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St Patricks Plains Wind Fan
Flora and Fauna Habitat Assessment

SUMMARY

A wind farm development is proposed on the St Patricks Plains area on the eastern Central
Plateau in Tasmania. The development will include the construction of up to 47 Wind Turbine
Generators (WTGs) The proponent (Ark Energy Pty Ltd) engaged North Barker Ecosystem
Services (NBES) to undertake botanical field surveys and fauna habitat assessments (excluding
avifauna within this current report) of the project area, and to make recommendations to
minimise impacts to threatened natural values, particularly regarding limiting the likelihood of
significant impacts to Matters of National Environmental Significance (MNES).

Vegetation
Nineteen TASVEG vegetation units have been recorded within the project area:

- AHF, freshwater aquatic herbland** 70.15 ha

- AHL,_ lacustrine herbland**  2.13 ha

- DAD. Eucalyptusamygdalinaforest and woodland on dolerite | 345.22 ha

- DDE, Eucalyptusdelegatensisdry forest and woodland | 1,072.06 ha

- DDP. Eucalyptusdalrympleana, E. paiciflora forest and woodland . 531.34 ha
- DGW._ Eucalyptusgunnii woodland . 21.71 ha

- DPD., Eucalyptuspaucifioraforest and woodland on dolerite , 1,688.57 ha

- DRO, Eucalyptusrodwayiforest and woodland ; 13440 ha

- FAC_ cleared land with a canopy (primarily E. rodwayiand some E. paucifiorg .
26432 ha

- FAG, agricultural land | 1,089.47 ha (with Er indicating emergent E. rodwayi< 5 %
cover, and Ep indicating £. pauciflora< 5 % cover)

- FPE permanent easements. 4.30 ha

- FMH_ plantations for silviculture (hardwood), 602.15 ha
- FRG regenerating cleared land, 328.37 ha

- FUM,_ extra-urban miscellaneous, 27.53 ha

- GPH_ highland Poagrassland** 2,706.09 ha

- MGH, highland grassy sedgeland** 1,083.63 ha

- MRR,_ Restionaceae rushland 3.29 ha

- NLE Leptospermum forest  6.69 ha

- OAQ, water, sea 6190 ha

* |Indicates units that correspond to communities listed as threatened under the
Commonwealth Environment Protection and Biodiversity Conservation Act1999 (EPBCA).

** |ndicates units that correspond to communities listed as threatened under the Tasmanian
Nature Conservation Act 2002,
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Threatened Flora

Our surveys confirmed or established the presence of 23 threatened flora species, with 9 of
these not previously recorded within the project area (denoted with an asterisk):

An

Asperula scopariassp. scoparia(Threatened Species Protection AcfTSPA] rare)
Asperula subsimplex(TSPA rare)

Barbarea australiSTSPA and EPBCA endangered) *
Calocephalus lacteus(TSPA rare)

Carex capiflaced TSPA rare) *

Colobanthus curtisiae(TSPA rare and EPBCA vulnerable)
Cryptandra amara(TSPA endangered) *

Eucalyptus gunniissp. divaricata (TSPA and EPBCA endangered)
Glycine latrobeana(TSPA and EPBCRulnerable)

Hovea tasmanica(TSPA rare)

Isoetes humifior (TSPA rare)

Leucochrysum albicansvar. tricolor (TSPA and EPBCA endangered)
Muehlenbeckia axillaris(TSPA rare)

Myosurus australis(TSPA endangered) *

Myriophyllum integrifolium (TSPA vulnerable) *

Pterostylis pratensis(TSPA and EPBCA vulnerable)

Ranunculus pumiliovar. pumilio (TSPA rare)

Rhodanthe anthemoides (TSPA rare)

Senecio longipilus (TSPA vulnerable) *

Scleranthus fasciculatugTSPA vulnerable)

Taraxacum aristum(TSPA rare) *

Trithuria submersa(TSPA rare)

Viola cunninghamii (TSPA rare) *

additional 3 species that have been recorded from the project area in the past were not
relocated during our surveys but are still considered likely to be present, albeit not expected
to be widespread or abundant.

Epilobium willisii (TSPA rare)
Isoetes drummondii ssp. drummondii (TSPA rare)

Pilularia novae hollandiae (TSPA rare)

1 In addition to the species suspected to be mis-identified below, observations made during our surveys

indicate that records of Colobanthus curtisiae attributed to grassland habitats within the north of the
project area may be misidentifications of Colobanthus apetalus and/or C. affinis- our observations
suggest Colobanthus curtisiaemay be restricted to rocky outcrops within forested areas in the south
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A further two species have accepted records from the project area, but our observations (and
an independent assessment) indicate these may have been misidentifications of closely
related non-threatened species.

- Asperula minima (TSPA rare) suspected misidentification of A. pusilla A. conferta
and/or A. gunnii

- Prasophyllum crebriflorum (TSPA and EPBCA endangered) suspected
misidentification of P. sphacelatum

In addition to listed threatened species, our surveys recorded3 other vascular flora in the
project area that we consider to be conservation significant on the basis of few known records
within Tasmania (using Natural Values Atlas data and herbarium records).

Weeds

The study area has been found to support several intoduced species, with around 70
recorded from the 2019/20 surveys, including 8 species of weeds declared under the
Tasmanian Weed Management Act 1999

Threatened Fauna
The project area is known to support at least five threatened fauna:
- Tasmanian devil
- Spotted -tailed quoll
- Eastern quoll
- Ptunarra brown butterfly
- Miena jewel beetle

Based on the survey results and habitat quality assessment, the design process was guided
with the intention of minimising impacts to threatened fauna (amongst other things). The
design processresulted in the avoidance of:

1 96 % of high-quality habitat for the ptunarra brown butterfly (1,158 of 1,208 ha), 93 %
of moderate quality habitat (1,978 of 2,135 ha), and 95 % of low-quality habitat (421
of 444 ha).

1 All emergence hole and adult observation locations, and 94 % of mapped potential
habitat for the Miena jewel beetle; and

1 All known dens with confirmed devil activity, and 96 % of all mapped burrows.

Direct avoidance has thus reduced the potential for significant impacts on threatened fauna
considerably, particularly the ptunarra brown butterfly . We recommend some mitigation

measures (such as preclearance surveys) that should be applied to ensure residual impacts
are not significant and prevent the proposal from having an unacceptable impact on the

potential persistence or occurrence of threatened fauna in the area.

Conclusions and R ecommendations

The project has been determined as a controlled action under the EPBCA (EPBC 2018497)
and will require assessment and approval under the Act. The Environment Protection
Authority Tasmania (EPA) will oversee the assessment in accordance with a bilateral
agreement between the State and the Commonwealth under section 45 of the Act.
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The Project SpecificGuidelines (PSGs) for Preparing an vironment Impact Statement issued
by the EPA explicitly requess information on the following MNES (excluding bird species not
covered by our scope):

1 Tasmanian devils
1 Spotted tailed quoll
1 Ptunarra brown butterfly

In addition, other values referenced in the PSGs that can include or be related to MNES
include:

1 Threatened flora and ecological communities
1 Wombat burrows (which can potentially provide denning habitat for devils and quolls)

Our results and analyses have established that theproposal can proceed without resulting in a
significant impact to these or other MNES. Largely this is due to avoidance of key habitats
during the design phase and the capacity to apply mitigation measures required to ensure
residual impacts are not significant.

No impacts are anticipated to ecological communities listed under the Commonwealth
EPBCA Very limited impacts are possible to threatened vegetation communities listed under
the Tasmanian Nature Conservation Act 2002 A very large number of threatened flora are
present within the project area, but only a small proportion at risk from the footprint . It may
be possible with design changes and mitigation to entirely avoid threatened vegetation
communities and flora.

Direct avoidance and a small footprint have significantly reduced the potential for impacts to
threatened fauna, but residual impacts can be further reduced by applying the micro -siting
and mitigation measures prescribed.

The following recommendations are made regarding general management of the pro posal
area and to ensure minimal impacts to conservation significant values.

Native Vegetation

- Concentrate direct and irreversible clearance within areas of nonnative vegetation
(cleared land) and non-threatened vegetation as much as possible.

- Apply micro-siting approach (with the aid of an ecologist) to areas of the final
footprint within native vegetation _ the micro-siting should aim to make minor
adjustments to the footprint on the ground by selecting localised areas with relatively
less important values (.g., lower condition areas), as well as maintaining variation
within a community across the project area (e.qg., protecting different facies within a
community where fine scale variation is present).

- Where disturbance but not complete clearance of native vegetation is required, such
as slashing firebreaks or easements, micresiting may be useful for selecting those
areas that will be the least impacted (or may even benefit) from this modification.

- Similarly, where modification areas required for IDF clearance and overhead
reticulation occur within native vegetation, the requisite removal of vegetation should
be done as selectively as possible to maintain the vegetation in a manner that as
closely approximates the original native TASVEG unit as possible and/or maintains
any key habitat values_ this is likely to require a targeted vegetation management
plan for these sectors, which could be a condition of approval to have completed
prior to works.

North Barker Ecosystem Services
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In cases of redesign, maximise the proportion of the footprint within non -native
(modified) vegetation and avoid threatened and/or native vegetation (as well as
habitat for threatened fauna, or locations of threatened flora).

Clearly demarcate the permitted impact area either in situ and/or clearly on
construction plans and specify on all contractor agreements that works, vehicles and
materials must be confined within the designated impact areas.

Areas of threatened communities beyond the impact footprint should be designated
as exclusion zones and marked on the ground and/or in construction plans to the
degree necessary to ensure no inadvertent impacts occur.

Incorporate a revegetation plan into the post -construction requirements, covering
areas where clearanceof native vegetation is not required to be a permanent loss
(e.g. borrow pits [if required], temporary access routes and temporary construction
disturbance footprints). The plan should outline suitable species for revegetation
(sourced from the local environment, with example species in Appendix K), as well as
revegetation specifics, such as seed application rates, use of established plants,
specific planting details, etc.

Threatened and Conservation Significant Flora

Apply the recommended exclusion zones within the constructed disturbance buffer to
reduce impacts to Pterostylis pratensisand Senecio longipilus.

Undertake micro-siting surveys for threatened flora (with scope for repositioning
components of the footprint), within the appropriate season for any aspect of the final
footprint and a buffer of 20 m (allowing for inadvertent disturbance prevention).

Spedfically, within the IDF clearance areas, target surveying should be used to identify
conservation significant flora that can be selectively avoided on the basis that their
small size and ecology will result in their viable persistence in the area after ckarance
without resulting in an obstruction to the IDF function.

Outside of the approved/unavoidable impact area, the general areas around
threatened and conservation significant flora locations should be protected from
indirect or inadvertent impacts by d esignating construction exclusion zones around
any known occurrences within 20 m of the footprint . exclusion zones must be
specified within the construction contracts and the exclusions should cover but not be
limited to mechanical disturbance, dumping of fill, alteration of drainage patterns and
soil compaction. Physical barriers or cordons should be applied as necessary to
reinforce the exclusion requirements.

Exclusion zones with the component of the footprint attributed to a construction
disturbance buffer may in particular be a viable mechanism to further reduce impacts
by protecting some values within this buffer (noting complete disturbance within the
construction buffer is unlikely to be necessary).

In addition, a designated construction exclusion zone should be implemented around
the location of Leucochrysum albicansvar. tricolor, which is approximately 200 m
from the footprint but as a significant population warrants additional protection.

The margin of the final footprint should be surveyed for Eucalyptus gunnii ssp.
divaricata to a radius of 15 m (the maximum tree protection zone under Australian
Standard for the Protection of Trees on Development Sites AS 4970-2009) , any
individuals of the species found within the buffer (and alive) should b e protected with
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a radial exclusion zone proportional to 12 x diameter at breast height (as per AS
4970-2009).

- For individuals of TSPA listed plants that cannot be avoided, a permit to take
threatened flora listed under the TSPA will be required through the MNature
Conservation Act 2002,

Weeds
- Undertake surveys of the precise works footprint when it is finalised.

- Following the above surveys, prepare and implement a project specific Weed
Management Plan (which must be linked to contractor requirements within a
Construction Environment Management Plan or similar), which amongst other things
must adhere to the principles of containment requirements and prescriptions for:

A Weed removal and treatment prior to, during, and after civil works.

A Requirements for wash-down and inspections of all site plant, including earth-
moving machinery?.

Threatened Fauna

Devils and quolls

- Avoid impacts to dens/burrows confirmed to support devils based on the current
survey results. It is noted however, that if this is not achievable, it may be possible to
reassess the status of the dens/burrows closer to works ¢e., the locations may no
longer be occupied at that time).

- Implement the recommended den management protocols within the final impact
footprint (direct and indirect) to a buffer of 50 m etres in the lead up to
clearance/disturbance’.

- Implement roadkill mitigation measures as follows:

A Internal road use should be limited to daytime hours to the maximum extent
possible within the requirements of the project .

A NAx=+| WGa GKqg & . FAd_C ¢CzoW| b+t " AAWGH|
construction and operation.
A For materials that will be transported to the site using roads, this should primarily

occur during daytime hours | any transport required outside daytime hours
should be subject to a roadkill risk assessment with mitigation if required .

A During the construction phase, all internal roads within the works area should be
monitored (with documentation) for roadkill whenever the roads are being used,
with mortalities removed immediately upon location (to limit likelihood of
predators being attracted to the carcass). The same should applyto selected
arterial roads that will be subject to increased use as contractors commute to the
site from places of accommodation (as indicated in a traffic assessment report).

A During operations, a monitoring program (with documentation) should be
established on internal roads for roadkill . with the frequency of monitoring to

2 DPIPWE (2015b)
3 As per the DPIPWE devil survey guidelines

Vi
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be established with understanding of how frequent staff will be on site once the
site is operational. As part of the program, mortalities would be removed
immediately upon location (t o limit likelihood of predators being attracted to the
carcass). The same should apply to selected arterial roads that will be subject to
increased use as contractors commute to the site from places of accommodation.

Ptunarra brown butterfly

- Habitat avoidance should be prioritised based on our habitat quality stratification
results from high to low.

- Apply the recommended European wasp monitoring strategy.
Miena jewel beetle

- All known potential habitat patches should be excluded from the footprint of the
development.

- In addition to avoiding known habitat patches, the host plant Ozothamnus hookeri
must be considered during micro-siting surveys of the final footprint within the
northern half of the project area, to ensure that no potential habitat has currently
been overlooked due to the scale of the surveys.

- If all habitats cannot be avoided, an estimate of individuals to be impacted will be
required to inform a permit to take under the TSPA (Section 5), with an estimate of
individuals likely to require a targeted survey of food plants within the flowering
season.

Where complete habitat avoidance is not achievable, an alternative approach may be
warranted as follows:

- Conduct an additional survey comparing the density of beetles within the
unavoidable impact area to the remaining habitat patches , given that beetle density
may fluctuate between years and that the upcoming summer of 2024 will be an
alternate year in the species 2year larval life-cycle, we propose that in lieu of
counting beetles, a count of larval bore holes is undertaken instead over the coming
winter (2023). this may in fact be a more reliable measure of the value of the habitat
within the impact area, as comparing counts of adult beetles in a given area may be
obfuscated by the fact the adults could have moved around to different locations
and/or plants once they have emerged from their bore holes and larval stages
(notwithstanding that the flowering plants used by the adults represent an important
part of the lifecycle too).

- To support the count of larval bore holes, a count (or relative measure of abundance)
of O. hookeri plants should be collected (concurrently with the bore hole count)
within the impact area and patches of habitat outside of the footprint _ this will
provide a more robust measure of foraging habitat loss/retention than the current
habitat patches, which do not account for variable density of the host and foraging
plants within each patch.

If the area of habitat to be lost to the footprint is not found to be disproportionately
important for bore hole locations (relative measure of abundance for number of beetles) nor
for the abundance of food plants (direct measure of habitat availability for adults), the
proposed extent of clearance may not be considered a significant loss by the regulator.

Further mitigation is available at the pre-clearance phase to limit the risk of direct impacts to
individuals (and thus reduce the overall effect of the habitat loss by not removing these
individuals from the breeding population) as follows:

North Barker Ecosystem Services
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In the winter of the last even-dated year prior to works commencing (within, or in the

immediate vicinity of the known habitat patches, as works beyond this area are
irrelevant), all plants found to support larval bore holes of this species should be cut
at ground level and translocated to a habitat patch beyond the impact footprint.

Any larvae within the bore holes can be expected to be able to survive on the wood
of the translocated plant until emergence the following summer (Karen Richards pers.
comm.) . note this is why the harvesting of the plants must be undertaken in the
winter of an even-dated year, as if it was undertaken in the winter of an odd year the
larvae could not survive for 18 months on the dead plant and thus would not make it
to adulthood.

Translocation of the habitat plants containing larval bore holes (and presumably
larvae within) will require a permit to take threatened wildlife under the TSPA/NCA.

Consideration of Offsets

Vegetation

If significant residual impacts to threatened native vegetation remain after avoidance
and mitigation, offset priorities should be the GPH and MGH communities, with
dGol Gi Gl "I K dl zAx Kz |1zl A1 Gbo K+ Kz KCz
management agreements to improve the condition of the units on site. Management
agreements designed to maintain or improve condition of these units could include
grazing prescriptions, control of woody plants, and ecological burning. To provide a
mechanism that is compatible with existing landuse for primary production, it is
recommended to explore opportunities for the management agreements to be
implemented in the form of stewardship agreements, where landowners are
compensated for managing the habitat to maintain/improve the c¢ onservation
significant values, in situations where the stewardship agreement was not upheld
(informed by periodical monitoring) the associated stipend could be redirected as a
monetary contribution to research and/or conservation efforts specific to the value.

Threatened flora

After avoidance and mitigation, if residual impacts to threatened native flora are
sufficient to require offsets, the site has significant scope to contribute to an

improved reservation status of several species. There is also sigficant scope on site
for applying management agreements designed to maintain or improve habitat for

threatened flora, including through grazing prescriptions, control of woody plants

(within non-forest environments), and ecological burning. As per native vegetation,
paid stewardship agreements are recommended as the mechanism for such
agreements.

Based on current impacts, the need for offsets of threatened flora is unlikely,
particularly with the option to implement targeted exclusion zones for Senecio
longipilus and Pterostylis pratensis Specific to these species however, additional
consideration of offsets may be warranted if proportional impacts to the overall
population estimates cannot be reduced (such as if the recommended exclusion
zl £qd "Ted)~ K " AAWG
o For the Senecio longipilus the species is considered to be highly suited to
seed collection and propagation of replacement plants, noting the
construction disturbance buffer post-works would be a highly suitable
location for establishing an offset planting, which could be self-sustaining
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along the new habitat edges where they occur adjacent to native grasslands
on basalt outcrops in particular.

o For Pterostylis pratensisthe most effective offset outcome would be to place
a conservation covenant (or similar reservation mechanism) around a
concentration of plants, noting the species is poorly reserved as per the NRE
listing statement.

Threatened fauna

The prevention of impacts to potential den sites is considered to be adequate for

maintaining the potenti al population persistence of devils and quoll species in the
area. If at some point during construction or mitigation, natal den locations are found
and are required to be decommissioned, these should result in an offset

replacement dens from artificial structures are not seen as useful in an environment
with so many natural alternatives, so a more beneficial offset may involve a monetary
contribution to research and/or species conservation.

Similarly, roadkill mortalities to threatened fauna, if they are considered to constitute
significant residual impacts, may best be offset with a monetary contribution to
research and/or species conservation particularly if it can be linked to roadkill
mitigation priorities.

In terms of the overall loss of potential habitat for devils and quolls, the permanent
loss of only 102.79 ha, plus the additional loss of denning suitability within 0.20 ha
(but remaining suitable for foraging) is not considered to constitute a significant
residual impact (as per the assessmentsin Section 5.1). If there is a requirement to
offset this loss of habitat however, there is limited value to these species in the offset
being a covenant of additional land, as this is not considered likely represent a net
gain for the species, considering available land is not limiting their populations, and
tenure and reservation status have little relationship to devil density*. In equivalent
scenarios a monetary offset has been accepted as the most beneficial mechanism for
loss of habitat, and if required in this scenario could be scaled according to the
measured habitat quality and supported density of devils (from available local data).

After avoidance and mitigation , if residual impacts to ptunarra brown butterfly habitat
are sufficient to require offsets, offset priorities should be the highest quality butterfly
habitat and, more broadly, the GPH and MGH communities, with significant scope to
|l z1 AV Gbo A=+ Kz KCz NA" Az~ d T +d+x7 0" KGz I
agreements to improve the condition of the units on site. Management agreements
designed to maintain or improve habitat for the butterfly could include grazing
prescriptions, control of woody plants, and ecological burning. To provide a
mechanism that is compatible with existing land use for primary production, it is
recommended to explore opportunities for the management agreements to be
implemented in the form of stewardship agreements, where landowners are
compensated for managing the habitat to maintain/improve the conservation
significant values, in situations where the stewardship agreement was not upheld
(informed by periodical monitoring) the associated stipend could be redirected as a
monetary contribution to research and/or conservation efforts specific to the value.

4 DPIPWE (2010); Cunninghaner a/. (2021)
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If the proportional loss of Miena jewel beetle habitat (or number of individuals) is
considered significant following the recommended additional survey work, there is
ample scope to undertake replacement planting of the key habitat plant within or
supplementary to equivalent habitat patches.

North Barker Ecosystem Services
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Version Date Author / Comment

Draft 0.1 16/6/2020 Grant Daniels completed draft for internal review

Version 1.0 18/6/2020 Grant Daniels delivered to client for review

Version 2.0 27/04/2021 Grant Daniels (with NBES staff) delivered to client
following design updates associated with new
layout, new maps and figures

Version 3.0 24/12/2021 As above

Version 4.0 31/03/2022 As above

Version 5.0 21/6/2022 As above

Version 6.0 23/1/2023 As above

Version 7.0 16/6/2023 NBES ydated in response to regulator comments

Version 71 21/6/2023 NBESminor updates

North Barker Ecosystem Services, 283. This work is protected under Australian
Copyright law. The contents and format of this report cannot be used by anyone
for any purpose other than that expressed in the service contract for this report

without the written permission of North Barker Ecosystem Services.
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List of Acronyms
(excluding measurement units and abbreviations defined within figures or tables)

AHF_ freshwater aquatic herbland (TASVEG unit)

AHL  lacustrine herbland (TASVEG unit)

ANOVA _ Analysis of variance

DAD . Eucalyptus amygdalinaforest and woodland on dolerite (TASVEG unit)

DAWE - Department of Agriculture, Water and the Environment, now Department of Climate

Change, Energy, theEnvironment and Water (DCCEEW)

DDE, Eucalyptus delegatensisdry forest and woodland (TASVEG unit)

DDP_ Eucalyptus dalrympleana E. pauciflioraforest and woodland (TASVEG unit)

DGW, Eucalyptus gunnifwoodland (TASVEG unit)

DFTD, Devil Facial Tumour Digase

DPD, Eucalyptus paucifloraforest and woodland on dolerite (TASVEG unit)

DRO, Eucalyptus rodwayiforest and woodland (TASVEG unit)

DSEWPaC Department of Sustainability, Environment, Water, Population and Communities

DPIPWE, Department of Primary Industries, Parks, Water and the Environment, Tasmanija
now NRE- Department of Natural Resources and the Environment, Tasmania

EIS Environmental Impact Statement

EPA Environment Protection Authority Tasmania

EPBCA Environment Protection and Biodiversity Conservation Act 1999

FAC  cleared land with a canopy (TASVEG unit)

FAG, agricultural land (TASVEG unit)

FPE permanent easements (TASVEG unit)

FPH, plantations for silviculture (TASVEG unit)

FRG regenerating cleared land (TASVEG unit)

FUM, extra-urban miscellaneous (TASVEG unit)

GPH_ highland Poagrassland (TASVEG unit)

HSD (Tukey test) Honestly Significant Difference

LUPAA Land Use Planning and Approvals Act 1993

MGH _ highland grassy sedgeland (TASVEG unit)

MNES, Matters of National Environmental Significance

MRR_ Restionaceae rushland(TASVEG unit)

NBES North Barker Ecosystem Services

NCA_ TasmanianNature Conservation Act 2002

NLE, Leptospermum forest (TASVEG unit)

NRE, Department of Natural Resources and the Environment, Tasmania

NVA . Natural Values Atlas database (DPIPWE, Tasmania)

OAQ, water, sea(TASVEG unit)

RFA TasmanianRegional Forest Agreement 1997

PC. Phytophthora cinnamomi

SPRAT Spedes Profile and Threats Database

TSPA Tasmanian 7Threatened Species Protection Act 1995

WTG, Wind Turbine Generator
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1 INTRODUCTION

1.1 Background

A wind farm development is proposed on the St Patricks Plains area on the eastern Central
Plateau in Tasmania (Figure 1). The development will include the construction of up to 47
Wind Turbine Generators (WTGs). The turbines require a pad on which to be constructed, as
well as a hardstand to accommodate a crane during construction. Each turbine also requires
an access road. The project will also require a range of ancillary infrastructure, including
laydown areas and hardstands; construction compounds; and transmission infrastructure.
Three meteorological towers (met masts) have already been constructed for collecting data to
assessthe feasibility of the proposal (with two to remain through operations) . Further detail
on the project is contained in the main body of an Environmental Impact Statement (EIS)

The proponent (Ark Energy Pty Ltd) engaged North Barker Ecosystem Services (NBES) to
undertake botanical field surveys and fauna habitat assessment(excluding avifauna within this
report) of the project area, and to make recommendations to minimise impacts to threatened
natural values, particularly regarding limiting the likelihood of significant impacts to Matters

of National Environmental Significance (MNES) Subsequently, the current study presents
results from surveys completed between 2019 and 2022 of the project area,which is bound by
the cadastral parcels of the participating landowners, but within which the proponent
specified some areas that will be excluded from development (thus requiring less survey or no
surveys at all) (Figure 1)

1.2 Project Area and Existing Env ironment

1.2.1 Project area and location characteristics

NAK n" A1V GI F~d nW'Gldq Gg GlI KC+x o "dd"1l G" I k+l AT "W &G
Central Highlands Council. The project area and the surrounding local areas have been subject

to a long history of human modification and management, including land
clearance/conversion, pastoral agriculture, game management, and forest use. Local terrestrial

habitats are consequently heterogeneous with varying apparent levels of human influence.

1.2.2 Survey/study area

The project area iseffectively defined by the cadastral margins of the participating properties,
with the exception of an internal forest reserve (c. 275 ha) that has been excluded from
consideration and investigation by the proponent (Figure 1). The remaining 10,043 ha
represents the extent of the survey area for our investigations; within this area there were
additional internal exclusions nominated by the proponent for the purposes of natural values
avoidance (for previously reported values), nature covenants, and buffers around incompatible
land uses (e.g. shack villages) the c. 1,300 ha within these exclusion areas were surveyed in
our investigations to the extent where we could map patch-scale values, but were not
surveyed to the same level of detail as areas that might contain the development footprint.

1.2.3 Geology

Soils throughout the project area are primarily derived from Jurassic dolerite (geocode Jd
6499), particularly the southern sections (e.g. Christians Marsh)and the northeast (Ripple
properties); soils derived from Tertiary basalt (Tb 7499)are more prominent on the properties
making up the north -western corner (Wihareja, Allwrights, St PatricksPlains), including low-
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profile basalt outcrops emergent from broader basalt plains, which themselves are
interspersed with swales of Quaternary depositions (Qh 8499).

1.2.4 Topography and altitude

The project area is around 600 ma.s.P at its lowest point on the section of the Shannon River
in the southwest corner on Christians Marsh. The highest point is around 980 m a.s.lon the
flanks of a hill in the northwest corner of Ripple North near Poatina Road. Variation in relief is
greatest in the southern half of the project area, including relatively incised slopes leading
down the Shannon River, moderately steep hills (sometimes forming ridges), interjoining flats
and gully bottoms. Relief is far less within the northwest part of the proje ct area, where a large
plateau (c. 900 ma.s.) grades gently to the margins of the Shannon River (c. 880 ma.s.) and
is flanked by modest slopes of small rises (c.920 m a.s.).

1.2.5 Climate characteristics®

Mean rainfall for the area is around 1000 mm per annum, with a marked seasonal peak in
precipitation from May to September . This coincides with the coldest time of year, in which
average daily minimums are below 0 J C and average daily maximum temperatures are below
10 JC. Average daily maximum temperatures throughout the rest of the year are below 20 J
C, but temperature can be in excess of 30J C infrequently.

2 BOTANICAL SURVEY AND FAUNA HABITAT ASSESSMENT

2.1 Background Research . Supporting Data

The following sources were used for biological records from the region to supplement field
data collected by NBES:

1 Protected Matters database’ . all matters of national environmental significance
that may occur in the area or relate to the area in some way.

! Tasmanian Natural ValuesAtlas (NVAP _ this Department of Primary Industries,
Parks, Water and the Environment, Tasmania (DPIPWE) database includes biological
records.

i TASVEG 3.0 (and TASVEG LiveYigital data , these layers have been field-
truthed during ground surveys.

1 Previous assessments on natural values within the project area (by NBES).

2.2 Survey Timing

Ground surveys by NBES ecologistscommenced in winter 2019 and concluded in summer
2022, with multi-person field trips varying in duration from 1-5 days undertaken in July,
August, October, November, December, January and March. The 2019 winter trips were
primarily for reconnaissance, while the autumn 2020 field trips were for targeted surveys of
the ptunarra brown butterfly ( Oreixenica ptunarrg); the distribution of survey effort across the

5 Above sea level

6 Using climatological data from the nearest weather station at Liawenee Moor, 41.90°S 146.67°E D57m
AMSL

7 EPBCAProtected Matters report, (Commonwealth of Australia), PMST _I63KLI

8 NVA report_ nvr_1_03Jun-2020 (DPIPWE2020a) . with the database checked manually at later dates
for new records
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other surveys was aligned with optimal surveytiming for threatened flora species considered
to have a high likelihood of being present (based on previous records to a radius of 5 km).

0 5
N Base data from theLIST

H (www.thelist tas.gov.au),

kilometres © State of Tasmania
B
D Project area ®
Proposed infrastructure )
Devonport St Helens

Source: ARK Energy as of 06/12/2022

UG Reticulation - Met mast - BESS
IDF Hardstand ‘:] OH Reticulation Validation Mast

Launceston

Joint Box OH Reticulation Pole - | IDF Radial Clearing

Construction
o l:| Disturbance Buffer

Substation

[ 1]
[
[ ]
v,

Switchyard

OM facility

>,

Exclusion zones y
b 3| Natural values avoidance Ot @ -

Proponent exclusion

] Reseved and nerthbarker

B
B

PAS115 24/05/2023 LD

Figure 1: Location of the project area on the eastern Central Plateau
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2.3 Flora Methods

Flora field data were recorded using handheld non-differential GPS units with average location
accuracy <10 m.

2.3.1 Vegetation mapping

In Tasmania the primary source on the distribution of vegeta tion is the state-wide TASVE®
mapping database (with TASVE®&4.0 being the latest iteration [version 3.1 being the latest at the
start of the project], and current distribution data available in the TASVEG Livedatabase version)
The compilation of TASVEG has been an iterative process of improvement and refinement upon
the original base layer, that was collated from several sources®. As a result, data within TASVEG
do not completely represent vegetation extent and distribution at a single date. Indeed , some
areas are still mapped at a coarser sale than the general 1: 25,000 or based on interpretation of
imagery over ten years old!. Furthermore, vegetation mapping at any scale can be an exercise in
judgement, with an inherent potential for errors in interpretation. Subsequently, it is standard
practice to truth TASVEG data using recent imagery and ground sampling®.

The image interpretation process for the current proposal involved several satellite images
accessed via Google Earth Pr&. The images had a resolution of no more than 2.5 m, with
capture dates ranging from 29/12/2018 to 4/1/201 9, with most images captured on the earlier
date. Imagery was examined for patterns of tone, texture, colour and contrast to identify
homogeneous patches of vegetation (aerial signatures). This was also informed by the
interpretation of environmental traits such as slope, aspect and elevation, due to their consistent
associations with vegetation units'. Patches were then manually assigned to TASVEG utsi
based on correlation with existing polygons within the TASVEG database and evident aerial
signatures.

Ground sampling was undertaken over the course of all field visits. Ground sampling involved

two or three ecologists traversing the survey area (mostly on foot) in a stratified fashion that

ensured ground sampling of the complete range of image signatures. When a patch was ground

sampled, the observer assessed the requisite traits of vegetation structure, floristics, geology and
environment to discriminate the patch from any other possible TASVEG units using the
descriptions and stepwise keys within the online versions of the current TASVEG companion
manual®®. Boundary discrimination was based on image interpretation and aided by point data
collected on a hand-held GPS unit. All ground sampling was undertaken during the daytime,
mostly in fine weather due to the potential sampling constraints associated with reduced

visibility from rain and/or low light.

This combination of image interpretation followed by stratified ground sampling and
interpolation is consistent with the DPIPWE guidelines for natural values assessments (section 7,
DPIPWE 2015'%) as well as the methods applied within vegetation mapping elsewhere'’ and
described in ecological manuals®®.

°® DPIPWE (2Q0a)

10 Harris and Kitchener (2005)

11 Kitchener and Harris 013)

12 TYMMP (2013)

13 Google Earth Pro (2020), March 202Q DigitalGlobe, TerraMetrics, CNES/ Airbus
14 Kirkpatrick and Nunez (1980)

15 Kitchener and Harris (2013)

16 DPIPWE (2015a)
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Following ground sampling and the collation of data, TASVEQunits observed on site were cross
referenced against all vegetation communities listed as threatened under the Tasmanian Nature
Conservation Act 2002 (NCA) and/or the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBCA) as well as conservation priorities for the Central
Highlands area under the Tasmanian Regional Forest Agreement(RFA)

2.3.2 Floristic surveys, including threatened flora searches

To support the determination of TASVEG units (as per DPIPWE guidelines, 201 and provide
general floristic data, within each native community at least one full vascular plant species list
was taken in representative ¥ ha plots using a Timed Meander Search Pocedure'®; this method
requires the observer to continue survey effort until survey yields (new species observations)
diminish towards zero. Outside the % ha plots, threatened species observations, and
observations of additional non-threatened plant species were noted as encountered while
traversing the site and while conducting all other observations . where nodes of additional
plants were present, additional plots were undertaken. Surveys for the current assessment (e.
excluding previous work on the site by NBES) included 95 floristic plots distributed across the
project area (Figure 2). While outside plots, flora survey effort was applied disproportionately
within locations considered likely to contain threatened species habitat (based on NBES
knowledge and NRE guidelines) or simply contain species not noted earlier (based on
observations of habitat variation at the sub-community scale). In addition, locations of p revious
threatened flora observations within the project area (based on NVA observation data) were
visited for verification of identification and to establish if the species were still present. At least
one observation location was visited for each threatened species previously reported from the
project area. In total, over 75 % of all previous observation locations for threatened flora were
visited. Similar to the defined plots, meandering searches within potential threatened species
habitat or at previously reported locations continued until a point in time when it was apparent
the likelihood of more observations was too low to warrant further effort .

To further increase the survey effectiveness in capturing threatened flora, the survey timings
were chosen to maximise the potential for recording threatened species (based on species
known within 5 km), particularly those with narrow windows for identi fication, such as orchids®.
Across our 2019 2020 and 2022 surveys, several days (> 25) searching has been dedicated
primarily to threatened flora.

Declared?* and environmental weeds, as well as symptomatic evidence of plant pathogens, were
searched for and recorded where evident within or close to (such as on an adjacent road) the
project area.

Botanical nomenclature follows the current census of Tasmanian plants?.

17 The Nature Conservancy (1994)

18 Kuchler and Zonneveld (2012)

19 Goff et al. (1982)

20 Wapstra, M. (2018)

21 Tasmanian Weed Management Act 1999
22 de Salas & Baker (2019)
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Figure 2: Coverage of flora and fauna survey methods
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2.4 Fauna Methods

Observations of habitat suitability for fauna (particularly threatened fauna) were made
concurrently with the flora ground surveys across the project area. Particular reference and/or
targeted searching was undertaken in relation to:

1 The suitability of habitat for, and the presence of dens (including natal dens) of the
Tasmanian devil (Sarcophilus harrisi), the eastern quoll (Dasyurus viverrinug, and
spotted -tailed quoll (Dasyurus maculatusssp. maculatus);

1 Habitat potential and the presence of possible emergence holes of the Miena jewel
beetle (Castiarina insculptg; and

1 Habitat mapping (and eventually targeted seasonal surveys within suitable habitat) for
the ptunarra brown butterfly.

2.4.1 Tasmanian devik and quolls

The Department of Agriculture, Water and the Environment (DAWE (formerly DSEWPaCand
now DCCEEW published guidelines for surveying Tasmanian devils and quolls these have been
largely superseded in relevancy and currency byNREguidelines relating specifically to surveying
with respect to assessing the impacts of development proposals®. The major difference is the
focus of the NRE guidelines on potential denning oppo rtunities, due to the importance of

limiting demographic pressures on the devil in particular in an era of increased mortality because
of Devil Facial Tumour Disease (DFTD). In contrast, thdDAWHED CCEEW guidelines were
developed to detect presence of a spedies only?*, which has less utility in determining
meaningful impacts from a proposal. As such, our survey for these species used a combination of
techniques from both guidelines to establish presence/absence and determine the suitability of

habitat for den ning.

For presence/absencé®, diurnal searching was undertaken for scats and prints throughout the
entire ground survey, with particular attention to potential dispersal routes ( e.g., tracks) and soft
substrate. Scats in particular are often detectable in latrine sites such as at track junctions and
creek crossingg® and can be differentiated using morphometric traits including colour, shape,
size and contents?’. For further confirmati on, remote motion -operated trail cameras were placed
at thirteen locations in the project area for between 2 and 60 nights (average 28 nights per
camera). The cameras were attached to stakes (or similarly solid surfacesput directed towards
ground level. Some cameras were located at spots with passive evidence of Tasmanian devils
(scatg) and/or potential denning or lay-up locations.

Characteristics of natal dens for these species include a dry, structurally stable inner chamber, a
chamber that is sufficient size for the mother and litter but is not so large as to be un -
defendable (which includes an entrance that is a tight fit for the mother), and the presence of
nooks and crannies for the young to hide in 2. Preferable habit characteristics are consideredto
include direct sun near the den entrance, shelter from predators around the den mouth, a dearth
of predators in the area (excluding other devils), an adequate prey base, habitat heterogeneity,

23 Natural and Cultural Heritage Division (2015)

24 DSEWPaC (2011)

25 DSEWPaC (2011)Natural and Cultural Heritage Division (2015)
26 DSEWPaC (2011)

27 Triggs (1996)

28 Mooney (unpublished data)
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complex shelter elements (such as cliffs, caves, earth bankand log piles), and friable soil for the
burrows?®. Some of these traits are fine scale habitat attributes, whereas others are landscape
scale (or have plausible proxies at the landscape scale) Thus, to determine the denning potential
of habitat on site, observers included in our field assessments consideration of the presences of
burrows/potential den sites, as well as higher level traits such as hydrology, soil, vegetation
structure, efc. Whilst it was not an aim of the assessment to undertake a systematic search for all
possible den structures, our general survey coverage is in excess of the minimum of30 % visual
coverage recommended in the NREguidelines®.

Additional burrows/potential dens are typically found during more detailed pre-clearance
searches (NBES unpublished data) To potentially quantify the balance of burrows yet to be
found within the footprint, following the field surveys, t he probability of further dens/burrows

occurring on site has been calculated by utilising the existing survey coverage to develop a
formula to predict the likely number of dens yet to be detected. To calculate the probability, all
survey tracks were buffered by 10 m (which accounts for the average extent of visibility of
ground surveying) and the density of dens/burrows observed per hectare calculated. Using this
known quantity, the potential for dens/burrows to occur in areas of the footprint that will be

searched with a pre-clearance survey can be extrapolatedusing the formula:

0 € 0 Q&0 RAHM £0d 6Q 'Q FAIE {020
Where D is number of known dens/burrows per hectare, and H is the extent of potential
habitat.

Additional predictive power is available by modelling denning habitat suitability based on
vegetation and landscape traits.

2.4.1.1 Denning habitat mapping & denning pr ediction

Habitat suitability has been modelled by stratifying vegetation based upon the likelihood of it

supporting denning structures. Table 1 shows the denning habitat classification and the
supporting rationale behind each class. This model has been run for both pre-construction (to
detail the level of impact) and post-construction (to highlight the change in potential habitat

suitability).

Table 1: Natal den habitat suitability classes for the Tasmanian devil and quoll species

Suitability class for

- Rationale
containing natal den s

This category contains areas deemed optimal for denning
opportunities based on field observations and site attributes.
Characteristics include:

Optimal - All areas within 100 m of a recorded burrow or deuvil

observation (other than those areas excluded by unsuitable
conditions [see unsuitable conditions below]) . optimal on
the basis of existing burrow/s and expected that local traits

2 Mooney (unpublished data); Natural and Cultural Heritage Division (2015)
%0 Natural and Cultural Heritage Division (2015)
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Suitability class for
containing natal den s

Rationale

would be suitable for t he presence of additional burrows.

- All areas of dry forest TASVEG unitgideal soil and sheltering
conditions)*! other than DRO (associated with poor drainage
and high soil moisture compared to other dry forest units .

- GPHor GCLwithin 100 m of native forest units and/or with a
dense layer of shrubs (ideal soil and sheltering conditions)*.

- Silvicultural forest (FPH areas (ideal soil and sheltering
conditions, including the presence of windrows)*,

- Regenerating cleared land (FRG) within a native mosaic and
with optimal soil and sheltering characteristics (including the
presence of log piles)*.

Unsuitable

This classcaptures all areas that are deemed unsuitable for denning
opportunities, based on field observations and site attributes.
Characteristics include:

- Permanently inundated areas denoted by OAQ on
vegetation mapping, including Wihareja Lagoon (these areas
being too wet for denning) **.

- Areas of FAG or FUM > 100 m from native vegetation. These
areas are likely too far separated from high prey densities for
energetically efficient maternal denning. In addition to this,
exposed sites make young devils vulnerable around their
dens and are thus not selected by adults™®.

Note FAG and FUM within 100 m of native forest considered suitable
but suboptimal; and noting that micro -siting during a den
management protocol should overrule the classification of unsuitable
if micro-habitats suitable for denning are present within the FAG
and/or FUM > 100 m from native forest, including the presence of
rock and log piles, or thickets of suitable vegetation within the
broader cleared area ., these areas should be elevated to
consideration as suitable in such scenarios.

Sub-optimal

This category includes remaining areas of intermediate habitat,

31 pemberton (1990); Thalmann et al. (2016); Jones & Barmuta (2000); Jones et al. (2023); Godsell (1983)
32 Thalmann et al. (2016); Jones & Barmuta (2000); Lyall (2017); Fancourt (2016); Troy (2014)

33 Jones et al. (2023); Lyall (2017)

34 Pemberton (1990); Thainann et al. (2016); Fancourt (2016); Jones et al. (2023); Lyall (2017)
35 Natural & Cultural Heritage Division (2015)
%6 Jones et al. (2023); Andersen et al. (2017)
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Suitability class for

i Rationale
containing natal den s

including (but not limited to) those with the following traits:

- Seasonally inundated lagoons and other wetland habitats
not classified as unsuitable (ie, those that dry out in
summer)¥.

- TASVEG units representing communities that can be
expected generally to be too moist for optimal denning
conditions, including MGH, seasonal examples of AHF and
AHL, GPH within 50 m of MGH,MRR, NLE, and DRO.

- Exposed grassland (lacking shrub cover) distant (>100 m)
from native forest.

- FAC vegetation (good shelter at canopy level, but less
suitable at ground level)®.

2.4.2 Miena jewel beetle*°

Miena jewel beetle adults are nectar feeders with a very strong (but not exclusive) feeding

preference for Ozothamnus hookeri (scaly everlastingbush}l. The larvae are stem borers, which
are dependent solely on O. hookeri (which has rarely been found to support boring larvae of

other Castiarina species*). Targeting the flowering food plant ( O. hookeri) provides the best
chance of positive beetle sightings; however, the two-year lifecycle of the beetle means that
adults are scarce in alternate years, and the food plantcan vary in flowering intensity between

years Therefore, in situations with a paucity of flowering plants and/or if surveys fail to locate

adult beetles, the potential for new populations can be strongly indicated by the identification of

emergence holes in the stems of O. hookeri, followed up by a return survey in latter flowering

seasons to confirm adult presence.

The current project area is within the range of the Miena jewel beetle, with one past observation
record adjacent to the project area on Waddamana Road. Subsequently, within the present
survey, potential habitat for the Miena jewel beetle was mapped at the patch scale using the
presence of the food and larval host plant O. Ahookeri; because O. hookeri co-occurs with another
broadly similar shrub species, Ozothamnus ericifolius (often in dense thickets which limit the
ease of conclusively determining the absence of one or the other species without a precise,
deliberate survey of individual plants, which wasbeyond the scope of the current assessment of
habitat patches), habitat patches with either of these species of Ozothamnus were marked as
potential habitat for the jewel beetle (noting that our observations confirmed O. hookeri was
present in most patches, but varied in abundance, which may thus affect habitat suitability for
the beetle). In January 2020, a subset of habitat patches with the highest likelihood of supporting
the beetle were investigated for emergence holes by Karen Richards and Chris Spencer (at the

%7 Thalmann et al. (2016); Natural & Cultural Heritage Division (2015)

% Thalmann et al. (2016; Jones & Barmuta (2000); Lyall (2017); Andersen et al. (2017); Guiler (1970); Troy
(2014)

% Thalmann et al. (2016); Lyall (2017); Troy (2014)

40 Ecology notes and survey techniques from Threatened Species Section (2019) and references within

41 Adults have occasionally been recorded on Baeckea gunniana(alpine baeckea)

42 pers. comm. Richards and Spencer (2020)
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request of North Barker) (Figure 2). The survey was not intended to be definitive or systematic
but was intended to facilitate verification of the presence of characteristic emergence holes
following earlier NBES observations had established the presence of suspected emergence holes.
A subset of the areaswas revisited by Richards and Spencer within the 2021season (an adult
emergence season within the two-year life cycle of the species) to conduct a presence/absence
assessment for adults.

2.4.3 Ptunarra brown butterfly

Spring and summer vegetation surveys established the presence of large areas ofPoa tussock
grassy habitats with the potential to support ptunarra brown butterflies (which were known to
have two past observation records within the project area). A targeted survey was thus
undertaken to establish the presence of the species throughout the project area and attempt to
quantify variations in density in relation to habitat types.

2.4.3.1 Survey area

The surveyarea was defined as 7 broad zones (Figure 2), which covered the majority of potential
habitat within the project area *® and included internal and interzonal variation in the proportion
of habitat types and management. Zones were identified to facilitate placing multiple observers
across the project area to conduct simultaneous counts to aid identification of areas that
supported butterflies more densely than others.

2.4.3.2 Habitat types**

1 Sedagy grassland with sward of medium-sized tussocks (generally dominated by Poa
gunnii and equivalent to TASVEG unit MGH), found in flat, low-lying areas with
relatively high moisture levels | considered to have high habitat potential from
preliminary assessments.

1 Short native grassland (mostly dominated by Poa clivicold with shrub component
(mostly dominated by Hakea microcarpa) to varying degrees of cover . equivalent to
TASVEG unit GPH widespread on basalt outcrops and flats, this was the most abundant
habitat type within each zone and considered to have moderate habitat potential from
preliminary assessments.

9 Tall tussock grassland, found in seasonally inundated areas on the edges of rivers and
wetlands, and within seasonal watercourses, dominated by Poa /abiflardierel; which was
present only to a minor degree in the other habitat facies . equivalent in parts to
TASVEG units MGH and GPHdepending on broader composition traits | this was the
least extensive habitat type across the survey zones and considered to have low to
moderate habitat potential from preliminary assessments (largely relating to relative
inundation frequency and timing).

1 Very short grassland with/without pasture component , generally heavily grazed and
contained the least native components, although in some areas represented very short
GPH_ was most prevalent within the survey zone to the east of the Highland Lakes
Road, with minor amounts elsewhere associated with concentrations of pastoral activity
. considered to have low habitat potential from preliminary assessments.

43 With exclusions due to access constraints associated with the timing of the fallow deer hunting season.

44 Grassy woodland habitats wereexcluded from the survey as they were considered to be a relatively minor
component of the potential habitat on site and not likely to represent the core range of the local
population as well as the non-forest habitats | it will be prudent however to consi der these habitats in
latter consideration of impact avoidance for this species.
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2.4.3.3 Timing

Due to interannual variations in the commencement and duration of the flight season for
ptunarra brown butterfly adults , it was considered to be critical to monitoring the timing of the
start of the season using reconnaissance visits to the project area and a proxy site with a known
population on Liawenee Moor. