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Guidelines for interpreting listing criteria for Areas of Outstanding Biodiversity Value under the Biodiversity
Conservation Act 2016 and the Biodiversity Conservation Regulation 2017

1. Introduction

The Biodiversity Conservation Regulation 2017 (BC Regulation) provides explicit criteria to
guide listing decisions for Areas of Outstanding Biodiversity Value (AOBV) under the
Biodiversity Conservation Act 2016 (BC Act). To be eligible for listing as an AOBV, an area
must, in the opinion of the NSW Minister for Energy and Environment, meet one or more of
criteria listed in Division 3.1 specified in the Regulation.

The purpose of the AOBYV criteria and the listing of AOBVs under the BC Act is to identify,
highlight, protect and effectively manage sites that make significant contributions to the
persistence of biodiversity in NSW, Australia and globally. The different criteria address
different ways in which areas may contribute significantly to the persistence of biodiversity.
Areas should be assessed against all relevant criteria for which data are available. Meeting
the thresholds under any one of the criteria or sub-criteria is sufficient for an area to be
recognised as an AOBYV under the BC Act. Note, some biodiversity elements may trigger
multiple criteria, but only one criterion is necessary for listing as an AOBV.

A number of aspects of the assessment and listing process for AOBVs under the BC Act are
modelled on the IUCN Key Biodiversity Areas criteria (IUCN 2016, 2019a). These provide an
explicit, objective and widely understood framework that represents international best
practice for identifying AOBVs. They ensure the identification of AOBVSs is objective,
repeatable and transparent. The IUCN Key Biodiversity Areas (KBA) criteria are a product of
extensive consultation with a large community of international scientists (Langhammer et al.
2007; IUCN 2016, 2019a; Derbyshire et al. 2017). The KBA criteria, or variations thereof,
have been used to identify priority conservation areas for countries (Madagascar, Eken et al.
2004) and taxonomic groups such as birds (Birdlife International 2014) and plants
(Derbyshire et al. 2017). By adopting similar listing criteria, NSW benefits from the
substantial intellectual capital associated with the IUCN Key Biodiversity Areas, ensuring
world’s best-practice assessments of areas of significance for biodiversity. These guidelines
draw extensively from relevant material in IUCN Key Biodiversity Areas criteria (IUCN 2016)
and guidelines (IUCN 2019a). The thresholds developed for IUCN KBAs (and applied here
for AOBVs) were developed through a series of technical workshops and subsequently
refined through the consultation of a wide range of experts and testing with datasets
covering diverse taxonomic groups, regions and environments (IUCN 2019a).

The NSW Department of Planning, Industry and Environment has prepared these guidelines
to assist interpretation of the concepts and terms in the listing criteria given in the BC
Regulation as per Clause 3.1(6) of the BC Regulation. These guidelines focus on the
application of the AOBYV criteria in the BC Regulation. The Department may update these
guidelines periodically to include additional examples and address new questions of
interpretation as they arise. These guidelines should always be used in conjunction with the
BC Act and the BC Regulation. If cases arise where advice given in the guidelines is in
apparent conflict with the BC Act or the BC Regulation, the Act and Regulation will apply.
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2. AOBYV listing criteria

Assessments for listing Areas of Outstanding Biodiversity Value under the BC Act must be
assessed under Division 3.1 of the BC Regulation. An area is eligible for listing if it meets
any one of Clauses 3.1(2), (3), (4) or (5) provided that it is also significant at least at the
NSW state scale (as per Clause 3.1(1)(a)).

2.1 Clause 3.1(1) — threshold of significance and
summary of the four AOBYV criteria

Clause 3.1(1) clarifies the scale at which AOBVs should be significant (3.1(1)(a), see 2.1.1
below) and provides a summary of the four criteria, at least one of which must be met for an
area to be eligible for listing as an AOBV.

2.1.1 Threshold of significance

Clause 3.1(1)(a) requires that any AOBV must be important at any one (or all) of a state,
national or global scale. Assessment of what constitutes significance at these scales is
included under each criterion (see 2.2 to 2.5 below). For species and ecological
communities, those endemic to NSW are considered to be of global significance, as these
species and ecological communities are found nowhere else in the world. For species and
ecological communities that are not endemic to NSW, their state significance, and hence
eligibility under criterion 3.1(1), must be justified with reference to the scale of relative
importance of populations (species) or distribution and species composition (ecological
communities) in NSW as compared to elsewhere. State significance in such cases may
include:

e species or ecological communities with more than 2/3 of their population or distribution
(AOO or EOO as per IUCN 2019b) in NSW. This incorporates the global relevance
criterion of Berg et al. (2014); or

e populations that, relative to other populations of the species outside NSW, are
distinctive in genetic composition, morphology, habitat biology, behaviour or their likely
adaptive capacity under climate change; or

e occurrences of ecological communities that, relative to other occurrences of the
ecological community, are distinctive in taxonomic composition, habitat structure or
biology or ecological function.

Species and ecological communities listed as threatened under the Environmental
Protection and Biodiversity Conservation Act 1999 (Cwith) (EPBC Act), by definition, are
identified as ‘matters of national environmental significance’ under that legislation. Such
species and ecological communities are therefore considered to be at least of national
significance for purposes of assessing AOBVs under the BC Act (independent of whether or
not they are endemic to NSW).

Consistent with the IUCN Key Biodiversity Area criteria (IUCN 2016), the criteria for listing of
AOBVs can be broadly applied to biodiversity in terrestrial, inland water and marine
environments, although the BC Act explicitly does not cover fish and marine vegetation, as
these matters are dealt with under the Fisheries Management Act 1994 (currently under
revision). Although not all criteria may be relevant to all elements of biodiversity (e.g. not all
species form aggregations referred to in Clause 3.1(4)), the thresholds associated with each
of the criteria are intended to work across all taxonomic groups and ecosystems.
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2.1.2 Summary of four AOBYV criteria

Clause 3.1(1)(b) identifies the four possible pathways by which an area must make a
significant contribution to persistence of biodiversity in NSW to be eligible as an AOBV.
These four pathways (and the section dealing with each) are:

(i) multiple species or at least one threatened species or ecological community (see 2.2
below); or

(ii) irreplaceable biological distinctiveness (see 2.3 below); or

(i) ecological processes or ecological integrity (see 2.4 below); or

(iv) outstanding ecological value for education or scientific research (see 2.5 below).

