 3.
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Risk of extinction: the likelihood that the local population or CEEC or EEC will become
extinct either in the short term or in the long term as a result of direct or indirect impacts on
the viability of that population or CEEC or EEC.

SEPP 14 Coastal wetland: a wetland to which State Environmental Planning Policy No 14 —
Coastal Wetlands applies or an area that is identified as a coastal wetland within the
meaning of the term coastal wetlands and littoral rainforests area for the purposes of Coastal
Management Act 2016.

Site attributes: the matters assessed to determine vegetation integrity. They include: native
plant species richness, native over-storey cover, native mid-storey cover, native ground
cover (grasses), hative ground cover (shrubs), native ground cover (other), exotic plant cover
(as a percentage of total ground and mid-storey cover), number of trees with hollows,
proportion of over-storey species occurring as regeneration, and total length of fallen logs.
Site-based development: a development other than a linear shaped development, or a
multiple fragmentation impact development.

Site context: the value given to landscape attributes of a development site or biodiversity
stewardship site after an assessment undertaken in accordance with Section 4.3.

Species credit species: are threatened species or components of species habitat that are
identified in the Threatened Species Data Collection as requiring assessment for species
credits.

Species credits: 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.

State Significant Development: has the meaning given by Division 4.1 of Part 4 of the
EP&A Act.

State Significant Infrastructure: has the meaning given by Part 5.1 of the EP&A Act.
Stream order: has the same meaning as in Appendix 3.

Subject land: is land to which the BAM is applied in Stage 1 to assess the biodiversity
values of the land. It includes land that may be a development site, clearing site, proposed
for biodiversity certification or land that is proposed for a biodiversity stewardship agreement.
Threat status class: the extent to which a species or ecological community is threatened
with extinction, or the extent to which a PCT is estimated to have been cleared (see Percent
cleared value).

Threatened Biodiversity Data Collection: part of the BioNet database, published by OEH
and accessible from the BioNet website at www.bionet.nsw.gov.au.

Threatened ecological community (TEC): means a critically endangered ecological
community, an endangered ecological community or a vulnerable ecological community
listed in Schedule 2 of the BC Act.

Threatened species: critically endangered, endangered or vulnerable threatened species as
defined by Schedule 1 of the BC Act, or any additional threatened species listed under Part
13 of the EPBC Act as critically endangered, endangered or vulnerable.

Threatened species survey: a targeted survey for threatened species undertaken in
accordance with Section 6.5.

Threatened species survey guidelines: survey methods or guidelines published by OEH
from time to time at www.environment.nsw.gov.au/topics/animals-and-plants/threatened-
species/about-threatened-species/surveys-and-assessments.

Total length of fallen logs: the total length of logs present in a vegetation zone that are at
least 10cm in diameter and at least 0.5m long.

Transect: a line or narrow belt along which environmental data is collected.

Upland Swamp Policy: the document entitled Addendum to NSW Biodiversity Offsets Policy
for Major Projects: Upland swamps impacted by longwall mining subsidence as in force on
the day when the BAM is published until such time as the Environment Agency Head
publishes any further document for the purpose of it being adopted by the BAM as the
Upland Swamp Policy.
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Vegetation Benchmarks Database: a database of benchmarks for vegetation classes and
some PCTs. The Vegetation Benchmarks Database is published by OEH and is part of the
BioNet Vegetation Classification. It is available at
www.environment.nsw.gqov.au/research/Visclassification.htm.

Vegetation class: a level of classification of vegetation communities defined in Keith (2004)*.
There are 99 vegetation classes in NSW.

Vegetation formation: a broad level of vegetation classification as defined in Keith (2004)%.
There are 16 vegetation formations and sub-formations in NSW.

Vegetation integrity: the condition of native vegetation assessed for each vegetation zone
against the benchmark for the PCT.

Vegetation integrity score: the quantitative measure of vegetation condition calculated in
accordance with Equation 15 or Equation 16.

Vegetation zone: 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.

Viability: the capacity of a species to successfully complete each stage of its life cycle under
normal conditions so as to retain long-term population densities.

Vulnerable ecological community (VEC): an ecological community specified as vulnerable
in Schedule 2 of the BC Act and/or listed under Part 13, Division 1, Subdivision A of the
EPBC Act.

Wetland: an area of land that is wet by surface water or ground water, or both, for long
enough periods that the plants and animals in it are adapted to, and depend on, maist
conditions for at least part of their life cycle. Wetlands may exhibit wet and dry phases and
may be wet permanently, cyclically or intermittently with fresh, brackish or saline water (see
also Important wetland and Local wetland).

Woody native vegetation: native vegetation that contains an over-storey and/or mid-storey
that predominantly consists of trees and/or shrubs.
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Acronyms
Acronym ‘ Definition

Biodiversity Assessment Report

BAR

BAMC Biodiversity Assessment Method Credit Calculator
BASSR Biodiversity Steward Site Assessment Report

BAMC BioBanking Credit Calculator

BOM Bureau of Meteorology

BC Act Biodiversity Conservation Act 2016

BOS Biodiversity Offset Strategy

BVT Biometric Vegetation Types

CEEC Critically Endangered Ecological Community

CEMP Construction Environment Management Plan

CMA Catchment Management Authority

DEC Department of Environment and Conservation

DECC Department of Environment and Climate Change
DECCW Department of Environment, Climate Change and Water
DEE Department of Environment and Energy formerly the Department of the Environment
DEWHA Department of Environment, Water, Heritage and the Arts
DPE Department of Planning and the Environment

DPI Department of Primary industries

DotE Department of the Environment

EEC Endangered Ecological Community

EIS Environmental Impact Statement

EPBC Environment Protection and Biodiversity Conservation Act 1999
FBA Framework of Biodiversity Assessment

GDE Groundwater dependent ecosystems

GIS Geographic information system

GPS Global positioning system

IBRA Interim Biogeographic Regionalisation for Australia
KTP Key threatening process

LEP Local Environmental Plan

LGA Local Government Area

MNES Matters of National Environmental Significance
NP&W Act National Parks and Wildlife Act 1974

NPWS National Parks and Wildlife Services

NSW New South Wales

OEH Office of Environment and Heritage

PCT Plant Community Types

PMST Protected Matters Search Tool

Proposal Highview Country Estate Dubbo Regional LGA

SAT Scat Assessment Technique

SEARS Secretary’s Environmental Assessment Requirement
SEPP State Environmental Planning Policy

SIS Species Impact Statement

SSD State Significant Development

TAFE Technical and Further Education Institute

TEC Threatened Ecological Community

TSPD Threatened Species Profile Database

VEC Vulnerable Ecological Community

VIS Vegetation Information System
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Acronym Definition
WIRES Wildlife Information, Rescue and Education Services
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1 Introduction to the proposal and the assessment team

1.1 Background

AREA Environmental Consultants & Communication (AREA) was commissioned by Rangers
Valley Cattle Station Pty Ltd to assess the potential environmental impact associated with
application of manure or effluent to proposed additional utilisation areas.

Rangers Valley Cattle Station Pty Ltd wish to expand their beef cattle feedlot known as
Rangers Valley Feedlot. As part of the expansion, additional manure and effluent utilisation
areas are proposed. This biodiversity and impact assessment will be presented in this
Biodiversity Development Assessment Report (BDAR).

Rangers Valley Cattle Station Pty Ltd own and operate an existing beef cattle feedlot, which
is located about 28 kilometres north of Glen Innes on the central New England Tablelands,
New South Wales.

In 2004, Development Consent (DA-261-8-2002-i) (DIPNR, 2004) was granted to Rangers
Valley Cattle Station for the expansion of the Rangers Valley Feedlot from 24,000 head to
50,000 head.

In 2018, Rangers Valley Cattle Station lodged a Development Application (DA-261-8-2002-
MOD 2) with the Department of Planning and Environment (DPE) to modify Development
Consent (DA-261-8-2002-1) for the Rangers Valley Feedlot. The Development Application is
being assessed as State Significant Development. Development Application (DA-261-8-
2002-1 MOD 2) is being sought under Section 4.55(1A) of the Environmental Planning and
Assessment Act (1974).

The Development Application (DA-261-8-2002- MOD 2) seeks to modify site layout and
staging; incorporate an emergency wet weather manure storage area; amend traffic
movement hours; incorporate additional effluent and manure utilisation areas; and modify
conditions of consent for the Rangers Valley Feedlot.

AREA was engaged to implement a biodiversity assessment to clarify which areas are native
and not native in the proposed manure and effluent utilisation areas in response to OEH’s
submission to DPE on biodiversity issues.

The proposed feedlot expansion is both designated and integrated development under Part
4 of the Environmental Planning and Assessment Act 1979.

This BDAR addresses the environmental assessment requirements of the following
legislative frameworks:

e NSW Environmental Planning and Assessment Act 1979 (EP&A Act).

e NSW Biodiversity Conservation Act 2016 (BC Act).

e NSW Local Land Services Act 2013 (LLS Act).

e State Environmental Planning Policy (Vegetation in Non-Rural Areas) 2017 (Veg SEPP).

The purpose of this proposal is to increase the productivity of the land by increasing the
nutrients in the soil to support the swift and strong growth of the ground cover. The ground
cover in the development site is both native and not native.
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Eleven paddocks are the subject of this BDAR. These paddocks are referred to by name in
this report (see below). The paddocks are also referred to as two groups — grouped by the
type of impact addressed in this report.

o Seven paddocks — proposed manure utilisation areas (158.30 hectares)
o These paddocks are known as Rixons, Back Paddock, Four Mile, Perkins 3,
Perkins 4, Top Sugarloaf and Middle Swamp.
e Four paddocks - proposed effluent utilisation areas (94.86 hectares).
o These paddocks are known as Crouches, Show, Old 2 and Old 3.

The manure and effluent are generated at the Rangers Valley Feedlot and are processed on
site to develop a product suitable for direct application.

To identify environmental constraints for the proposal, the following survey effort has been
completed:

o February 2019 — Two ecologists from AREA conducted surveys over five days. This
assessment included a reconnoitre of the proposal to refine the proposed field
methods followed by completion of 15 BAM plots (OEH 2016), targeted bat ultrasonic
assessment, species credit species transects throughout the development site. The
width of the species credit transects reflected the environmental sensitivity and type
of impact to the vegetation zone.

The proposal has been assessed under the Biodiversity Assessment Method (BAM) 2017 in
two parts.
o Full BAM assessment
o All areas where native vegetation is present (identified as PCT510)
o Streamlined assessment for paddock trees where the ground cover is a cropped
paddock (not native)
o Old 3 —five living trees and one dead tree
o Crouches — one dead tree

The BAM paddock tree definition (Appendix 1: BAM) which applies to this assessment is

b) the native vegetation that comprises the groundcover is:
i. Lessthan 50% of the cover of indigenous species of vegetation. Groundcover is a
cropped paddock of soybean or corn and there is no native vegetation
ii.  Not less than 10% of the area is covered with vegetation (whether dead or alive)
Groundcover was more than 10% as it is a cropped paddock with virtually full growth.
iii. The assessment is made at the time of year when the proportion of the amount of
indigenous vegetation in the area to the amount of non-indigenous vegetation in the
area is likely to be at its maximum, The area is a cropped paddock and indigenous
vegetation is unlikely to be there at any time AND
c) the foliage cover for the tree growth form group is less than 25% of the benchmark for tree
cover for the most likely plant community type. Tree cover benchmark for PCT510 is 47%.
Paddock trees in this assessment are in stands of one or two trees and which do not
constitute cover of 11.75 percent or more.
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1.2 Report structure

This BDAR documents Stage 1 (assessing biodiversity values) and Stage 2 (Impact
assessment to biodiversity values) of the Biodiversity Assessment Method (2017), hereafter

‘BAM'.

This BDAR supports a Development Application under Division 4.1, Part 4 of the EP&A Act.

The structure of the report is summarised in Table 1-1.

Table 1-1: Report structure

Section heading / BAM requirement Description
reference

Executive
summary

Executive summary

Concise summary of
this technical paper and
the key findings

viii and ix

Definitions and acronyms

Provides definitions
and summarises the
acronyms used
throughout this report.

Introduction to the proposal and the assessment team
e Background
e Report structure
e Project personnel

Description of the
proposal. Provides an
overview of the
assessment objectives,
structure of technical
report and staff
contributing to this
document.

Stage 1 BAM document (assessing biodiversity values)

Introduction to the biodiversity assessment
¢ identification of development footprint, including:
o operation
o construction indicating clearing associated with

Description of the
proposal relevant to
assessing biodiversity
values in the

L]

o area (hectares) for each vegetation type

o species relied upon for identification of vegetation type and relative
abundance

2 temporary construction facilities and infrastructure deve_lopment site.
g Provides an overview
o general description of development/proposal
- . . . . of the assessment
e sources pf information used in the assessment, including reports objectives and structure
and spatial data. of technical report.
Landscape features
* IBRA bioregions and subregions, NSW landscape region and area
(hectares)
e native vegetation extent in the buffer area
o cleared areas
. ewdenc_e t(_) support differences between mapped vegetation extent Identifies landscape
and aerial imagery f
. . . eatures at the
3 o rivers and streams classified according to stream order development site
o wetlands within, adjacent to and downstream of the site footprint.
e connectivity features
o areas of geological significance and soil hazard features
o site context components, including:
o identification of method applied (i.e. linear or site-
based)
o percent native vegetation cover in the landscape
(development site).
Native vegetation Identifies native
Describes PCTs within the development site, including: vegetation extent
e vegetation class within the development
4 vegetation type site, including cleared

areas and evidence to
support differences
between mapped
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Section heading / BAM requirement Description
SeEeens . - .. e

o justification of evidence used to identify a PCT (as outlined in
Paragraph 5.2.1.12 of the BAM)
e TEC status (as outlined in Paragraphs 5.2.1.14-5.2.1.15 of the
BAM)
o estimate of percent cleared value of PCT (as outlined in Paragraph)
Vegetation integrity assessment of the development site, including:
e mapping vegetation zones (Subsection 5.3.1 of the BAM)
e patch size (development site and proposal)
e assessing vegetation integrity using benchmark data (Subsection)
o survey effort as described in Subsection 5.3.4 (number of plots)
» determining the vegetation integrity score (Appendix 6 of the BAM):
o composition condition score
o  structure condition score
o function condition score
o vegetation integrity score.
Where use of local data is proposed:
o identify relevant vegetation type
o identify source of information for local benchmark data
e justify use of local data in preference to database values.

vegetation extent and
aerial imagery.

Threatened species

Identify ecosystem credit species associated with PCTs in the

development site as outlined in Section 6.2, including:

o list of species derived

o justification for exclusion of any ecosystem credit species predicted
above.

Identify species credit species on both the development site and the

proposal as outlined in Sections 6.3 to 6.5, including:

o list of candidate species

e Assessment of direct and indirect impacts unable to be avoided at
the development site in accordance with Sections 9.1 and 9.2 of

e justification for inclusions and exclusions based on habitat features
e indication of presence based on targeted survey or expert report
o details of targeted survey technique, effort, timing and weather
e species polygons
o biodiversity risk weighting for the species Identifies the list of
o threatened species survey species and habitat
5 o additional requirements for wind farm developments. components and their
Where use of local data is proposed: sensitivity classes and
o identify relevant species risk to development
e identify aspect of species data
o identify source of information for local data
e justify use of local data in preference to database values.
Where expert reports are used in place of targeted survey:
o identify the relevant species
e justify the use of an expert report
e indicate and justify the likelihood of presence of the species and
information considered in making this assessment
o estimate the number of individuals or area of habitat (whichever unit
of measurement applies to the species/individual) for the
development site or proposal, including a description of how the
estimate was made
o identify the expert and provide evidence of their expert credentials.
Stage 2 BAM document - Impact assessment (biodiversity values)
Provides information of
MNES species,

6 Matters of National Environmental Significance populatlo_r}s or.
communities with
potential to be recorded
in the proposal.

Minimise impacts and nature of impact Provides information on
e Demonstration of efforts to avoid and minimise impact on minimising harm to the
7 biodiversity values in accordance with Chapter 8 of BAM (2017). environment in the

proposal
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Description

ﬂ Section heading / BAM requirement
reference

BAM (2017). The assessment would include but not be limited to:
type, frequency, intensity, duration and consequence of impact.

e For major projects: details of the adaptive management strategy
proposed to monitor and respond to impacts on biodiversity values
that are uncertain (Section 9.4 of BAM (2017).

* |dentification and an assessment of the impacts which are potential
serious and irreversible impacts, in accordance with Subsections
10.2.2 for impacts on CEECs and 10.2.3 for threatened species.

o Identification of impacts requiring offset in accordance with Section
10.3. Identification of impacts not requiring offset in accordance with
Paragraph 10.3.2.2.

« |dentification of areas not requiring assessment in accordance with
Section 10.4.

Provides information on

residual harm to the
environment in the
proposal

Provides actions to

8 Mitigation measures minimise harm to the
environment
Identifies if biodiversity
9 Biodiversity offsets offsets have been
triggered
Conclusions and recommendations Concise statement of
. key findings of
10 e Conclusions g . .
e R dati biodiversity values in
ecommendations the proposal.
11 References Information sources

used
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1.3 Project personnel

This assessment was carried out by appropriately qualified and experienced ecologists (refer
to Table 1-2Error! Reference source not found.).

Table 1-2: Summary of AREA project teams’ qualifications

Position CV Details Role in this project
e BSc. Major in Biology. Macquarie
University
e Ass Dip App Sci. University of
Queensland
e Certified Environmental Practitioner
(EIANZ) and practicing member Certification.
e NSW OEH BioBanking and Bio- Fieldwork
Phillip Principal certification Assessor: accreditation Project Management.
Cameron Consultant number 0117 Report editing
e NSW OEH Biodiversity Assessment
Method Assessor: accreditation number
BAAS17082
e NSW OEH Scientific License: 101087
e NSW DPI Ethics Approval 17/459 (3)
e Practicing member of the NSW Ecological
Consulting Association
Principal e Grad. Dip. Captive Vertebrate . .
Environment Management, C_harles Sturt U_mversny Fieldwork
Addy and e Grad. Cert. Social Impact, University of Report writing
Watson Community NSW (current)_ _
Consultant e B. Env. Sc. University of New England.
¢ Diploma Project Management
e PhD candidate (Science) University of
New England 2013 to current
e BSc. (Hons) and Bachelor of Arts
University of Tasmania Graduated 2005
o - e NSW OEH BioBanking and Bio-
Heidi E”“Ic'p.a' certification Assessor TAFE NSW Bat call analysis
Kolkert cologist e Practicing member of the NSW Ecological
Consulting Association
¢ WHS White Card and Blue Card
e Apply First Aid (Medilife), Remote First
Aid (St John)
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STAGE 1 BAM: BIODIVERSITY ASSESSMENT
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2 Introduction to the biodiversity assessment

This chapter has been prepared in accordance with Chapters 3 and 4 of the BAM.

2.1 Identification of proposal footprint

The proposal affects 253.16 hectares of land on the Rangers Valley property which is owned
by Rangers Valley Cattle Station Pty Ltd and is located approximately 28 kilometres north of
Glen Innes, NSW (Figure 2-1). Rangers Valley is also a locality based on a pastoral run
much larger than the current property.

Figure 2-1: Location of the Rangers Valley property
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The development site is eleven paddocks across the Rangers Valley property (Figure 2-2).
These are identified as proposed manure utilisation areas and effluent utilisation areas.

The development site falls within the following Lot and DPs (Figure 2-3):

o LotsF, Gand H, DP32737
o Lots1, 2and3,DP1111949
o Lots 15, 21 and 24, DP 753278
o Lot 83, DP40605
o Lots 6, 8, 21, 22, 23, 120, DP753291
o Lot A, DP38870
o Lot1, DP1111657.
Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd N
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Figure 2-2: Location of proposal footprint
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Figure 2-3: Lots and DPs (per Section 4.2 of BAM)
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211 History of disturbance

Rangers Valley was settled by Europeans in 1839. Sheep wool production was the industry
developed and the area was renowned for quality wool.

Within six years Rangers Valley had grown to cover an area of 45,000 acres and was
stocked with sheep and cattle. Property acquisition and expansion of the operation
continued until it was sold in the 1900s.

From the 1900s cattle became the primary stock farmed at Rangers Valley, and a feedlot
was established in the 1960s.

Clearing of vegetation has been occurring throughout the region since farming commence,
however the Rangers Valley property and surrounding property still support large areas of
native forest.

Rangers Valley now consists of around 4856 hectares of grazing and feedlot land. Rangers
Valley feedlot is the one of the largest in Australia, having a capacity of around 32,000 cattle.
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21.2

The regional context of the development site

The regional context of the development site is provided in Table 2-1.

Table 2-1: Regional context of the proposal

. Aibute . Response |

Interim Biogeographic Regionalisation for
Australia (IBRA Region)

New England Tablelands Bioregion.
Deepwater Downs subregion and Severn River Volcanics
subregion (Figure 2-4)

State

New South Wales

Topographical map sheet

Glen Innes (9237) / Clive (9239)

Local Government Area

Glen Innes Severn LGA

Nearest town / locality

Glen Innes (Figure 2-1)

Accessed from nearest town by

Yarraford Road, Rangers Valley Road and New England
Highway

Lot and Development Portion of the
proposal

18 Lots within 7 DPs — See section 2.1(Figure 2-3).

Land use / disturbance

See section 2.11.

Nearest drainage line (Name, Strahler
Order)

The Severn River and Beardy Waters both run across the
property between development site. The run closest to the Top
Sugarloaf paddock, running approximately 50 metres from the
proposal.

There are also numerous minor watercourses and drainage lines
across the property.

Spot point Australian Height Datum (AHD)

900 - 1000 m..

Surrounding land use

Grazing agriculture.

Regional context is depicted in Figure 2-4, Figure 2-5 and Figure 2-6. Images of each
paddock are provided in section 2.1.3 as Figure 2-7 to Figure 2-13.
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Figure 2-4: LGA and IBRA subregions
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Figure 2-5: Aerial location map of Rangers Valley property (per Section 4.2 of BAM)
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Figure 2-6: Topographic location map of the Rangers Valley property (per Section 4.2 of BAM)
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21.3 Development footprint

The development footprint is all the area assessed by this report and is the development
site. This is a total of 253.16 hectares (183.33 hectares of native vegetation and 69.83
hectares of not native vegetation).

The areas occupied by this development site are summarised in Table 2-2.

Table 2-2 Development sites

Proposed Total Native or Not native
Paddock name utilisation (hectares)
Rixons Manure 19.86 Native
Back Paddock Manure 33.02 Native
Four Mile Manure 42.71 Native
Perkins 3 Manure 17.01 Native
Perkins 4 Manure 7.67 Native
Top Sugarloaf Manure 17.33 Native
Middle Swamp Manure 20.69 Native
QOld 2 Effluent 15.89 Native
Not Native
old 3 Effluent 40.25 Five living and one dead
paddock tree
Show Effluent 8.55 Native
0.59 Native
Crouches Effluent Not Nafive
29.58 One dead paddock tree
Total 253.16
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Figure 2-7: Proposal detail. Old 2 (area on left) and Old 3 (two areas on right)
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Figure 2-8: Proposal detail. Crouches (lower area with patch of PCT510 indicated) and Show
(upper area)

Legend
— Rangers Valley Lot and DPs

[ ] Effluent utilisation areas Efi
AREA

ENVIRONMENTAL CONSULTANTS & COMMUNICATION

100 0 100 200 300 400m
I T |

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW za 36



Rangers Valley Cattle Station Pty Ltd

Figure 2-9: Proposal detail. Rixons and Back Paddock
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Figure 2-10: Proposal detail. Four Mile
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Figure 2-11: Proposal detail. Perkins 3 and Perkins 4.
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Figure 2-12: Proposal detail. Top Paddock
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Figure 2-13: Proposal detail. Middle Swamp.
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2.2 General description of the proposal

The proposal will allow manure to be applied to seven paddocks and the effluent to be
applied to four paddocks via centre pivot or other irrigation systems. This proposal aim is to
increase the productivity of the land, increasing ground cover and growth. The definition of
manure and effluent is outlined below.

Currently, improved pasture and crops are grown in the proposed manure and effluent
utilisation areas. Inorganic fertilisers are applied to pasture and crops as required. No
manure or effluent is currently applied to these paddocks.

Manure application

Manure is harvested from the production pens every 8-10 weeks, taken to the manure
stockpile area, the manure is screened to remove gravel and breakdown large clumps and
placed into windrows. Windrows may remain for up to 12 months in the stockpile area over
which time the manure ages and breaks down further. Aged manure is taken to the manure
utilisation area on an as-required basis in line with cropping program and weather conditions
and spread on the utilisation area with a tractor drawn manure spreader prior to
incorporation into the soil if crops are to be grown or directly onto pasture.

Effluent application

Stormwater runoff from the controlled drainage areas of the development
(production/hospital/induction pens, cattle washing, cattle handling facility, solid waste
stockpile, roads etc) is termed effluent and is directed towards a sedimentation basin. The
effluent is temporarily held in a sedimentation basin where most of the sediment entrained in
the runoff settles out. The effluent then flows to holding pond(s) where it is temporarily held
pending irrigation to land when weather conditions permit. Effluent may be held in the
holding ponds for weeks to months depending on volume of effluent generated, cropping
program etc. Effluent is applied to land with a low pressure overhead centre pivot irrigator or
similar system.

In proposed manure utilisation areas, no trees or other vegetation will be cleared. Manure
utilisation areas have been selected to avoid areas of dense trees, steep and significantly
rocky areas.

All native vegetation within the proposed effluent utilisation areas will be removed to enable
centre pivot or other irrigator to travel across the paddocks. Effluent utilisation areas have
been designed to avoid tree removal as much as possible. A total of 25.03 hectares of
PCT510 and seven paddock trees will be removed by this proposal:

Crouches
o 0.59 hectares of PCT510
o One dead paddock tree (20 — 50 centimetres Diameter at Breast Height (DBH),
with a hollow <20 centimetres diameter)
Show
o 8.55 hectares of PCT510
Old 2
o 15.89 hectares of PCT510
Old 3
o Fiveliving paddock trees to be removed
= One Eucalyptus caliginosa (20 — 50 centimetres DBH, with hollow <20
centimetres)
= One Eucalyptus bridgesiana (>50 DBH, Hollow >20 centimetres)
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e Three Eucalyptus melliodora (two 20 — 50 centimetres DBH and one >50
centimetres DBH, all with hollows <20 centimetres diameter)
o One dead paddock tree to be removed (>50 centimetres DBH with hollow <20
centimetres diameter)

Access roads to the proposal already exist and no additional work on these are required for
the proposal.

Application of manure and effluent will be done so to avoid impact to sensitive areas such as
waterways in accordance with Rangers Valley feedlot's POEO licence conditions.

Areas of native vegetation were mapped as part of the biodiversity assessment process.

Vegetation Zones are allocated based on a measurement of ground cover quality (percent
native cover of total living ground cover):
e Zone 1 — Areas with more than 50 percent native ground cover
o Manure utilisation areas - no tree removal required
e Zone 2 — Areas with between zero and 50 percent native ground cover.
o Manure utilisation areas — no tree removal required
o Effluent utilisation areas - removal of 24.44 hectares native vegetation
e Zone 3 — Areas with zero percent native ground cover - current cropped paddock
o Effluent utilisation areas - removal of five living paddock trees and two dead
paddock trees
e Zone 4 — Area with zero native ground cover - current cropped paddock
o Effluent utilisation area — removal of 0.59 hectare patch of living trees (12
trees)

Examples of these zones are provided in Plate 2-1 and Plate 2-4.
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Plate 2-1: Example of Zone 1 - proposed manure utilisation area (Rixons)

Plate 2-2: Example of Zone 2 - proposed manure utilisation area (Perkins 3). Note manure
utilisation areas avoid stands of trees.
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Plate 2-3: Example of Zone 3 - proposed effluent utilisation area with paddock trees only
(Soybean crop - Old 3)

Plate 2-4: Example of Zone 4 (patch of trees) surrounded by Zone 3 (corn crop) - proposed
effluent utilisation area (Crouches)
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2.3 Sources of information used in the assessment, including reports and

spatial data.

Information used to inform this BDAR has been provided in the following sections of this

report and in Table 2-3 and Table 2-4.

2.31 Spatial data

Table 2-3: Spatial data used in this report

GIS layer name ‘ Reference

IBRA bioregions and subregion

NSW data porthole

NSW landscape regions

Mitchell Landscapes V3

Rivers and streams

Six Viewer / SEED WMS topographic layer

Wetlands

Directory of Important Wetlands

Waterways

Waterways_NSW_Final

Key Fish Habitat

DPI Key Fish Habitat GIS layer

Connectivity of different areas of habitat

Namoi VIS 4467 veg map and Six Viewer

Native vegetation extent

Namoi VIS 4467 veg map and Six Viewer
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2.3.2 Web sites (and links to documents)

The resources in Table 2-4 were reviewed for Stage 1 of this BDAR:

Table 2-4: Web sites and links to documents used in this report

Title Web address

Legislation

Commonwealth Environment Protection & Biodiversity
Conservation Act 1999

http://www.austlii.edu.au/au/legis/cth/consol_act/epabcal999588/

Environmental Planning and Assessment Act 1979

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+203+
1979+cd+0+N

Fisheries Management Act 1994

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+38+1
994+cd+0+N

National Parks and Wildlife Act 1974

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+80+1
974+cd+0+N

Biodiversity Conservation Act 2016

https://www.legislation.nsw.gov.au/~/view/act/2016/63

Water Management Act 2000

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+92+2
000+cd+0+N

Local Land Services Act 2013

https://www.legislation.nsw.gov.au/~/view/act/2013/51

Biodiversity

Biodiversity Assessment Methodology (OEH, 2017)

http://www.environment.nsw.gov.au/biobanking/assessmethodology.htm

BAM Credit Calculator

http://www.environment.nsw.gov.au/biobanking/calculator.htm

Threatened Species Survey and Assessment
Guidelines: Field Survey Methods for Fauna
Amphibians (DECCW, 2009)

http://www.environment.nsw.gov.au/resources/threatenedspecies
/09213amphibians.pdf

Threatened Biodiversity Survey and Assessment:
Guidelines for Developments and Activities — Working
Draft (DEC, 2004)

http://www.environment.nsw.gov.au/resources/nature/ TBSAGuid
elinesDraft.pdf

Survey requirements (birds, bats, reptiles, frogs, fish
and mammals) for species listed under the EPBC Act

http://www.environment.gov.au/topics/environmentprotection/environment-
assessments.

Guide to Surveying Threatened Plants (OEH, 2015)

http://www.environment.nsw.gov.au/resources/threatenedspecies
/160129-threatened-plants-survey-guide.pdf

Threatened biodiversity profile search

http://www.environment.nsw.gov.au/threatenedspeciesapp/

NSW BioNet http://www.bionet.nsw.gov.au/
Vegetation Types databases http://www.environment.nsw.gov.au/biobanking/vegtypedatabase. htm
PlantNET http://plantnet.rbgsyd.nsw.gov.au/

Online Zoological Collections of Australian Museums

http://www.ozcam.org.au/

Threatened Species Assessment Guideline - The

Assessment of Significance (DECCW, 2007)

http://www.environment.nsw.gov.au/resources/threatenedspecies
/tsaguide07393.pdf

Significant Impact Guidelines 1.1 - Matters of National
Environmental Significance

http://www.environment.gov.au/epbc/publications/significant-impact-
guidelines-11-matters-national-environmental-significance

Principles for the use of biodiversity offsets in NSW

http://www.environment.nsw.gov.au/biodivoffsets/oehoffsetprincip .htm

233 Reports and books

The following articles were reviewed to inform decisions of the impact of applying inorganic

fertiliser to native grasses

Campbell M. H., Bowman A. M., Bellotti W. D., Munich D. J. & Nicol H. I. (1996).

(Astrebla lappacea) in North-Western New South
179-87.

Carr D. B. (2014). Expert advice regarding EPBC Act-listed Natural Grasslands on

alluvial basalt and fine-textured alluvial plains of northern New South Wales and
southern Queensland, in relation to the alleged clearing of native vegetation on a
property located near Moree, NSW. Stringybark Ecological, Armidale, NSW.

Clarke P. J. (2003). Composition of grazed and cleared temperate grassy woodlands in

eastern Australia: patterns in space and inferences in time. Journal of Vegetation

Clarke P., Gardener M., Nano C. & Whalley R. (1998). The vegetation and plant species

of Kirramingly. Division of Botany, University of New England, Armidale, NSW.

1.
Recruitment of curly Mitchell grass
Wales. The Rangeland Journal 18,
2.
3.
Science 14, 5-14.
4,
5.

Cunningham, G., Mulham, W., Milthorpe, P., & Leigh, J. (1992). Plants of Western New

South Wales. Collingwood, VIC: CSIRO Publishing.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Eco Logical Australia. (2006). A Review of Vegetation Types in the PVP-Developer for
the Border Rivers/Gwydir, Central West, Lachlan, Lower Murray Darling, Namoi and
Northern Rivers Catchment Management Authority Areas. Report No. 21- 09. Ecological
Australia Pty Ltd.

Gibson-Roy P., Delpratt J. & Moore G. (2007). Restoring the Victorian western (Basalt)
Plains grassland 2, Field emergence, establishment and recruitment following direct
seeding. Ecological Management & Restoration 8, 123-32.

Good M.K, Price J.N, Clarke P and Reid N, (2011) Densely regenerating coolibah
(Eucalyptus coolabah) woodlands are more species-rich than surrounding derived
grasslands in floodplains of eastern Australia. Australian Journal of Botany, 2011, 59,
468-479.

Harden, G. (1990-2002). Flora of New South Wales (Vols. 1 (Revised Ed.), 2 (Revised
Ed.), 3 and 4). Sydney: New South Wales University Press.

Hunter J. & Earl J. (1999). Floristics descriptions of grasslands on the Moree Plains.
Report to the NSW National Parks and Wildlife Service and the Department of Land and
Water.

King A. and Buckney R. (2002) Invasion of exotic plants in nutrient-enriched urban
bushland. Department of Environmental Sciences, University of Technology Sydney,
NSW.

Lewis T. (2006). Management for conservation of plant diversity in native grasslands of
the Moree Plains, NSW. PhD Thesis. University of New England, Armidale, NSW.

Lewis T., Clarke P. J., Reid N. & Whalley R. D. B. (2008). Perennial grassland dynamics
on fertile plains: Is co-existence mediated by disturbance? Austral Ecology 33, 128-39.
Lewis T., Reid N., Clarke P. J. & Whalley R. D. B. (2010). Resilience of high-
conservation- value, semi-arid grassland on fertile clay soils to burning, mowing and
ploughing. Austral Ecology 35, 464-81.

Lodge G. M. & Roberts E. A. (1979). The effects of phosphorous, sulphur and stocking
rate on the yield, chemical and botanical composition of natural pastures. Australian
Journal of Experimental Agriculture and Animal Husbandry 19, 698-705.

Lodge G. M. & Whalley R. D. B. (1981). Establishment of Warm- and Cool-season native
perennial grasses on the North-West Slopes of new South Wales. |I. Dormancy and
germination. Australian Journal of Botany 29, 111-9.

Lodge G. M. & Whalley R. D. B. (1985). The manipulation of species composition of
natural pastures by grazing management on the northern slopes of New South Wales.
Australian Rangelands Journal 7, 6-16.Mitchell. (2002).

McGufficke B. R. (2003). Native Grassland Management: A botanical study of two native
grassland management options on a commercial cattle property. Rangelands Journal 25,
37-46.

Mclintyre S. & Lavorel S. (1994). How environmental and disturbance factors influence
species composition in temperate Australian grasslands. Journal of vegetation Science
5, 373-84.

Mcintyre S. & Martin T. G. (2002). Managing intensive and extensive land uses to
conserve grassland plants in sub-tropical eucalypt woodlands. Biological Conservation
107, 241-52.

Mclvor J. G. (2001). Pasture management in semi-arid tropical woodlands: regeneration
of degraded pastures protected from grazing. Australian Journal of Experimental
Agriculture 41, 487-96.

Nadolny C., Hunter J. & Hawes W. (2010). Native Grassy Vegetation in the Border
Rivers- Gwydir Catchment: diversity, distribution, use and management. Report to the
Border Rivers-Gwydir Catchment Management Authority.

Nadolny C. & Lemon J. (2004). Re-colonisation patterns of native plants in cultivation
paddocks at Gunnedah, NSW. In: 19th Annual Conference of the Grassland Society of
NSW (ed S. Boschma). Grassland Society of NSW Inc., Tamworth, NSW.
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24. Natural Resources Commission. (2013). Listing Yellow Mimosa (Vachellia farnesiana) as
a feral native species: Recommendations. Natural Resources Commission., Sydney,
NSW.

25. Waters C., Whalley R. D. B. & Huxtable C. (2000). Grassed Up: Guidelines for
revegetating with Australian native grasses. NSW Agriculture.

26. Wiedemann, S., 2019, Assessment of Biodiversity Impacts Associated with Proposed
Manure Application at Rangers Valley Cattle Station, Unpublished.
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3 Landscape features

Landscape features of the development site are provided in Table 3-1.

Table 3-1: Landscape features of the proposal

Landscape BAM Response
feature reference
IBRA IBRA The New England Tableland Bioregion has an area of 3,004,202 hectares of which
bioregions | bioregions | 2,860,758 hectares or 95.23 per cent of the bioregion lies within NSW. This bioregion is
and and one of the smaller bioregions in NSW, occupying 3.57 per cent of the state.
subregions | Subregions o o
(as The bioregion lies between the North Coast and Nandewar bioregions in north-east NSW,
described extending north just into Queensland. In NSW, the bioregional boundary extends from
See figure | i north of Tenterfield to south of Walcha and includes towns such as Armidale and Guyra,

below and | Paragraphs | with Inverell just outside the boundary.

Figure 2.2. 4.2.1.3- . . ; i
4.2.1.4) The bioregion includes parts of the Macintyre, Clarence, Gwydir, Macleay, Namoi and

Manning River catchments.

https://www.environment.nsw.gov.au/bioregions/NewEnglandTablelandBioregion.htm

The development site is within the Deepwater Downs and Severn River Volcanics
subregions.

Overview of the Deepwater Downs Subregion
(Source: OEH https://www.environment.nsw.gov.au/bioregions/INewEnglandTableland-Subregions.htm)

Geology

Permian diorite, acid volcanics and small areas of shales.

Characteristic landforms

Hilly to undulating with broad valleys, elevation 950 m.

Typical soils

Harsh red and yellow texture contrast soils with thin gritty topsoils.

Vegetation

Woodland of Blakely's red gum, apple box, New England stringybark, narrow-leaved
peppermint, New England peppermint, rough-barked apple and bull oak.

Overview of the Severn River Volcanics Subregion
(Source: OEH https://www.environment.nsw.gov.au/bioregions/NewEnglandTableland-Subregions.htm)

Geology

Permian mixed volcanics and fine sedimentary rock. Granite intrusions and ridge top
patches of Tertiary basalt with underlying sand and gravel.

Characteristic landforms

Undulating to hilly and rugged, elevation range 600 -1200 m. Well developed dendritic
drainage with rocky gorges. Rock outcrop common on steep slopes..

Typical soils

Shallow stony sandy loams on steep slopes, harsh texture contrast soils with gritty
topsoils common, structured brown loams on small areas of basalt. Some evidence of
salinity.

Vegetation

Low western slopes; woodland or heath of orange gum, Caley's ironbark, tumbledown
gum, and black cypress pine. Woodlands and forest of red stringybark, western New
England blackbutt, narrow-leaved ironbark, white box, yellow box and rough-barked
apple. Highest eastern slopes; open forest of New England stringybark, Tenterfield
wollybutt, yellow box, narrow-leaved ironbark, apple box, Blakely's red gum with orange
gum in rocky outcrops.
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Landscape BAM Response
feature reference
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Landscape

feature

NSW
landscapes
region and
area

(hectares).

See figure
below.

BAM
reference

Sections
4.2 and
43,
Appendix 3
NSW
landscape
regions (as
described
in
Paragraph
4.2.1.5)

Response

The proposal and the associated patches of native vegetation are entirely within the
Inverell Plateau Granites Mitchell Landscapes.

Widely distributed and defined undulating plateau with domed peaks on Permian New
England granites and granodiorites. Several intrusions have distinctive contact ridges of
metamorphosed sedimentary rocks. The area includes Permian acid volcanics and
pyroclastics and some undifferentiated Permo-Carboniferous mudstone and lithic
sandstone. General elevation 900 to 1500m, local relief 200m. The highest elevations are
along the eastern edge above the Great escarpment, most of the plateau lies ate 900 to
1200m. As mapped this is a large landscape and it might require subdivision on the basis
of vegetation. Domed rock outcrop is common with tors. Shallow gritty loam thickens
downs lope to red or yellow earthy sand and red, red-yellow and yellow texture-contrast
soil on lower slopes and valley floors. Wide valleys may have deep dark clay deposits in
swampy streamlines. The vegetation varies with topography, soil, drainage and
temperature. In dry areas open forest of; silvertop stringybark (Eucalyptus laevopinea),
broad-leaved stringybark (Eucalyptus caliginosa), Blakely’s red gum (Eucalyptus
blakelyii), narrow-leaved peppermint (Eucalyptus radiata), yellow box (Eucalyptus
melliodora), apple box (Eucalyptus bridgesiana), red ironbark (Eucalyptus sideroxylon),
Caley’s ironbark (Eucalyptus caleyi), rough-barked apple (Angophora floribunda) and
black cypress pine (Callitris endlicheri). In moist areas open forest of;, New England
peppermint (Eucalyptus cinerea), manna gum (Eucalyptus viminalis), mountain gum
(Eucalyptus dalrympleana), New England blackbutt (Eucalyptus andrewsii ssp.
campanulata), diehard stringybark (Eucalyptus cameronii), Deane’s gum (Eucalyptus
deanei), messmate (Eucalyptus obliqua), privet-leaved stringybark (Eucalyptus
ligustrina), Youman’s stringybark (Eucalyptus youmanii), swamp gum (Eucalyptus
camphora), Gibraltar rock blackbutt (Eucalyptus pyrocarpa), tumbledown red gum
(Eucalyptus dealbata) and orange gum (Eucalyptus prava) sometimes with closed forest
species in the understorey especially in the eastern parts of the landscape.

In cold areas snow gum (Eucalyptus pauciflora), black sallee (Eucalyptus stellulata)
woodlands are the norm with manna gum and mountain gum along some streams.

Most granite peaks have specialised joint crevice heath communities typically with about
100 plant genera and almost always containing local endemic species. In this landscape
the following communities are recognised; Gonocarpus teucriodes - Isotoma axillaris
herbfield with black cypress pine, orange gum, tumbledown red gum, Caley’s ironbark,
and western New England blackbutt. Babingtonia densifolia - Homoranthus prolixus
shrubland with black cypress pine, orange gum, tumbledown red gum, and Acacia
neriifolia. New England tea tree - Brachyloma saxicola heath on the escarpment of the
Gibraltar Range with New England mallee ash (Eucalyptus approximans), diehard
stringybark, apple box, forest oak (Allocasuarina torulosa), black cypress pine and orange
gum.
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Landscape BAM Response
feature reference
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Landscape BAM
feature reference

Response

59.22 percent of vegetation within a 1500 metre buffer area of the property is native
vegetation (See figure below). The native vegetation cover in the landscape was
determined by QGIS software with reference to vegetation maps provided by the Namoi
SVM 4467. Native vegetation cover per cent was calculated as a proportion of all land
within the assessment buffer area containing mapped native vegetation and is
comprised of the following Plant Community Types:

PCTs within 1500 metre buffer around the property Hectares

(12070.14 hectares)

1 Candidate Native Grassland 1891.77

River Oak - Rough-barked Apple - red gum - box riparian tall
84 woodland (wetland) of the Brigalow Belt South Bioregion and 191.71
Nandewar Bioregion
Sedgeland - forbland wetland in depressions on valley flats of the
NSW North-western Slopes
Black Cypress Pine - Tumbledown Red Gum - Narrow-leaved
505 Ironbark - Stringybark She Oak open forest on acid volcanics of 34.36
the western New England Tableland Bioregion
Blakely’s Red Gum - Stringybark - Rough-barked Apple open

447 0.78

508 forest of the Nandewar Bioregion and western New England 553.90
Tableland Bioregion
Native _ 510 Blakely’s Red Gum - Yellow Box grassy W(_)odland of the New 2332.06
vegetation _England Tableland Bioregion
extent in Black Cypress Pine - Rough-barked Apple - Round-leaved Gum
the buffer* 514 shrubby riparian forest in the Torrington area of the New England 936.44

Tableland Bioregion
533 New England Peppermint grassy woodland on granitic substrates
Native of the New England Tableland Bioregion
vegetation Orange Gum - Black Cypress Pine heathy woodland on
extent (as 535 outcropping granite in the Torrington area of the New England 49.00
described TabIeIand_Bloreglon _
. 536 Orange Gum - Black Cypress Pine shrubby open forest on acid
n . volcanics of the north western New England Tableland Bioregion
Subsection Rough-barked Apple — Blakely’s Red Gum open forest of the
4.3.2) 538 Nandewar Bioregion and western New England Tableland 140.09
Bioregion
Stringybark - Rough-barked Apple - cypress pine shrubby open
542 forest of the eastern Nandewar Bioregion and western New 3.87
* Within England Tableland Bioregion
1500 Western New England Blackbutt - Round-leaved Gum -
metres 557 Stringybark shrubby open forest in the Torrington area of the New 125.71
England Tableland Bioregion
Western New England Blackbutt - stringybark open forest of the
Nandewar Bioregion and New England Tableland Bioregion
Shrublands on acid volcanic outcrops in the Severn River region of
the western New England Tableland Bioregion
Broad-leaved Stringybark - Yellow Box shrub/grass open forest of
the New England Tableland Bioregion
Tea-tree riparian shrubland / heathland wetland on drainage areas
of Nandewar Bioregion and New England Tableland Bioregion
Western New England Blackbutt - Orange Gum - Black Cypress
585 Pine shrubby woodland in the Torrington area of the New England 591.03
Tableland Bioregion
Orange Gum Swamp Woodland on acid volcanic-derived

area
45.62

See figure
below —
areas of no
shading
indicate
‘not native’.

36.73

558 171.08

561 29.83

567 4.21

574 8.73

605 sediments in the western New England Tableland Bioregion 1.05
Not
Native N/A 4922.17
Total 12070.14
Native veg (%) 59.22
Not Native (%) 40.78
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Landscape = BAM Response
feature reference

1 0 1 2 3 4km
Legend B — m|
— s by Lot and D%
[ tun0m Suffes
Hamol SVM 4467

Back Cypresss Fros - Roogh-Larket! Aople - Ruund-lssved Guim sheubly rimerien forest ¢ the Tamingtun gres of the Sew Sogland Tasdeand Boregen
T Gk Cypersss Fioe - Tamsdeconn Red Gum - Hamus- ks lunbark - STingyserk She Ouk oo fonst 00 acd vaksnics of the western New Cnghere “abkdand Oorsaon
P Bacck's Rod Som - Srngyoare - Reogh-barked Speke open toress of she Mandesar Siceacion and mester Bew Engand Tablekine Baregio
D00 Badel's Rad Som ek Fex gmasy mondand af the haw Fno and Tlaands Fareghnn
B Foad kwcd Stringgbak  Yelow Bae steubvanns open Torst of the ko B3 and Tatichind Fiorcgico
T Cencalebe Native Grasslanks
M England P arasey Tand an grani: st of the M=y England lakkacs toregon
B Crarce Gum - Slace Cyprezs Bre hesthy wooclond o0 auronpang granite in e Jarnctan ame of the Hew Englere Tabiclard 9 cenann
P Crarce Gum - Black Cypress Boe shrubly open eest o acd wizanics ot e nath western New Englnd Tabicknd Beragion
0 DA Gum Swamp Vioodand an il woicanic-deead Saime 15 in Lhe sestenn Mow Segand Tabiebnd Fiawegionn
| Ry Cok Raogh Bakad Apple oed gum bae riaran r2l woovtand (ueand) of £ Brgaiaw 39T Saoch and Nandesar Biceac ons.
L Rde-berbey Appbe - Babely’s Roed Sunooan funstu” Uie Nerdevar Bioreg on and westen New Englad Tebkdan) Beagsun
T Setdpsdarnd - fortlanad vt bendd i oot un valey als uf U RSW Norl el Slopse;
7 Shrukbands oo aod womank nutcops i the Ssesm Kes mann of the aestern Nasy snatind labeband Boregion
T snngymace finugh aarked Appe - cypress pine shiukhy epen faress cf the snckn Haosdesar Bianegien and wesrs 1 Hew Englard Thidand Bnonaan
0 Ton tee cpacan shruband ¢ hastabnd wetiand an dmieage s af Nacdomar Bivegion and Hew Englind Tabicked Boraion
00 Westarn Nenw England Blachiull - Ovaege: Guin - Blace Cypress Pae sheully veox b o Uhe Toringlon arsa of Uhe hew Sgdand Tade and Boregun
T Westarn New Englend Blackiorr  Roond kaved Gun Sorngylierk shobiby ops foeest 0 the Torington erse of Uis Mew Sogand Tadde and Eionsgion
T Waestern Neswy Cnglend Gladitt - stnngyters cpen furet uf the Mendsmar Gursgion wd New ofund Tadwand Giorsioe

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW = 55



Rangers Valley Cattle Station Pty Ltd

Landscape BAM Response
feature reference
Cleared .
areas. 4922.17 hectares or 40.78 percent of the 1500 metre buffer area is cleared area/
mapped as not native vegetation.
See As above - Lo -
uncoloured Cleared areas (non-native vegetation) in the landscape was determined as per
areas in vegetation mapping within the 1500 metre buffer (above).
figure
above
The PCT map, Namoi VIS 4467 was not completely accurate for the area assessed.
PCT510 was determined to occur across all areas where native vegetation occurred
within or adjacent to the development sites.
The determination of PCT510 was based on the following factors:
e Proximity: PCT510 was mapped in the area of the proposal and therefore an
] expected community for the area.
Evidence to e  Floristics — the vegetation seen included species which best matched PCT510,
support namely:
differences , o Blakely's Red Gum
between Sections o Yellow Box
mapped 5.1.16 and o Rough Bark Apple
vegetation | 5.1.1.7 o Apple Box
extent and o Broadleaved Stringybark
aerial o Tussock grass/ snow grass.
Imagery e Vegetation structure:
o Very space shrub layer consistent with the PCT description.
e Landscape position:
o The areas assessed are largely valley flats or lower slopes of
undulating hills.
Where candidate native grasslands were mapped in the development site, these were
remapped as either pact of a PCT or as not native.
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VIS Map
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Within the property, there are four named waterways — Severn River, Cam Creed, Beardy
Waters and Gum Nut Creek.
The Severn River is the only major waterway and it bisects the property and the
development site. It runs closest to Top Sugarloaf about 70 metres as its closest. The
Severn River is a perennial third and fourth order waterway.

Rivers and Beardy Waters into the Severn River from the south. It is approximately 70 metres from

streams Rivers and Back Paddock and Four Mile at its closest to the development site. It is a perennial third

classified streams (as | and fourth order waterway.

according to | yaccribed

stream in Cam Creek is a minor waterway and runs from north to south, through the Rangers Valley

order. Paragraph Dam before joining the Severn River. Cam Creek runs through the Middle Swamp paddock.

] 4.2.1.6) It is a perennial third order waterway.

See figure

below. Gum Nut Creek runs into the Rangers Valley Dam from the east and is at least two
kilometres from the development site. It is a perennial third order waterway.
Numerous non-perennial first and second order waterways occur on the property and in the
development site. These area ephemeral drainage lines, with the second order drainage
lines occasionally sustaining pools with little or no aquatic vegetation during times of no
flow. See figure below.
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No wetlands of International Importance occur in the property 10 kilometre buffer.
Wetlands
within, One wetland occurs within 1500 metres of the property and this is Rangers Valley Dam and
gg{;‘ce”t 0| wetlands is located on the Rangers Valley property.
(as
downstream | geserined in | The wetlands of the broader locality provide suitable breeding and foraging habitat for a
of the site. Paragraph range of fauna species of birds, fish (possibly), frogs, mammals and reptiles and provide a
42.1.7) movement corridor and important habitat for migratory bird species.
See figure The BioNet database shows one no wetland migratory birds have been recorded within 10
above kilometres of the property.
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The BioNet search criteria used was: Public Report of all Valid Records of Threatened
(listed on BC Act 2016), Commonwealth listed, CAMBA listed, JAMBA listed or ROKAMBA
listed entities within an area of greater than 10 kilometres around the property. This
returned a total of 113 records of 27 species. Report generated on 26.03.2019.

Groundwater
dependant
ecosystems

Groundwater plays an important ecological role in directly and indirectly supporting
terrestrial and aquatic ecosystems. Groundwater sustains terrestrial and aquatic
ecosystems by supporting vegetation and providing discharge to channels, lacustrine and
palustrine wetlands, and both the estuarine and marine environment. Aquifer ecosystems
are inherently groundwater dependent (DEHP, 2017).

The BoM Aquatic GDE maps Moderate Potential GDE (national assessment) as occurring
in the vicinity of the proposal.

The BoM Terrestrial GDE maps High, Moderate and Low Potential GDE (regional study) as
occurring in the vicinity and in the location of the proposal.

The BoM Subterranean GDE maps layer has no data for the area.

| apour | weoos | cowracrs B

M Awdraliey Uracmencet

* rrcw or Mekmaegs MW WD QD MR Sh AT ACT MT MUCTIALIA | GLOTAL  ATTRICTICA

Groundwater Dependent Ecosystems Atlas =3 Foserol
o & DO OO 0RIIMM 52
[pe— ~ R » OO ?
Legend -~ | v
Avuids. Lk

Ko GOL
(ragonal sTacy)
1gh potentid G
-jr:_:):r:l 5202y saian rewrime
.
Medergle pulentid Goo
(raglonal s7acy)
o potentid G
-:r:;]r:l s202y)
Ueddassafied potentia GOt 2
(ragional sTacy) 5
1gh potentid G
(ratlesl assessment)
| Modecate potentid GO
| (ratixesl assessment)
Lom potentid G2 A

(ratinal asscsament)

Urddassifios potenrig GOt
(ratieal assessment)

rY-- M s
L
avm anrs / s
& R 4 y
A
i
——— 4
Search v e . 1 L ? INLANAE, P3.NNTNE
Download v - Sehbn Sz )

——

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd

Glen Innes Severn LGA NSW

61




Rangers Valley Cattle Station Pty Ltd

Loawy oy - e terz o - Gosaogeacy: Depimais + C3C S

Groundwater Dependent Ecosystems Atlas

Temesnal G0z

<nown GDFE

{regonel stody)

=ich petentis GR=
(regonel stody)
Maaerate petentia GOF
{regonel stady)

Om patentiyd GoE
{regonal stay)
ncassfing setantal GDF
{regonal stady)

Ah patentid Go=
(rational assessment)
Medarate petentiy GOF
{rational assessment)
om potentid Goe
{rational assessment )
Wcassfing sstenna GDF
{rational assessment)

Tertwwrial [V (on £ela)

%o eoosystens araksec

Lo
‘5

Search v
Download i

bt 5 e

ACCDOTLIOZERID

T ; O e
75 s TR
nd T, { 4 - Iv .
& 2 . B0 NS gl
A N : N

: \‘ ' ¥
(!
g "_luu‘.
» "

¥ 4

P T—— ey

-

L& Z, F0NTAHN
otz S U
co

By bea s mEE T & Dot [orraene o D5 ey

Groundwater Dependent Ecosystems Atlas

Sddsn G0

4mmn GRE
(regonal sTudsl

Ty~ pukential GOC
(rageea sudsl

“nzherale mol bl S0
(regiora =yl

o pubanlial S0F

(regora sy
Lp:'hsslrn-.' |:ni|::'nm (A3 ';
(Al wonly] d
|
TR G0E (e ) |
-
|
Mz eaayslars analpsd ¥
[ |
§
|
o
-
L
Tureel Sk 43518 »

Al (L] Fuwkans
i - D00 90 mE 5
7

[ Rl srbn abbe R | B Subbrareer GOD T 5 [
Legend A

Ewoar awarch v

BIT HT MNTRMIA | ARE  AMTRASTICA

- E gl R
o Sz T

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW

62




Rangers Valley Cattle Station Pty Ltd

A connectivity site-based assessment was undertaken in accordance with the BAM. No
formal state or regional biodiversity links are recorded across the proposal or Rangers
Valley property.

Rangers Valley Dam occurs on the property and the Severn River and Beardy Waters
bisect the property. These waterways may be used as habitat for migratory species. The
assessment of the impact of the development on movement of threatened species that
maintains their life cycle must:
a) identify movement patterns key to the life cycle of relevant threatened species that
intersect with the subject land
» No migratory species have been recorded or were observed in the
proposal. Movement patterns for migratory species will therefore not be
affected.
b) describe the nature, extent and duration of short and long-term impacts
»  Application of manure and effluent is expected to commence in 2019 and

Connectivity will be ongoing as required.
of different » No other construction impacts will occur.
areas of c) describe, with reference to relevant literature and other reliable published sources
Connectivity | habitat (as of information, the importance of the movement of the threatened species to their
features described in life Cyde
Paragraphs » BioNet shows 42 individual records of listed species within 10 kilometres
4.2.1.8- of the property.
4.2.1.11) i. 10 records are from five species of birds
ii. 15 records are from Eastern Bent-wing Bat (2), Spotted-tailed
Quoll (1) and Koala (12).
iii. Two records are from one species of plant
iv. Four records are from one species of reptile (Bell's Turtle/
Western Sawshelled Turtle
» None of these species will have their movement affected by the
proposal.

d) predict the consequences of the impacts for the bioregional persistence of the
threatened species, with reference to relevant literature and other published
sources of information

» The impact to movement of threatened species in the development site
would not be affected as there is significant residual habitat within
1500m, vegetation and habitat are not being removed from most of the
development site and 12 trees are the only vegetation that will be
removed.

Areas of
geological Rocky outcrops exist on the property however these do not include cliff, cave or karst
Areas of significance formations.
geological | and soil . . , N - .
significance hazard Dialogue with RDC Engineers did not identify areas of geological significance and soll
and soil features (as | hazard features in the development site.
hazard described in
features Paragraphs | The MNES report did not identify area areas of geological significance in the development
4.2.1.12— site.
4.2.1.15)
Site context:
identification
of method The proposal is a site-based project.
applied (i.e.
linear or site-
based)
Site context: ) o ) ] )
percent The proposal (the impact footprint) is 253.16 hectares, of this 183.33 hectares is native
native Section vegetation (72.08 percent native vegetation).
vegetation 432 ] ) ) )
cover in the The 1500m buffer (12070.14 hectares) is 59.22 is estimated to be covered by native
landscape vegetation.
(proposal).
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4 Native vegetation

41 Plant community types (PCTs) within the development site

One PCT was recorded in the development site: PCT510 Blakely's Red Gum - Yellow Box
grassy woodland of the New England Tableland Bioregion (Table 4-1).

Table 4-1: PCT510: Blakely's Red Gum - Yellow Box grassy woodland of the New England
Tableland Bioregion - Vegetation zone, PCT and management zone

PCT 510: Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion

Vegetation zones:

Zone 1 (High Native Ground Cover — no tree
removal) 86.99 hectares

Zone 2 (Low Native Ground Cover — Some dead
paddock tree removal) 95.75 hectares

Zone 3 (No native ground cover) — Paddock trees
69.82 hectares

Zone 4 (No native ground cover — PCT 0.59
hectares

PCT Code:

510

Vegetation formation:

Grassy woodlands

Vegetation class:

New England Grass Woodlands

Conservation status:

Endangered (BC Act) and Critically Endangered
(EPBC Act)

Current vegetation integrity score (BAMC): Zone 1

PCT Percent cleared: 9
Composition condition score (BAMC): Zone 1 105
Structure condition score (BAMC): Zone 1 54.2
Function condition score (BAMC): Zone 1 15
20.4

Extent in the Proposal: Zone 1

86.99 hectares

Plots completed in vegetation zones: Zone 1

7(Plots 1, 2, 5, 6, 7, 13 and 14)

Current vegetation integrity score (BAMC): Zone 2

Composition condition score (BAMC): Zone 2 S

Structure condition score (BAMC): Zone 2 5.7

Function condition score (BAMC): Zone 2 15
75

Extent in the Proposal: Zone 2

95.75 hectares

Plots completed in vegetation zones: Zone 2

6 (Plots 3, 4, 10, 11, 12 and 15)

Extent in the Proposal: Zone 4

Zone 3 — cropped paddock (corn and soybean — no N/A

native plot data collected)

Composition condition score (BAMC): Zone 4 103

Structure condition score (BAMC): Zone 4 0.6

Function condition score (BAMC): Zone 4 38.2

Current vegetation integrity score (BAMC): Zone 4 6.1
0.59

Plots completed in vegetation zones: Zone 4

Modelled/ estimated data used.

An overview of vegetation attributes collected from the plot data is provided in section 4.2.3.
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Plot 1 midline
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Plot 1 end of midline

Plot 2 Midline
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Plot 2 Leaf litter plots

ML

Plot 2 end of midline
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Plot 3 midline
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Plot 3 end of midline

Plot 4 midline

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW



Rangers Valley Cattle Station Pty Ltd

Plot 4 end of midline
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Plot 5 midline

Plot 5 leaf litter plots

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW



Rangers Valley Cattle Station Pty Ltd

Plot 5 end of midline

Plot 6 midline
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Plot 6 leaf litter plots
P YRR e O

Plot 6 end of midline
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Plot 7 midline
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Plot 7 end of midline

Plot 8 midline
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Plot

leaf litter plots
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Plot 8 end of midline
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Plot 9 midline
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Plot 9 end of midline
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Plot 10 midline
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Plo 10 eaf 'ttr plots

Plot 10 end of midline
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Plot 11 midline
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Plot 11 end of midline

Plot 12 midline
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Plot 12 end of midline
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Plot 13 midline
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Plot 3 end of midline

Plot 14 midline
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Plot 14 end of midline
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Plot 15 end of midline
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Description (VIS BioNet Profile):

PCT510 is a tall open forest or woodland that occurs on undulating areas at intermediate to high altitudes, with local stands
in the Horton area east of Mount Kaputar. Similar to ID599 Yellow Box - Blakely's Red Gum grassy woodland of Brigalow
Belt South and Nandewar Bioregions, it occupies deep, relatively fertile soils on a number of different geologies, but mainly
sedimentary rocks and basalt. Dominated by Rough-barked Apple (Angophora floribunda), Yellow Box (Eucalyptus
melliodora) and/or Blakely’s Red Gum (Eucalyptus blakelyi). Ribbon Gum (Eucalyptus viminalis), Apple Box (Eucalyptus
bridgesiana) and Broad-leaved Stringybark (Eucalyptus caliginosa) are sometimes present, and the vulnerable Eucalyptus
rubida subsp. barbigerorum can occur within this unit east of Inverell. The shrub layer is either sparse or absent, with typical
species including Acacia implexa, Acacia fimbriata, Cassinia quinquefaria or Olearia elliptica subsp. elliptica. The ground
layer is well developed with dominant species including Kangaroo Grass (Themeda australis), Snow Grass (Poa sieberiana),
Cymbopogon refractus and Lespedeza juncea subsp. sericea. Less frequent groundcover species include Aristida ramosa,
Sorghum leiocladum, Dianella revoluta var. revoluta, Microlaena stipoides var. stipoides, Desmodium brachypodum, Viola
betonicifolia, Chrysocephalum apiculatum, Glycine tabacina, Lomandra longifolia, Bothriochloa macra and Carex
breviculmis. This association represents part of the TSC Act and EPBC Act listed Box-Gum Woodland EEC/TEC.
Landscape features: Occurs on undulating areas at intermediate to high altitudes, with local stands in the Horton area east
of Mount Kaputar. It occupies deep, relatively fertile soils on a number of different geologies, but mainly sedimentary rocks
and basalt. May occur on footslopes, valley flats, hillslopes or drainage depressions.

Site and Regional Distribution: An estimated 79 percent of this PCT has been cleared. Clearing for grazing agriculture in
the New England Tablelands Bioregion has occurred.

Diagnostic features: No more information available.

Threatened ecological community: White Box Yellow Box Blakely’s Red Gum Woodland (part) listed as an Endangered
Ecological Community (BC Act) and Critically Endngered Ecological Community (EPBC Act).

Fauna habitat features: Woodlands provide important habitat for a diverse range of native fauna. The upper stratum
provides nectar for many types of animal’s including insects as well as tree hollows. The shrub layer provides essential
resources such as nesting/breeding sites, protection from predators and sources of food (nuts, seeds, nectar from flowers
and invertebrate prey). Many animals are only likely to be part of the Woodland at certain times. For example, seasonal
transients through the community, such as honeyeaters, are most likely to visit during the local flowering season. Some bird
species, such as the nationally vulnerable Grantiella picta (painted honeyeater) travel to these when resources are available.
The grassy ground stratum layers provide protection for fauna such as Dunnarts and listed reptiles. Many bat species
(insectivores, frugivores and nectivores) commonly use woodlands (Pennay and Freeman, 2005).

Condition (on site observation): The development site is a mix of improved pasture, cropped land and grazed and
currently un-grazed native vegetation. The areas surrounding the proposal are rocky areas of grassy woodland.

Zone 1 has a native tree upper stratum, a virtually absent shrub layer and ground cover with greater than 50% of the living
ground cover being native.

Zone 2 has a native tree upper stratum, a virtually absent shrub layer and ground cover with less than 50% of the living
ground cover being native.

Zone 3 has a ground cover which is a cropped paddock with no native ground cover vegetation. Some paddock trees occur.
Zone 4 has a ground cover which is a cropped paddock with no native vegetation. Native trees occur as a PCT.

The assessment focussed on areas where the application of manure and effluent is proposed. This area did not contain
trees or shrubs despite tress being scattered across the development site, and woodlands being present immediately
outside the development sites in many cases.

Areas where Zone 2 exists have been subject of pasture improvement or are generally in a weedy state.

The seven paddock trees to be removed by this proposal are remnant of PCT510 (and not included in the vegetation
integrity score) will also be removed by this proposal. Two of these are dead trees containing hollows and five are alive trees
containing hollows which have been assessed in the BAMC paddock trees assessment. These seven trees occur in Old 3
(six) and Crouches (one).

4.2 Vegetation integrity assessment of the development site

421 Mapping vegetation zones (Subsection 5.3.1 of the BAM)

Vegetation zones are defined as a ‘relatively homogeneous area of native vegetation within a
proposal that is the same PCT and broad condition state’ (OEH 2014a). In this report we use
two reference points stating:

1. how many hectares of each PCT zone are in the development site?
2. how many hectares are within the 1500m buffer (The local populations / the patch
size)?
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Vegetation zones within the 253.16 hectare development site were identified and mapped as
four zones, three of which consist of PCT510 and the other zone is not native vegetation
with paddock trees. Table 4-2 shows the native vegetation, including PCT510, as mapped in
the Namoi VIS 4467 vegetation map and the areas of vegetation in each zone.

Table 4-2: Identification of vegetation zones in the proposal

Hectares in Hectares in
Zone PCT ID Plant Community Type (PCT) Name 1500 metre development
buffer site
1 510 Blakely's Red Gum - Yellow B_ox grassy woodland of 86.99
the New England Tableland Bioregion
; 2332.06
2 510 Blakely's Red Gum - Yellow Bpx grassy woodland of 95.75
the New England Tableland Bioregion )
3 N/A Cropped paddocks with paddock trees N/A 69.82
Blakely's Red Gum - Yellow Box grassy woodland of
4 510 the New England Tableland Bioregion 2332.06 ps
Native veg 59.22 (%) Total 183.33
Not Native 40.78 (%) Total 69.83

Seven paddock trees also occur in the development site and are not included in the figures

for native vegetation above. Vegetation zones area mapped in Figure 4-1, Native vegetation
within 1500 metres of the property is shown in Figure 4-2 and paddock trees are mapped in
Figure 4-3.

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW

89




Rangers Valley Cattle Station Pty Ltd

Figure 4-1: Vegetation map showing vegetation zones and the proposal
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Figure 4-2: Vegetation map within 1500m (VIS) of development sites
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Figure 4-3: Paddock trees in the development sites
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4.2.2 Patch size (Proposal)

The proposal possesses 183.33 hectares of PCT510 Blakely's Red Gum - Yellow Box
grassy woodland of the New England Tableland Bioregion.

There is approximately 2332.06 hectares of PCT510 within 1500m of the property.

The proposal is on the edge of a large patch of wooded vegetation which is approximately
65 square kilometres.
4.2.3 Assessing vegetation integrity using benchmark data

Data collected from each plot was measured against the benchmark values for the PCT.
Each parameter was further considered by whether it achieved more than 25% of the
benchmark values.

Table 4-3: Plot data against PCT benchmark data
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4.2.4  Survey effort as described in Subsection 5.3.4 (number of plots)

The field data collected using 15 BAM (2017) plots is presented Appendix A.

The following site attributes were assessed in the plots to obtain a quantitative measure of
vegetation condition.

. Composition score based on the number of native plant species (richness) recorded
by the assessor within the 20 metre x 20 metre plot boundary for each growth form
group (Figure 4-3)

« Structure score based on the assessment of foliage cover for each growth form group
within the 20m x 20m plot boundary

o Foliage cover for a growth form group is the percentage of cover of all living
plant material of all individuals of the species (Figure 4-3).

« Function score based on the number of large trees, tree stem size class, tree
regeneration, tree hollows and length of fallen logs is recorded within a 20 metre x 50
metre plot boundary (Figure 4-3)

« Additionally, a High Threat Exotic weed assessment was undertaken.

Plot-based floristic survey
Vegetation in each plot was assessed with 20 by 20 metre quadrats nested inside 20 by 50
metre transects. The following information was collected:

. Stratum and layer — in which each species occurs.

« Growth form — for each recorded species.

« Species hame — above ground vascular plant species were identified to the lowest
taxonomic order possible using nomenclature consistent with PlantNet NSW.

. Cover —a measure or estimate of the appropriate cover measure for each recorded
species; recorded from one to five per cent and then to the nearest five per cent. If the
cover of a species is less than one per cent and the species is considered important,
then the estimated cover should be entered (e.g. 0.4).

« Abundance rating — a relative measure of the cover abundance of individuals or shoots
of each species within the plot was estimated and assigned a cover abundance score
using the BAM.
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Figure 4-4: BAM plot layout (not to scale)
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The vegetation survey was completed using field survey methods in line with Chapters 5 and

6 of the BAM and by implementing the guidelines for Threatened Biodiversity Survey and

Assessment (DEC, 2004) and NSW Guide to Surveying for Threatened Plants (2016).
AREAs Principal Consultant and Principal Environment and Community Consultant
completed surveys for this proposal:

Four and a half days of strategic vegetation survey and targeted threatened species
searches from 4 February to 8 February 2019 following the Biodiversity Assessment
Method 2017 and relevant threatened species search protocols.

One night of nocturnal species and frog searches.

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW

95



Rangers Valley Cattle Station Pty Ltd

Table 4-4: Minimum number of transects / plots required per vegetation zone area

Vegetation zone area (hectares) Minimum number of transects/plots (Table 4: BAM)
<2 1 plot/transect

>2-5 2 plots/transects

>5-20 3 plots /transects

>20-50 4 plots/transects

>50-100 5 plots/transects

>100-250 6 plots/transects

7 plots/transects; more plots may be needed if the
condition of the vegetation is variable across the zone
8 plots/transects; more plots may be needed if the
condition of the vegetation is variable across the zone

>250-1000

>1000

Zone 1 required five plots and seven were completed, all of which were used for the BAM
credit calculator analysis and all are provided in Appendix C.

Zone 2 required five plots and six were completed, all of which were used for the BAM credit
calculator analysis and all are provided in Appendix C.

Zone 3 consists of cropped paddocks of corn and soybean. No plots were completed in this
zone as the ground cover contained no native vegetation and the paddock trees were
assessed under the streamline assessment.

Zone 4 required one plot. No plots were collected in this zone as the ground cover is a
cropped corn paddock and consisted of no native vegetation. Estimated modelled data was
used in the BAMC for this zone. Modelled data represents no native vegetation apart from
the trees, other parameters were estimated and informed by operations during inspection of
the trees.

Two plots were completed outside the development site where native vegetation had
received applications of inorganic fertiliser previously. Both these plots indicated the area
was continuing as native vegetation.

The survey effort for all threatened flora was consistent with the document published by
OEH: NSW Guide to Surveying Threatened Plants 2016. Two surveyors walked or slowly
drove 10 to 20m spaced transects across development sites. The exception to this was
Crouches (a cropped corn paddock), Old 2 (a grassed and agriculturally managed paddock)
and Old 3 (a paddock grazed and cropped with soybean). Show paddock was the subject of
threatened species searches on foot, however personnel tracking devices were not used at
this time.

Preliminary understanding of the vegetation was by inspection of the Namoi VIS 4467 GIS
map layer. This mapping was then ground-truthed using a mobile GPS unit and GIS and was
converted into polygons. The polygons were then mapped as PCTs and any identified
Threatened Ecological Communities (TECS).

Surveys were used to identify variation within vegetation zones in the development site. The
structure, function and composition condition of PCTs were then assessed in accordance
with Chapter 5 of the BAM. Vegetation zones were assigned by comparing the dominant
canopy species, general description of location and landscape position, soil type and other
attributes described in the TSPD (OEH 2016b) and OEH online VIS classification database
(OEH 2016c).
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4.2.5 Determining the vegetation integrity score (Appendix 6 of the BAM):
The vegetation integrity scores according to the BAMC are:

e Zone 1 (86.99 hectares) is 20.4
e Zone 2 (95.75 hectares) is 7.5
e Zone 4 (0.59 hectares) is 6.1

Impact to Zone 1 will trigger offsetting as the vegetation integrity score is greater than 15 (as
per section 10.3.1 of BAM). Offsetting is not triggered for Zone 2 and Zone 4 as the
vegetation integrity score is less than 15.

Figure 4-5: vegetation integrity score

BAM item Composition Structure Function vecuertraet%n
INCERGE)D) condition condition condition €9 :

number integrity
1 86.99 10.5 54.2 15 20.4
2 95.75 5 5.7 15 7.5
3 0.59 10.3 0.6 38.2 6.1

4.3 Local data

Local benchmark data of BAM plots collected on the property have not been used for this
assessment.

An understanding of the implications of applying organic fertiliser on the local native
vegetation was gained by completing two BAM plots in areas adjacent to the development
site and which had previously had inorganic fertiliser applied.
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5 Threatened species

The following section addresses the potential presence of threatened flora and fauna
species to be considered in the assessment of impacts and targeted surveys:

« [Ecosystem credit species (predicted species) are predicted to occur based on their
known presence or predicted presence in the IBRA subregion, the known association
with PCTs and the size and condition of the vegetation patches on the site.

« Species credit species (candidate species) are those that cannot be reliably predicted
from the habitat surrogates and their presence is to be assessed through habitat
assessment and targeted surveys. When species credit species have habitat
constraints within the development site, they require further consideration.

A default list of threatened species with potential to occur in the proposal was firstly identified
using the assessment filtering tool in the BAMC. A background review was also conducted to
confirm these and possible additional threatened species using the resources shown in
Table 5-1.

Table 5-1: Wildlife databases used to identify potentially occurring threatened species

Database / resource

BAM credit calculator (BAMC)

Search area

New England Tablelands — Deepwater
Downs IBRA > Inverell Plateau Granites >

PCT510

‘ Date accessed

28 March 2019

OEH NSW Atlas of Wildlife

Approximately 10 X10 kilometres centred

on the development site

Approx. 30 Jan
2019

Protected Matters Search Tool (DEE)

10 kilometre radius around point in centre
of Rangers Valley property.

30 March 2019

OEH Threatened Species Profile Database
(TSPD)

Potential presence of vegetation class

Approx. 30 Jan
2019

Threatened species known to occur based on recorded sightings recorded on the OEH
BioNet Species Sightings Database (Table 5-2 and Figure 5-1).

Table 5-2: Threatened species known within 10 kilometres of the development site (BioNet)

NI G s Scientific Name Common Name NS (Gelulug o e
INET Name Status Status records
Fauna | Mammalia | Petrogale penicillata Brush-tailed Rock- E1P \% BioNet 1

wallaby
Fauna Mammalia Miniopterus schrelbersu Eastern Bentwing-bat VP BioNet 3
oceanensis
Fauna Aves Calyptorhyn_chus Glossy Black- VP2 BioNet 1
lathami Cockatoo
Fauna Mammalia | Phascolarctos cinereus Koala VP V BioNet 13
Fauna Aves Glossopsitta pusilla Little Lorikeet VP BioNet 3
Fauna Flora Eucalyptus nicholii Narrow-leaveq Black \% \% BioNet 2
Peppermint
Fauna Aves Ninox strenua Powerful Owl VP3 BioNet 5
Fauna Aves Merops ornatus Rainbow Bee-eater P J BioNet 2
Fauna Aves Petroica boodang Scarlet Robin VP BioNet 3
Fauna Mammalia Dasyurus maculatus Spotted-tailed Quoll VP E BioNet 2
Fauna Aves Lathamus discolor Swift Parrot E1P3 CE BioNet 1
- - Western Sawshelled ;
Fauna Reptilia Myuchelys bellii Turtle Bell's Turtle E1P \% BioNet 4

E = Endangered
V = Vulnerable
P = Protected

J = Japan bilateral
agreement

Figure 5-1: BioNet results within 10 kilometres of the proposal
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Bat recording was conducted at two locations over three nights to further seek to confirm the
presence of threatened species in the development site (Table 5-3 and Figure 5-2).

Table 5-3: Bat recording data. # indicates threatened species.

Machine:

Scientific name

‘ Machine:

Common name ‘

Night

1

Bat 1
‘ Night

‘ Night

Night

1

Bat 2
Night

Night
3

Austronomus White-striped X X X X
australis Freetail Bat
Chalinolobus gouldii Gould's Wattled Bat X X X X X X
. . Chocolate Wattled
Chalinolobus morio Bat X X X
Miniopterus orianae Eastern Bent-winged
. X X X X
oceanensis # Bat
Mormopterus Southern Free-tailed
. X X X
planiceps Bat
Saccolaimus Yellow-bellied . x "
flaviventris # sheath-tailed bat
Scotorepens balstoni Inland béoaa:d-nosed X X
Vespadelus vulturnus Little Forest Bat X X X X X
Vespadelus
darlingtoni Large Forest Bat X X X X
Vespadelps Eastern Cave Bat X X X X
troughtoni #
Vespadelus regulus Southern Forest Bat X X X
Nyctophilus gouldi / i
geofroyii Long-eared Bats X X
Total calls 158 164 108 88 102 612
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Figure 5-2: Bat monitoring device locations
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5.1 Ecosystem credit species associated with PCTs on the development site as
outlined in Section 6.2 of BAM

The BAMC assessment tool identified 23 threatened species reliably predicted to use the
development site (Table 5-4). No surveys are required to confirm presence of these species.
Ecosystem credits apply to these species as none of these have associated habitat
constraints or geographical limitations provided by the BAMC.

5.1.1 List of ecosystem credit species derived

The derived ecosystem credit species as generated by the BAMC is provided in Table 5-4.
This table also indicates which threatened species were identified in the BAMC paddock tree
assessment — no additional species were identified. These species are subsequently
assessed in conjunction with biodiversity values reported in Chapter 6 and potential impacts
in Chapter 7.

Table 5-4: Threatened species reliably predicted to utilise PCT510 Blakely's Red Gum - Yellow

Box grassy woodland of the New England Tableland Bioregion (Ecosystem species). Species
highlighted in green are species also identified in the paddock tree BAM assessment. No additional
species were identified in the paddock tree BAM assessment.

e Common name Habitat Sensitivity to gain NSW listing National listing
Scientific name constraints class status status.
Anthochaera Holiee?/zgtter NIA High Sensitivity to Critically %ritically §
; i i Endangere
phrygia (Foraging) Potential Gain Endangered ¢
Glossy Black- . .
Calyptorhynchus |~ Cockatoo N/A H'ggtgﬁt?;'tggiynto Vulnerable Not Listed
lathami (Foraging)
Chthonicola Speckled High Sensitivity to Not Listed
sagittata Warbler N/A Potential Gain Vulnerable
Climacteris grown
; Treecreeper High Sensitivity to ;
picumnus (easterﬁ N/A gotential Gaiyn Vulnerable Not Listed
victoriae subspecies)
Daphoenositta vVaried Sittella N/A Moderate Sensitivity Vulnerable Not Listed
chrysoptera to Potential Gain
Dasyurus Spotted-tailed N/A High Sensitivity to Vulnerable Endangered
maculatus Quoll Potential Gain
Falsistrellus Eastern False High Sensitivity to Not Listed
tasmaniensis Pipistrelle N/A Potential Gain Vulnerable
Glossopsitta Little Lorikeet N/A High Sensitivity to Vulnerable Not Listed
pusilla Potential Gain
. White-bellied . I
Haliaeetus Sea-Eagle N/A nggtesr?t?:lltlc\;/%to Vulnerable Not Listed
leucogaster (Foraging)
Hieraaetus Little Eagle N/A Moderate Sensitivity Vulnerable Not Listed
morphnoides (Foraging) to Potential Gain
Lathamus Swift Parrot Moderate Sensitivity Critically
discolor (Foraging) N/A to Potential Gain Endangered Endangered
Lophoictinia Square-tailed N/A Moderate Sensitivity Vulnerable Not Listed
isura Kite (Foraging) to Potential Gain
Melanodryas Hooded Robin Moderate Sensitivi
] ty Not Listed
cucullata (south-eastern N/A to Potential Gain Vulnerable
cucullata form)
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National listing
status.

Habitat
constraints

Sensitivity to gain
class

NSW listing

Common name
status

Scientific name

Black-chinned
Melithreptus Honeyeater N/A Moderate Sensitivity Vulnerable Not Listed
gularis gularis (eastern to Potential Gain
subspecies)
Miniopterus Eastern . L .
schreibersii Bentwing-bat N/A High Sensitivity to Vulnerable Not Listed
> ; Potential Gain
oceanensis (Foraging)
Neophema Turquoise Parrot N/A High Sensitivity to Vulnerable Not Listed
pulchella Potential Gain
. . Barking Owl High Sensitivity to Not Listed
Ninox connivens (Foraging) N/A Potential Gain Vulnerable
Petroica Scarlet Robin N/A Moderate Sensitivity Vulnerable Not Listed
boodang to Potential Gain
Petroica . Moderate Sensitivity Not Listed
chmenes Flame Robin N/A to Potential Gain Vulnerable
Phascolarctos | kqaa (Foraging) N/A High Sensitivity to Vulnerable Vulnerable
cinereus Potential Gain
Grey-headed . .
Pteropus Flying-fox N/A ngh Ser_wslltlc\;/lty to Vulnerable Vulnerable
poliocephalus (Foraging) otential Gain
Saccolaimus Yellow-bellied High Sensitivity to Not Listed
flaviventris Sheathtail-bat N/A Potential Gain Vulnerable
Stagonopleura | piamond Firetail N/A Moderate Sensitivity Vulnerable Not Listed
guttata to Potential Gain

5.1.2  Justification for exclusion of any ecosystem credit species predicted

No ecosystem credit species were excluded from this assessment.

5.2 Identify species credit species in the development site

This section has BAMC outputs showing which species credit species are predicted by the
BAMC in the development site. The full list of 18 candidate species is provided in Table 5-6.
This list includes one species in addition to those listed by the BAMC. This species is the
Eastern Cave Bat, Vespadeuls troughtoni, which was recorded by the bat monitors used for
this assessment.

After the field assessment this list of species credit species was reviewed and exclusions
from the BAMC candidate species list were made as appropriate.

5.2.1 Justification for exclusion of any species credit species predicted

Species credit species listed in Table 5-5 were excluded because survey confirmed the
species was:

o Not present or

o Unlikely to be present or

o Unlikely to use the suitable habitat in the development site

Nine species have been excluded from further assessment. This is justified in Table 5-5.
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Table 5-5: Species credit species excluded from further survey

Species credit species excluded

Scientific name

Common name

Species
not
present

Reason

Species
unlikely to
be

Unlikely
to use the
suitable

Explanation

Adelotus brevis -

Tusked Frog
population in the

present

habitat

No suitable wet habitat un the development site. This proposal

isura

endangered Nandewar and New X avoids waterways. Further, areas within the proposal are not moist
population England Tableland or cryptic areas and are cropped or grazed.
Bioregions
The proposal is not in an area of mapped Regent Honeyeater
A Breeding areas (OEH pers com 2019). There are only three known
nthochaera Regent Honeyeater X k breeding regions remaining: north- t Victori Chiltern-
phrygia (Breeding) ey breeding regions remaining: north-eas ctoria ( e
Albury), and in NSW at Capertee Valley and the Bundarra-Barraba
region.
Dichanthium Transects walked across gll grassed areas .in the proposal and
setosum Bluegrass X species was not found. Unlikely to be present in grazed, cropped or
pasture improved sites.
No suitable habitat as the area. This species requires moist areas
Diuris small Snake Orchid X which are ofter_l peaty_soils and amongst bou_ldefs. Areas within the
pedunculata development site are in flat open country which is grazed or
cropped.
Eucal_y_ptus Northern Blue Box X Nc_)t recordgd in development sites and unlikely to have been
maghnificata missed during the assessment.
Eucalyptus Narrow-leaved Black X Not recorded in development sites and unlikely to have been
nicholii Peppermint missed during the assessment.
. Breeds in Tasmania. The vegetation within the proposal does not
Lgitshcaorrours S(\éV:ZeZ?;g;t X X constitute high qua_llity_ foraging hab_itat. Foraging in ha_bitat within
the development site is addressed in Ecosystem Credits.
Square-tailed Kites nest on horizontal branches in mature living
Lophoictinia trees, especially eucalypts, often near water, and they need
Square-tailed Kite X extensive areas of forest or woodland surrounding or nearby.

Square-tailed Kites would be more likely to nest in the adjacent
woodland, and less likely to nest in the development site.
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Species credit species excluded Reason

Species
unlikely to
be

Species
not
present

Scientific name Common name

Unlikely
to use the
suitable

Explanation

present habitat
Miniopterus . Roosting habitat for this species is primarily caves, as well as
- - Eastern Bentwing-bat . : o
schreibersii . X derelict mines, storm-water tunnels, buildings or other man-made
> (Breeding)

oceanensis structures.

Breeding is commonly in areas of dense shady foliage/ dense tall

. midstratum vegetation, which is not present in the development

. . Barking Owl . . : . :

Ninox connivens (Breeding) X site. Sometimes in heavily cleared landscapes, the species can
breed along timbered waterways — also not within the development
site.

Koalas are unlikely to be breeding in trees in the proposal are
Phascolarctos located within semi-cleared landscape where trees are in low
; Koala (Breeding) X X density. Koalas are particularly unlikely to be breeding in habitat
cinereus
trees to be removed by the proposal as they are removed from
substantial tree cover.
Pteropus Grey-headed Flying- X Breeding areas for this species are commonly in vegetation with a
poliocephalus fox (Breeding) dense canopy which is not present within the development site.
Recorded during the assessment, outside the development site.

Thesium australe Austral toadflax X No suitable hablta_\t in the development site. Areas within _the
proposal are outside buffers around waterways and are either
grazed or cropped or managed for improved pasture.
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5.2.2

List of candidate species

17 species credit species were identified by the BAMC as having potential to use habitat in
the development site. One other species, Eastern Cave Bat, Vespadeuls troughtoni, was
added to this list as it was recorded at the site during the assessment. The highlighted

species have been included in the species credit calculations.

Table 5-6: Candidate species credit species (BAMC)

Scientific name

Common name

Tusked Frog population

Sensitivity to

gain class

NSW listing

status

National listing

status.

Potential Gain

Adelotus brevis - in the Nandewar and New S\e/ﬁgi/ti\wtg/r;o Endangered Not Listed
endangered population England Tableland Potential Gain Population
Bioregions
) Regent Honeyeater High Sensitivity Critically Critically
Anthochaera phrygia (Breeding) to Potential Gain | Endangered Endangered
Calyptorhynchus Glossy Black-Cockatoo High Sensitivity Not Listed
lathami (Breeding) to Potential Gain Vulnerable
) . High Sensitivity Vulnerable
Dichanthium setosum Bluegrass to Potential Gain Vulnerable
Diuri dunculat Small Snake Orchid High Sensitivity Endangered Endangered
uris pedunculata to Potential Gain
— High Sensitivity Not Listed
Eucalyptus magnificata Northern Blue Box to Potential Gain Endangered
: . Narrow-leaved Black High Sensitivity Vulnerable
Eucalyptus nicholi Peppermint to Potential Gain Vulnerable
) White-bellied Sea-Eagle High Sensitivity Not Listed
Haliaeetus leucogaster (Breeding) to Potential Gain Vulnerable
. Moderate _
Hieraaetus Little Eagle (Breeding) Sensitivity to Vulnerable Not Listed
morphnoides Potential Gain
Hoplocephalus i High Sensitivity Not Listed
T —— Pale-headed Snake to Potential Gain Vulnerable
_ _ _ Moderate Critically
Lathamus discolor Swift Parrot (Breeding) Sen5|t_|V|ty to Endangered Endangered
Potential Gain
. . Moderate
Lophoictinia isura Square-tailed Kite Sensitivity to Vulnerable Not Listed
(Breeding) . ;
Potential Gain
Miniopterus — Very High _
schreibersii Eastern Bentwing-bat Sensitivity to Vulnerable Not Listed
. (Breeding) . ;
oceanensis Potential Gain
Ni i Barking Owl (Breeding) High Sensitivity Vulnerable Not Listed
INoX connivens to Potential Gain
_ . High Sensitivity Vulnerable
Phascolarctos cinereus Koala (Breeding) to Potential Gain Vulnerable
Pteropus : o High Sensitivity Vulnerable
poliocephalus Grey-headed Flying-fox to Potential Gain Vulnerable
Moderate
Thesium australe Austral Toadflax Sensitivity to Vulnerable Vulnerable
Potential Gain
Very High )
Vespadelus troughtoni Eastern Cave Bat Sensitivity to Vulnerable Not Listed
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5.2.3 Indication of listed flora or fauna presence based on targeted survey or expert report

Bat recording devices confirmed the presence of three threatened microbat species:

e Miniopterus orianae oceanensis — Eastern Bent-winged Bat
e Saccolaimus flaviventris - Yellow-bellied sheath-tailed Bat
¢ Vespadelus troughtoni — Eastern Cave Bat

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
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524 Details of targeted survey technique, effort, timing and weather

Terrestrial flora surveys
Targeted flora surveys occurred during 4 to 8 February at the Rangers Valley property
During this time BAM vegetation plots were completed, and threatened species search
transects were conducted.

Targeted flora surveys in the development site were undertaken for all identified candidate
flora species following the methods described in Threatened Biodiversity Survey and
Assessment Guidelines for Developments and Activities — Working Draft (DEC 2004) and
the NSW Guide to Surveying for Threatened Plants (OEH 2016). A combination of 10m to
20m transects in impact footprints, floristic plot surveys (per BAM 2017) and random
meander surveys (Cropper 1993) further afield were undertaken to identify, search and
record any candidate species.

Threatened species transects were less systematic in the effluent utilisation areas which
were more isolated from patches of vegetation, consisted of a homogeneous cropped
ground cover or were the subject of intensive grazing or other agricultural management.

While tracks cannot be seen in Figure 5.4 in Show, this area was the subject of threatened
species transects.

Figure 5-3 to Figure 5-6 show survey transects as tracks, BAM plot locations and bat
recording device locations.
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Figure 5-3: Proposal survey effort — Figure 1 of 3. Plot location and search tracks
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Figure 5-4: Proposal survey effort — Figure 2 of 3. Plot location and search tracks
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Figure 5-5: Proposal survey effort — Figure 3 of 3. Plot location and search tracks
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Figure 5-6:Proposal survey effort — Microbat monitoring. Survey nights of 5, 6 and 7 February
2019
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5.2.5  Species polygons

The species in Table 5-7 have been identified in the BAMC and have potential to occur in
the development site.

Table 5-7: Threatened species requiring a species polygon

- Commoniname Sensitivity to NSW listing National listing
Scientific name - R TERE S gain class status
Calyptorhynphus Glossy Black-Cockatoo High Sensitivity Vulnerable Not Listed
lathami (Breeding) to Potential Gain
) White-bellied Sea-Eagle High Sensitivity Not Listed
Haliaeetus leucogaster (Breeding) to Potential Gain Vulnerable
. Moderate '
Hieraaetus Little Eagle (Breeding) Sensitivity to Vulnerable Not Listed
morphnoides Potential Gain
Hoplocephalus i High Sensitivity Not Listed
bitorquatus Pale-headed Snake to Potential Gain Vulnerable
Very High )
Vespadelus troughtoni Eastern Cave Bat Sensitivity to Vulnerable Not Listed
Potential Gain

Individual species habitat polygons requested by BAM have been provided in Figure 5-7 to
Figure 5-11.
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Figure 5-7: Species polygons for Glossy Black-Cockatoo (breeding)
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Figure 5-8: Species polygons for White-bellied Sea Eagle (breeding)

Development site where trees occur within 1km of a major waterway (Severn River, Beardy Waters and Rangers
Valley Dam) and trees to be removed within 500m of this area.
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Figure 5-9: Species polygons for Little Eagle (breeding)
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Figure 5-10: Species polygons for Pale-headed Snake
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Figure 5-11: Species polygons for Eastern Cave Bat.
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5.2.6  Biodiversity risk weighting for the species

The biodiversity risk weighting is based on the combination of two components: sensitivity to
loss score and sensitivity to potential gain score using the criteria listed in Appendix 7 of
BAM (2017). Sensitivity to potential gain considers the ability of a species to respond to
improvements in habitat condition at an offset site.

Risk weighting for each species listed as affected by the proposal has been provided in
Table 5-8

Table 5-8: Sensitivity to Potential Gain for species that may be affected by the proposal
(source BAM Calculator)

. o S : Biodiversity
Scientific name @ Common name Biodiversity risk Sensitivity to gain risk weighting
Glossy Black- . I .
Calyptorhyn_chus Cockatoo High High SenS|té\5/‘|;i3:1 to Potential 2
lathami (Breeding)
. White-bellied . o .
Haliaeetus Sea-Eagle High High Sensmc\;/gi);to Potential 2
leucogaster (Breeding)
Hieraaetus Little Eagle Moderate Sensitivity to 15
morphnoides (Breeding) Moderate Potential Gain '
Hoplocephalus Pale-headed High High Sensitivity to Potential 2
bitorquatus Snake Gain
Vespadelus Eastern Cave . Very High Sensitivity to 3
troughtoni Bat Very High Potential Gain

5.2.7

5.2.8  Threatened species survey

The targeted threatened species assessment focused on listed species precited to occur in
PCT510 following all requisite guidelines to detect these species in the proposal. Local
experience, previous survey of the region, preliminary reporting and information held on
government databases and archives were also used to inform the assessment.

Assessment in the development site occurred over five days in February 2019.

Where assessment was not sufficient to confirm the absence of species, the species was
assumed to be present.
5.3 Use of local data

No local data were used in this BDAR.

5.31 How is this local data relevant to the development site?

No local data were used in this

5.4 \Were expert reports used in place of targeted survey?
No expert reports were used in this BDAR.
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STAGE 2 BAM: IMPACT TO BIODIVERSITY VALUES

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
Glen Innes Severn LGA NSW




Rangers Valley Cattle Station Pty Ltd

6 Matters of National Environmental Significance (MNES)

6.1 Threatened species

There are 33 MNES listed threatened species, 11 listed migratory and 18 listed marine
species with potential to occur in the development site (Table 6-1, Appendix D).

Table 6-1: MNES summary

MNES Result Comment
World Heritage Properties None
National Heritage Places None
Wetlands of International Importance 3 Allare I?rcoartne?hrengreewtatlwg;mlelr(])tos:;!ometres
Great Barrier Marine Park None
Commonwealth Marine Area None
Listed Threatened Ecological Communities 3 One occurs in the development site
Listed Threatened Species 33 22 are not identified by NSW searches
Listed Migratory Species 1 Birds that willgr%tpkgi;ﬁected by the
Commonwealth Land None
Commonwealth Heritage Places None
Listed Marine Species 18 Birds that will ;r%tptéz ;ﬁected by the
Whales and other Cetaceans None
Critical Habitats None
Australian Marine Parks None
Commonwealth Reserves Terrestrial None
Fladbury Nature Reserve is located
State and Territory Reserves 1 approximately 1 kilometre from the
development site at the closest point
Forest Regional Agreements 1 North East NSW RFA
Invasive Species 23
Nationally Important Wetlands None
Key Ecological Features (Marine) None

Twenty-two species are highlighted in the MNES report that are not listed under NSW
legislation and the BAMC generated list of threatened species. These include;
o Five birds
One fish
Four mammals
Ten plants
Two reptiles

O O O O

Seven species of Commonwealth listed fauna or flora are known to occur within 10
kilometres from the development site (Table 6-2 and Figure 6-1). Three Commonwealth
listed threatened species have been recorded within 1500 metres of the development site.
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Table 6-2: Commonwealth listed flora and fauna within 10 kilometres. Green highlight indicates

species previously recorded within 1500m on BioNet.

Fauna Petrogale penicillata Brush-tailed Rock-wallaby E v

Fauna Phascolarctos cinereus Koala Vv v
Narrow-leaved Black

Flora Eucalyptus nicholii Peppermint Y v

Fauna Merops ornatus Rainbow Bee-eater P J

Fauna Dasyurus maculatus Spotted-tailed Quoll \% E

Fauna Lathamus discolor Swift Parrot E CE
Western Sawshelled Turtle/

Fauna Myuchelys bellii Bell's Turtle E v

CE=Critically Endangered, E = Endangered, V= vulnerable, P = Protected, J = Japan bilateral agreement.
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Figure 6-1: Commonwealth listed species within 10 kilometres of the development site
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6.2 Migratory species

Eleven migratory species listed under the EPBC Act may potentially occur within the development
site. (EPBC Act Protected Matters Report). None of these are known to occur within 10 kilometres of
the development site.
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7 Minimise impacts

7.1 Demonstration of efforts to avoid and minimise impact on biodiversity
values

This section has been completed in accordance with Chapter 8 of BAM (2017).

. The development site is 253.16 hectares

. 183.33 hectares are mapped as native vegetation

« 69.83 hectares are mapped as Not Native vegetation (cropped paddocks)

« One described Plant Community Types (PCT) occurs in the development site:

o PCT510 Blakely's Red Gum - Yellow Box grassy woodland of the New England

Tableland Bioregion This community is an endangered ecological community
(White Box Yellow Box Blakely’s Red Gum Woodland (Part)) under the BC At
and a critically endangered ecological community (White Box Yellow Box
Blakely’s Red Gum Woodland (Part)) the EPBC Act.

Vegetation Zones are allocated based on a measurement of ground cover quality (percent
native cover of total living ground cover):
e Zone 1 — Areas with more than 50 percent native ground cover
o Manure utilisation areas - no tree removal required
e Zone 2 — Areas with between zero and 50 percent native ground cover.
o Manure utilisation areas — no tree removal required
o Effluent utilisation areas - removal of 24.44 hectares native vegetation
e Zone 3 — Areas with zero percent native ground cover - current cropped paddock
o Effluent utilisation areas - removal of five living paddock trees and two dead
paddock trees
e Zone 4 — Area with zero native ground cover - current cropped paddock
o Effluent utilisation area — removal of 0.59 hectare patch of living trees (12
trees)

The vegetation and threatened species assessment occurred in February 2019. Based on
the results of this assessment the following changes were made to the impact footprint to
avoid and minimise impact to biodiversity values.

Avoidance of impacts:

e Clearing of native vegetation was originally more extensive in Show paddock. One
BAM 2017 vegetation plot in this site demonstrated the ground cover was not native
as greater than 50 percent of the cover was not native species. This site also
contained 21 trees within the impact footprint and 20 of these being large trees for
this PCT. Further, six had large hollows (>20 centimetres diameter), and ten had
hollows <20 centimetres diameter. Six were dead trees.

This area of this impact was significantly reduced such that three trees remain within
the impact footprint all of which are dead. All are in the large tree class for this PCT
and two have hollows and one has a large hollow.

e An area of approximately 1.61 hectares was included as part of the Perkins 4 site for
biodiversity assessment. No plots were completed in this area however AREA
ecologists informed the proponent that this area contained a predominantly native
ground cover, habitat values including hollows, fallen timber and rocks occurred in
the area. In addition, access to this area would require removal of more native
vegetation, which was likely to require offsetting.

This site was removed from the proposal.
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o The area identified for clearing associated with the Crouches paddock was initially 38
hectares. Crouches paddock is a cropped paddock however the initial footprint
included not only the trees in a group in the centre of the paddock which are part of
the current proposal, but also a section of planted and regenerating native woodland
to the east of the paddock. The vegetation was not assessed to confirm any
additional information. Based on the advice from AREA ecologists, the proponent
reduced the area to be cleared from the Crouches site to avoid all native vegetation
outside the bounds of the paddock and reduce the number of trees to be removed
within the paddock bounds.

Refer to the mitigation measures in Section 8.
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7.2 Assessment of direct and indirect impacts unable to be avoided at the
development site

This section has been completed in accordance with Sections 9.1 and 9.2 of BAM (2017).
The assessment includes but is not limited to type, frequency, intensity, duration and
consequence of impact.

7.21 Removal of native vegetation (residual impact)

Removal of vegetation impact will occur in the effluent utilisation areas only. Vegetation
removal can also be described as:
o Crouches
o 0.59 hectares of PCT510
o One dead paddock tree (20 — 50 centimetres Diameter at Breast Height (DBH),
with a hollow <20 centimetres diameter)
o Show
o 8.55 hectares of PCT510
o Old 2
o 15.89 hectares of PCT510
o Old3
o Five living paddock trees to be removed
= One Eucalyptus caliginosa (20 — 50 centimetres DBH, with hollow <20
centimetres)
= One Eucalyptus bridgesiana (>50 DBH, Hollow >20 centimetres)
e Three Eucalyptus melliodora (two 20 — 50 centimetres DBH and one >50
centimetres DBH, all with hollows <20 centimetres diameter)
o One dead paddock tree to be removed (>50 centimetres DBH with hollow <20
centimetres diameter)

The loss of PCT510 in the effluent utilisation area equates to 13.65 percent of the PCT510
mapped within the development site.

Residual impact to the manure utilisation areas will not include removal of trees and it is
expected native ground cover will persist in the areas where it currently exists. Some native
ground cover species such as Poa species, which also occur in low abundance in areas
mapped as Zone 2 (less than 50% native vegetation ground cover) are also expected to
persist and increase cover as a result of this proposal (Section 9.1.1).

PCT510 on this site represents a threatened ecological community as listed as an
endangered ecological community under the BC Act and as critically endangered under the
EPBC Act.
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Table 7-1: Residual impact to native vegetation.

Plant Community Type (PCT) Hectares in

Formation Type of impact

development site

No native
1 New England Blakely's Red Gum - Yellow vegetation 86.99
Grassy Grassy Box grassy woodland of the removed
Woodlands Woodlands New England Tableland Removal of
2 Bioregion 25.03 hectares of 95.75
native vegetation
Five living and
Cropped N/A two dead
3 paddock N/A Remnant paddock trees paddock trees 69.82
removed
Blakely's Red Gum - Yellow
4 Grassy NegrEar;gland Box grassy woodland of the Rerr]r; ?:\t/:rle?sf 8};59 0.59
Woodlands W y New England Tableland . . )
oodlands Bioregion native vegetation

7.2.2 Removal of habitat for threatened fauna species

The potential impact to threatened fauna and their habitat would occur during clearing of
habitat in the short-term and over the long-term through reduction in availability of habitat for
sedentary and transient local populations, and possibly movements of species through the
landscape.

In the effluent utilisation areas, the proposal would reduce the number of tree hollows and
reduce the availability of perching/ resting/ shelter resources.

7.2.3 Loss of food resources

The clearing of trees in the effluent utilisation areas would result in a loss of habitat by
reducing the availability of nectar resources and has low potential to affect threatened nectar
feeding birds, microbats and birds of prey mostly associate with PCT510.

Woodland possesses different bark types and canopy structures of which are a source of
multiple food resources such as seeds, lerps and gum / resin and attract a diversity of
invertebrates, again mostly associated with PCT510.

Impact to this habitat by removing trees in the effluent utilisation areas would reduce
foraging habitat for birds, microchiropteran bats, and raptors by reducing prey (ground-
dwelling, arboreal mammals, birds and reptiles).

7.2.4 Loss of tree hollows and woody debris (sheltering and breeding habitat)

Trees with hollows will be removed in the effluent utilisation areas.
A total of seven paddock trees and 15 trees in PCT510 will be removed:

¢ In Crouches:
o 12 trees as PCT510 — Four contain hollows <20 centimetres diameter at breast
height
o One dead paddock tree with no hollows.
¢ In Show
o Three dead trees as PCT510 — Two have hollows <20 centimetres diameter at breast
height; one has a hollow >20 centimetres diameter at breast height
¢ InOId3
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o Five living paddock trees — Four have hollows <20 centimetres diameter at breast
height; One has a hollow >20 centimetres diameter at breast height
o One dead paddock tree — has a hollow <20 centimetres diameter at breast height

Loss of tree hollows is Key Threatening Process listed under the BC Act.

Ground logs benchmark for PCT510 is 26m. Given the agricultural landscape within which
the proposal is situated, the presence of logs greater than 10 centimetres diameter is
minimal. Such logs were only identified in four of the 15 plots and mostly in low metre
counts. Plot 15 had 33 metres of logs on the ground — this area was subsequently removed
from the development site.

7.25 Loss of dams (breeding and foraging habitat for wetland dependent species)

No dams or other waterways will be removed by the proposal,

Farm dams on the property had recently been cleaned out at the time of the assessment and
were virtually dry.

Dams / water retention areas can seasonally provide shelter and food resources for wide-
ranging and transient wetland and migratory bird species, and for sedentary wetland
dependent fauna species as frogs. They may be used as important refuge or dispersal
habitat for frogs or as a drought refuge for birds.

There is no ‘critical habitat” as listed under the BC Act identified in the development site for
threatened wetland dependent biota.

7.2.6 Removal of threatened plants

No threatened plants will be removed as part of this proposal.

7.3 Assessment of indirect impacts

7.31 Aquatic impacts

There are natural drainage lines in the development site, but operation of the proposal will
not directly impact these.

The proposal traverses protected riparian buffers mapped as Key Fish Habitat (KFH).
Buffers have been applied to all mapped drainage lines, including those area mapped as
KFH to avoid contact with riparian zones. These buffers are the same as, or more than, is
required based on the Strahler order buffers stipulated in Table 14 of the BAM.

This proposal will not involve the removal of vegetation or habitat features from waterways,
dredging or otherwise obstructing fish passage, changes to surface water drainage lines or
changes to the banks of waterways. The proposal does not require a permit for development
with Key Fish Habitat. Manure utilisation areas within areas of Key Fish Habitat are currently
grazed by cattle so processes associated with nutrients are existing in this environment.

With respect to water quality changing hydraulic chemistry, the NSW EPA is responsible for
issuing an Environmental Protection Licence (EPL) to the proponent of the proposal. The
proponent has an existing EPL which includes water monitoring requirements. Where
monitoring triggers detects an exceedance of acceptable levels then a remediation order will
be used to enact management measures to ensure water, quality is not affected. Standard
safeguards within the EPL will protect all aguatic threatened species.
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Figure 7-1: Key Fish Habitat
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7.3.2 Groundwater dependent ecosystems

The desktop review identified groundwater dependent ecosystems on the development site.
The proposal is not expected to impact or change groundwater flows.

733 Changes to hydrology

The proposal will result in negligible changes surface drainage. The proposal is unlikely to
negatively impact on present surface or groundwater hydrology and surface topography is
not being altered. Additional runoff as a result of tree removal is expected to be minimal and
will not require any change of land management.

7.3.4  Fragmentation of identified biodiversity links and habitat corridors

Existing habitat will not be fragmented as connection through Rangers Valley will be
maintained as residual native vegetation within PCT150. Habitat linkages surrounding the
development site and some areas of habitat within the site will remain and may still be
utilised by listed fauna.

7.3.5 Edge effects on adjacent native vegetation and habitat

Edge effects will occur within residual native vegetation on Rangers Valley, however
the vegetation which will be removed is sparse and its removal will not increase the
edge effects on adjacent native vegetation.

7.3.6 Injury and mortality of fauna

Clearing vegetation may result in fauna injury and /or mortality however operation of the
proposed activity is unlikely to impact fauna species. The most at risk fauna of harm are
those that have refuge habitat in hollow bearing trees e.g. microbats, reptiles and frogs and
do not have a fine-tuned flight (fleeing / escaping) mechanism as seen in birds.

All other fauna would have a chance to evade vegetation clearing and would likely seek
refuge in adjacent habitat.

7.3.7  Weeds of national significance

No weeds of national significance we identified in the development site.

7.3.8 Invasion and spread of pests

Animal pests, particularly deer, pigs, cats and foxes, already exist in the development site.
Predation by feral cats and foxes has a high potential on site and is listed a Key Threatening
Process under both the EPBC Act and the BC Act. Pests are managed through the existing
Biodiversity Management Plan for the property.

7.39 Invasion and spread of pathogens and disease

In NSW, there are infectious pathogens with potential to impact on biodiversity. Any
activities involving the movement of soil and equipment over large areas are a potential risk
for spread and infection. Three pathogens are considered a negligible risk to the
development site due to the low rainfall of the area. These are listed as key threatening
processes under the EPBC Act and/or BC Act including:

. Dieback caused by Phytophthora (EPBC Act and BC Act).

« Infection of frogs by amphibian chytrid fungus causing the disease chytridiomycosis
(EPBC Act and BC Act).

. Infection by Psittacine Circoviral (beak and feather) (EPBC Act and BC Act).
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There is a low to negligible likelihood for the potential risk of pathogens on the development
site during construction given its location and dry climate and they have not been detected
on site. A Pathogen Management Plan is not needed.

Phytophthora (Phytophthora cinnamomi)

Phytophthora is soil-borne fungus causing tree death (dieback). It attacks the roots of a wide
range of native plant species. Spores can be dispersed over relatively large distances by
surface and sub-surface water flows. Infected soil/root material may be dispersed by
vehicles (e.g. earth moving equipment).

Infection by Psittacine Circoviral (beak and feather)

Psittacine Circoviral (beak and feather) Disease (PCD) affects parrots and their allies
(psittacines) and is often fatal. No other faunal species or groups are known to be
susceptible to PCD (Murdoch University 1997). It is caused by a relatively simple virus that
infects and kills the cells of the feather and beak, as well as cells of the immune system,
leaving birds vulnerable to bacterial and other infections (Murdoch University 1997). The
distribution of the disease and the factors involved in its spread are not well understood. The
virus multiplies in the liver and can be transmitted orally or in faeces or feathers. Sulphur-
crested Cockatoos affected by this disease were seen during the assessment.

Chytrid fungus (Batrachocytrium dendrobatidis)

Chytrid fungus is a fatal infectious disease affecting amphibians worldwide. It is a water-
borne fungus that may be spread because of handling frogs or through cross contamination
of water bodies by vehicles and workers.

7.3.10 Noise, light, dust and vibration

During the operation of the proposal, effects of increased noise, light, dust and vibration may
result in indirect impact to biodiversity values.

Dust is likely to be the most obvious of these with the movement of farm machinery and the
dust generated during the manure spreading process. The effects of machinery movement
would be short lived and only occurring occasionally in association with this proposal. Dust
generated by the manure or ground disturbed during the application of the manure will be
short term until the ground cover has re-established in addition, the existing ground cover
would not be removed during the operation of this proposal and all ground cover left in situ
will reduce the dust production.

7.3.11 Cumulative impact

The Rangers Valley property is managed as a commercial cattle station. All areas within the
proposal are currently, or may be at any time, grazed or cropped.

The manure utilisation areas are currently managed on a rotational basis such that the
native and not native grass has opportunity to re-establish dense cover and replenish the
soil seed bank.

This proposal aims to increase the potential and efficiency for this grass replenishment
process to occur.

The effluent utilisation areas will require the removal of some native vegetation (trees). This
will contribute to the level of clearing that has already occurred on the Rangers Valley
property. The OEH Namoi VIS 4467 map identifies ‘not native’ as 54% of the property.
Removal of trees in the effluent utilisation areas will not notable increase this value, in fact,
the effluent utilisation areas are already mapped as not native in this map.
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In summary, while the cumulative effect to areas of native vegetation and the associated
habitat vales has worsened, the increase is small.

It is recommended the native vegetation is monitored to ensure the application rate of
manure and effluent is consistent with the persistence of native species and cover to the
current levels of above.

7.4 Areas not requiring assessment
Areas of not native vegetation (Zone 3 — corn and soybean crops) were not assessed using
BAM plots and transects to the same extent as required for the native vegetation zones.

Most of the development site was assessed using requisite species credit species guidelines
and BAM (2017). Areas of cropped or intensely managed agricultural land (Crouches, Old 2
and Old 3) were assessed for threatened species, however this was not in the form of 10 —
20 metre transects given the uniform and highly disturbed cropped nature of the vegetation.

7.5 Matters for further consideration (Species credit species)
No matters require further consideration.
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7.6 Matters of National Environmental Significance (EPBC Act)

This chapter presents species identified by the Matters of National Environmental

Significance.

7.6.1 Listed Threatened Species

Table 7-2: Threatened species identified in the MNES report

Common Name

Scientific Name

Commonwealth
Status

Regent Honeyeater Anthochaera phrygia Critically Endangered
Curlew Sandpiper Calidris ferruginea Critically Endangered
Red Goshawk Erythrotriorchis radiatus Vulnerable
Squatter Pigeon (southern) Geophaps scripta scripta Vulnerable
Painted Honeyeater Grantiella picta Vulnerable
Swift Parrot Lathamus discolor Critically Endangered
Australian Painted-snipe Rostratula australis Endangered
Murray Cod Maccullochella peelii Vulnerable
White Box-Yellow Box-Blakely's Red Gum .
Grassy Woodland and Derived Native (’\IIEeuvt\:laIIEngtll?sn(rjloF\)/?gﬁ”ITi]tl:gt) Critically Endangered
Grassland Critically Endangered Gr£)sy Woodlandgs y 9
Community likely to occur within area
Large-eared Pied Bat, Large Pied Bat Chalinolobus dwyeri Vulnerable
Spot-tailed Quoll, Spotted-tail Quoll, Dasyurus maculatus
Tiger Quoll (south eastern mainland maculatus (SE mainland Endangered
population) population)
Corben’s LonL%sg_r::rsgtéaStouth-eastern Nyctophilus corbeni Vulnerable
Greater Glider Petauroides volans Vulnerable
Brush-tailed Rock-wallaby Petrogale penicillata Vulnerable
Koala (combined populations of Phascolarctos cinereus
Queensland, New South Wales and the (combined populations of Vulnerable
Australian Capital Territory) Qld, NSW and the ACT)
New Holland Mouse, Pookila Pseudomys_ Vulnerable
novaehollandiae
Grey-headed Flying-fox Pteropus poliocephalus Vulnerable
Velvet Wattle Acacia pubifolia Vulnerable
Rupp's Wattle Acacia ruppii Endangered
Granite Boronia Boronia granitica Endangered
Ooline Cadellia pentastylis Vulnerable
- Callistemon pungens Vulnerable
bluegrass Dichanthium setosum Vulnerable
Small Snake Orchid, Two-leaved Golden
Moths, Golden Moths, Cowslip Orchid, Diuris pedunculata Endangered
Snake Orchid
McKie's Stringybark Eucalyptus mckieana Vulnerable
Narroa;s:\éegl:cekpgggggnrtrhil\:lr:lrrow- Eucalyptus nicholii Vulnerable
Blackbutt Candlebark Eucal;i)ptusf rubida subsp. Vulnerable
arbigerorum
Tall Velvet Sea-berry Haloragis exa_lata subsp. Vulnerable
velutina
Wandering Pepper-cress Lepidium peregrinum Endangered
Heath Wrinklewort Rutidosis heterogama Vulnerable
Austral Toadflax, Toadflax Thesium australe Vulnerable
Adorned Delma, Collared Delma Delma torquata Vulnerable
Border Thick-tailed Gecko, Granite Belt Uvidicolus sphyrurus Vulnerable
Thick-tailed Gecko
Bell's Turtle, Western Sawshelled Turtle,
Namoi River Turtle, Bell's Saw-shelled Wollumbinia belli Vulnerable
Turtle
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7.7 Serious and Irreversible Impacts (SAII)

The BAMC Credit Summary Report (Appendix C) provides a column indicating Candidate
SAlls.

7.71 White Box Yellow Box Blakely’s Red Gum Woodland

A review of this report demonstrated PCT510 is a candidate SAlls (Appendix C). This PCT is
present in Zone 1, 2 and 4 and as remnant paddock trees in Zone 3 which are components
of White Box Yellow Box Blakely’s Red Gum Woodland which is an Endangered Ecological
Community under the BC Act and a Ciritically Endangered Community under the EBPC Act.

This EEC is nominated under Principle 1 — species or ecological community currently in a
rapid rate of decline and Principle 2 — species or ecological communities with very small
population size.

Principle 1 - Rapid rate of decline for an ecological community means the ecological
community should have been observed, estimated, inferred, or reasonably suspected to
have undergone, or be projected to undergo, a very large reduction in distribution, being:

« 2 90% reduction where the reduction is measured since 1750 (historical decline), or
« 2 80% reduction where the reduction is over a 50-year period, either in the past, future,
or any part of the past, present and future.

The period of decline for an ecological community can be assessed as recent decline,
current decline or projected future decline which is liable to continue unless remedial
measures are taken, or alternatively, as historical decline.

Principle 2 — species or ecological communities with very small population size. Species that
have a very small population size are species with a known population size that

is either:

« fewer than 50 mature individuals independent of whether there are any threats, or

« fewer than 250 mature individuals and the species has an observed, estimated or
projected continuing decline:

o of at least 25% in three years or one generation (whichever is longer) OR

o where the number of mature individuals in each subpopulation is <50 OR

o the percentage of mature individuals in one subpopulation is 90-100% OR

o the population is subject to extreme fluctuations4 in the number of individuals (IUCN
2017).

PCT510 occurs in Zone 1, 2 and 4 and as remnant paddock trees in Zone 3.

Zone 1 — No vegetation will be removed

Zone 2 — 24.44 hectares of PCT510 will be removed

Zone 3 — Living paddock trees (five) and dead paddock trees (two) will be removed
Zone 4 — 0.59 hectares of PCT510 with a not-native — corn crop ground cover will be
removed.

Manure application is not expected to reduce the continuation or quality of the native ground
cover and not to impact the tree stratum. In Zone 4, 0.59 hectares of PCT510 will be
removed as part of this proposal (Plate 2-3: Example of Zone 3 - proposed effluent utilisation
area with paddock trees only ~ (Soybean crop - Old 3)Plate 2-3). This area of Zone 4 has a
not native ground cover which is currently a corn crop. No native ground cover species were
observed.
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Zone 1 and part of Zone 2 are manure utilisation areas, this means manure application is
proposed after it has been stored for 12 months then screened (for rocks, woodchip etc.)
and powdered for application will be spread using farm machinery on the site. This process
will replace application of inorganic fertiliser (urea, superphosphate) on these paddocks.
Section 2.3.3 provides a list of scientific papers discussing this topic which, as well as
observations made during this assessment (Plot 8 and 9 — Appendix A) have informed the
opinion that:
o those native and exotic species that respond to fertiliser such as Qld Bluegrass and
Poa species will grow well and increase their biomass
e application of manure is also not expected to negatively reduce the richness or cover
of forb species
o if the grazing regime is strategic, the native vegetation composition and structure can
be maintained. Areas of native grasslands should be left fallow periodically, and
when setting seed which will enable maintenance of the soil seedbank.

A SAll is not considered likely for PCT510 in this proposal however environmental
safeguards are recommended in the report and monitoring is recommended which will
inform future management actions to remediate effects on the quality of this EEC.

7.7.2 Regent Honeyeater

A potential Serious and Irreversible Impact was identified by the BAMC for Regent
Honeyeater. The Regent Honeyeater is nhominated under Principle 1. Principle 1 — species or
ecological community currently in a rapid rate of decline.

Principle 1 concerns species and ecological communities that have undergone large
reductions or are likely to undergo large reductions in the future are considered to be at
greater risk of extinction than those that have undergone or are likely to undergo smaller
reductions (NSW Scientific Committee 2014).

Potential SAIl entities listed under this principle have already undergone, currently are in, or
are projected to undergo, a rapid rate of decline. Criteria used to identify these entities
include the following:

e Entities listed as critically endangered under the BC Act The principle would
generally capture entities listed as critically endangered under the BC Act where the
reason for that listing is a very large reduction in population size.

e Rapid rate of decline for species The species has an observed, estimated,
inferred, suspected or projected population reduction of 280% in 10 years or three
generations (whichever is longer).

‘Generation’ means the average age of parents of the current cohort (i.e. newborn
individuals in the population). Generation therefore reflects the turnover rate of
breeding individuals in a population (IUCN 2017).

The period of decline can be assessed as recent decline, current decline or projected
future decline which is liable to continue.

This proposed impact includes removal of a 0.59 a patch of vegetation with a corn crop
ground cover, five living paddock trees and five dead paddock trees. Removal of vegetation
is confined to areas which are already highly fragmented and amongst cropped paddocks.

Other impact to native vegetation cover and assemblage is not expected to reduce the
vegetation integrity score. No trees will be removed in the manure utilisation areas.
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Further, large areas of established forested vegetation is found surrounding the development
site.

Potential impact to this species is small, and unlikely to increase the rate of decline for this
species and as such, the author does not consider this proposal to be an SAll for this
species.

7.7.3 Eastern Cave Bat

The Eastern Cave Bat is nominated under Principle 4. Principle 4 — species or ecological
community that is unlikely to respond to management and is therefore irreplaceable

The consideration of whether an entity is unlikely to respond to management encompasses
two key elements.

The first is based on the best current ecological knowledge of the life history traits and
characteristics of a species. There are some threatened species that are known to display
particular life history traits that severely limit the species’ ability to increase in abundance.
The second element considers whether there are any key threatening processes affecting
the species or ecological community that cannot be effectively managed.

Species or ecological community that cannot be offset because the entity is unlikely
to respond to management
These are species or ecological communities with:

1. life history traits and/or ecology which is known, but the ability to control key threats
at the site-scale is negligible. In general, these are species significantly threatened by
uncontrollable disease (e.g. frogs highly threatened by chytrid fungus)

2. known reproductive characteristics that severely limit their ability to increase the
existing population on, or occupy new habitat at, a stewardship site. In general, these
are plants that are sterile or largely clonal with no or very limited capacity to increase
in number through seed production and recruitment.

Irreplaceable

The consideration of whether an impact on an entity irreplaceable takes into account two
factors. The first factor is the likely success in achieving gain in condition, abundance or
habitat area. For potential species that are identified in criteria 1 and 2 above, the likelihood
of achieving an offset gain is extremely low or highly uncertain.

The second factor takes into account consideration of impacts on habitat components that
cannot readily be re-created. In general, these are impacts on essential habitat such as
caves or cliff lines that are used by threatened species.

The Eastern Cave Bat was detected by the remote sensing bat monitoring equipment used
for this assessment. This species is a cave-roosting species. While features such as rocky
outcrops, cliffs or rocky overhangs are present in the vicinity of the proposal, the proposal
will not disturb any of these features. The proposal will remove paddock trees which may
constitute a link in the food web for this species. Forested areas and other small patches of
treed vegetation exist in close proximity to the proposal which will continue to support the
food web for this species. Further, the cropped land may also support food resources for this
species.

It is recommended that the Eastern Cave Bat does not constitute an SAll in this case.
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7.8 Impact summary

This section summarises all anticipated impacts requiring assessment under the BAM and
other impacts not covered in BAM (refer Table 7-10). A summary of proposed mitigation is
also included to demonstrate how impacts intend to be mitigated, with further details on
mitigation provided in Chapter 8.
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Biodiversity values

Nature of
impact
Direct /
indirect

Table 7-3: Summary of impacts and proposed mitigation

Extent of
impact
Site based
[ local /
regional /
state /
national

Duration
Short or long
term / pre,
during or
post
construction

Relevant key threatening process

Proposed mitigation
(refer detail in Chapter 8)

Requires offset?

¢ Loss of hollow-bearing trees
Removal of 22 (BC Act)
Removal of trees, 13 of which Direct Site based Long term ¢ Clearing of native vegetation ¢ Retain in other areas around Yest,rgzsp:ggock
native vegetation have at least one (BC Act) facility. PCT510
hollow. e Removal of dead wood and '
dead trees (BC Act)
. ¢ Clearing of native vegetation
Removal of Egggv;nbdegggg (BC Act) ¢ No significant modification to
threatened fauna standing trees: ¢ Land clearance (EPBC Act) landscaping is required for Yes, as paddock
species habitat R Microbéts Direct Site based Long term ¢ Loss of hollow-bearing trees the remainder of the site. ’ trees
and habitat « Woodland (BC Act) ¢ Salvage and relocate trees
features birds ¢ Removal of dead wood and hollows during removal
dead trees (BC Act)
. . . Yes — Future
Application rate will * Monitor native vegetation and integrity scores
Application of be maintained at a maintain application rat}e ar:d have been
manure and level such that Direct Site based Long term e Loss of native vegetation gra2|tng mqnagljemen res d adjusted to reflect
effluent biodiversity values oppor unity is also manage the no loss in
will not be reduced. relative to manure application biodiversity. One
rates. credit is required.
thrs;g‘r]"e‘;a:)gnts None N/A N/A N/A . NA . NIA No
Aquatic impacts None N/A N/A N/A o N/A o N/A No
Groundwater
dependent None N/A N/A N/A o N/A e N/A No
ecosystems
Changes to None N/A N/A N/A « NIA o NIA No
hydrology
Fragmentation of Paddock trees ¢ Clearing of native vegetation
identified within cropped . . BC Act Yes, as paddock
biodiversity links paddocks vr\)/ﬁl be Direct Site based Long term e Removal E)f dead)wood and * N/A tre%s
and habitat removed. dead trees (BC Act)
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Impact

corridors

Biodiversity values

Nature of
impact
Direct /
indirect

Extent of
impact
Site based
[ local /
regional /
state /
national

Duration
Short or long
term / pre,
during or
post
construction

Relevant key threatening process

Proposed mitigation
(refer detail in Chapter 8)

Requires offset?

Edge effects on
adjacent native

Plant Community

e Tree removal will not

vegetation and Types Indirect Local Short term N/A increase edge effects. No
habitat
. Short term / . .
. Birds, bats frogs, . : ¢ Pre-clearing and clearin
Injury and reptiles that can Direct / Local pre, during N/A process to m?nimise impagts No
mortality of fauna use tree hollows Indirect or post to0 fauna
construction
. d Short(jte(m/ ¢ Invasion of native plant .
Invasion an Disturbed soils Indirect Site pre, auring communities by exotic * Weed control ongoing as part No
spread of weeds or post . of farm standard operation.
construction perennial grasses (BC Act)
e Competition and grazing by the
feral European rabbit
(Oryctolagus cuniculus) (BC
Act)
e Predation and hybridisation of
feral dogs (Canis lupus
familiaris) (BC Act)
¢ Predation by the European red ¢ Pest control during operation
Invasion and PCTs and native Indirect Site Long term fox (Vulpes vulpes) (BC Act) already implemented No
spread of pests fauna ¢ Predation by the feral cat (Felis ¢ Vegetation monitoring
catus) (BC Act) program
¢ Predation by Plague Minnow or
Mosquito Fish (Gambusia
holbrooki) (BC Act)
e Predation, habitat
e degradation, competition and
disease transmission by feral
pigs (Sus scrofa) (BC Act)
Invasion and
patsffgg:r?sogn d None N/A N/A N/A o N/A o N/A No
disease
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Impact

Biodiversity values

Extent of
impact
Site based
[ local /
regional /
state /
national

Nature of
impact
Direct /
indirect

Duration
Short or long
term / pre,
during or
post
construction

Short term /
during

Relevant key threatening process

Proposed mitigation

(refer detail in Chapter 8)

Requires offset?

Noise, light and PCTs and native Direct/ Site spreading of e Operation during daylight No
vibration fauna indirect manure from * N/A hours only
farm
machinery
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8 Mitigation measures

Mitigation measures are required to further avoid and minimise impacts to biodiversity. These
measures have been designed to address the potential negligible impacts identified in Chapter
7 being:

« Loss of vegetation and habitat for threatened species.
« Potential fauna mortality during construction.
« Edge effects and weed invasion.

A list of recommended mitigation measures is summarised in Table 8-1. These are designed
to provide guidance on recommended measures to further avoid and mitigate impact to
biodiversity.

Table 8-1: Recommended mitigation measures

Recommended mitigation measures

Ensure all construction staff working on the proposal are inducted on:

¢ Site environmental procedures (i.e. vegetation management, sediment and
erosion control, protective fencing, noxious weeds, hygiene protocols,

i Pre- ; . ) ;

.S'te pgrsonnel ; ethical procedures for handling fauna displaced on the site).
induction construction ) . ; . .

e What to do in case of environmental emergency (chemical spills, fire,

injured fauna).
e Key contacts in case of environmental emergency.
Pre- e Locate temporary infrastructure (set down areas, access tracks etc.) in

Site planning construction cleared areas away from vegetation to minimise vegetation removal and

indirect effects.

o Accurately and clearly mark out the limits of clearing (where appropriate)
and the vegetation to be retained outside of the construction footprint and /
or used for post landscaping.

Identification of Pre- . ¢ Regular inspections should be undertaken to ensure all retained

clearing limits construction vegetation/fauna habitat is clearly marked and that fencing is in place,
where appropriate.

e Only clear each stage of the proposal as required so that vegetation will be
retained in the buffer area until future stages commence.

¢ Avoid clearing native vegetation in Spring.

¢ Salvage and relocate tree hollows from trees cleared as part of the
proposal. Salvaging and relocating hollows and large wooden debris can
increase the biodiversity and habitat values.

o Lengths of tree trunk or branches containing hollow,
particularly large established hollows, should not be
woodchipped and instead should be placed in an area of
native vegetation outside the clearing area.

Pre- o Depending on the equipment and budget available, tree
Protection of construction trucks can be trimmed, transported and positioned in an
fauna during and during alternate location.
clearing of clearing o The entire tree does not need to be relocated — just the
vegetation works section containing the hollow, and as much length as
feasible.

o Salvaged hollows can be placed on the ground or if
equipment is available, longer tree trunk lengths can be
rested against a tree so the salvaged hollow is off the
ground.

o Trees can be trimmed using large machinery or chainsaws.

o Trees can be transported and positioned using trucks,
excavators and cranes as available.

¢ Provide sediment and erosion controls to manage exposed soil surfaces

Management of | pre-and and stockpiles to prevent sediment discharge into waterways, vegetation

g;%?ﬁgn?”d during and fauna habitat.

control construction « Clearly identify stockpile and storage locations and provide erosion and
sediment controls around stockpiles.
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Timing Recommended mitigation measures

Minimise the area of disturbance in and near drainage lines, gilgai or

Wetland areas Pre_-and dams, clearly mark out work zones in these areas, where appropriate.
. naareas | during ¢ Ensure all work within proximity to aquatic habitats have adequate
including gilgais | construction sediment and erosion control.

e Do not infill or remove gilgai

« Ensure that any machinery arriving on site be inspected for any foreign soil

b d or plant matter/weed material and be washed down before entering the
re-an site.
:’X:ﬁg ement during e Weeds should be controlled within the work area according to the
g9 construction requirements of the Biosecurity Act 2016
e Any noxious weeds which are identified as part of the proposal must be
disposed of appropriately.
Impacts from e As parrots are attracted to the feedlot to consume spilt grain, control and
introduction and ) spread of a disease is needed. Develop a process where effective
spread of Operation detection and management (Legal culling) of parrot’s effected by psittacine
pathogen and circoviral (beak and feather) disease occurs. A Permit from NSW OEH will
diseases be required as part of this plan.
Revegetation ) e Minor landscaping around drains, embankments and ponds may be
and Operation required. Where this occurs, all species planted for any purpose should be
landscaping consistent with those Plant Community Types described in this report.
Loss of hollow Pre-and « The pre-clearing work is recommended to salvage and relocate tree
bearing {rees during hollows affected by the proposal. This process will also address other
9 construction threatened species mitigation requirements for listed microbats.

e A review of mitigation measures (including a checklist) should be
Monitor and developed to ensure that all measures proposed have been undertaken.
roview All stages « Review of the impact of this proposal to the native vegetation would be

useful to justify continuation of the activity, and to inform future applications
of this nature.

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd

Glen Innes Severn LGA NSW




Rangers Valley Cattle Station Pty Ltd

9 Biodiversity offsets

9.1 BAMC offsetting requirement

As the proposal seeks approval under Part 4 of the NSW EPA Act the need for offsetting has
been considered.

The BAMC has been used to determine the offsetting requirements for the proposal. BAMC
outputs area provided in Appendix C.

The BAMC has been used in four components:

o Full BAM assessment

o Zone 1 — No trees to be removed

o Zone 2 — 24.44 hectares of PCT510 to be removed

o Zone 4 —0.59 hectares of PCT to be removed (#3 in the BAMC output)
e Streamlined assessment for removal of paddock trees (remnants of PCT510)

o Zone 3 — Living paddock trees (five) to be removed (and two dead trees)

Removal of the dead paddock trees in Zone 3 has been considered in the assessment for
candidate species.

Table 9-1: Current vegetation integrity scores

BAM Composition | Structure | Function Vegetation
Zone item condition condition | condition integrity
score (V1) score
1 1 86.99 10.5 54.2 15 20.4
2 2 95.75 5 5.7 15 7.5
4 3 0.59 10.3 0.6 38.2 6.1

Table 9-2: Ecosystem credit summary from BAMC

Zone b D Matter requiring offsetting Number of credits
number
Blakely’s Red Gum — Yellow Box grassy
1 1 woodland of the New England Tableland 1
Bioregion
Blakely’s Red Gum — Yellow Box grassy
2 2 woodland of the New England Tableland 0
Bioregion
Blakely’s Red Gum — Yellow Box grassy
4 3 woodland of the New England Tableland 0
Bioregion
Total 1
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Table 9-3: Species credit summary from BAMC

Common name Number of credits

Scientific name

Calyptorhynchus lathami Glossy Black-Cockatoo (Breeding) 3
Haliaeetus leucogaster White-bellied Sea-Eagle (Breeding) 3
Hieraaetus morphnoides Little Eagle (Breeding) 2
Hoplocephalus bitorquatus Pale-headed Snake 3
Vespadelus troughtoni Eastern Cave Bat 4
Total 15

BAMC credits generated for paddock trees is provided in Table 9-4. The two dead trees were
assumed to be Eucalyptus melliodora for the purposes of the calculation as the BAMC
requires a species to be allocated to dead trees included in the paddock tree assessment, and
this species is prevalent in the surrounding area.

Table 9-4: Paddock tree credit summary from BAMC

Number of Species DBHOB Contains Tree class Number of credits
category hollows

1 Eucalyptus >=20 and <50 Yes 2 1
caliginosa
Eucalyptus _ 2

2 melliodora >=20 and <50 Yes 2

2 Euca_llyptus S50 Yes 3 2
melliodora

1 Eucalyptus >50 Yes 3 1
bridgesiana

1% Eucalyptus >=20 and <50 No 2 1
melliodora

Total 7

* One dead tree recorded in this category

9.1.1 Future integrity scores

Details of the BAMC offsetting requirement provided in section 9.1 above indicates one credit
is generated for impact to Zone 1. Zero credit requirement is generated for Zones 2 and 4 as
these Zones do not exceed the offsetting threshold.

Zone 1 generates a low credit requirement due to the high future mean scores entered into the
BAMC. Justification for high future mean scores is provided below.

During the field assessment, AREA completed two BAM 2017 vegetation plots in a paddock,
not within the current proposal, but which had undergone treatment with inorganic fertilisers
previously. Results from these two plots had a higher vegetation integrity score than paddocks
of in Zone 1 or Zone 2.

AREA sought the insight of a qualified and experienced agronomist to analyse the data and
information available, including peer-reviewed published papers, assessment of management
practices and manure analysis results from Rangers Valley, data collected by AREA and
personal expert experience and provide this response regarding likely vegetation changes as
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a result of manure application at Rangers Valley. The report generated by Dr Stephen
Wiedemann is provided as Appendix B. Table 9-5 to Table 9-7 provides a comparison
between current mean for attributes of Zone 1 and Zone 2, current mean for plots 8 an 9
which are not within the development site and the expected future mean resulting from Dr
Wiedemann’s analysis.

The results form Dr Wiedemann’s analysis were used to population the future mean section of

the BAMC. Where the expected future mean is greater than allowable in BAMC the maximum
allowable was used.

Table 9-5: Species richness/ composition - Count

Grass
(o]¢
grass
like

Forbs Ferns Other

Trees Shrubs

Good condition
areas
Moderate condition
areas
Area previously

fertilised 0 0.5 3.5 8 0 0
(Plot 8 and 9)
Expected future
mean

Table 9-6: Cover/ structure - Percent

NCES Shrubs Ferns Other

Good condition
areas
Moderate condition
areas
Area previously

fertilised 0 0.1 85.3 4.7 0 0
(Plot 8 and 9)
Expected future
mean

Table 9-7: Habitat features/ function

Regeneration ).
Litter Stem size threat
Number Coarse stems <5cm
cover class weed
of large woody DBH
(percent : (number _ cover
trees debris (m) (0O=absent/
cover) of) 1= percent
=present)
cover
Good
condition 0 51.8 0.3 0 0 11
areas
Moderate
condition 0 35.4 0.2 0 0 10.5
areas
Area
previously 0 41.5 0.2 0 1 6
fertilised
(Plot 8 and 9)
ETCEEE 0 40 0.2 0 0 12.5
future mean
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A future vegetation integrity score of zero has been used for Zone 2 and Zone 4 where
PCT510 will be removed.

BAM

Table 9-8:Future vegetation integrity score

Composition | Structure | Function Vegetation Change
item condition condition | condition integrity in VI
number score score score (VI) score score
1 86.99 10.5 54.3 15 20.5 0 0
71.31 4.6 1.7 15 4.9 -2.6
2 -3.9
24.44 0 0 0 0 -7.5
3 0.59 0 0 0 0 -6.1 -6.1

9.2 Biodiversity Stewardship Site

No Biodiversity Stewardship Site has been identified to supply the required credits for this
proposal
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10 Conclusions and recommendations

10.1 Conclusions

The Biodiversity Assessment Report (BDAR) has been prepared to meet the requirements of
the Biodiversity Assessment Method (OEH 2017) and the NSW Biodiversity Conservation Act
2017. This has involved an assessment of the landscape values on the site and surrounding
assessment area, the vegetation communities present and their condition relative to
benchmark scores, and the known or potential presence of threatened flora or fauna species.

The development site was selected to avoid impacts to remnant vegetation as much as
possible. Despite this, the proposal would result in some loss of remnant vegetation and
impacts are described in the BDAR along with measures to further avoid and mitigate potential
impacts to biodiversity.

The development site is generally within grassed, grazed or cropped land with some remnant
trees.

The native vegetation was mapped as PCT510 in all areas of native vegetation. Manure
utilisation areas do not require vegetation removal and the effluent utilisation areas require
removal of 25.03 hectares of PCT510 and the removal of five living and two dead remnant
paddock trees.

Impact to native vegetation communities mapped as PCT510 requires offsetting of one
ecosystem credit.

Removal of the seven paddock trees requires offsetting with seven ecosystem credits.

PCT510 is an example of the Endangered Ecological Community -White Box Yellow Box
Blakely’s Red Gum Woodland. The BAMC highlighted this community as a potential Serious
and Irreversible Impact (SAIll). This report asserts given the size and type of impact proposed,
it is not an SAIl in this case.

Nine threatened species were determined to have habitat within the development site and
have a potential to be present in the development site. A species credit requirement has been
generated for these species totalling 19 (plus that for one species which is to be confirmed by
OEH).

Two threatened species were identified by the BAMC as potential SAll species. These are the
Regent Honeyeater and the Eastern Cave Bat. This report asserts given the size and type of
impact proposed it is not an SAll for these species.

10.2 Recommendations
In summary, the following recommendations are made regarding the proposal:

e Implement mitigation measures recommended on Table 8-1.

e Salvage tree hollows, as discussed in Table 8-1. It is recommended any salvaged
timber with hollows is placed in vegetated areas around the feedlot. For example, the
patch of vegetation to the south of Old 2 — Effluent utilisation area.

e Impact of the proposal in manure utilisation areas will not remove native vegetation. It
is anticipated however that there will be some change in the vegetation assemblage as
native ground cover which is more tolerant to changes in nutrient levels will thrive in
preference to those that are more sensitive. Section 9.1.1.
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It is recommended vegetation, especially ground cover, monitoring occurs to
strategically map the vegetation change as a result of this proposal to enable adaptive
management.

o Monitoring will be conducted to alert the proponent if the proposal is altering the
vegetation in the manure utilisation areas such that there is a risk it will cease
to represent the Threatened Ecological Community or the PCT.

o Itis recommended this monitoring occurs every two years for six years (three
monitoring events) and then evidence based thereafter.
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BAM Plot - Field Survey Form

| Site Sheet no:

Survey Name

Plot Identifier

Recorders

e / TR T e D A7/ 7
Date @5 02 / 9 fﬁﬂﬂf’ff % f"f: 4 / f{*’fr‘/ !’(g eron [ !;_f'fg’z Y in) A f Jan
v

% IE: di IBRA region Photo # Zone ID /

Easting orthing Plot Dimensions Orientation of midline
Bl&&ﬂl E_’_’ib_%g}&i% from the 0 m point. Zf 0
Likely Vegetation Class i""ﬁ::""i'
Plant Community Type Pev SLo EEC: c:nﬁ::noi:

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 shouid be identified, magnetic bearing taken along midline.

i BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows
BAM Atsrlbute Sum values tp ) 5 Record living eucalypt”
(400 m? plot) dbh Euc’ Non Euc Hollows (Euc*) and living native
- al Non Euc)
T non-eucalypt {
@/ 80 +cm Vad e stems separately
Shrubs L)} ¢ Data needed is presence
50 -79 cm o ly (tick) unless a ‘'large
Countof  Grasses etc. s — tree’ for that veg class.
Native " includes all ies of
* includes all species o
Richness. Fors l 30-49cm . &= Hollows 20em+ | £ calyptus, Corymbia,
Angophora, Lophostemon
Ferns @, and Syncarpia
20 -~ -
Other @f 29 cm = TFor holiows count only the
presence of a stem
Trees - _— — (/ containing hollows, not the
g 10-19 cm count of hoflows in that
stem. Only count as 1 stem
%um of Shrubs / 5-9cm = — per tree where tree is multi-
Qver 2 stemmed. The hollow-
of native Grasses etc. ?Q, / This size class ]| bearing stem may be a dead
vascular <5cm = i records tree stem
plantsby  Forbs d i3 regeneration
growth ' Length of logs (m) total
form group  Ferns 7] (210 cm diameter, >50 cm Q/ Q/
in length)
Other
é, Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
. DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
o ¢
High Threat Weed cover % Iﬁ/ stem is included in the count/estimate if it is required by the large tree category for that vegetation class

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each)

20 |up[soz0 30

ololol ]

[ )

f)‘f\

g ¥ & n

ol P

Average of the 5 subplots

36 /

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, branchiets 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 Zon

e (optional)

Morphological Landform Landform f . X 3
Type Element Pattern § ,,,,, DGt | ]
LllhOiGgy $22t§r‘face 1‘ Sail
Slope Aspect Site Drainage —— type
Severity | Age 4 Leaf Litter and end point GPS
Pt Disturbance Zir coda % Free Text Section for brief site description
Clearing (inc 2 4 Jd ocl 1S5 mp T P 0 ;J rnedive . ID | Easting Northing
logging) 3 S O :\ ( ‘;"-‘/ |
Cultivation (inc. 't} '\l b 5:/[., 4 diaws A s Vaing 5m
_pasture) 2 L i f od 4} N 24
| Soil erosion \ Q Jehcle &\ (’,"“() N %) -;ﬂ. ¢ N7 FRIL {1 | -
Firewood / CWD i A \ { 25m
removal = - L ot o e Nie for 4 Ce !-‘? AR f’.jﬁ I
Grazing (identify - I {e 35m
nativelstock) 2 @ Qoee h\()' W’OJ Sv (J" 4 }ﬁ 1 ""ﬁ/“"
Fire damage - |- AR L L e e NS
e 0" G J» dr\&( P!{_\ S{I'F)j ? -..,\tfs End
Storm damage - - point
elais 7 D (',\J aAL52S l”‘ ot Seedd xc alfs f/f‘ f‘r _____________
Other - - ’]!»\7(\,1 { f'! Ur-’ /df/f £ [ evan m tz*) e ] o

Severity: 0=no evidence,

1=light, 2=moderate, 3=severe

Form version designed 15 September 2017

Age: R= recenhf&;'s! NR= noHﬂc&‘m'S 10yrs), O= o\dw’ﬂws;

Printed 19 March 2018




400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders
Date S Fd, [ﬁ ! Qb"“'{(/ﬁ U‘”Yﬁ | Pl\.\ (41.'“'0” A Jafs,, /{J//:A-J
Ll ) *
BAM GF ‘ ) ; e o trat Vi Hei
Code | Code | |p | Full species name mandatory, or a unique means of identifying separate texa within a N, E or stratu | vouc eig
survey. Data from here will be used to assign growth form counts and covers. tte | Cover | Abund | m her (::)
YA i Frioe Lloa UG%M T}/,H (pnémm N 130 llopol L |- o4
N PQL.‘{\!‘\UM ,f‘,\ k! 'f‘w\ ‘ [",,1}/" h~ HTg T‘O (DO L - O-
AG | A Dog labillardiere: Tussock " Poa N S| 20|l c]= oY
. J
AN Oluntac o lanceolada Llisor] & I Yl £ | = &
Fi -(\ U ey M [ofdm i &(ev\(,(};z ()(1Lf( N 6.1 10 L el Loy
P C.i cPis LR MNevig O na'u\ E’\[,\_M_ec\of‘f\c[ & 0.1 A = .l
QCR v ',uw(us Ilavtdu5 N Cad | et £ —{6-3
[ N [ al}uu /4, Le
as |3 IS, |
FG |1 0.7
|

GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

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 1.4m, and 1% =2.0x2.0m, 5% =4x 5m, 25% = 10x 10 m
Abundance: 1,2, 3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017 Printed 19 March 2018



BAM Plot — Field Survey Form

| Site Sheet no:

Survey Name Plot Identifier Recorders
\ - Aol At AT A< ne
pate |05 0MT |Vppgets \puoy X Ol Chryitor Add W prcsne
}"fe i IBRA region Photo # Zonk ID

%stm

Plot Dimensions

Orientation of midline

Northin
f?_ .& ng(;\a\ fromtheOmpoint. | | D
Likely Vegetation Class Zonﬁ;enci:
Plant Community Type fert S | D e ionﬁ:lnenci:

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 s I BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows e i huaiat
400 m? plot) o e dbh Euc* Non Euc Hollows™ A
( P (Euc*) and living native
T 1 non-eucalypt (Non Euc)
rees /@ 80 + cm Q /@ stems separately
Shrubs Vo) (A Data needed is presence
50 - 79 cm only (tick) unless a ‘large
Countof  Grasses etc. 3 & 0 tree’ for that veg class.
Native
Richness Forbs ( * includes all species of
30-49cm D) D Hollows 20cm+ | £y calyptus. Corymbia
Ferns = ) Angophora, Lophostemon
/O and Syncarpia
20~2 .
Other /O ieian £ . 0 T For hollows count only the
@/ presence of a stem
Trees "y > containing hollows, not the
‘é 10-19cm ’(1/ ~—0 count of hollows in that
tem. Only count as 1 stem
Sumof  Shrubs o v i
2 - ) ) er tree where tree is multi-
Covgr ,(> e // ' Ztﬁrm*ed 1:1[-3 hollow- J
of native Grasses etc. ? Do / This size class bearing stem may be a dead
vascular <5cm ’/)ﬁ ~1J records tree stem.
plants by Forbs O/ regeneration
growth Length of logs (m) total
form group ~ Ferns A (210 cm diameter, >50 cm ﬂ
5 @, in length)
ther
Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
9 DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
[
High Threat Weed cover % @ v 2 stem is included in the count/estimate if it is required by the large tree categary for that vegetation class

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) O[J C}l O|0!C} [?‘_\ ] [C_‘) | ®) l o|0 f)’(‘) ‘ (o] [ n|c
Average of the 5 subplots (=5 Q 2. o o [3)

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 plofs assessors may also record the cover of rock, bare ground and cryptogam soil crusts. Collection of these data is optional -

- the data do not currentiy

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 i Microrelief
Type Element - . - I NE——
i Soil Surface Soil
LﬂhOlO:J} o Texture . | 1 Colour Depth
I — Distance to nearest
Slope Aspect Site Drainage water and type

Severity | Age i Leaf Litter and end point GPS
Plot Disturbance cods cods Free Text Section for‘brlef site description
ICIea_rim)g (inc 2 O Peddock Lis u, .'[ o elrgued ﬁ_; ID | Easting Northing
| logging ! e (
Cultivation (inc w~i ! Vy/’ff’ ¢lestin., n o Pl bug) J —
- h
pasture) ’l O_ ‘ ! t S
Soil erosion [o) [a) il F’ Glwit Fian f]{ ey, Cv ) -j}\ \\)‘ Mo s J'c’ LT O P e
Firewood / CWD - 25m
removal O O ( ) ﬁ\ep\\(’( \i( \Or“ff‘“-b . \c’(( (htJ( "\\
Grazing {identify S ; J 35m A e
native/stock) y O Tugsod ﬂo“ 1 e s (J "\1 b
Fire damage — — PN AT e N
% End = & ~
Storm damage A = point ! SC] L'-(:‘ 633‘ ?‘ :1’{-;
Weediness - ~..rr e R B W e
Other o A i e K b W
Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Form version designed 15

September 2017

20,4 °C
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders
Date S F’C/l'_a 10[q Qt\h/-\,/g \J 4\\(’», 1 a\'{ (&ffiﬂ € &) /‘ l‘["),[, f(")/ 7a.04)
| § - ——
BAM GF ;
Full species name mandatory, or a unique means of identifying separate taxa within a stratu | vouc | Heig
gode f.vot LD surve)e.eoara from here will t?’e used togssign growthfform’?:,ougvts gnd covers. Np'q?p? "| Cover | Abund | m her (:1‘)
6.4 ?Ot, lakdlard i eri Hoeewek ~Pos N |70 licea | | 6.8
C“/I :\., 0 A 8 ﬂi'?""-c\y\ u Neds S E hoy by é{’m h) 20 1o 2 O-7
,p[-\t-‘h/i‘) /z‘fu/-:"l'./(a E S |se = B75
Fcl -f Qu W€ l_‘;/ D ALIng) g’f‘h{f(« ,)o (_&' AJ 0- | 10 L £5"?)
AL £ . ochlog AN Tall  Cup Gram | N 0.3 20 | © 63
- L Ciegis  cap llares Comoolly hurleshbeard |E Jo-1 16 | ¢ o
V |
e Peepabigic, . dlidwlid o HE |o. 2] ¢ | « o2
(omipng Danarcs — Tall fleclone e | Sl = 04

T 4 [

Gé 10,1

""./\.‘-D

T4 0.l

GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

Cover: 0.1,02,03,...,1,2,3, ..., 10, 15, 20, 25, ...100% (foliage cover), Note: 0.71% 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 1.4x 1.4m, and 1% =2.0x2.0m, 5% =4x 5m, 25% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017 Printed 19 March 2018




BAM Plot — Field Survey Form

| Site Sheet no:

Survey Name Plot Identifier Recorders
Date |5 F-L (4 Ve < \/4“_%:4 = pH Cmmfw M)oﬂ(ﬂ w& /542
i I
e e IBRA region Photo # Zone ID
Easing Nothing . | Plot Dimensions Orientation of midline

13 .236(6 673\91 6 from the 0 m point. (O
Likely Vegetation Class coneenee
C ]
Plant Community Type ? 8 § 6 @) EEC: Honﬁ::nci

Record easting and nosthing 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 aiong midine

i BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows
BAM At;rrbute Sum values *p ) ; Record living eucalypt*
(400 m? plot) dbh Euc Non Euc Hollows (Euc*) and living native
non-eucalypt (Non Euc)
Trees & 80 +cm o o stems separately
Shrubs (1 . X Data needed is presence
-79cm ) - only (tick) unless a ‘large
Countof  Grasses etc. 5 o ] O tree’ for that veg class.
Htve * includes all species of
g ; ) cludes all ¢ 0
Richness Forbs l 30-49cm O 0‘ Hollows 20cm+ Eucalyptus, Corymbia,
Angophora, Lophostemon
isikin é/ and Syncarpia
20—~
Other ﬁ/ 29 cm @ o ’5 t For hollows count only the
C: presence of a stem
Trees 3 - P4 containing hollows, not the
ﬁ 10-19 cm 2 & count of hollows in that
stem. Only count as 1 stem
Scum of Shrubs /&/ 5-~9cm — - per tree where tree is multi-
over stemmed. The holiow-
of native Grasses etc. ? A This size class bearing stem may be a dead
vascular <5cm = —_— records tree stem.
plantsby  Forbs 0. 'g : regeneration
growth Length of logs (m) total
form group ~ Ferns o (210 cm diameter, >50 cm 0’
,@/ in length) d
Other . = =
Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
) DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
High Threat Weed cover % J - 02 stem is included in the count/estimate if it is required by the large tree category for that vegetation class.

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each)

755066555

ses|io]x[s

S

3

P g

o }o |O Io-S|E>

Average of the 5 subplots

02%

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 fror
the locations 5. 15. 25, 35, and 45 m along the midiine. Litter cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in di

e plot midline at
r). 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 ! \
Type Element Pattern e | s
: Soii Surface Soil ‘ | Soil
L\lholog.y Texture - Colour o Depth 1
- N Distance to nearest
Slope Aspect Site Drainage water and type
Severity | Age : Leaf Litter and end point GPS

Plot Disturbance Cois sy Free T'ext Section for brief site description

Ceamg o FicYorcelly, \raved + F! cudlid b [ Eestng | Norhing
'_Culi{\iat;on (inc. i ' O 1 P‘S'!v " l‘«}l wrd, Location © 5m N /

pasture e ; .

Soil erosion | (=) Dl OJ[ Qckff [((/ "l‘b }“u- ""f’f"" ""'}7"(““' Bm | __ o VAL

Firewood / CWD 25m

removal . T ic Sownae fveeS Ave be H’(’ f ‘/

Cos e |2 ||| some for Mocce okl N

ive/stoc o ) :

Fire damage - =] g e =0 - Fiomr sbo

Storm damage ik — Eg'?“ 3:7 3,—,? 6 l 6‘7 .,?,: ] (—T'S!

Weediness — == B ‘; _____________

Other —] = P, RN e

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

Form version designed 15 September 2017
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Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)

Printed 19 March 2018
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400 m? plot: Sheet e of L Survey Name Plot Identifier Recorders
Date | S Fel, (9 D,\,\g,ﬂ, \]‘,I,V!, 3 Phl Gy R gﬁ il
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— Ph 4 /4.«,5 Gens e Hes ‘/14 b = |9 3D |l 0-%
54 4 PM C[‘Plbif»'ahh i€l Show C*W' N 3 co|t 6.%
I ~——_.‘b“\| alih  Shnauinolt b Summy Coranpo € 5 60 | 0.
d(, 5 ‘ba\f vlloc+€h§bl>tj ‘4 (JU\MS guga-u & le Ao U‘ ' 20 L Ol
;—gi;u“ DO\\'\ ‘\o"\v"k eicd ave AV e HJ»(p'g( E 70 C 6.1
— Lonuz g bonaris Tall_flocbane = 1l 28 | ¢ 0.3
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I Prace Cranp Romvs corlarbicus & IS [1oo ] 0.2
T e Wodi gla corlini amma Q@,,/ ﬂow eicd Nlljw | E 2 /S | ¢ 6
G4l v Ju~ el < ;41}/ f AV\olUS N ERS L 6-3
— (s caprlane Chagils Hﬁ\,p&,(C{gf’//({  lo.2]to | ¢ 0,7
o R 55 ‘pc‘]lfoflr\az\ig\’ 6{{/@15‘ p(,/E[(/,;Lr Pmd o & le.2 /€ L 5.1
L Cirg ium \:'ula\wc 5/« b (ﬂmx%m’//@ E._ P e ( o-|
fe .‘ﬁ Potdaca J ol ercrea P\‘SWF( L N B2 |0 o 0. !
Nedive (oper 2 '13.3
Evoh e cive’ L 23,4
Y 9/ e
- T
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

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 1.4x 1.4 m, and 1% =2.0x2.0m, 5% =4x5m, 25% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017 Printed 19 March 2018




BAM Plot — Field Survey Form

| Site Sheet no: |

Survey Name Plot Identifier Recorders
Date 0(3/0‘1“4\ P\&w\us \a“u‘ Lt P\,\.\ /N@W.ﬁh ’lAJ(JH /A i\‘}i,lSoJ
' T

& g IBRA Fegion Photo # Zone ID

asting __ Northing Plot Dimensions Orientation of midline
?Jﬁz{’ O:b(f’ A iJ_ Lﬂ_ﬁ_&_ from the 0 m point. g g <
Likely Vegetation Class c:;’"ﬁ::“":
Plant Community Type \OCT o) EEc: (;onﬂ;enci:

Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midiine
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) | Stem Classes and Hollows
B:M Atfﬁbute Sum values *p ) X Record living eucalypt”
(400 m* plot) dbh Euc Non Euc Hollows (Euc*) and living native
Trees non-eucalypt (Non Euc)
Q{ 80 + cm (5 c,g stems separately
Shrubs b, d Data needed is presence
50 - 79 cm only (E\Ck) unless a ‘large
Countof  Grasses etc. % & ‘s tree’ for that veg class.
Native * includes all ies of
Richn Forbs ) Inciuges all species o
ons l 30-49cm & o Hollows 20em+ | Eucalyptus, Corymbia,
) / Angophora, Lophostemon
Ferns Q{ and Syncarmpia
20~-29cm ) $
Other Q( 9¢c G & f For hollows count only the
- ﬁ presence of a stem
Trees i containing hollows, not the
@ 10~19cm L e count of hollows in that
stem. Only count as 1 stem
%um of Shrubs ,6 5-~9cm per tree where tree is multi-
over - h— stemmed. The hollow-
of native Grasses etc. [q 2 ﬁ This size class bearing stem may be a dead
vascular <5cm — — records tree stem
plantsby  Forbs 5 regeneration
growth Length of logs (m) total
form group ~ Ferns Q( (210 cm diameter, >50 cm @/
/ in length)
Other 7
Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
High Threat Weed cover % ‘-ZD—O - / stem is included in the count/estimate if it is required by the large tree category for that vegetation class.

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) |/ o ll<, f}s'i% |()§ 5 ‘Sgha !\0 |I'J 0|0 | 0 ’ 0|0 OJ 010 | 0 I 0
Average of the 5 subplots <qaYy. 2 0o =}

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 piot 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 Microrelict
Type | Element Pattern I . b
| Soil Surface Soil Soil
thoem 1 | Texture | Colour Depth
Slope Aspect | Site Drainage D‘:nslam_ce l‘cf 4,
| water and type
Rk Bilatorbiante Si‘;‘fﬂ:ty &%‘z Free Text Section for brief site description Leaf Litter and end point GPS
Clearing (inc | J Celwe ke n & ID Eastin Northin
el 2 o derpngles g g
logging) - A
Cultivation (inc 3 O / P(-th .fo e Mn ﬂﬂﬁ(ﬂ e, of 5m \
pasture} ) (o [ ! 7 7
| Soile ST N o TEE & e Wt iy ¢ v ’24:"’ LAY ol O ] e e,
rrovess G0 || | gl fhoughd B e padue &5 [P
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. native/stock) ’)-» Q ﬂL 0'{ dé' b c [ e L {‘f‘\-‘( gl‘,. ctueed i
Firedamage =A7 ood | slleruiwes Yt ;Pf o T i) Bl s ;ir: _____________
Storm damage — ;- i 2 4 \ a
Wy 44 | e Nected ond L Lpused 65 point | 5740306231955
1= evidente {40 e s CE TR

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe
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Age: R=recent (<3yrs), NR=not reée‘l'u{B%Oyrs). O=old (=10yrs)
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400 m? plot: Sheet _ of Survey Name Plot Identifier Recorders
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. 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

Cover: 0.1,02,03,..,1,23,..,10, 15,20, 25

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

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

, 1000, ...

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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BAM Plot — Field Survey Form | Site Sheet no: |

Survey Name Plot Identifier Recorders
pate [ 2 19 ﬂlj(};u ol \Qﬂf Y, Phi '(MY\&Q@M paab&} WrTSor
_Zone Datum
?o IBI'\LA region Photo # Zone ID
EaStlng Northing "~ Plot Dimensions Orientation of midline .
&1} l) 0 61_3 ‘_,}%5 from the 0 m point. | 350
4 Confidence:
Likely Vegetation Class Hom L
Confidence:
Plant Community Type EEC: y
ty Typ vt 510 & W i
Record easting and northing from the plot marker. If applicable, orient picket so that perforated rib points along direction of midline.
9
Dimensions (Shape) of 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.
BAM Attribute S ; BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows Bbcon ifina sacaisi
400 m? plot) ot o3 dbh Euct Non Euc Hollows" : s Pt
( (Euc*) and living native
Trees — non-eucalypt (Non Euc)
80 + cm 9{ o’ d stems separately
Shrubs - Data needed is presence
0 -79 cm only (tick) unless a ‘large
Countof  Grasses etc. £ 50~79 o o tree’ for that veg class.
Native includes all ies of
* includes all species of
wichnegs " Forbs ¢ 30-49cm o~ & Hollows 20cm+ | rycaiyptus, Corymbia
7 Angophora, Lophostemon
Ferns —_— and Syncarpia
Other — 40=2%cm & A * For hollows count only the
/6/ presence of a stem
Trees = = containing hollows, not the
et 10=10cm - count of hollows in that
P stemn. Only count as 1 stem
Scum of Shrubs 5-~9cm il = per tree wi ee is multi-
ovgr stemmed. The hollow-
of native Grasses etc. {3 % . 2 This size class | bearing stem may be a dead
vascular <5cm i =5 records tree stem.
plants by Forbs gj regeneration
growth Length of logs (m) total
form group  Ferns — (210 cm diameter, >50 cm Vg a8
in length)
Other -

Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
stem is included in the count/estimate if it is required by the large tree category for that vegetation class.

High Threat Weed cover %

Holiows at least 20cm across are recorded for the purposes of habitat of some threatened species

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) | 15| %306 |70 o o0 & | & | |5 V) A aps

: ’ ! l
Average of the 5 subplots T2 [ G/ Q/

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 midiine 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 Zoqp (optional)

oo o | | Cement | Patem Y Lo
 Litoogy N i S | Deptn
Slope Aspect Site Drainage ‘ . . 1 E;ﬁfﬁ':ﬁ,ﬁy??w -
R T— Si‘;‘;f" C’?&i Free Text Section for brief site descrlption Loat Litter and end point GPS
%j;;rigf‘ (m_f________ %1 2 @ Pol. 950= clreied, F’/"’ ve b , P A o L D Easting Northing
Cult'wia;o"(mc, 2 | 1 PI’ DUﬂd v Sofer pLWQKV:";, Ts {L/,ﬂ/fﬂ 5m |
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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 BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.
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 2.0m, 5% =4x5m, 25% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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BAM Plot — Field Survey Form

| Site Sheet no:

Survey Name

Plot Identifier

Recorders

oate [0 02 1 [Rang/sV/alley b i Caviecond Ay Watson)
‘;QZ; i IBRAVregion Photo # Zone ID
I—
3 Easti g 63Nmm- (g Plot Dimensions Ori;gﬁt:z: :f:::::te 0: ,\\ ‘
Likely Vegetation Class ionﬁ::nci:
Plant Community Type Pt Slo EEC: i'onﬁ:ﬂenci;

Record easting and
Dimensions (Shape) o

northing from
f 0.04 ha base plot inside 0.1 ha FA plot should be identified, magnetic bearing taken along midline.

the plot marker. if applicable, orient picket so that perforated rib points along direction of midline.

i BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows
BAM At:'"bme Sum values *p ) T Record living eucalypt®
(400 m* plot) dbh Euc Non Euc Hollows (Euc®) and living native
Trees 6 non-eucalypt (Non Euc)
80 + cm /0 /6 stems separately
Shrubs 4{ = Data needed is presence
50 - 79 cm /QS only (tick) unless a ‘large
Countof  Grasses etc. ﬂ (-( ¥z b4 tree' for that veg class.
Native » includes all ¢
£ includes all species o
Richness Forbs 1 30 -49 cm o) & Hollows 20cm+ | Fycalyptus, Corymbia,
Esée {S/ ’ Angophora, Lophostemon
and Syncarpia
Other d/ = e o (\ b Y T For hollows count only the
Q presence of a stem
Trees S containing hollows, not the
ﬁ 10-19cm - - count of hollows in that
stem. Only count as 1 stem
%uor:;f Shrubs ﬂ 5—-9cm _ > per tree where tree is multi-
; _ stemmed. The holiow-
of native Grasses efc. G, 5 This size class bearing stem may be a dead
vascular <5cm — = records tree stem
plants by  Forbs 7 regeneration
growth 7 Length of logs (m) total
form group  Ferns (210 cm diameter, >50 cm f‘
in length) Q‘ i
Other J
Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
x 3 DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the fargest living
o
High Threat Weed cover % lﬁ stem is included in the count/estimate if it is required by the large tree category for that vegetation class

Holiows at least 20cm across are recorded for the purposes of habitat of some

threatened species

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each)

7 F’S’

55 D< 60

20/ (0] § [35)\0

0|0 [o]e|D

GIFIRIRIG

Average of the 5 subplots

59 e

b %

—

Litter cover is assessed as the average per«uentage 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 alang 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. Coliection of these data is optional - the data do not currently

contribute to assessment scores, they hold potential value for future vegetation integrity

y 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 R
Type Element Pattern Nmrorehefw
: . Soil Surface Soil
L|tho|o,<_g;i' e o Texture o Colour ]
Slope Aspect Site Drainage | water and type
Severity | Age Leaf Litter and end point GPS
Plot Disturbance cads codi Free Text Section for brief site description
%S;ﬁ;)q {inc ~ " {)o[ " ,\“} \ (( i ‘f([f 7! fu [! . ({ D Easting Northing
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AT . (Lol agn- e kit
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Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recem (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs}
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400 m? plot: Sheet _ of £ Survey Name Plot Identifier Recorders
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

Cover: 0.1,0203,...,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 1.4x 1.4 m, and 1% =2.0x 2.0m, 5% =4x5m, 25% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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BAM Plot — Field Survey Form | Site Sheet no: |

Survey Name Plot Identifier Recorders
pate [07 021 4 [fangos \Dlloy 7 P [LAmetad, Addy WATsof]

f e Can IBRA region Photo # Zone ID |

Eastin orthin - Plot Dimensions Orientation of midline »
PR %iﬂ gt from the 0 m point. | | <D (c_ﬂ
Likely Vegetation Class ionﬁ::nct:

Confidence:

Plant Community Type Pesisid EEC: How L

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 BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows

Sum values " Record living eucalypt”
(400 m? plot) dbh Euc Non Euc Hollows' (Euc*) and living native

non-eucalypt (Non Euc)
é?,/ stems separately

f\( Data needed is presence
& only (tick) unless a 'large
tree’ for that veg class.

Trees
80 +cm

Shrubs

Countof  Grasses etc. 80~ T8 cm

Native
Richness Forbs

Hollows 20cm+ | =ucalypius, Corymbia,
Angophora, Lophostemon
and Syncarpia

& &
* includes all species of
30 - 49 cm 5 &
g &

¢.
4
L+
b
Ferns O
O
¢
/4

Other 20-29cm TFor hollows count only the
/ presence of a stem
T e containing hollows, not the
10-19cm *e - count of hollows in that
stem. Only count as 1 stem
Sum of Shrubs 5-~9cm b - per tree where tree is multi-
Covgr P \ stemmed. The hollow-
of native  Grasses etc. C _% . \ This size class | bearing stem may be a dead
vascular i <5cm £ A records tree stem
plantsby  Forbs 4. | g regeneration
| | growth Length of logs (m) total
| form group  Ferns d (210 cm diameter, >50 cm l : é; \ .
d in length)
Other

Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,

/ DBH values and counts may be needed for a size class. For 2 multi-stemmed tree, only the largest living
6 stem is included in the count/estimate if it is required by the large tree category for that vegetation class.

High Threat Weed cover %

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) [~ ) Iff) I‘L ST IL,' SIS l_p;-ff} J{, };)‘Q oo J(’J 0 O O I oo {"‘ J D
Average of the 5 subplots w H’ (o Wi — e

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)

Morphological Landform Landform .
Tvpe o Element Pattern Mcroreliat B
3 Soil Surface Soil Sail
tholooy | | Texte Colour Depth |
— Distance to nearest |
Slope Aspect Site Drainage water and type

Severity Age
Plot Disturbance code code

Free Text Section for brief site description Leaf Litter and end point GPS

glggawlf;)s (inc 2 6 Cleaied, P{ éuql\ ed <, 7f ‘ ’ﬂ/, os I/L, e | ® Easting N°“h""9/
F(;,:S!til:-ra;;m(mc ) N 4y f(f‘ poee b Y p/; -}( e {jr trAd | 5m /
S—ozmleromoﬁ_- 1 | Na] 254!14‘.0\(/{4.! e furey fﬁ.,u N oees ‘>> sm | ______ b ____
ﬁéi:ﬁ;d:CWD = - M ore los v seocle than f"'/[“" .

féﬁiié]i?ﬁfﬁ“my o . 2 Ll lo’l‘ﬂ aor bise ssmd . o /

Fire damage 5 = ] Q.{W:t Ses !‘ 1‘]{\{ ﬁ}’“ ,”\..\ e ef 46m: b o e
comimen | = | [ of gl g " A FI
Weediness —_— i il P TR S SRR EEEAEE e B e e il e R e s
Other i Ll B T T e T . - s | R

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

Form version designed 15 September 2017 Printed 19 March 2018



400 m? plot: Sheet _ of Survey Name Plot Identifier Recorders
Date - /CV //cf fZ( = Se o \4 { Ei PL,!‘/{, Ir gt 30 ) J,—!f, Y 73 o
w0 GRS Full speci e mandatory, or a unique means of identifying separate taxa within a stratu | vouc | Heig
Qodb...(08 | 1O surve;eg:far;‘fo'?n rTare wiffl?;gs:d tocg;:ign grosu:hffoerm coug:rs gnd covers. N;l;-EEO *| Cover | Abund | m her (21!)
L4 4 PM Creberian s ¢ cicberizn Shon Lo S
Gt ; pr,q [J_)l‘“/«"é/ferezf /lrni%J seck Vo =i N O
Cucium Vu!(ﬂt (Yl (e Ll = L
o P, sp;,(wh (})n e ﬂf-sﬂf G HiE /S
2 e Ciegis (aﬂw Gi1S ‘;:--gﬁf‘a ;,,i,,gi,:,f [ l-
Fc | { Pls nte ’\(_?’ ' e 0«7/4.‘-\[4 p(zm-Jﬂ v N, l
F4 16 O\H':s (_L.noop/rf, C}JA{S AY ':
S NedAicage <P L |65
T {_{'(}f(/,u‘&f ')_,,,:C,\' eSS & il {/” ‘e |/ Of?
== D:‘!wl‘ Aqla dubia {)‘D! ﬁ.‘ (A Wm" G
i g*,s«“[ [J.« ,\91;. s/ (/h f'/l/«/, 1,f/(/ /o O
I il | u L otnandlia . % qmmb e fan, ’* fz 4 Lazrhzyk.d;«z N &)
7 | ¢ Al ezl or fﬂfmh oo b -/'/ “ H/,,f Jey leeo! |N Jo.1
N (Omf'iz‘\ buosanis f"’*’ 2410 2 - p-l
— ?’af o‘.';-“ kot ((Gf( oS Ca‘( J /Z drve Sl S
AN Jomees  Lavides N1
Sclvic  Wecbenaca Wild S<«co |E |1
Faol £ Po*’*u{@% olere¢ea p/'< !u‘f‘wfaf/ N |2
FG vﬁ D/<)/"}£‘rai‘rf(ﬂ If'/‘.'z"{(‘f’\n/ﬁ*f/L @4 fJ//p,([\},,.,t IEJ‘ 2
F A4 ,If [:.{wi/iir'h/. n_,/mf-, g,/(,m [/A’ue‘cgﬁﬂ,é N |

n («‘* e € pv {—;ﬁ‘[_)(‘(’ 2

e okic Cover | }

i od .7

B
(04,2 =

A\
%4.9) <lov =

LYy

Pt Q)7

1 7.

A | 53,

n
4
Fa b | 74

Cover: 0.1,02,03,...,1,23,..,10,15,20, 25, ...

GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. 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

a circle abo.ut‘ 7& ém aE:-h.J.ss, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x 2.0m, 5% =4x5m, 25% = 10x 10 m

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

1000, ...

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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BAM Plot — Field Survey Form

| Site Sheet no: |

Survey Name Plot Identifier Recorders
oete | {0214 | Lunryrs elley [} & (odeol | A Cuimeren | A 220 Wi fesg
e i IBRA rggion ! Photo # Zone iD
oo |, 505 o | PiotDimensions s o | o ()
Likely Vegetation Class c:mﬁ::nci:
Plant Community Type Py <t EEC: ionﬂ::nc?_:

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

fong direction of midline

High Threat Weed cover %

i BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows o
B:M Atsnli)utte Sum values dbh Euct Non E Hollows Record living eucalypt*
(400 m” plot) bl uc on.t-ue g ons (Euc*) and living native
Trees /5 non-eucalypt (Non Euc)
80 + cm @ 0} stems separately
Shrubs | = G< Data needed is presence
T ~79 cm only (tick) unless a ‘large
Countof  Grasses etc. i< 5079 (/ (f’ tree’ for that veg class
Setive * includes all species of
M nenec T OIS % 30-49cm (,7/ d Hollows 20cm+ | Eycalyptus, Corymbia
9’ v, Angophora, Lophostemon
Ferns and Syncarpia
Other D 20-29¢cm (?5" (j( tFor hollows count only the
presence of a stem
Trees gg’ 10-19 cm e red é)( containing hollows, not the
y o count of hollows in that
stern. Only count as 1 stem
Sum of Shrubs AHe) 5-9cm i per tree where tree is multi-
C
GV i stemmed. The hoilow-
of native Grasses etc. %@bt—f This size class bearing stem may be a dead
vascular <5cm \/ - records tree stem.
plantsby  Forbs o 2 regeneration
growth Length of logs (m) total
form group  Ferns 6 (210 cm diameter, >50 cm % ' ﬁ
in length) N g
Other 6]

Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
stem is included in the count/estimate if it is required by the large tree category for that vegetation class.

Holiows at least 20cm a

cross are recorded for the purposes of habitat of some threatened species.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%) Rock cover (%)

Subplot score (% in each)

20 S [ 7o

kS ES

o |o

olo| oo |o]olo]|\ |t |0

Average of the 5 subplots

%7 /-

|2

o

0%

Litter cover is agsessed as the average percema’rge g’(ound cover of litter recorded from five 1 m x 1 m plots located on aiternate 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
contribtite 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 g 3
Type Element Pattern ENeRraliat
Lithol Soil Surface Soil
| sngy Texture — Colour . 2
a s nce to nearest
Slope Aspect | Site Drainage | water and type
Severity | Age : Leaf Litter and end point GPS
Plit Distisrbaics e o Free Text Section for brief site descnptf‘on
Clearing (inc d Y = ") NTEA Nl ID Easting Northing
s, 7 |0 Thee pely <o e j
Cultivation (inc 5 ¢ _,V}?},sag P arcs, { 5m /
pasture) ! ”
Soil erosion -~ - V‘j[ 3 , e co h,l,u, él /f. led o Ij.y I-]\jy«d Bm | R
Firewood | CWD Lo B I _} 25m /v’
removal 4 4 Mealiic 9(-( e (5*‘[
Grazing (identify 5. 15 ) 35m
| native/stock) ‘ N R A C I».(} LDi O’c’?l fu-—# Sf‘}q ) T Vi
Fire damage —_—1 - Foe Ml g, S b e g
SN ' ‘ End [ 1 1<
Storm damage o point 27;1 ??’ ’31 J et FS
Weediness el (ST TEEI SR A R S | 7or O R SR eS| [y
Other I R B IR Y, L C IO . AT S| A T T SR e

Severity: 0=nc evidence, 1=light, 2=moderate, 3=severe

Form version designed 15 September 2017

Age: R=recent (<3yrs}, NR=not recenf’(ﬁ-wvrsy O=aqld (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

Cover: 0.1,02,0.3,....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 2.0m, 5% =4x 5m, 25% = 10x 10m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017 Printed 19 March 2018



BAM Plot — Field Survey Form

| Site Sheet no: l

Survey Name Plot Identifier Recorders ;
oue |97 0 9 Warges\alley | T ko] il ChiVEC @, Al WS
o Halm |BRR region l Photo # Zone\l'lj
Easting Northing P i Orientati f midli f
233024 | 63797 q] MOt oRs Tonmsompont | A0 €S)
Likely Vegetation Class ‘;°"ﬁ::"°‘:7
Plant Community Type Per <l o EEC: (;onﬁ::noi:

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) | Stem Classes and Hollows
BAM At}ﬂbl-lte Sum valuss 'p ) s Record living eucalypt”
(400 m? plot) dbh Euc Non Euc Hollows (Euc*) and living native
T non-eucalypt (Non Euc)
o ?3 80 + cm [j %) stems separately
Shrubs 0’) @/ Data needed is presence
50 - 79 cm only {tick) unless a ‘large
Countof  Grasses etc. Lf o & tree’ for that veg class.
Native e § -
: includes all species o
Richness Forbs ? 30 — 49 cm 6 Hollows 20em+ } £y calypius. Corymbia,
Ferns Angophora, Lophostemon
@ and Syncarpia
20-29 cm 3 d
Other ﬁ & TFor hollows count only the
presence of a stem
Trees e, containing hollows, not the
ﬁ 10-19cm - count of hollows in that
stem. Only count as 1 stem
Séum of Shrubs 0/ £/ ar - — per tree where tree is multi-
ngl' stemmed. The hollow-
of native Grasses etc. fﬁ =) This size class | bearing stem may be a dead
vascular = <5¢cm / L records tree stem.
plantsby  Forbs § . 71 regeneration
growth Length of logs (m) total
form group  Ferns /4 (210 cm diameter, >0 cm ¢{ G AL
in length) < LS o 4=
Other !
é( Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
. DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
0, =
High Threat Weed cover % VZ stem is included in the count/estimate if it is required by the large tree category for that vegetation class.

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%)

Cryptogam cover (%)

Rock cover (%)

Subplot score (% in each)

&% =

2

< Ii{)! 3¢7| 20

SEE

O |6

ol |

e

ANEE

Average of the 5 subplots

2G <

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 aiso record the cover of rock, bare ground and cryptogam soil crusts. Coilection 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 ki
Type Element Pattern Microrelief
s Soil Surface Soil
_El? O.l_(i.g_y_____.___ o Texture = Depth a
Slope Aspect Site Drainage Distance l(j neqarest
| water and type

Plot Disturbance Six:;réty 3}%1 Free Text Section for brief site description Leaf Litter and end point GPS
Clearing {inc O O 0\ Y f)(‘”—' Cole clcal (1, p () (_\!ﬁ 45 ID Easting Northing
|_logging) ) 5 4
Cultivation (inc (L d '\\'} & (u”f”" ‘Q/fg lise.ti1on 5m
pasture) Gl € n ‘
Soil erosion — - W Gl : W b Poswe o
Firewood / CWD —_—f 1,0 o (){ /\4 ( t o O l “ 25m
removal o Lo ((f’ i, /
Grazing (identify N ({ '3 35m
native/stock) P, elre 3
Fire damage N ) Dire Cl’ ofra!’fff Lcars -{Irlg/{ ;521 _____________
Storm damage - Ciimt U & t or fy€Yy 0 b pgiﬂt
| Weediness = 7 =i e ; rie kv Baamessay heraaes
T - b W aall¥ 0 Fed:di 2e/ f’r;‘*‘,{ff‘ f.f aondlf, V1T Vo

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

Form version designed 15 September 2017

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

Printed 19 March 2018




B LI ) dRe ugy:

400 m? plot: Sheet _ of " Survey Name Plot Identifier Recorders
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.
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 1.4x 1.4m, and 1% =2.0x 2.0m, 5% =4x5m, 25% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017 Printed 19 March 2018




BAM Plot - Field Survey Form

| Site Sheet no:

e

Survey Name Plot Identifier Recorders
Date }/ﬂffﬂ Q&mc\ﬂ s \J ”:. ' P(a"' "D /,“‘l (Z,Jn-e-\ ors 7 ’AJJV, N&%
éorcg il IBRA reglon Photo # Zone ID
Easting rthing Plot Dimensions — Orientation of midline »
2470!51 L\ I’ioi __ *To.0 D) from the 0 m point. 230
Likely Vegetation Class s C;onﬂ:lenci:
" . Confidence:
Plant Community Type rﬁ Gl & O EEC: B

ng direction of midline
along midline.

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

i BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows
BAM At:'"bme Sum values *p ) B Record living eucalypt”
(400 m” plot) dbh Euc Non Euc Hollows (Euc*) and living native
Trees ) non-eucalypt (Non Euc)
9/ 80 + cm o O stems separately
Shrubs L{ @l Data needed is presence
50 - 79 cm S Q only (tick) unless a ‘large
Countof  Grasses etc. 7 ¢ tree’ for that veg class
Native S i
~ includes all species o
Richness - Farbs = 30-49cm . & Hollows 20em+ | £ calyptus, Conymbia,
Angophora, Lophostemon
Ferns ya) S and Syncarpia
s o
Other ,6 205 2scm O TFor hollows count only the
ﬁ presence of a stem
Trees ﬁ/ 10 - 19 ¢cm = ANC containing hoiiows. not the
count of hollows in that
stem. Only count as 1 stem
%um of Shrubs ’6 5-9cm " == per tree where tree is multi-
over stemmed. The hollow-
of native Grasses etc. é .2 This size class bearing stem may be a dead
vascular <5cm - - records tree stem
plantsby  Forbs 2o regeneration
growth Length of logs (m) total
form group  Ferns (210 cm diameter, >50 cm &= |
in length) .|
Other é( = 7
Each size class is noted as present by the living tree stems only. Depending on the Vegetation Class,
High Threat Weed % DBH values and counts may be needed for a size class. For a multi-stemmed tree, only the largest living
g reat vveed cover /o 4 stem is included in the count/estimate if it is required by the large tree category for that vegetation class

4

Hollows at least 20cm across are recorded for the purposes of habitat of some threatened species

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

[2] 2]

Subplot score (% in each) o |(») |ﬁ- o

(0]4020|20|25]50] ¥0|30]50 |25 | 0

Average of the 5 subplots

13

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 ¢m in diameter). Within these
1 m x 1 m plofs 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 ;
Tyoe | Element_ P _Pattem ] e
Soil Surface Soil Sail
i Lj{'jio%’7 | | Texture | Colour Depth | )
; o | Distance to nearest |
Slope ! Aspect Site Drainage | walst and type |
Severity | Age ; Leaf Litter and end point GPS
Plot Disturbance i inde Free Text Section for brief site description
i(,ua.'arir‘ci's (inc = 1) e () 0 \\-15 o~ Was \D'd Py 9 ID Easting Northing
logging -
Cultivation (inc 2 (ec¢om™Ti0e &g A 4+ N "’( . 5m
-pasturel . ... o). =W ’
Soil erosion '“.._ j l'l: {jl ° '} Ce ! { v -']/’) tdj ('rr" L R
Firewood / CWD - 1 2 ‘ _r g 25m
removal - To [)reve Ha S . ,
Grazing (identify g A o 35m
native/stock) | |NQ feAs rge” hots  Lppn e
— |- . ) 45m
| Eredamage . | T |— @ | U G ’:]ﬁ S0 s c,!:( ) | e e Z.._?___._ 6______2_;5
Storm damage — [ / y{ I q; > dz
- int

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

Form version designed 15 September 2017 Printed 19 March 2018
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.
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 crm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4x 1.4 m, and 1% =2.0x 2.0m, 5% =4x5m, 25% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017 Printed 19 March 2018




BAM Plot — Field Survey Form | Site Sheet no: l

Survey Name Plot Identifier Recorders
Hate —1 F 21 {2 bhAag = U & / {541 \ PL‘:" [[f/-—,.p F o~ / ﬂ/aji. /4}/ ‘/gd
Z Datu :
= o 1BRA egion Photo # Zone ID
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Likely Vegetation Class ‘;"“ﬁ::“"‘f
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Recerd easting and northing f ot ma applicable, orient picket so that p ted rib points along on of e
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BAM Attribute s I BAM Attribute (20 x 50 m plot) | Stem Classes and Hollows
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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 BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.
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 1.4x 1.4m, and 1% =2.0x2.0m, 5% =4x5m, 25% = 10x 10m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

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 1.4m, and 1% =2.0x2.0m, 5% =4x 5m, 26% = 10x 10 m

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

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

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 1.4x 1.4 m, and 1% =2.0x2.0m, 5% =4x 5m, 25% = 10x 10 m

Abundance: 1,2, 3,..., 10, 20, 30, ...

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
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GF Code: see Growth Form definitions in BAM Appendix 1. Identify top 3 dominants in the veg zone. N: native, E: exotic, HTE: high threat exotic.

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 1.4m, and 1% =2.0x2.0m, 5% =4x5m, 25% = 10x 10 m

Abundance:

1552085005 10,:20; 30, 100,:200,...; 1000;:...

Print more copies of this sheet to allow for higher species counts at a plot. All species at a plot need to be recorded.
Form version designed 15 September 2017

Printed 28 March 2018
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Version Control

Document Title: Assessment of Biodiversity Impacts associated with proposed manure applications at
Rangers Valley Cattle Station.

Client: RDC Engineers Pty Ltd

Project Title: Biodiversity Assessment of manure application areas

Version Date Author
1 06-08-19 SGW
2 14-08-19 SGW

Notes:
Version 1: Draft provided for review to AREA consultants.
Version 2: Final report incorporating comments from AREA consultants.

About the Author

Dr Stephen Wiedemann is an Agricultural Research Scientist with 14 years of research and consulting
specialising in environmental assessment of intensive and extensive livestock. Having completed
undergraduate research with Honours (1% class) in Rural Science and the University of New England
and a Ph.D in integrated environmental impacts from livestock systems at Charles Sturt University. Dr
Wiedemann has completed industry research for Meat and Livestock Australia (MLA), Australian Pork
Limited (APL), Australian Eggs Limited (AEL) and the AgriFutures Meat Chicken Program
specialising in manure management and nutrient interactions in soils of manure and effluent application
areas. Steve has more than 30 peer reviewed publications covering topics including soil nutrient
dynamics resulting from manure application and legume pasture production in the New England region.
A full CV is available on request and a list of projects and publications can be found at
www.integrityag.net.au/publications.  Integrity Ag and Environment currently provide consulting
services to Rangers Valley regarding environmental monitoring at the site and key staff have provided
environmental advice at this site over the last 10 years.

Disclaimer

Disclaimer: This publication was produced by Integrity Ag & Environment Pty Ltd, ABN 86 627 505 980 (Integrity
Ag & Environment). This disclaimer governs the use of this publication. While professional care has been taken
to ensure the accuracy of all the information provided, you must not rely on the information in the publication as
an alternative to professional advice from an appropriately qualified professional. If you have specific questions
about any data or suggestions contained in the report you should consult an appropriately qualified professional.
Results from specific parameter analyses, such as soil testing, must be understood to vary with seasonal and
natural conditions, sometimes resulting in large variations over short distances. Claims will not be considered
relating to the application of specific soil interpretations to areas beyond the sampling point. Integrity Ag and
Environment does not represent, warrant, undertake or guarantee that the use of guidance in the publication will
lead to any particular outcome or result. We will not be liable to you in respect to any business or personal losses,
including without limitation: loss of or damage to profits, income, revenue, use, production, anticipated savings,
business, contracts, commercial opportunities or goodwill. This report is presented solely for informational
pUrposes.

Without prior written consent of Integrity Ag & Environment, no part, nor the whole of the publication are to be
reproduced.
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1 Background

Rangers Valley Cattle Station Pty Ltd wish to expand their beef cattle feedlot known as Rangers Valley
Feedlot, located about 28 kilometres north of Glen Innes on the central New England Tablelands, New
South Wales. The purpose of this proposal is to increase the productivity of the land by increasing the
nutrients in the soil to support the swift and strong growth of the ground cover. AREA was engaged by
Rangers Valley Cattle Station Pty Ltd to assess the potential environmental impact associated with
application of manure or effluent to proposed utilisation areas.

Integrity Ag & Environment was commissioned by AREA Environmental Consultants &
Communication (AREA) to provide an expert opinion (this report) regarding likely vegetation changes
as a result of a manure application proposal on Rangers Valley Cattle Station.

AREA will use this report to determine the future vegetation integrity score, calculated in the
Biodiversity Assessment Method Calculator. This report focuses on the application of manure on
the Rangers Valley Cattle Station and does not consider effluent application.

Fifteen BAM (2017) vegetation plots were completed as part of AREA's assessment. These plots
defined the vegetation using structure, composition and function data and confirmed the ground cover
in the proposal area consists of native and not native vegetation. Two of these plots were conducted in
a paddock outside the proposal area and to which inorganic fertiliser had previously been
applied. AREA addressed the proposed manure utilisation areas in two groups; Good condition areas
(with greater than 50 percent of the living ground cover being native) and Moderate condition areas
(with less than 50 percent of the living ground cover being native). AREA provided Integrity Ag &
Environment with the plot data and a summary of the data collected.

In this report, Integrity Ag & Environment has drawn from peer-reviewed published papers, assessment
of management practices and manure analysis results from Rangers Valley, data collected by AREA
and personal expert experience to provide this response regarding likely vegetation changes as a result
of manure application at Rangers Valley.

1133 - Rangers Valley Biodiversity Assessment - Proposed Manure Application Areas.docx,
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2 Proposed Management of Manure Utilisation Areas at Rangers Valley

Manure utilisation areas at Rangers Valley are typically managed with a three-year rotation of manure
applications. Manure analysis results from regular environmental monitoring (April 2019) are reported
in Table 1. Environmental soil sampling is conducted at a three yearly interval immediately prior to
manure application at long-term monitoring sites, and application rates are determined according to soil
nutrient levels and pasture or crop requirements. Typically, soils in the existing perennial pasture
manure application areas at Rangers Valley exhibit low to moderate nitrate-N levels at the time of
annual sampling (April), which is the end of the native perennial grass growing season. Soil phosphorus
levels have been observed to increase following manure applications and are typically maintained at a
level that is not limiting to pasture grasses. Manure applications vary depending on paddock
requirements, however initial application rates exceeding 25 t ha* may be expected in the identified
areas. Higher manure application rates may be used to increase soil fertility and pasture production
initially, followed by maintenance level application rates in subsequent years.

Table 1. Analysis of feedlot manure at Rangers Valley and nutrient application levels at
common application rates

Screened Manure Analysis — April 2019 (dry Annual application rate when applied at 25 t (wet
basis) basis') at three yearly intervals
Nitrogen Phosphorus Organic carbon Nitrogen Phosphorus Organic carbon
1.93% 0.69% 24.6% 138kg 49kg 5295kg

1 Recorded manure moisture content was 13.9%.

2.1  The manure application process

Manure application is a non-invasive process where manure is spread from a truck or tractor drawn
spreader onto the surface of the soil. In perennial pastures, manure is not mechanically incorporated
into the soil at Rangers Valley. Incorporation of manure nutrients occurs slowly following rainfall
events. This process leads to a very low level of soil disturbance. Manure nutrients become available to
pastures slowly, because of the time required for the physical process of manure being washed into the
soil by rainfall, and secondly by the chemical processes required to release organically bound nutrients
from the manure, which occurs over time after manure nutrients enter the soil matrix. As a result of
these processes, even large applications of manure are slowly assimilated into the soil mix, reducing
the ‘shock’ effect of nutrient applications.

1133 - Rangers Valley Biodiversity Assessment - Proposed Manure Application Areas.docx,
14/08/2019 Page No. 5
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3 Assessment of the Impact of Manure Application of Biodiversity
QOutcomes in the Proposed Manure Application Areas at Rangers Valley

3.1  Potential factors influencing ecosystem disturbance

In their seminal paper, Hobbs & Huenneke (1992) outline six major factors that cause disturbance in
natural grassland ecosystems: fire, grazing, soil disturbances, nutrient inputs, trampling and
fragmentation. At the Rangers Valley site, fragmentation, grazing, trampling and nutrient inputs have
been a consistent feature of the native grassland areas since the introduction of grazing animals, clearing
of native vegetation and pasture improvement were initiated historically. With respect to the application
of manure, the major disturbance factor to be considered relates to nutrient inputs, which could be
expected to increase following manure application compared to historic use of synthetic fertiliser.
Consistent with current management, manure application was assumed to involve surface spreading
without the need for tillage, therefore soil disturbance was not considered as a disturbance factor.

Based on the site survey assessment which showed that the species abundance of trees, shrubs, ferns
and “other” was negligible in the proposed manure management application areas, the assessment
focused on potential changes in species abundance of native grasses and forbs.

3.2 Disturbance of grassland as a result of proposed manure application

Field surveys at the site identified native and introduced species within the proposed manure application
areas. The prolific native grasses identified in these areas included Poa labillardieri, Poa sieberiana
and Dichanthium sericeum. Additionally, several species of native forbs were identified.

A review of the literature revealed no specific research evaluating the impact of manure application on
native grasses. Consequently, the following assessment was based on the changes that could be expected
from two major factors; i) elevated soil phosphorus and nitrogen levels as a result of manure
applications, and ii) elevated soil organic carbon resulting in improved soil structure and moisture
retention, as a result of manure application.

Nutrient increases, and specifically nitrogen or phosphorus applications, have been implicated as the
cause of a change in species in native grasslands (Hobbs and Huenneke, 1992). However, the impact is
species dependent, and research on native grasses including Austrodanthonia bipartita, Microlaena
stipoides and Themeda triandra showed that varying the rate of phosphorus fertiliser applications from
zero to ‘high’ application rates (equivalent to 105.5 kg P ha*) had no impact on plant survival or tiller
density, noting that species competition was not taken into account (Nie, Zollinger and Jacobs, 2009).

For specific grass species present at the Rangers Valley site, some have been found to respond positively
to fertiliser applications in native pasture swards. Robinson & Archer (1988) found that native species
including Snow grass (P. seiberana) were highly productive in grazing swards when compared to
introduced grasses. Similarly, Simpson (1993) reported that P. labillardieri has been found to increase
in dominance when soil fertility is improved, with similar outcomes from P. sieberiana. These findings
have been supported by Clements et al. (2003) who also indicated that Poa can persist and dominate
native pasture swards when soil fertility increases on the southern NSW tablelands.

Similarly, Bluegrass (D. sericeum) yields have been observed to respond positively to nitrogen fertiliser,
resulting in substantial yield increases (Bishop, 1977; Lodge and Whalley, 1981); though responses to
phosphorus in the same studies were not evident. McGufficke (2003) observed similar levels of D.
sericeum in fertilised and unfertilised, grazed pastures at a location less than 50km west of Rangers

1133 - Rangers Valley Biodiversity Assessment - Proposed Manure Application Areas.docx,
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Valley, while Lodge & Roberts (1979) reported no impact from a range of P and S application rates at
a site on the north-west slopes of NSW. D. sericeum has been shown to dominate in soils that were
previously cultivated (Lewis et al., 2008) suggesting that this grass type adapts to disturbance. The
common use of bluegrass in pastures confirms the adaptability of this grass type.

It is noted that aggressive introduced species can alter species composition in grasslands. Groves et al.
(2003) found that aggressive introduced perennial species (Lolium perenne and Dactylis glomerata)
outcompeted some native grasses including P. labillardieri under increased soil fertility conditions and
grazing, indicating that the presence of competitive introduced grasses in conjunction with elevated soil
fertility can combine to result in reduced competitiveness of native grasses. However, no aggressive
introduced species were observed in the proposed manure application areas, and the assessment of
future grassland composition assumed that aggressive grasses would not be sown.

Manure application can result in elevated soil carbon levels (Sommerfeldt, Chang and Entz, 1988;
Slattery et al., 2002), as a result of organic carbon inputs with manure. Feedlot manure at Rangers
Valley typically has 25-40% organic carbon, resulting in inputs of 5-8 t ha with each application.
Organic carbon levels in soil are associated with improved soil structure, porosity, water infiltration,
cation exchange capacity and moisture retention, resulting in better growing conditions for crops and
pastures. While this effect is difficult to quantify, it is expected to result in higher pasture yield and
ground cover.

3.3  Evaluation of changes in pasture grasses at Rangers Valley in response to manure application

It is not possible to definitively predict the outcome of manure application in a grassland area in absolute
terms, because other non-related factors such as long-term seasonal impacts (i.e. drought) and grazing
management have a significant influence on grasslands composition. However, based on the research
cited, increased nutrient levels in the absence of substantial soil disturbance or introduction of
competitive grass species have led to an increase in the abundance and herbage production of Poa spp.
and D. sericeum in other grazing pastures. This supports the plot comparison analysis in the present
study that showed higher species abundance of Poa spp. in areas that have received manure applications
previously (i.e. plot 8, plot 9). Based on this evidence, manure application is expected to result in
equivalent species richness/composition counts to the ‘good condition areas’ and to result in an
improvement in the ‘moderate condition’ areas in response to nutrient and organic matter inputs.

As these grass species are responsive to N and/or P fertilisers, it is anticipated that dry matter production
will increase, resulting in higher levels of ground cover for grasses, equivalent to the fertilised areas
surveyed at the site. No evidence was found to clearly support a change in the abundance or ground
cover for forbs, and consequently these were considered to be equivalent to the “good condition” areas.

This evaluation has been based on manure applications at rates in the order of 25 t ha* applied in a three
year rotation, with higher initial applications potentially being applied to improve soil fertility. These
conclusions also assume similar grazing routines are maintained. Manure applications are monitored to
maintain soil nutrient levels below threshold levels as part of the original EIS conditions. With this
management program in place, it is expected that the above evaluation will be valid over the long-term.

1133 - Rangers Valley Biodiversity Assessment - Proposed Manure Application Areas.docx,
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Species richness/ composition - Count

Trees Shrubs Grass or Ferns Other

grass like

Good
condition 0 0 3.8 2 0 0
areas

Moderate
condition 0 0 2.4 2.2 0 0
areas

Area
previously 0 0.5 35 8 0 0
fertilised

Manure
application 0 0 3.8 2 0 0
areas?!

1 Based on the available research and site conditions, it is expected that these scores are suitable for both the
good condition areas and moderate condition areas, with the moderate condition areas improving slightly in
response to improved fertility and soil health.

Cover/ structure - Percent

LGES Shrubs Gl o
grass like
Good
condition 0 0 39.1 2.9 0 0
areas
Moderate
condition 0 0 7.5 6.4 0 0
areas
Area
previously 0 0.1 85.3 4.7 0 0
fertilised
Manure
application 0 0 85 2.9 0 0
areas?

1 Based on the available research and site conditions, it is expected that these scores are suitable for both the
good condition areas and moderate condition areas, with the moderate condition areas improving slightly in
response to improved fertility and soil health.
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Habitat features/ function

Regeneration Al

Litter Stem size threat
Number of cover CIEEEE class SUEE S weed
large trees | (percent BTy (number DBH cover
9 P debris (m) (O=absent/
cover) of) _ percent
1=present)
cover
Good
condition 0 51.8 0.3 0 0 11
areas
Moderate
condition 0 35.4 0.2 0 0 10.5
areas
Area
previously 0 41.5 0.2 0 1 6
fertilised
Manure
application 0 40 0.2 0 0 12.5
areas?

1 Based on the available research and site conditions, it is expected that these scores are suitable for both the
good condition areas and moderate condition areas, with the moderate condition areas improving slightly in
response to improved fertility and soil health.
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BAM Vegetation Zones Report

I Proposal Details
Assessment Id

00014946/BAAS18146/19/00014947

Assessor Name

Phillip Cameron

Assessor Number

BAAS17082

* Disclaimer: BAM data last updated may indicate either
complete or partial update of the BAM calculator database.
BAM calculator database may not be completely aligned
with Bionet.

IVegetation Zones

# Name PCT

1 510_Gd_HighNativ 510-Blakely's Red Gum - Yellow Box

eGround grassy woodland of the New England
Tableland Bioregion
2 510_Poor- 510-Blakely's Red Gum - Yellow Box

LowNativeGround grassy woodland of the New England
Tableland Bioregion

Assessment name

Rangers Valley manure and effluent utilisation

Report Created
20/09/2019

Assessment Type

Part 4 Developments (General)

Assessment Revision

1

Condition Area Minimum
number
of plots

Gd_HighNativeGrou 86.99
nd

Poor- 95.75
LowNativeGround

BAM data last updated *
30/08/2019

BAM Data version *
13

BAM Case Status

Finalised

Date Finalised

20/09/2019

Management zones

5 Manure (86.99 ha)

5 Manure (71.31 ha)
Effluent (24.44 ha)

Assessment Id Proposal Name

00014946/BAAS18146/19/00014947 Rangers Valley manure and effluent utilisation

Page 1 of 2
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'ﬂgw BAM Vegetation Zones Report

3 510_Poor_NoNativ 510-Blakely's Red Gum - Yellow Box Poor_NoNativeGrou 0.59 1 Effluent (0.59 ha)
eGround grassy woodland of the New England nd
Tableland Bioregion

Assessment Id Proposal Name Page 2 of 2

00014946/BAAS18146/19/00014947 Rangers Valley manure and effluent utilisation
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BAM Predicted Species Report

IProposaI Details

Assessment Id

00014946/BAAS18146/19/00014947

Assessor Name

Phillip Cameron

Assessor Number
BAAS17082

BAM data last updated *
30/08/2019

Proposal Name

Rangers Valley manure and
effluent utilisation

BAM Data version *
13

Report Created
20/09/2019

Assessment Type BAM Case Status

Part 4 Developments (General) Finalised

Assessment Revision Date Finalised

1 20/09/2019

* Disclaimer: BAM data last updated may indicate either
complete or partial update of the BAM calculator database.
BAM calculator database may not be completely aligned with
Bionet.

Threatened species reliably predicted to utilise the site. No surveys are required for these
species. Ecosystem credits apply to these species.

Common Name

Barking Owl

Black-chinned
Honeyeater (eastern
subspecies)

Brown Treecreeper
(eastern subspecies)

Diamond Firetail

Eastern Bentwing-
bat

Eastern False
Pipistrelle

Flame Robin

Glossy Black-
Cockatoo

Scientific Name

Ninox connivens

Melithreptus gularis
gularis

Climacteris
picumnus victoriae

Stagonopleura
guttata
Miniopterus
schreibersii
oceanensis

Falsistrellus
tasmaniensis

Petroica phoenicea

Calyptorhynchus
lathami

Vegetation Types(s)

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion
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BAM Predicted Species Report

Grey-headed Flying-
fox

Hooded Robin
(south-eastern form)
Koala

Little Eagle

Little Lorikeet
Regent Honeyeater
Scarlet Robin
Speckled Warbler
Spotted-tailed Quoll
Square-tailed Kite
Swift Parrot
Turquoise Parrot
Varied Sittella
White-bellied Sea-

Eagle

Yellow-bellied
Sheathtail-bat

Pteropus
poliocephalus

Melanodryas
cucullata cucullata

Phascolarctos
cinereus

Hieraaetus
morphnoides

Glossopsitta pusilla

Anthochaera phrygia

Petroica boodang

Chthonicola
sagittata

Dasyurus maculatus

Lophoictinia isura

Lathamus discolor

Neophema pulchella

Daphoenositta
chrysoptera

Haliaeetus
leucogaster

Saccolaimus
flaviventris

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion

510-Blakely's Red Gum - Yellow Box grassy woodland of the
New England Tableland Bioregion
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IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00014946/BAAS18146/19/0001494  Rangers Valley manure and 30/08/2019
7 effluent utilisation
Assessor Name Report Created BAM Data version *
Phillip Cameron 20/09/2019 13
Assessor Number Assessment Type BAM Case Status
BAAS17082 Part 4 Developments (General) Finalised

Assessment Revision Date Finalised

1 20/09/2019

* Disclaimer: BAM data last updated may indicate either complete
or partial update of the BAM calculator database. BAM calculator
database may not be completely aligned with Bionet.

IList of Species Requiring Survey

Name Presence Survey Months

Calyptorhynchus lathami Yes (assumed present)

Glossy Black-Cockatoo
1

Hoplocephalus bitorquatus Yes (assumed present)

Pale-headed Snake

o oec

Hieraaetus morphnoides Yes (assumed present)
Little Eagle

s ] sep] o
Haliaeetus leucogaster Yes (assumed present)

White-bellied Sea-Eagle

I T ER I B

Vespadelus troughtoni Yes (surveyed)
Jan
Eastern Cave Bat
o[ 0o
List of Species Not On Site
Assessment Id Proposal Name Page 1 of 2

00014946/BAAS18146/19/00014947 Rangers Valley manure and



s

ﬂiﬁl BAM Candidate Species Report

Name

Eucalyptus magnificata Northern Blue Box
Eucalyptus nicholii Narrow-leaved Black Peppermint
Dichanthium setosum Bluegrass

Diuris pedunculata Small Snake Orchid

Lathamus discolor Swift Parrot

Lophoictinia isura Square-tailed Kite

Thesium australe Austral Toadflax

Miniopterus schreibersii oceanensis Eastern Bentwing-bat
Ninox connivens Barking Owl

Phascolarctos cinereus Koala

Pteropus poliocephalus Grey-headed Flying-fox
Anthochaera phrygia Regent Honeyeater

Adelotus brevis - endangered population Tusked Frog population in the Nandewar and New England
Tableland Bioregions

Assessment Id Proposal Name Page 2 of 2
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IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00014946/BAAS18146/19/00014947 Rangers Valley manure and effluent utilisation 30/08/2019
Assessor Name Assessor Number BAM Data version *
Phillip Cameron BAAS17082 13
Proponent Names Report Created BAM Case Status
Rangers Valley 20/09/2019 Finalised
Assessment Revision Assessment Type Date Finalised
1 Part 4 Developments (General) 20/09/2019
* Disclaimer: BAM data last updated may indicate either complete or partial update of the BAM
IPotentiaI Serious and Irreversible Impacts calculator database. BAM calculator database may not be completely aligned with Bionet.
Name of threatened ecological community Listing status Name of Plant Community Type/ID
White Box Yellow Box Blakely’'s Red Gum Endangered Ecological 510-Blakely's Red Gum - Yellow Box grassy woodland of the New England
Woodland Community Tableland Bioregion
Species

Vespadelus troughtoni / Eastern Cave Bat

Vespadelus troughtoni / Eastern Cave Bat

IAdditionaI Information for Approval

Assessment Id Proposal Name Page 1 of 7
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PCTs With Customized Benchmarks
No Changes

Predicted Threatened Species Not On Site
No Changes

IEcosystem Credit Summary (Number and class of biodiversity credits to be retired)

Name of Plant Community Type/ID Name of threatened ecological community  Area of impact Number of credits to be retired
510-Blakely's Red Gum - Yellow Box grassy woodland of the ~ White Box Yellow Box Blakely’s Red Gum 183.3 1.00
New England Tableland Bioregion Woodland
510-Blakely's Red Gum - Like-for-like credit retirement options

Yellow Box grassy woodland 5 of offset trading group
of the New England Tableland

Bioregion

Trading group HBT IBRA region

Assessment Id Proposal Name Page 2 of 7
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This includes PCT's:

2,74, 75, 83, 250, 266, 267, 268, 270,
274, 275, 276, 277, 278, 279, 280, 281,
282, 283, 284, 286, 298, 302, 312, 341,
342, 347, 350, 352, 356, 367, 381, 382,

NSW BAM Biodiversity Credit Report (Like for like)
White Box Yellow Box Blakely’s Red Gum - Yes Deepwater Downs, Beardy River Hills,
Woodland Binghi Plateau, Glenn Innes-Guyra

Basalts, Northeast Forest Lands, Severn

River Volcanics and Tenterfield Plateau.
or

Any IBRA subregion that is within 100

kilometers of the outer edge of the

395, 403, 421, 433, 434, 435, 436, 437, impacted site.
451, 483, 484, 488, 492, 496, 506, 508

509, 510, 511, 528, 538, 544, 563, 567

571, 589, 590, 597, 599, 618, 619, 622

633, 654, 702, 703, 704, 705, 710, 711,

796, 797, 799, 840, 847, 851, 921, 1099

1103, 1303, 1304, 1307, 1324, 1329

1330, 1331, 1332, 1333, 1334, 1383,

1401, 1512, 1601, 1606, 1608, 1611,

1691, 1693, 1695, 1698

ISpecies Credit Summary

Species Area Credits

Calyptorhynchus lathami / Glossy Black-Cockatoo 0.9 3.00
Haliaeetus leucogaster / White-bellied Sea-Eagle 457 3.00
Assessment Id Proposal Name Page 3 of 7
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g@l BAM Biodiversity Credit Report (Like for like)

Hieraaetus morphnoides / Little Eagle 66.9 2.00
Hoplocephalus bitorquatus / Pale-headed Snake 66.9 3.00
Vespadelus troughtoni / Eastern Cave Bat 66.9 4.00
Calyptorhynchus 510_Poor_NoNative Like-for-like credit retirement options

Iathami/ Ground Spp IBRA region

Glossy Black-Cockatoo
Calyptorhynchus lathami/Glossy Black-Cockatoo Any in NSW

510_Poor- Like-for-like credit retirement options

LowNativeGround Spp IBRA region

Calyptorhynchus lathami/Glossy Black-Cockatoo Any in NSW

Haliaeetus leucogaster/ 510_Gd_HighNative Like-for-like credit retirement options
White-bellied Sea-Eagle Ground

Spp IBRA region
Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW
Assessment Id Proposal Name Page 4 of 7
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giw BAM Biodiversity Credit Report (Like for like)

Haliaeetus leucogaster/ 510_Gd_HighNative
White-bellied Sea-Eagle Ground

510_Poor_NoNative Like-for-like credit retirement options
Ground

Spp IBRA region
Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW
510_Poor- Like-for-like credit retirement options
LowNativeGround Spp IBRA region
Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW
Hieraaetus 510_Gd_HighNative Like-for-like credit retirement options
morphnoides/ Ground S IBRA regi
Little Eagle PP e
Hieraaetus morphnoides/Little Eagle Any in NSW
Assessment Id Proposal Name Page 5 of 7
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BAM Biodiversity Credit Report (Like for like)

Hieraaetus

morphnoides/
Little Eagle

Hoplocephalus

bitorquatus/
Pale-headed Snake

Vespadelus troughtoni/

Eastern Cave Bat

510_Poor_NoNative
Ground

510_Gd_HighNative
Ground

510_Poor_NoNative
Ground

510_Gd_HighNative
Ground

Like-for-like credit retirement options
Spp

Hieraaetus morphnoides/Little Eagle

Like-for-like credit retirement options
Spp
Hoplocephalus bitorquatus/Pale-headed Snake

Like-for-like credit retirement options
Spp
Hoplocephalus bitorquatus/Pale-headed Snake

Like-for-like credit retirement options

Spp

IBRA region
Any in NSW

IBRA region
Any in NSW

IBRA region
Any in NSW

IBRA region

Assessment Id
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NSW BAM Biodiversity Credit Report (Like for like)

Vespadelus troughtoni/Eastern Cave Bat Any in NSW

510_Poor_NoNative Like-for-like credit retirement options
Ground

Spp IBRA region
Vespadelus troughtoni/Eastern Cave Bat Any in NSW
Assessment Id Proposal Name

Page 7 of 7
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'ﬂr@ BAM Biodiversity Credit Report (Variations)

IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00014946/BAAS18146/19/00014947 Rangers Valley manure and effluent utilisation 30/08/2019
Assessor Name Assessor Number BAM Data version *
Phillip Cameron BAAS17082 13
Proponent Name(s) Report Created BAM Case Status
Rangers Valley 20/09/2019 Finalised
Assessment Revision Assessment Type Date Finalised
1 Part 4 Developments (General) 20/09/2019
* Disclaimer: BAM data last updated may indicate either complete or partial update of the BAM
IPotentiaI Serious and Irreversible Impacts calculator database. BAM calculator database may not be completely aligned with Bionet.
Name of threatened ecological community Listing status Name of Plant Community Type/ID
White Box Yellow Box Blakely’'s Red Gum Endangered Ecological 510-Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland
Woodland Community Bioregion
Species

Vespadelus troughtoni / Eastern Cave Bat

Vespadelus troughtoni / Eastern Cave Bat
IAdditionaI Information for Approval

PCTs With Customized Benchmarks

Assessment Id Proposal Name Page 1 of 12
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g@ BAM Biodiversity Credit Report (Variations)

No Changes

Predicted Threatened Species Not On Site
No Changes

IEcosystem Credit Summary (Number and class of biodiversity credits to be retired)

Name of Plant Community Type/ID Name of threatened ecological community  Area of impact Number of credits to be retired
510-Blakely's Red Gum - Yellow Box grassy woodland of the ~ White Box Yellow Box Blakely’s Red Gum 183.3 1.00
New England Tableland Bioregion Woodland

510-Blakely's Red Gum - Like-for-like credit retirement options

Yellow Box grassy woodland 5 of offset trading group Trading group HBT IBRA region

of the New England Tableland

Bioregion

Assessment Id Proposal Name Page 2 of 12
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BAM Biodiversity Credit Report (Variations)

White Box Yellow Box Blakely’s Red Gum -
Woodland

This includes PCT's:

2, 74,75, 83, 250, 266, 267, 268, 270, 274,
275, 276, 277, 278, 279, 280, 281, 282,
283, 284, 286, 298, 302, 312, 341, 342,
347, 350, 352, 356, 367, 381, 382, 395,
403, 421, 433, 434, 435, 436, 437, 451,
483, 484, 488, 492, 496, 506, 508, 509,
510, 511, 528, 538, 544, 563, 567, 571,
589, 590, 597, 599, 618, 619, 622, 633,
654, 702, 703, 704, 705, 710, 711, 796,
797, 799, 840, 847, 851, 921, 1099, 1103,
1303, 1304, 1307, 1324, 1329, 1330,
1331, 1332, 1333, 1334, 1383, 1401,
1512, 1601, 1606, 1608, 1611, 1691,
1693, 1695, 1698

Variation options

Formation Trading group

Grassy Woodlands Tier 3 or higher

Yes

HBT

Yes (including
artificial)

Deepwater Downs,Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

IBRA region

IBRA Region: New England Tablelands,
or

Any IBRA subregion that is within 100

kilometers of the outer edge of the

impacted site.

Assessment Id
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gifﬂ BAM Biodiversity Credit Report (Variations)

ISpecies Credit Summary

Species Area Credits
Calyptorhynchus lathami / Glossy Black-Cockatoo 0.9 3.00
Haliaeetus leucogaster / White-bellied Sea-Eagle 457 3.00
Hieraaetus morphnoides / Little Eagle 66.9 2.00
Hoplocephalus bitorquatus / Pale-headed Snake 66.9 3.00
Vespadelus troughtoni / Eastern Cave Bat 66.9 4.00
Calyptorhynchus 510_Poor_NoNative Like-for-like options
Iathami/ Ground S IBRA H
Glossy Black-Cockatoo P e
Calyptorhynchus lathami/Glossy Black-Cockatoo Any in NSW
Variation options
Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
shown below
Assessment Id Proposal Name Page 4 of 12
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NSW BAM Biodiversity Credit Report (Variations)

Fauna Vulnerable Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
510_Poor- Like-for-like options
LowNativeGround Spp IBRA region
Calyptorhynchus lathami/Glossy Black-Cockatoo Any in NSW
Variation options
Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
shown below
Fauna Vulnerable Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
Assessment Id Proposal Name Page 5 of 12
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g@l BAM Biodiversity Credit Report (Variations)

Haliaeetus leucogaster/ 510_Gd_HighNative Like-for-like options

White-bellied Sea-Eagle Ground Spp IBRA region

Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW

Variation options

Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
shown below

Fauna Vulnerable Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.

or

Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

510_Poor_NoNative Like-for-like options
Ground

Spp IBRA region
Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW
Variation options
Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
Assessment Id Proposal Name Page 6 of 12
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BAM Biodiversity Credit Report (Variations)

510_Poor-
LowNativeGround

shown below

Fauna Vulnerable

Like-for-like options
Spp IBRA region
Haliaeetus leucogaster/White-bellied Sea-Eagle Any in NSW

Variation options

Kingdom Any species with same or
higher category of listing
under Part 4 of the BC Act
shown below

Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

IBRA region

Assessment Id
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GOVERMMENT
Fauna Vulnerable Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
Hieraaetus 510_Gd_HighNative Like-for-like options
morphnoides/ Ground Spp IBRA region
Little Eagle
Hieraaetus morphnoides/Little Eagle Any in NSW

Variation options

Kingdom

Fauna

Any species with same or

higher category of listing

under Part 4 of the BC Act
shown below

Vulnerable

IBRA region

Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

Assessment Id
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g@l BAM Biodiversity Credit Report (Variations)

Hieraaetus 510_Poor_NoNative Like-for-like options

morphnoides/ Ground

Litle Eagle Spp IBRA region
Hieraaetus morphnoides/Little Eagle Any in NSW

Variation options

Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
shown below

Fauna Vulnerable Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.

or

Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

Hoplocephalus 510_Gd_HighNative Like-for-like options
bitorquatus/ Ground Spp IBRA region
Pale-headed Snake

Hoplocephalus bitorquatus/Pale-headed Snake Any in NSW

Variation options

Kingdom Any species with same or IBRA region
higher category of listing

Assessment Id Proposal Name Page 9 of 12
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BAM Biodiversity Credit Report (Variations)

under Part 4 of the BC Act
shown below

Fauna Vulnerable

510_Poor_NoNative Like-for-like options

Ground

Spp IBRA region
Hoplocephalus bitorquatus/Pale-headed Snake Any in NSW

Variation options

Kingdom Any species with same or
higher category of listing
under Part 4 of the BC Act
shown below

Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

IBRA region

Assessment Id
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NSW BAM Biodiversity Credit Report (Variations)

Fauna Vulnerable

Vespadelus troughtoni/ 510_Gd_HighNative Like-for-like options
Eastern Cave Bat Ground

Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

Spp IBRA region
Vespadelus troughtoni/Eastern Cave Bat Any in NSW
Variation options
Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
shown below
Fauna Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
Assessment Id Proposal Name Page 11 of 12
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Vespadelus troughtoni/ 510_Poor_NoNative Like-for-like options

Eastern Cave Bat Ground
Spp IBRA region
Vespadelus troughtoni/Eastern Cave Bat Any in NSW
Variation options
Kingdom Any species with same or IBRA region
higher category of listing
under Part 4 of the BC Act
shown below
Fauna Deepwater Downs, Beardy River Hills,
Binghi Plateau, Glenn Innes-Guyra
Basalts, Northeast Forest Lands, Severn
River Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
Assessment Id Proposal Name Page 12 of 12
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BAM Credit Summary Report

IProposaI Details

Assessment Id

00014946/BAAS18146/19/00014947

Assessor Name

Phillip Cameron

Assessor Number
BAAS17082

Assessment Revision

1

I Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

Proposal Name

Rangers Valley manure and
effluent utilisation

Report Created
20/09/2019

BAM Case Status

Finalised

Assessment Type

Part 4 Developments (General)

BAM data last updated *
30/08/2019

BAM Data version *

13

Date Finalised
20/09/2019

* Disclaimer: BAM data last updated may indicate either complete or partial update of
the BAM calculator database. BAM calculator database may not be completely aligned

with Bionet.

Zone Vegetation zone Vegetation Constant  Species sensitivity to gain class (for Biodiversity risk Potential SAIl Ecosystem
name integrity loss / BRW) credits
gain
Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion
1 510_Gd_HighNati 0.25 High Sensitivity to Potential Gain 2.00 TRUE
veGround
Assessment Id Proposal Name Page 1 of 3
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2 510_Poor- 3.9 95.8 0.25 High Sensitivity to Potential Gain 2.00 TRUE 0
LowNativeGroun
d
3 510_Poor_NoNati 6.1 0.6 0.25 High Sensitivity to Potential Gain 2.00 TRUE 0
veGround
Subtotal 1
Total 1

ISpecies credits for threatened species

Vegetation zone name Habitat condition (HC) Area (ha) / individual (HL)

Calyptorhynchus lathami / Glossy Black-Cockatoo ( Fauna )

Biodiversity risk weighting Potential SAll

Species credits

510_Poor_NoNativeGro 6.1 0.59 0.25 2 N/A 2
und
510_Poor- 39 0.28 0.25 2 N/A 1
LowNativeGround

Subtotal 3
Haliaeetus leucogaster / White-bellied Sea-Eagle ( Fauna )
510_Gd_HighNativeGro 0.0 44.89 0.25 2 N/A 1
und
510_Poor_NoNativeGro 6.1 0.59 0.25 2 N/A 2
und
Assessment Id Proposal Name Page 2 of 3
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GOVERMMENT
510_Poor- 39 0.23 0.25 2 N/A 0
LowNativeGround

Subtotal 3
Hieraaetus morphnoides / Little Eagle ( Fauna )
510_Gd_HighNativeGro 0.0 66.3 0.25 1.5 N/A 1
und
510_Poor_NoNativeGro 6.1 0.59 0.25 1.5 N/A 1
und

Subtotal 2
Hoplocephalus bitorquatus / Pale-headed Snake ( Fauna )
510_Gd_HighNativeGro 0.0 66.3 0.25 2 False 1
und
510_Poor_NoNativeGro 6.1 0.59 0.25 2 False 2
und

Subtotal 3
Vespadelus troughtoni / Eastern Cave Bat ( Fauna )
510_Gd_HighNativeGro 0.0 66.3 0.25 3 True 1
und
510_Poor_NoNativeGro 6.1 0.59 0.25 3 True 3
und

Subtotal 4
Assessment Id Proposal Name Page 3 of 3
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GOVERMNMENT
Assessment Id Payment data version Assessment Revision Report created
00014946/BAAS18146/19/000149 61 1 20/09/2019
47
Assessor Name Assessor Number Proposal Name BAM Case Status
Phillip Cameron BAAS17082 Rangers Valley manure and Finalised
effluent utilisation
Assessment Type Date Finalised
IPCT list Part 4 Developments (General) 20/09/2019
Include PCT common name Credits
Yes 510 - Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion 1
ISpecies list
Include Species Credits
Yes Calyptorhynchus lathami (Glossy Black-Cockatoo) 3
Yes Hoplocephalus bitorquatus (Pale-headed Snake) 3
Yes Vespadelus troughtoni (Eastern Cave Bat) 4
Yes Hieraaetus morphnoides (Little Eagle) 2
Yes Haliaeetus leucogaster (White-bellied Sea-Eagle) 3
I Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat
Assessment Id Proposal Name Page 1 of 3
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Biodiversity payment summary report

Administ Methodology Price per Final credits

coefficient coefficient

price

adjustment

Deepwater 510 - Blakely's Red Gum - Yellow $627.25 0.71782200 2.51860000 19.99%

1.0000 $1,537.13

Subtotal (excl. GST)

Total ecosystem credits (incl. GST)

GOVERMNMENT
IBRA sub region PCT common name Baseline
Downs Box grassy woodland of the New
England Tableland Bioregion
Warning: This PCT has NO trades
recorded in Deepwater Downs
ISpecies credits for threatened species
Species profile Species Threat status

ID

Price per credit  Risk premium  Administrative cost No. of species Final credits price

10140 Calyptorhynchus lathami (Glossy Vulnerable

Black-Cockatoo)

10412 Hoplocephalus bitorquatus (Pale- Vulnerable
headed Snake)
10829 Vespadelus troughtoni (Eastern Vulnerable
Cave Bat)
Assessment Id Proposal Name
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GOVERMMENT
20131 Hieraaetus morphnoides (Little Vulnerable $506.66 19.9900% $20.00 2 $1,255.88
Eagle)

20322 Haliaeetus leucogaster (White- Vulnerable $173.02 19.9900% $20.00 3 $682.82
bellied Sea-Eagle)

Subtotal (excl. GST) $9,006.19

GST $900.62

Total species credits (incl. GST) $9,906.81

Grand total $11,597.65

Page 3 of 3
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Paddock Tree Report

IProposaIDetaHs
Assessment Id

00014946/BAAS17082/19/00015000

Assessor Name

Phillip Cameron

Assessor Number
BAAS17082

Assessment Revision

0

IPaddock1Tees

PCT PCT name
code

510 Blakely's Red Gum - Yellow Box

grassy woodland of the New
England Tableland Bioregion

Assessment name
Rangers Valley

Report Created
14/08/2019

BAM Case Status
Open

Assessment Type
Paddock Trees

BAM data last updated *
04/07/2019

BAM Data version *
12

Date Finalised

To be finalised

* Disclaimer: BAM data last updated may indicate either complete or partial update of the BAM
calculator database. BAM calculator database may not be completely aligned with Bionet.

No. of trees Species DBHOB Contain hollows Class
Category
1 Eucalyptus caliginosa >=20cmand  True 2
<50cm

Assessment required

Visual assessment for hollows,
presence of important habitat
features and habitat suitability for
threatened species

Assessment Id

00014946/BAAS17082/19/00015000

Proposal Name

Rangers Valley

Page 1 of 2
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510 Blakely's Red Gum - Yellow Box
grassy woodland of the New
England Tableland Bioregion

510 Blakely's Red Gum - Yellow Box
grassy woodland of the New
England Tableland Bioregion

510 Blakely's Red Gum - Yellow Box
grassy woodland of the New
England Tableland Bioregion

510 Blakely's Red Gum - Yellow Box
grassy woodland of the New
England Tableland Bioregion

2 Eucalyptus
melliodora

2 Eucalyptus
melliodora

1 Eucalyptus
bridgesiana

1 Eucalyptus
melliodora

>= 20cm and
<50cm

> 50cm

> 50cm

>=20cm and
<50cm

True

True

True

False

Visual assessment for hollows,
presence of important habitat
features and habitat suitability for
threatened species

Visual assessment for hollows,
presence of important habitat
features and habitat suitability for
threatened species

Visual assessment for hollows,
presence of important habitat
features and habitat suitability for
threatened species

Visual assessment for hollows,
presence of important habitat
features and habitat suitability for
threatened species

Assessment Id

00014946/BAAS17082/19/00015000

Proposal Name

Rangers Valley

Page 2 of 2
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BAM Predicted Species Report

IProposaI Details
Assessment Id

00014946/BAAS17082/19/00015000

Assessor Name

Phillip Cameron

Assessor Number
BAAS17082

Assessment Revision
0

BAM data last updated *
04/07/2019

Proposal Name

Rangers Valley

Report Created BAM Data version *
14/08/2019 12

BAM Case Status
Open

Date Finalised

To be finalised

Assessment Type
Paddock Trees

* Disclaimer: BAM data last updated may indicate either complete or partial update of the BAM
calculator database. BAM calculator database may not be completely aligned with Bionet.

Threatened species reliably predicted to utilise the site. No surveys are required for these
species. Ecosystem credits apply to these species.

Common Name
Barking Owl

Black-chinned Honeyeater (eastern
subspecies)

Brown Treecreeper (eastern subspecies)
Eastern False Pipistrelle

Flame Robin

Glossy Black-Cockatoo

Hooded Robin (south-eastern form)
Koala

Little Eagle

Little Lorikeet

Scarlet Robin

Speckled Warbler

Swift Parrot

Varied Sittella

White-bellied Sea-Eagle
Yellow-bellied Sheathtail-bat

Scientific Name
Ninox connivens

Melithreptus gularis gularis

Climacteris picumnus victoriae
Falsistrellus tasmaniensis
Petroica phoenicea
Calyptorhynchus lathami
Melanodryas cucullata cucullata
Phascolarctos cinereus
Hieraaetus morphnoides
Glossopsitta pusilla

Petroica boodang
Chthonicola sagittata
Lathamus discolor
Daphoenositta chrysoptera
Haliaeetus leucogaster

Saccolaimus flaviventris

Assessment Id

00014946/BAAS17082/19/00015000

Proposal Name Page 1 of 1

Rangers Valley
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IProposaI Details

Assessment Id Proposal Name BAM data last updated *

00014946/BAAS17082/19/00015000 Rangers Valley 04/07/2019

Assessor Name Assessor Number BAM Data version *

Phillip Cameron BAAS17082 12

Proponent Names Report Created Date Finalised
14/08/2019 To be finalised

Assessment Revision Assessment Type BAM Case Status

0 Paddock Trees Open

* Disclaimer: BAM data last updated may indicate either complete or partial update of the BAM calculator

IPotentiaI Serious and Irreversible Impacts database. BAM calculator database may not be completely aligned with Bionet.

Nil

IAdditionaI Information for Approval

PCTs With Customized Benchmarks
No Changes

Assessment Id Proposal Name Page 1 of 2
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I Ecosystem Credit Summary

PCT TEC Credits
510-Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion White Box Yellow Box Blakely’s Red Gum 7.00
Woodland

Credit classes for Like-for-like options

510 TEC Trading group HBT IBRA region
White Box Yellow Box Blakely’s Red Gum - Yes Deepwater Downs, Beardy River Hills,
Woodland Binghi Plateau, Glenn Innes-Guyra Basalts,

Northeast Forest Lands, Severn River
Volcanics and Tenterfield Plateau.

or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

Assessment Id Proposal Name Page 2 of 2
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BAM Biodiversity Credit Report (Variations)

IProposaI Details

Assessment Id

00014946/BAAS17082/19/00015000

Assessor Name

Phillip Cameron

Proponent Name(s)

Assessment Revision BAM Case Status
0 Open

Potential Serious and Irreversible Impacts
Nil

Additional Information for Approval

PCTs With Customized Benchmarks
No Changes

Proposal Name BAM data last updated *
Rangers Valley 04/07/2019

Assessor Number BAM Data version *
BAAS17082 12

Report Created Assessment Type Date Finalised
14/08/2019 Paddock Trees To be finalised

* Disclaimer: BAM data last updated may indicate either complete or partial update of the BAM
calculator database. BAM calculator database may not be completely aligned with Bionet.

Assessment Id Proposal Name

00014946/BAAS17082/19/00015000 Rangers Valley

Page 1 of 2
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BAM Biodiversity Credit Report (Variations)

Ecosystem Credit Summary

PCT TEC Credits
510-Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion White Box Yellow Box Blakely’s Red Gum 7.00
Woodland
Credit classes for Like-for-like options
510 TEC Trading group HBT IBRA region
White Box Yellow Box Blakely’s Red Gum - Yes Deepwater Downs, Beardy River Hills,
Woodland Binghi Plateau, Glenn Innes-Guyra Basalts,
Northeast Forest Lands, Severn River
Volcanics and Tenterfield Plateau.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.
Variation options
Formation Trading group HBT IBRA region
Grassy Woodlands Tier 3 Yes (including
artificial)
Assessment Id Proposal Name Page 2 of 2
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GOVERMNMENT

IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00014946/BAAS17082/19/00015000 Rangers Valley 04/07/2019

Assessor Name Report Created BAM Data version *
Phillip Cameron 14/08/2019 12

Assessor Number BAM Case Status Date Finalised
BAAS17082 Open To be finalised
Assessment Revision Assessment Type

0 Paddock Trees

* Disclaimer: BAM data last updated may indicate either complete or partial update of the
BAM calculator database. BAM calculator database may not be completely aligned with
Bionet.

I Paddock Trees Credit Requirement

Class Contains hollows Number of trees Ecosystem credits

510-Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion

2 True 1.0 1

2 True 2.0 2

3 True 2.0 2

3 True 1.0 1

2 False 1.0 1

7

7

Assessment Id Proposal Name Page 1 of 1
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GOVERMMENT
Assessment Id Payment data version Assessment Revision Report created
00014946/BAAS17082/19/000150 61 0 14/08/2019
00
Assessor Name Assessor Number Proposal Name BAM Case Status
Phillip Cameron BAAS17082 Rangers Valley Open
Assessment Type Date Finalised
IPCT list Paddock Trees To be finalised
Include PCT common name Credits
Yes 510 - Blakely's Red Gum - Yellow Box grassy woodland of the New England Tableland Bioregion 7

I Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

IBRA sub region PCT common name Baseline  Dynamic Market Risk  Administ Methodology Price per ~ No.of  Final credits
price  coefficient coefficient premiu rative  adjustment credit  ecosystem price
m cost factor credits
Deepwater 510 - Blakely's Red Gum - Yellow $627.25 0.71782200 2.51860000 19.99%  $20.00 1.0000 $1,537.13 7 $10,759.93
Downs Box grassy woodland of the New

England Tableland Bioregion
Warning: This PCT has NO trades
recorded in Deepwater Downs

Subtotal (excl. GST) $10,759.93
GST $1,075.99
Assessment Id Proposal Name Page 1 of 2
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Total credits (incl. GST) $11,835.92
Assessment Id Proposal Name Page 2 of 2
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Rangers Valley Cattle Station Pty Ltd

BC Act
Scientific name Common name NSW status Comglc;?l;/\'/sealth
Litoria booroolongensis Booroolong Frog Endangered Endangered
Ninox connivens Barking Owl Vulnerable
Melithreptus gularis Black-chinned
Slarisg Honeyeater (eastern Vulnerable
9 subspecies)
Poephila cincta cincta Black-throated F'n.Ch Presumed Extinct Endangered
(southern subspecies)
Cllmactgrls picumnus Brown Treecreeper Vulnerable
victoriae (eastern subspecies)
Burhinus grallarius Bush Stone-curlew Endangered
Stagonopleura guttata Diamond Firetail Vulnerable
Artamus cyanopterus Dusky Woodswallow Vulnerable
cyanopterus
Petroica phoenicea Flame Robin Vulnerable
Stictonetta naevosa Freckled Duck Vulnerable
Calyptorhynchus
lathami Glossy Black-Cockatoo Vulnerable
Poma_tostomus _ Grey-crowned Bapbler Vulnerable
temporalis temporalis (eastern subspecies)
Melanodryas cucullata Hooded Robin (south- Vulnerable
cucullata eastern form)
Hieraaetus .
morphnoides Little Eagle Vulnerable
Glossopsitta pusilla Little Lorikeet Vulnerable
Tyto novaehollandiae Masked Owl Vulnerable
Grantiella picta Painted Honeyeater Vulnerable Vulnerable
Ninox strenua Powerful Owl Vulnerable
Anthochaera phrygia Regent Honeyeater Critically Endangered | Critically Endangered
Petroica boodang Scarlet Robin Vulnerable
Chthonicola sagittata Speckled Warbler Vulnerable
Circus assimilis Spotted Harrier Vulnerable
Lophoictinia isura Square-tailed Kite Vulnerable

Geophaps scripta
scripta

Squatter Pigeon
(southern subspecies)

Critically Endangered

Vulnerable

Lathamus discolor Swift Parrot Endangered Critically Endangered
Neophema pulchella Turquoise Parrot Vulnerable
Daphoenositta Varied Sittella Vulnerable
chrysoptera
Haliaeetus leucogaster Whlte-gglgl’llzd Sea- Vulnerable
Carex Sedgeland of the | Carex Sedgeland of the
New England New England Endanaered
Tableland, Nandewar, Tableland, Nandewar, Ecological
Brigalow Belt South and | Brigalow Belt South and Community
NSW North Coast NSW North Coast
Bioregions Bioregions
McKies McKies
Stringybark/Blackbutt Stringybark/Blackbutt
Open Forest in the Open Forest in the EEnCdoalr;giecrzld
Nandewar and New Nandewar and New Comm?mity
England Tableland England Tableland
Bioregions Bioregions
Ribbon Ribbon
Guméa€’Mountain Guméa€’Mountain
Gumé&€”Snow Gum Guma€”’Snow Gum Endangered
Grassy Grassy Ecological
Forest/Woodland of the | Forest/Woodland of the Community
New England Tableland | New England Tableland
Bioregion Bioregion
Upland Wetlands of the | Upland Wetlands of the Endangered
Drainage Divide of the Drainage Divide of the Ecological Endangered
New England Tableland | New England Tableland Community

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
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Commonwealth

Scientific name Common name NSW status
status
Bioregion Bioregion
White Box Yellow Box White Box Yellow Box Endangered
Blakelyd€™s Red Gum Blakelya€™s Red Gum Ecological Critically Endangered
Woodland Woodland Community
Nyctophilus corbeni Corben sBL;tng-eared Vulnerable Vulnerable
Miniopterus schreibersii .
oceanensis Eastern Bentwing-bat Vulnerable
Falsistrellus Eastern False
. ; i Vulnerable
tasmaniensis Pipistrelle
Cercartetus nanus Eastern Pygmy-possum Vulnerable
" Greater Broad-nosed
Scoteanax rueppellii Bat Vulnerable
Pteropus poliocephalus | Grey-headed Flying-fox Vulnerable Vulnerable
C_hallno_lobus Hoary Wattled Bat Vulnerable
nigrogriseus
Phascolarctos cinereus Koala Vulnerable Vulnerable
Mormopterus Northern Free-tailed Vulnerable
lumsdenae Bat
Aepyprymnus rufescens Rufous Bettong Vulnerable
Myotis macropus Southern Myotis Vulnerable
Dasyurus maculatus Spotted-tailed Quoll Vulnerable Endangered
Petaurus norfolcensis Squirrel Glider Vulnerable
. . . Yellow-bellied
Saccolaimus flaviventris Sheathtail-bat Vulnerable
Callistemon pungens Callistemon pungens Not listed Vulnerable
Hibbertia sp. B Hibbertia sp. B Not listed
Prass\?ygtl)lrlljén sp. Prass\?ygyﬁén sp. Not listed Critically Endangered
Prostanthera Prostanthera
staurophylla sensu staurophylla sensu Endangered Vulnerable
stricto stricto
Thesium australe Austral Toadflax Vulnerable Vulnerable
Chiloglottis platyptera Barrmg(t)c;gh'li'gps Ant Vulnerable
Eucalyptus_ rubida Blackbutt Candlebark Vulnerable Vulnerable
subsp. barbigerorum
Dichanthium setosum Bluegrass Vulnerable Vulnerable
Boronia boliviensis Bolivia Hill Boronia Endangered
Pimelea venosa Bolivia Hill Pimelea Endangered Endangered
Homoranthus croftianus Bolivia Homoranthus Endangered
Eucalyptus boliviana Bolivia Stringybark Vulnerable
Boronia granitica Granite Boronia Vulnerable Endangered
Arthraxon hispidus Hairy Jointgrass Vulnerable Vulnerable
Picris evae Hawkweed Vulnerable Vulnerable
Rutidosis heterogama Heath Wrinklewort Vulnerable Vulnerable
Bothriochloa biloba Lobed Bluegrass Not listed
Acacia macnuttiana MacNutt's Wattle Vulnerable Vulnerable
Eucalyptus mckieana McKie's Stringybark Vulnerable Vulnerable
Goodenia macharronii Narrow Goodenia Not listed
Eucalyptus nicholii Narr(l):)w-leaveq Black Vulnerable Vulnerable
eppermint
Polygala linariifolia Native Milkwort Endangered
New England New England

Peppermint (Eucalyptus
nova-anglica) Woodland

Peppermint (Eucalyptus
nova-anglica)

Critically Endangered

on Basalts and Woodland on Basalts Ecological Critically Endangered
Sediments in the New and Sediments in the Community
England Tableland New England Tableland
Bioregion Bioregion
Eucalyptus magnificata Northern Blue Box Endangered
Eucalyptus cale)_/_l Ovenden's Ironbark Vulnerable Vulnerable
subsp. ovendenii
Acacia acrionastes Pindari Wattle Endangered

Biodiversity Development Assessment Report: Rangers Valley Cattle Station Pty Ltd
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Common name

Scientific name

NSW status

Commonwealth

status

bitorquatus

Astrotricha roddii Rodd's Star Hair Endangered Endangered
Pomaderris .
queenslandica Scant Pomaderris Endangered
Muehlenbeckia costata Scrambling Lignum Vulnerable
Micromyrtus grandis Severnnlf;\r/tel(ra Heath- Endangered Endangered
Swainsona sericea Silky Swainson-pea Vulnerable
Diuris pedunculata Small Snake Orchid Endangered Endangered
Almaleea cambagei Torrington Pea Endangered Vulnerable
Acacia pubifolia Velvet Wattle Endangered Vulnerable
Tusked Frog population
Adelotus brevis - in the Nandewar and Endangered
endangered population | New England Tableland Population
Bioregions
Uvidicolus sphyrurus Border Thick-tailed Vulnerable Vulnerable
Gecko
Hoplocephalus Pale-headed Snake Vulnerable
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Australian Government

Department of the Environment and Energy

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 30/03/19 05:32:38

Summary

Details
Matters of NES

Other Matters Protected by the EPBC Act
Extra Information

Caveat NO Image
Acknowledgements Available

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Coordinates
Buffer: 10.0Km

Mo Image
Available



http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: 3
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 3
Listed Threatened Species: 33
Listed Migratory Species: 11

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 18

Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves:

Regional Forest Agreements:

Invasive Species: 23

Nationally Important Wetlands: None
Key Ecological Features (Marine) None



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Wetlands of International Importance (Ramsar)

Name
Banrock station wetland complex
Riverland

The coorong, and lakes alexandrina and albert wetland

Listed Threatened Ecological Communities

[ Resource Information ]
Proximity
1100 - 1200km
1100 - 1200km
1300 - 1400km

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to

produce indicative distribution maps.

Name

Natural grasslands on basalt and fine-textured alluvial

plains of northern New South Wales and southern

Queensland

New England Peppermint (Eucalyptus nova-anglica)

Grassy Woodlands

White Box-Yellow Box-Blakely's Red Gum Grassy

Woodland and Derived Native Grassland

Listed Threatened Species
Name

Birds

Anthochaera phryqgia

Regent Honeyeater [82338]

Calidris ferruginea
Curlew Sandpiper [856]

Erythrotriorchis radiatus
Red Goshawk [942]

Geophaps scripta scripta
Squatter Pigeon (southern) [64440]

Grantiella picta
Painted Honeyeater [470]

Lathamus discolor
Swift Parrot [744]

Rostratula australis

Australian Painted-snipe, Australian Painted Snipe

[77037]

Fish
Maccullochella peelii
Murray Cod [66633]

Status
Critically Endangered

Critically Endangered

Critically Endangered

Status

Critically Endangered

Critically Endangered

Vulnerable

Vulnerable

Vulnerable

Critically Endangered

Endangered

Vulnerable

Type of Presence

Community may occur
within area

Community may occur
within area

Community likely to occur
within area

[ Resource Information ]

Type of Presence

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area



Name Status
Mammals

Chalinolobus dwyeri

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable

Dasyurus maculatus maculatus (SE mainland population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll Endangered
(southeastern mainland population) [75184]

Nyctophilus corbeni

Corben's Long-eared Bat, South-eastern Long-eared  Vulnerable
Bat [83395]

Petauroides volans
Greater Glider [254] Vulnerable

Petrogale penicillata
Brush-tailed Rock-wallaby [225] Vulnerable

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Koala (combined populations of Queensland, New Vulnerable
South Wales and the Australian Capital Territory)

[85104]

Pseudomys novaehollandiae

New Holland Mouse, Pookila [96] Vulnerable

Pteropus poliocephalus

Grey-headed Flying-fox [186] Vulnerable
Plants

Acacia pubifolia

Velvet Wattle [19799] Vulnerable
Acacia ruppii

Rupp's Wattle [7559] Endangered

Boronia granitica
Granite Boronia [18598] Endangered

Cadellia pentastylis
Ooline [9828] Vulnerable

Callistemon pungens
[55581] Vulnerable

Dichanthium setosum
bluegrass [14159] Vulnerable

Diuris pedunculata

Small Snake Orchid, Two-leaved Golden Moths, Endangered
Golden Moths, Cowslip Orchid, Snake Orchid [18325]

Eucalyptus mckieana
McKie's Stringybark [20199] Vulnerable

Eucalyptus nicholii

Narrow-leaved Peppermint, Narrow-leaved Black Vulnerable
Peppermint [20992]

Eucalyptus rubida subsp. barbigerorum
Blackbutt Candlebark [64618] Vulnerable

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Foraging, feeding or related
behaviour may occur within
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur



Name Status Type of Presence
within area
Haloragis exalata subsp. velutina

Tall Velvet Sea-berry [16839] Vulnerable Species or species habitat
may occur within area

Lepidium peregrinum
Wandering Pepper-cress [14035] Endangered Species or species habitat
may occur within area

Rutidosis heterogama

Heath Wrinklewort [13132] Vulnerable Species or species habitat
likely to occur within area

Thesium australe

Austral Toadflax, Toadflax [15202] Vulnerable Species or species habitat
known to occur within area

Reptiles
Delma torquata

Adorned Delma, Collared Delma [1656] Vulnerable Species or species habitat
may occur within area

Uvidicolus sphyrurus

Border Thick-tailed Gecko, Granite Belt Thick-tailed Vulnerable Species or species habitat
Gecko [84578] likely to occur within area

Wollumbinia belli

Bell's Turtle, Western Sawshelled Turtle, Namoi River Vulnerable Species or species habitat
Turtle, Bell's Saw-shelled Turtle [86071] may occur within area
Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Migratory Marine Birds
Apus pacificus

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Migratory Terrestrial Species
Hirundapus caudacutus

White-throated Needletail [682] Species or species habitat
likely to occur within area

Monarcha melanopsis

Black-faced Monarch [609] Species or species habitat
likely to occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
may occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species habitat
known to occur within area

Rhipidura rufifrons

Rufous Fantail [592] Species or species habitat
likely to occur within area

Migratory Wetlands Species
Actitis hypoleucos

Common Sandpiper [59309] Species or species habitat
may occur within area

Calidris acuminata

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris ferruginea

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within




Name

Calidris melanotos
Pectoral Sandpiper [858]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Other Matters Protected by the EPBC Act

Listed Marine Species

Threatened

Type of Presence
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Actitis hypoleucos

Common Sandpiper [59309]

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Chrysococcyx osculans
Black-eared Cuckoo [705]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Threatened

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area



Name Threatened Type of Presence
Hirundapus caudacutus

White-throated Needletail [682] Species or species habitat
likely to occur within area

Lathamus discolor

Swift Parrot [744] Critically Endangered Species or species habitat
may occur within area

Merops ornatus

Rainbow Bee-eater [670] Species or species habitat
may occur within area

Monarcha melanopsis

Black-faced Monarch [609] Species or species habitat
likely to occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
may occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species habitat
known to occur within area

Rhipidura rufifrons

Rufous Fantail [592] Species or species habitat
likely to occur within area

Rostratula benghalensis (sensu lato)

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Extra Information

State and Territory Reserves [ Resource Information ]
Name State

Fladbury NSW

Regional Forest Agreements [ Resource Information ]
Note that all areas with completed RFAs have been included.

Name State

North East NSW RFA New South Wales

Invasive Species [ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence

Birds

Carduelis carduelis

European Goldfinch [403] Species or species habitat

likely to occur within area

Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat
likely to occur within area

Passer domesticus

House Sparrow [405] Species or species habitat
likely to occur within area

Streptopelia chinensis

Spotted Turtle-Dove [780] Species or species habitat
likely to occur within area

Sturnus vulgaris

Common Starling [389] Species or species habitat
likely to occur



Name

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Frogs
Rhinella marina
Cane Toad [83218]

Mammals
Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Felis catus
Cat, House Cat, Domestic Cat [19]

Feral deer
Feral deer species in Australia [85733]

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus rattus
Black Rat, Ship Rat [84]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Cytisus scoparius

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Genista sp. X Genista monspessulana
Broom [67538]

Nassella neesiana
Chilean Needle grass [67699]

Nassella trichotoma

Serrated Tussock, Yass River Tussock, Yass Tussock,
Nassella Tussock (NZ) [18884]

Pinus radiata

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Status

Type of Presence
within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area



Name Status Type of Presence
Rubus fruticosus aggregate

Blackberry, European Blackberry [68406] Species or species habitat
likely to occur within area



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-29.52602 151.72754
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