2.2 Clause 3.1(2) — persistence of multiple species or
at least one threatened species or ecological
community

Areas eligible for listing under Clause 3.1(2) make significant contributions to the persistence
of biodiversity in NSW because there are few other occurrences in NSW of either the
species or ecological communities, and therefore the loss of such sites may result in
significant losses of biodiversity.

These areas may also be important for maintaining the natural movements of native plants
and animals and for facilitating adaptation of species and ecological communities. Areas will
also be eligible for listing under this criterion if they make a significant contribution to the
persistence of biodiversity through their role in maintaining ecological functionality over
decadal timescales.

Clause 3.1(2) has four subcriteria (detailed below in 2.2.1, 2.2.2, 2.2.3 and 2.2.4) that define
the eligibility of an area for listing as an AOBV as the area makes a significant contribution to
the persistence of multiple species or at least one threatened species or ecological
community. An area that meets at least one of the subcriteria is eligible for listing as an
AOBV. The subcriteria deal with different components that enhance the persistence of
biodiversity: provide resilience during periods of environmental stress; sustain adaptive
capacity or evolutionary potential; support migration or dispersal of animals and plants; and
provide critical habitat for the survival of a threatened species.

2.2.1 Provides resilience during periods of environmental stress
that is important for their continued existence

Many ecosystems and species undergo periods of environmental stress (e.g. droughts, fires,
major storms) and may be dependant upon parts of their habitat (‘refuges’) to ensure
survival through such periods of stress. This is of particular importance given the extent of
clearing and fragmentation that has occurred in NSW (NSW Scientific Committee 2001) as
such habitat loss will disrupt habitat connectivity and the capacity of species to both move to
areas of suitable habitat at certain times in their life cycle or to disperse from such habitat
when environmental stresses are relaxed. For NSW, the NSW Scientific Committee (2001),
in listing ‘Clearing of native vegetation’ as a Key Threatening Process, state that ‘since 1788
at least 61% of the original native vegetation has been cleared, thinned or substantially or
significantly disturbed (Environment Protection Authority 1997). The proportion of area
cleared varies between region and community type (Native Vegetation Advisory Council
1999) and in some cases has exceeded 90% (for example - South East Grassy Forests -
(Keith & Bedward 1999)." They also note that ‘Fragmentation impacts include the creation of
small isolated populations with limited gene flow between populations, leading to inbreeding
depression and reduced potential to adapt to environmental change. Fragmentation also
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leads to the loss or severe modification of the interactions between species, including those
interactions that are important for the survival of species.’ In addition, clearing may have
lagged effects, ‘Disruption of ecological processes may continue long after initial clearing of
native vegetation has occurred, with consequent continued decline in biological diversity’
(NSW Scientific Committee 2001).

As a consequence, the factors that allow particular areas to provide resilience to biodiversity
during periods of environmental stress may vary both spatially and temporally and may differ
among taxa.

Thresholds for triggering Clause 3.1(2)(a) are based on IUCN KBA criteria D2 and D3 (IUCN
2016). These are:

i) that an area supports 210% of the NSW, Australian or global population size of one or
more species during periods of environmental stress; or

i) that an area produces propagules, larvae, or juveniles that maintain 210% of the NSW,
Australian or global population size of a species.

2.2.2 Sustains adaptive capacity or evolutionary potential

As per the BC Regulation Clause 3.1(2)(b), this subclause identifies areas that are
significant because they sustain adaptive capacity or evolutionary potential that may enable
species to persist under a changing environment. Such areas can be identified because
they: i) contain high levels or unique components of genetic or phenotypic diversity (the
variation on which natural selection acts); or ii) they function as important ecological or
evolutionary refuges able to sustain viable populations of species at risk due to climate
change or other environmental stresses.

This subclause deals with two overlapping components:

i) areas with high levels of uniqgue components of genetic or phenotypic diversity that will
enable species to adapt to changing environments. Genetic and phenotypic diversity are
important considerations in species coping with changing environments (Moritz 1994,
2002). Hoffman and Sgro (2011), Smith et al. (2014) and Cook and Sgro (2017) all
stress the importance of considering evolutionary processes in management
programmes designed to minimize biodiversity loss. Hoffman and Sgro (2011) highlight
‘Criteria based on patterns of local adaptation to climate gradients, probable levels of
genetic variance now and into the future, and exposure to ongoing climate selection
could all be used to identify species at risk.” ‘DNA decay in genes that are functionally
important, low levels of genetic variation, or phyletic conservatism may point to groups of
species being particularly susceptible to climate change because of a limited capacity for
adaptation.” Crandell et al. (2000) stress it is important to conserve ‘Evolutionary
Significant Units’ that have historically been isolated and contain unique genetic
diversity, along with areas that promote ongoing selection because they have a long
history of species persistence through periods of environmental change. Areas meeting
this subclause will have demonstrated high (relative to other areas) or unique levels of
genetic or phenotypic diversity.

ii) areas that function as important ecological or evolutionary refugia able to sustain viable
populations of species or viable ecological communities at risk due to climate change or
other environmental stresses. Criteria developed by IUCN (2016) for identifying
ecological refugia as Key Biodiversity Areas (criterion D2) have been adopted for
assessment of subclause 3.1(2) (b). This specifies that an area is eligible for listing if it
supports ‘>10% of the population size of one or more species during periods of
environmental stress, for which historical evidence shows that it has served as a
refugium in the past and for which there is evidence to suggest it would continue to do so
in the foreseeable future at the species level.” For the BC Act, significance at the state,
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national and global scales equates to >10% of the NSW, Australian or global population
size, respectively.

2.2.3 Supports migration or dispersal of animals and plants

Dhanjal-Adams et al. (2016) note that ‘Conserving migratory species requires protecting
connected habitat along the pathways they travel.” Areas meeting Clause 3.1(2)(c) are ones
that support migration or dispersal of animals and plants, currently or in the future, as a
means of contributing significantly to the persistence of species at risk. Areas meeting this
subcriterion must demonstrate the importance or potential of the site for migration or
dispersal relative to the persistence of species or ecological communities. Such areas may
provide any of:

i) connectivity (corridors, stepping stones, etc) of native vegetation in areas where there
has been marked habitat loss; or

i) habitat and/or food resources that sustain migration pathways; or
iii) areas or habitats that facilitate range shifts under a changing climate.

To be eligible for listing as an AOBYV under this subclause an area would have to be an
important site for migration or dispersal. This can be gauged via the importance of the site
relative to other sites that are important for migration for a species (or groups of species),
and the degree to which a species (or group of species) is dependent upon the site. Areas
meeting Clause 3.1(2)(c) should be one of the top 10 most important sites for migration or
dispersal of a species (or group of species) in NSW. It is expected that while the temporal
frequency of use of the site may vary, areas meeting this subclause should be of regular
importance for migration or dispersal.

For the BC Act, significance at the state, national and global scales equates to the relative
importance of the site for migration or dispersal within NSW, Australian or globally,
respectively.

2.2.4 Is habitat critical for the survival of a threatened species

Critical habitat is the whole or any part or parts of the area or areas of land comprising the
habitat of a threatened species, population or ecological community that is critical to the
survival of the species, population or ecological community. Identification and delineation of
critical habitat must consider: the distributions and habitat preferences of the species or
threatened ecological community (TEC), the nature of the threats impacting on the species
or TEC, proximal effects from neighbouring areas and the requirement for any buffers to
avoid adverse impacts on the species or TEC.

For listing under the BC Act, significance at the state, national and global scales would
equate to the habitat being critical for the species or ecological community at the NSW,
Australian or global scale, respectively.

2.3 Clause 3.1(3) — persistence of irreplaceable
biological distinctiveness

This clause is intended to identify areas with high levels of diversity or endemism, which are
therefore important for the persistence of biodiversity at the NSW, Australian or global scale.
The conservation of sites that contain an important number of threatened species,
populations or ecological communities also makes a large contribution to the global
persistence of biodiversity through reducing the risk of species extinction or ecosystem
collapse.
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Clause 3.1(3) has three subclauses (detailed below in 2.3.1, 2.3.2 and 2.3.3) that define the
eligibility of an area for listing as an AOBV as the area that makes a significant contribution
to the persistence of irreplaceable biological distinctiveness. An area that meets at least one
of the subclauses is eligible for listing as an AOBV. The subclauses deal with different
elements that contribute components that enhance the persistence of irreplaceable
biological distinctiveness: very high structural, functional or compositional diversity; essential
for the persistence of evolutionary or ecological distinctive species, endemic species or
ecological communities; and essential site for the persistence of two or more threatened
species or ecological communities.

2.3.1 A very high structural, functional or compositional diversity

Areas eligible for listing under Clause 3.1(3)(a) contain very high levels diversity in any one
(or combinations of) of the following:

i) Structural diversity. This reflects the degree of variation in the different structural
components at a site that different species utilise, including biotic features such as
vegetation structure (canopy, subcanopy, shrub, understorey, ground, litter bare soil, etc)
and habitat structure (e.g. tree hollows, logs), along with abiotic structure (e.g. rocks,
ledges, aspect, elevation, geodiversity (Keith 2011) etc). Areas with a high diversity and
complexity of these structural features provide suitable habitat or ecological or
environmental ‘niches’ (Silvertown 2004) for a diverse array of biota.

i) Functional diversity. The persistence of species and ecological communities depends
upon the maintenance of the ecological processes and functions that allow the
completion of species’ life cycles. This includes biotic functions and processes (such as
pollination, dispersal, successful reproduction, growth, survival, etc) along with abiotic
functions and processes (such as nutrient cycling and availability, disturbance regimes,
etc). Functional diversity is conventionally measured through representation of functional
traits (e.g. Diaz et al. 2013). Areas with a high diversity and complexity of these
functional diversity features provide suitable habitat for the persistence of a diverse array
of biodiversity.

iii) Compositional diversity. Taxonomic diversity is commonly considered and important
measure of site importance. There are several standard measures of diversity: within-
community or (alpha diversity); between-community or landscape (beta diversity); and
between-region (gamma diversity) (Whittaker et al. 2001). Areas with very high
compositional diversity will contain relatively high levels of alpha and/or beta diversity.

Assessment of what constitutes ‘very high’ structural, functional or compositional diversity
under Clause 3.1(3)(a) should be made relative to other areas. ‘Very high’ areas should
have the top 20% of diversity relative to other sites. For the BC Act, significance at the state,
national and global scales would equate to area a very high level of structural, functional or
compositional diversity relative to diversity at the NSW, Australian or global scale,
respectively.

2.3.2 An essential site for the persistence of evolutionary or
ecological distinctive species, endemic species or ecological
communities

Areas eligible for listing under Clause 3.1(3)(b) contain characteristics that allow the
persistence of evolutionarily or ecologically distinctive species, endemic species or
ecological communities. Evolutionary distinctiveness is a measure of the distance along the
evolutionary tree from one species to its nearest relative (Jetz et al. 2014). Evolutionary
distinctive species are those that are considered to have distinct lineages to most other
species. For example, a species that is evolutionarily distinctive will have few close relatives
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in NSW, Australia or globally (e.g. monotypic genera such as the Wollemi pine). Ecologically
distinctive species are those considered to have different or distinctive ecologies to most
other co-occurring species. A species or ecological community is ecologically distinctive if it
possesses behavioural, morphological, ecophysiological, dietary or habitat features that are
not commonly represented among other species or ecological communities. To be essential
for persistence of distinctive species or ecological communities, an area must contain one or
more of the habitat features and requirements needed by the species or ecological
communities to survive. Few other sites will be occupied by the species or ecological
community, and hence few other sites appear to provide suitable habitat. The area may
provide continuous habitat for the species or ecological community or a species may depend
on the area only at certain times of the year or in certain years. In all cases, the area should
be assessed to be essential for the species or ecological community persistence.

Species or ecological communities are considered to be endemic to NSW if they occur
nowhere else but in NSW. Species or ecological communities are considered to be endemic
to Australia if they occur nowhere else but in Australia.

For the BC Act, significance at the state, national and global scales would equate to the area
being essential for the persistence of the species or ecological community at the NSW,
Australian or global scale, respectively.

2.3.3 An essential site for the persistence of two or more
threatened species or ecological communities in any
combination

Areas eligible for listing under clause 3.1(3)(c) contain sites essential for the persistence of
two or more threatened species or ecological communities in any combination.

A threatened species or ecological community is here defined as a species found in NSW
that is listed as threatened under any of BC Act, Commonwealth EPBC Act or IUCN Red List
of Species or IUCN Red List of Ecosystems. Based on IUCN (2016) areas qualifying as
AOBVs under this criterion are seen to contribute to the NSW, Australian or global
persistence of biodiversity. An area meets this criterion as an essential site for persistence of
two or more threatened species or ecological communities if it:

i) contains a significant proportion (210%) of the state, national or global population size of
two or more species listed as threatened, and at least five reproductive units per species
(unless all of the populations for the species are at the site);

i) contains 220% of the current NSW, National or global extent of a threatened ecological
community as measured by area of occupancy, extent of occurrence or habitat area;

iif) regularly contains 21% of the NSW, Australian or global population size of each of a
number of restricted-range species, determined as either 22 threatened species OR
0.02% of the global number of threatened species in a taxonomic group, whichever is
larger. Sites holding multiple restricted-range species are frequently indicative of centres
of endemism (IUCN 2016).

iv) contains assemblages of species that are nationally or globally restricted and so
contribute significantly to the global persistence of biodiversity at the genetic, species
and ecosystem levels. IUCN (2016) provides indicative thresholds under KBA criterion
B3. Key features are:

a. for taxa with a global median range size <25,000 km?, 20.5% of the global population
size of each of a number of bioregion-restricted species within a taxonomic group,
determined as either 22 threatened species OR 10% of the threatened species
restricted to the bioregion, whichever is larger, within a taxonomic group; or
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b. for taxa with a global median range size 225,000 km?, 25 reproductive units of 22
bioregion-restricted threatened species OR 30% of the bioregion-restricted
threatened species, whichever is larger, within a taxonomic group; or

c. the site is part of the globally most important 5% of occupied habitat for each of 22
threatened species. The ‘most important occupied habitat’ can be observed or
inferred through the following:

i) density of mature individuals,
ii) relative abundance of mature individuals.

d. Breeding area where a significant proportion of the NSW, Australian or global
population size of a threatened species is produced, and so contributes significantly
to the global persistence of biodiversity at the species level. IUCN (2016) notes that
this equates to a site that predictably produces propagules, larvae, or juveniles that
are expected to maintain 210% of the NSW, Australian or global population size of a
species. This element captures source sites that make a large contribution to the
recruitment of a species elsewhere, even though the number of mature individuals at
the site may, at times, be low or zero.

2.4 Clause 3.1(4) — persistence of ecological
processes or ecological integrity

This clause aims to identify outstanding examples of still-natural and intact places that
maintain fully functional ecosystem types and their components relative to other areas that
support similar ecosystem types. This criterion also captures areas where species aggregate
in large numbers for breeding, migration, and other key life history events, and therefore
make significant contributions to the persistence of functional biodiversity.

24.1 It has ecological integrity

Areas eligible for listing under Clause 3.1(4)(a) contain relatively intact ecological
communities (or the best remaining examples) in which large-scale ecological processes
continue to function and so contribute significantly to the global persistence of biodiversity at
the ecosystem level.

Following from IUCN (2016), this criterion identifies truly outstanding examples at the NSW,
National or global scale of still natural and intact areas that maintain fully functional
ecosystem types and their components or the best remaining examples of such areas.
Following from IUCN (2016), for relatively intact areas, they essentially show no or minimal
significant negative impacts of human activity or industry. They maintain their full
complements of species within their natural ranges of abundance or biomass, support the
ability of species to engage in natural movements, and allow for the unimpeded functioning
of ecological processes including, for example, characteristic successional dynamics in
response to disturbance regimes, metapopulation dynamics, trophic functions, ecosystem
engineering and ecological feedbacks. Best remaining examples, where a relative intact
area no longer remains, may suffer from some adverse impacts of human activity or
industry.

NSW assessments of AOBVs adopt the IUCN (2016) suggestion that ‘Ecological integrity
should be observed or inferred from both direct measures of species composition and
abundance/biomass across taxonomic groups (particularly for species indicative of long-term
landscape-scale structural stability and functionality or those known to be highly sensitive to
human impact) and absence (or very low levels) of direct industrial human impact (as
qguantified by appropriate indices at the scale of interest and verified on the ground or in the
water).” Metrics of ecological integrity such as species or TEC diversity or abundance in the
bioregion should be contextualised by information that allows inference of the historical
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bounds of variation using a regionally appropriate benchmark (e.g. since European
settlement in Australia). Pervasive global-scale threats such as climate change should not
be included in metrics of direct industrial human impact (IUCN 2016).

2.4.1.1 An outstanding, relatively intact example of a functioning ecosystem type

This subclause (Clause 3.1(4)(a)(i)) identifies an area as eligible for listing as an AOBV if it
has ecological integrity as a result of being an outstanding, relatively intact example of a
functioning ecosystem type, or if a fully intact ecosystem does not remain, then the best
remaining example of an ecosystem type, and therefore makes a significant contribution to
maintaining the persistence of biodiversity and ecological integrity. This subclause is
consistent with the exemplary site principle of Bainbridge et al (2013) ‘that the series of sites
should contain adequate representation, in the form of the best examples, of the countrywide
range of variation in near-natural and semi-natural habitat types, with their associated
assemblages of plants, fungi and animals, considered both as communities and as individual
species’.

2.4.1.2 The most intact remaining site of a species occurrence that provides habitat
requirements vital to the conservation of a species

Areas eligible for listing under Clause 3.1(4)(a)(ii) represent the most intact remaining site of
a species occurrence that provides habitat features vital to the conservation of a species.
Such areas have very high irreplaceability for NSW, national or global persistence of
biodiversity. Assuming that this is not the last known remaining site for a species (see
2.4.1.3 below), this subcriterion could be assessed using several measures (based on IUCN
2016) including: i) of all the remaining areas that the species occupies, this is the most intact
remaining site; and ii) the area contains elements necessary to ensure that the species has
a very high likelihood of persisting in NSW, Australia or globally. Such elements may be
judged on the population size of the target species, or the area and/or quality of suitable
habitat.

2.4.1.3 The last known remaining site of a species occurrence

Areas eligible for listing under Clause 3.1(4)(a)(iii) are the last or only remaining site for a
species in NSW (state significance), Australia (national significance) or the world (global
significance). For NSW endemic species, state significance is equivalent to global
significance. [IUCN (2019a) suggest this criterion should be measured as the site holding
effectively 95% of the population size of a species in the wild, excluding individuals in
captivity and cultivation. These areas have very high irreplaceability for NSW, national or
global persistence of biodiversity. Protection and conservation management of the area
containing the last known remaining site of a species in NSW, Australia or globally is
necessary to prevent extinction.

2.4.2 A primary contributor to the continuation of essential
ecological processes

Areas eligible for listing under Clause 3.1(4)(b) contain habitat areas that make a significant
contribution to the continuation of essential ecological processes. Essential ecological
processes are those processes that drive the life histories of species (the fundamental
patterns of growth, survival, reproduction, recruitment and dispersal) and mediate the
persistence and sustainable functioning of ecological communities and ecosystems. These
processes are driven by a range of factors (both biotic and abiotic), including temperature
and rainfall, water cycles, nutrient cycling, disturbances (such as fire, flooding and canopy
gaps) and interactions between species (e.g. pollination, dispersal, competition, predation).
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To make a significant contribution to the continuation of essential ecological processes an
area must be of relatively high importance (top 10% of areas in NSW, Australia or globally).

Maintenance of essential ecological process has been identified in the BC Act via the listing
of a range of Key Threatening Processes that disrupt essential ecological processes.
Examples include, loss of sites for butterfly hill-topping (a process that often facilitates
mating in many butterfly species); alteration of natural flow regimes; and high frequency fire
resulting in the disruption of life cycle processes in plants and animals.

2.4.3 Is an essential site for a significant proportion of the
population of a species during one or more key life history
stages or processes

Areas eligible for listing under Clause 3.1(4)(c) contain important sites that hold a significant
proportion of the population of a species during one or more key life history stages or
processes. This subclause encompasses IUCN (2016) KBA criterion D1 ‘demographic
aggregations’. IUCN (2016) note that species aggregations are often indicated by highly
localised relative abundance at time of breeding, feeding or migration. This subclause is
intended to identify areas that hold all life cycle stages at the one site, as well as those areas
that support one or more key life history stages or processes. A range of such stages could
include breeding, hilltopping (butterflies), migration stop overs or bottlenecks, feeding, etc.

The IUCN KBA thresholds for criterion D1 are adopted here. To be eligible under this
subclause an area would predictably hold one or more of the following:

a. an aggregation representing 21% of the population size of a species, over a season,
and during one or more key stages of its life cycle

b. a number of mature individuals that ranks the site among the largest 10 aggregations
known for the species.

For the BC Act, significance at the state, national and global scales would equate to
population size (number of mature individuals) within NSW, Australian or global,
respectively.

2.5 Clause 3.1(5) — persistence of outstanding
ecological value for education or scientific
research

Areas eligible for listing under Clause 3.1(5) contain areas that make a significant
contribution to the persistence of outstanding ecological value for education or scientific
research. A significant contribution can be demonstrated if an area contains established
infrastructure or data related to long-term ecological research or monitoring programs that
establish an irreplaceable historic baseline, being the best site anywhere in NSW for long-
term research on particular species, ecological communities or ecological processes. This
subclause supports the implementation of the proposed object of the BC Act s1.3(e) ‘to
support collating and sharing data, and monitoring and reporting on the status of biodiversity
and the effectiveness of conservation actions’.

Areas with a significant recorded history are an important resource for learning, discovery
and increasing our knowledge of species, habitats, and of management techniques. Few
sites in NSW provide long term research information and it is important to conserve those
which make a significant educational contribution that cannot be found anywhere else in
NSW.
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This subclause has two main elements that may individually or in combination trigger a
listing, i.e. education and scientific research.

Outstanding ecological value for education includes places that support important species or
ecological communities (including iconic species under the NSW Saving our Species
Program), important ecological processes or ecosystem functions that maintain species or
ecological communities that provide or plausibly have the potential to provide unique
education activities. The significance of an area for environmental education could rest on
the unique capacity or longevity of its established facilities or its particular ecological features
that are the best for public learning about important ecological or environmental phenomena.

Australia established a network of long-term research sites (known as LTERN,
https://www.ltern.org.au/) that focus on understanding the causes of change in ecosystems
and individual species along with testing a range of management actions. The value of long-
term ecological research is well documented by Lindenmayer et al. (2012, 2014) and has
been shown to be critically important to support ongoing effective management of
biodiversity. Burns et al. (2015) stress the importance of long-term ecological research in
informing both management and public policy, as such research provides key insights into
systems that may be highly variable and operate over longer timescales than most research
projects.

Areas eligible for listing under Clause 3.1(5) as a scientific research site must have long-
term datasets (defined in Lindenmayer et al. 2012, 2014 as spanning at least 10 years) that
address key issues for biodiversity conservation and/or education in that ecosystem,
established infrastructure or research and management networks to maintain ongoing
monitoring and data collection and analysis, allow a comparison over time of changes in that
landscape.

3. Determining boundaries and size for
AOBVs

As AOBVs are based on scientific criteria, the delineation of boundaries needs to factor in
ecological considerations, e.g. IUCN (2016) recommends that boundaries should initially be
based on ecological considerations. This requires the local extent of the biodiversity
elements triggering an AOBV clause(s) to be mapped, at least indicatively. IUCN (2016)
notes that ‘In addition to habitat, it is important to consider the spatial or physical properties
of the site including size, edge and connectivity with other natural areas. The initial
ecological boundaries should be defined based upon the information available, while
acknowledging the limitations of such information’. It is also important to consider what
buffers should be included to maintain the resilience and functionality of the AOBV.

Based on principles for defining boundaries of IUCN KBAs (IUCN 2016), there is no
minimum or maximum size for an AOBV. The size and configuration of each AOBV will
depend on the ecological components that triggered the clauses for listing, and will usually
need to include some buffering to minimise impacts from surrounding areas, as well as
alignment with landscape features such as catchment boundaries to ensure practicable and
secure management of the AOBV values. IUCN (2016, 2019a) provides additional
discussion on how best to achieve the best outcomes for biodiversity conservation when
considering boundary delineation of KBAs.
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4. Dealing with uncertainty

Any assessment of an area involves uncertainties. Assessments of AOBVs are no
exception. [IUCN (2016) suggest that ‘Such uncertainty can arise from natural variation,
semantic uncertainty in the terms and definitions used, lack of data, and measurement error.’
The listing criteria should be applied on the basis of available evidence (cf. IUCN 2012).
Inevitably, some aspects of this evidence will be uncertain to varying degrees, but this will
not necessarily preclude an area from being assessed rigorously against the AOBYV listing
criteria. Absence of high-quality data should not deter attempts to apply the criteria (cf. IUCN
2001). Given scarcity of data in many cases, it is appropriate to use the information that is
available to make intelligent inferences about the assessment criteria, and hence the overall
status of an area. Inherent uncertainties have been recognised by Courts dealing with BC
Act matters and are taken into account in Court decisions (Section 4.2, Keith 2009).

Guidance to identify sources of uncertainty, reduce it where possible, and deal with it
explicitly in the listing process, can be found in NSW Threatened Species Scientific
Committee (2018) https://www.environment.nsw.gov.au/resources/threatenedspecies/
1AGuidelines20180302.pdf

5. Definitions

Aggregation (from [IUCN 2016, KBA Criterion D)

A geographically restricted clustering of individuals that typically occurs during a specific life
history stage or process such as breeding, feeding or migration. This clustering is indicated
by highly localised relative abundance, two or more orders of magnitude larger than the
species’ average recorded numbers or densities at other stages during its life-cycle.

Area of occupancy (from IUCN 2016, KBA Criteria A, B, E)

The area within the range of a species that is actually occupied (IUCN 2012). Keith et al.
(2018) define Area of Occupancy (AOO) as “the area within the outermost limits over which
a species or ecosystem actually occurs”. Measurement of AOO is scale sensitive and both
IUCN Red List for Species (IUCN 2019b) and IUCN Red list for Ecosystems (Bland et al.
2017) recommend use of fixed grid sizes in the estimation of AOO.

Assemblage (from IUCN 2016, KBA Criterion B)

For purposes of assessing AOBVs, an assemblage is defined (following IUCN 2016) as a set
of species having:

i) their ranges 295% predictably confined to a single bioregion for at least one life-history
stage; or

ii) their ranges 295% predictably confined to a single biome for at least one life-history
stage (for taxonomic groups with a global median range size >25,000 km?); or

iif) their most important habitats in common with multiple other species.

Biodiversity element

Genes, species or ecosystems, as used by the Convention on Biological Diversity (CBD)
definition of biodiversity (Jenkins 1988).
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Bioregion (IUCN 2016, KBA Criterion B)

Major regional terrestrial and aquatic habitat types distinguished by their climate, flora and
fauna, such as the combination of terrestrial biomes and biogeographic realms (Olson et al.
2001) or marine provinces (Spalding et al. 2007, Spalding et al. 2012). These biogeographic
units are typically about an order of magnitude larger in area than the ecoregions nested
within them. Australian bioregions follow SEWPaC (2012).

Complementarity (from [UCN 2016, KBA Criterion E)

A measure of the extent to which an area contains elements of biodiversity not represented,
or that are underrepresented, in an existing set of areas; alternatively, the number of
unrepresented or underrepresented biodiversity elements that a new area adds to a network
(Margules & Pressey 2000).

Distinct genetic diversity (from IUCN 2016, KBA Criteria A, B)

The proportion of a species’ genetic diversity that is encompassed by a particular site. It can
be measured using Analysis of Molecular Variance or similar technique that simultaneously
captures diversity and distinctiveness (frequency of alleles and the genetic distinctiveness of
those alleles).

Ecological community

The BC Act (section 1.6) defines an ecological community as ‘an assemblage of species
occupying a particular area’. This definition closely follows modern scientific texts (e.g.
Begon et al. 2006) and embodies three requirements (Preston & Adam 2004a,b):

i) the constituents of a community must be species;
i) the species need to be brought together into an assemblage; and
iii) the assemblage of species must occupy a particular area.

Ecological integrity (from IUCN 2016, KBA Criterion C)

A condition that supports intact species assemblages and ecological processes in their
natural state, relative to an appropriate historical benchmark, and characterised by
contiguous natural habitat with minimal direct industrial anthropogenic disturbance.

Ecological process

The demographic and life-history processes that maintain species such as reproduction and
migration. This includes biotic functions and processes (such as pollination, dispersal,
successful reproduction, growth, survival, etc) along with abiotic functions and processes
(such as nutrient cycling and availability, disturbance regimes, etc).

Ecologically distinctive

A species or ecological community that is one of very few examples representing a particular
life history or ecological process.
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Ecosystem type (from IUCN 2016, KBA Criteria A, B)

A defined ecosystem unit for standard and repeatable assessment, at an intermediate level
in a globally consistent ecosystem classification hierarchy such as macrogroup or equivalent
(Faber-Langendoen et al. 2014). It is defined by a particular set of variables related to its
characteristic native biota, an abiotic environment or complex, the interactions within

and between them, and a physical space in which these operate (Keith et al. 2013,
Rodriguez et al. 2015). Other terms such as ‘ecological communities’ and ‘biotopes’ are
often considered operational synonyms of ecosystem type.

Endemic (from IUCN 2016, KBA Criteria A, E)

A species or ecological community having a global range wholly restricted to a defined
geographic area such as a region, country or site. For example, a species considered to be
endemic to NSW has its entire global range confined to NSW.

Environmental stress (from IUCN 2016, KBA Criterion D)

Natural events like floods, droughts, storms, wildfires, earthquakes as well as high or low
temperature caused by global change; it can also describe the lack of food due to the
bottom-up effect of environmental stress or massive die off of prey in ecosystems due to
infectious disease.

Evolutionarily distinctive

A species with few close living relatives, including those that are the only living
representatives of their genus (or higher taxonomic category), or an ecological community
containing a number of such species or a group of species known to share a long and
common history of evolution.

Extent of occurrence

The area of the total geographic range that includes all extant populations of a species or all
extant occurrences of an ecological community. [IUCN (2019b) and Bland et al. (2017)
provide guidance on how extent of occurrence should be measured for species and
ecological communities, respectively.

Extent or suitable habitat (IUCN 2016, KBA Criteria A, B)

The area of potentially suitable ecological conditions, such as vegetation or substrate types
within the altitudinal or depth, and temperature and moisture preferences, for a given
species (Beresford et al. 2011).

Geographically restricted (IUCN 2016, KBA Criterion B)

A biodiversity element having a restricted NSW, Australian or global distribution, as
measured by range, extent of occurrence, extent of suitable habitat or area of occupancy,
and hence largely confined or endemic to a relatively small portion of NSW, Australia or the
globe.
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Intact ecological community (IUCN 2016, KBA Criterion C)

An ecological community having the complete complement of species known or expected to
occur in a particular site or ecosystem, relative to a regionally appropriate historical
benchmark, which will often correspond to pre-European settlement of Australia.

Irreplaceability (IUCN 2016, KBA Criterion E)

Either (a) the likelihood that an area will be required as part of a system that achieves a set
of targets (Ferrier et al. 2000) or (b) the extent to which the options for achieving a set of
targets are reduced if the area is unavailable for conservation (Pressey et al. 1994).
Irreplaceability is heavily influenced by geographically restricted biodiversity, but it is a
property of an area within a network rather than of an element of biodiversity and is related
to the concept of complementarity.

Mature individuals (IUCN 2016, KBA Criteria A, B, E)

The number of individuals known, estimated or inferred to be capable of reproduction as
defined in IUCN (2012, 2019b).

Ongoing research or monitoring program

An activity of ecological enquiry whose goals and methods are described in publicly
available documents such as the published scientific literature.

Persistence

Persistence of a biodiversity element means that its loss (e.g. species extinction, ecosystem
collapse) or decline (e.g. of numbers of mature individuals of a species, ecosystem extent
and condition) is avoided, both now and into the foreseeable future.

Population size (IUCN 2016, KBA Criteria A, B, D)

The total number of mature individuals of the species (IUCN 2012). Only populations
considered to be ‘wild’” should be included in estimates of assessment parameters (IUCN
2019a).

Predictably (IUCN 2016, KBA Criterion D)

An expectation of species occurrence at a site during particular seasons or at one or more
stages of its life cycle, based on previous or known occurrence, such as in response to
specific climate conditions.

Range (IUCN 2016, KBA Criterion A, B, E)

The current known limits of distribution of a species, accounting for all known, inferred or
projected sites of occurrence (IUCN 2012), including conservation translocations outside
native habitat (IUCN 2019b) but not including vagrancies (species recorded once or
sporadically but known not to be native to the area).
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Regularly (IUCN 2016, KBA Criteria A, B)

The occurrence of a species is hormally or typically found at the site during one or more
stages of its life cycle.

Relatively Intact: Intact refers to ecological integrity based on high abundance of native
species relative to non-native species, structural integrity and ecological processes.
‘Relatively intact’ means that intactness is evaluated relative to most other remaining areas
of similar ecosystem types.

An area has relatively intact structural integrity if it has high representation, relative to areas
containing similar ecosystem types, of major ecosystem components including biota and
resources derived from biota, projected to have been present at the time of European
settlement (e.g. for a forest, this would include native trees and understorey shrubs
represented by the full range of age or size classes, native ground layer plants, and native
fauna, as well as derived features such as woody debris, developed soil profiles, etc.; and
these components would be in a healthy state relative to other occurrences of similar types).
There are likely to be fluctuations in biotic components in response to rainfall or responses to
natural disturbances.

An area has relatively intact ecological processes if it contains examples of natural
ecological processes such as food webs, regeneration of succession after disturbance,
animal movements, etc. that continue to function to a high degree, relative to areas
containing similar ecosystem types (e.g. for a woodland on the NSW western slopes, this
would include areas in which regeneration of native trees and shrubs is uninterrupted
relative to other occurrences of similar types or regenerating from natural disturbances).

Reproductive unit (JIUCN 2016, KBA Criteria A, B, E)

The minimum number and combination of mature individuals necessary to trigger a
successful reproductive event at a site (Eisenberg 1977). Examples of five reproductive units
include five pairs, five reproducing females in one harem, and five reproductive individuals of
a plant species (i.e. where each plant is a reproductive unit).

Resilience: Resilience is a measure of the persistence or capacity of species and ecological
communities to withstand and/or recover from disturbances.

Restricted range (IUCN 2016, KBA Criterion B)

Species having a global range size less than or equal to the 25th percentile of range-size
distribution in their taxonomic group, up to a maximum of 50,000 km? as estimated using
extent of occurrence as measured in (IUCN 2019b). This assumes that all species within the
taxonomic group have been mapped globally. If all species in the taxonomic group have not
been mapped globally, or if the 25th percentile of range-size distribution for a taxonomic
group falls below 10,000 km?, restricted range should be defined as having a global range
size less than or equal to 10,000 km?2,

Species
Under the Biodiversity Conservation Act 2016 (NSW), species includes:

i) a defined subspecies, and
i) ataxon below a subspecies, and
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iii) a recognisable variant of a subspecies or taxon, and

iv) a population of a particular species (being a group of organisms, all of the same species,
occupying a particular area).

Target (IUCN 2016, KBA Criterion E)

A conservation target is the minimum amount of a particular biodiversity feature for which
conservation is desirable through one or multiple conservation actions (Possingham et al.
2006).

Taxonomic group (IUCN 2016, KBA Criterion B)

Taxonomic ranks above the species level.

Threatened (IUCN 2016, KBA Criterion A)

Assessed through globally standardised methodologies as having a high probability of
extinction (species) or collapse (ecological communities/ecosystems) in the medium term
future. Threatened species are those assessed as Critically Endangered (CR), Endangered
(EN), or Vulnerable (VU) in the BC Act, the EPBC Act or IUCN Red List for Species or IUCN
Red List for Ecosystems.

Threshold (IUCN 2016, KBA Criteria A-E)

Numeric or percentage minima which determine whether the presence of a biodiversity
element at a site is significant enough for the site to be considered an AOBV under a given
criterion or sub-criterion.

Trigger (derived from IUCN 2016, KBA Criteria A-E)

A biodiversity element (e.g. species, ecological community or ecosystem) by which at least
one criterion and associated threshold is met.
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Appendix 1: Summary of criteria for Areas of
Outstanding Biodiversity Value and suggested likely
thresholds

Clause 3.1(1) (a) the area is important at a state, national or global scale

Species and ecological communities endemic to NSW are considered to be of global significance.
For species and ecological communities that are not endemic to NSW, their scale of importance will
depend of relative importance of populations (species) or distribution and species composition
(ecological communities) in NSW relative to elsewhere. Species and ecological communities listed
as threatened under the Environment Protection and Biodiversity Conservation Act 1999 (Cwilth)
are considered to be at least of national significance (independent of whether or not they are
endemic to NSW).

Clause 3.1(1) (b) the area makes a significant contribution to the persistence of at least one
of: (i) multiple species or at least one threatened species or ecological community, (ii)
irreplaceable biological distinctiveness, (iii) ecological processes or ecological integrity, (iv)
outstanding ecological value for education or scientific research.

See clauses below for detalil.

Clause 3.1(2) An area makes a significant contribution to the persistence of multiple species

or at least one threatened species or ecological community if:

a) it provides resilience during periods of environmental stress that is important for their continued
existence

Two suitable thresholds for triggering Clause 3.1(2)(a) would be:

i) that an area supports 210% of the NSW, Australian or global population size of one or more
species during periods of environmental stress; or

i) that an area produces propagules, larvae, or juveniles that maintain 210% of the NSW,
Australian or global population size of a species.

b) it sustains adaptive capacity or evolutionary potential because it contains high levels of unique
components of genetic or phenotypic diversity that will enable species to adapt to changing
environments or it functions as an important ecological or evolutionary refuge able to sustain
viable populations of species at risk due to climate change or other environmental stresses

Either:
e unique genotypes or phenotypes or evolutionary significant units; or

e  210% of the NSW, Australian or global population size of one or more species during periods
of environmental stress

c) it supports migration or dispersal of animals and plants, currently or in the future, that will
contribute significantly to the persistence of species at risk

i) connectivity (corridors, stepping stones, etc) of native vegetation in areas where there has
been marked habitat loss; or

i) habitat and/or food resources that sustain migration pathways.
d) itis habitat critical for the survival of a threatened species

The whole or any part or parts of the area or areas of land comprising the habitat of a threatened
species, population or ecological community that is critical to the survival of the species, population
or ecological community at the NSW, Australian or global scale

Clause 3.1(3) An area makes a significant contribution to the persistence of irreplaceable

biological distinctiveness if:
a) it has a very high structural, functional or compositional diversity, or

i) Structural diversity: Areas with a high diversity and complexity of structural features (both
biotic and abiotic) that provide suitable habitat for a diverse array of biodiversity; or
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i) Functional diversity: Areas with a high diversity and complexity of functional diversity features
(both biotic and abiotic) that provide suitable habitat for the persistence of a diverse array of
biodiversity; or

iii) Compositional diversity: Areas with high taxonomic diversity will contain relatively high levels
of alpha and/or beta diversity.

iv) Assessment of what constitutes ‘very high’ structural, functional or compositional diversity
should be made relative to other areas. ‘Very high’ areas should have the top 20% of
diversity relative to other sites.

b) it is an essential site for the persistence of evolutionary or ecological distinctive species,
endemic species or ecological communities, or

To allow persistence, these areas must contain one or more of the habitat features and
requirements needed by the species or ecological communities to survive. The area may provide
continuous habitat for the species or ecological community or a species may depend on the area
only at certain times of the year or in certain years. Few other sites will be occupied by the species
or ecological community, and hence few other sites appear to provide suitable habitat.

Species or ecological communities are considered to be endemic to NSW if they occur nowhere
else but in NSW. Species or ecological communities are considered to be endemic to Australia if
they occur nowhere else but in Australia. Evolutionary distinctive species are those that are
considered to have distinct lineages to most other species. Ecologically distinctive species are
those considered to have different or distinctive ecologies to most other co-occurring species.

In all cases, the area should be demonstrated to be essential for the species or ecological
community persistence.

) itis an essential site for the persistence of 2 or more threatened species or ecological
communities in any combination.

They may do this by:
i) contains a significant proportion (210%) of the state, national or global population size of two

or more species facing at least a high risk of extinction, and at least five reproductive units
per species (unless all of the populations for the species are at the site);

i) holding 220% of the NSW, National or global extent of a threatened ecological community;

ii) regularly contains 21% of the NSW, Australian or global population size of each of a number
of restricted-range species, determined as either 22 threatened species OR 0.02% of the
global number of threatened species, whichever is larger.

iv) contains assemblages of species that are nationally or globally restricted and so contribute
significantly to the global persistence of biodiversity at the genetic, species and ecosystem
levels. IUCN (2016) provides indicative thresholds under KBA criterion B3. Key features are:

a) for taxa with a global median range size <25,000 km?, 20.5% of the global population
size of each of a number of bioregion-restricted species within a taxonomic group,
determined as either =2 threatened species OR 10% of the species restricted to the
bioregion, whichever is larger; or

b) for taxa with a global median range size 225,000 km2, =5 reproductive units of =5
bioregion-restricted species OR 30% of the bioregion-restricted species known from the
country, whichever is larger, within a taxonomic group; or

c) the site is part of the globally most important 5% of occupied habitat for each of 22
threatened species. The ‘most important occupied habitat’ can be observed or inferred
through the following:

i. density of mature individuals, or
ii. relative abundance of mature individuals.

d) breeding area where a significant proportion of the NSW, Australian or global population
size of a threatened species is produced, and so contribute significantly to the global
persistence of biodiversity at the species level. IUCN (2016) notes that this equates to a
site that predictably produces propagules, larvae, or juveniles that maintain 210% of the
NSW, Australian or global population size of a species. This element captures source
sites that make a large contribution to the recruitment of a species elsewhere, even
though the number of mature individuals at the site may, at times, be low or zero.
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Clause 3.1(4) An area makes a significant contribution to the persistence of ecological

processes or ecological integrity if:

a) it has ecological integrity, being an area that is:

i) an outstanding, relatively intact example of a functioning ecosystem type, or if a fully intact
ecosystem does not remain, then the best remaining example of that ecosystem type that
contributes to maintaining the persistence of biodiversity and ecological integrity, or

Relatively intact ecological communities or best remaining examples.

i) the most intact remaining site of a species occurrence that provides habitat requirements vital to
the conservation of a species, or

i) of all the remaining areas that the species occupies, this is the most intact remaining site;
and

i) the area contains elements necessary to ensure the NSW, Australian or global persistence of
the species with a very high likely probability. Such elements may include sufficient
population size, sufficient area and/or sufficient habitat.

iii) the last known remaining site of a species occurrence, or

Entire NSW, National or global population of a species
b) itis a primary contributor to the continuation of essential ecological processes, or

Habitat areas that make a significant contribution to the continuation of essential ecological
processes. Ecological processes are those processes that drive the life histories of species (the
fundamental patterns of growth, survival, reproduction, recruitment and dispersal) and mediate the
persistence and sustainable functioning of ecological communities. These processes are driven by
a range of factors (both biotic and abiotic), including temperature and rainfall, disturbances such as
fire, flooding and canopy gaps, interactions between species (e.g. pollination, dispersal,
competition, predation).

c) itis an essential site for a significant proportion of the population of a species during one or
more key life history stages or processes.
Either of:
i) An aggregation representing 21% of the population size of a species (at the NSW, Australian
or global scale), over a season, and during one or more key stages of its life cycle; or

i) A number of mature individuals that ranks the site among the largest 10 aggregations known
for the species at the NSW, Australian or global scale.

Clause 3.1(5) An area makes a significant contribution to the persistence of outstanding
ecological value for education or scientific research if it contains established infrastructure

or data related to long-term ecological research monitoring programs that establish an
irreplaceable historic baseline, being the best site anywhere in NSW for long-term research
on particular species, ecological communities or ecological processes.

Either:

i) Outstanding ecological value for education would include places that support important
species or ecological communities (including iconic species under the NSW Saving our
Species Program), important ecological processes or ecosystem functions that maintain
species or ecological communities that can be readily used in education activities; or

i) A scientific research site with long-term datasets (= 10 years) that address key issues for
biodiversity conservation in that ecosystem, established infrastructure or research and
management networks to maintain ongoing monitoring and data collection and analysis, and
allow a comparison over time of changes in that landscape.
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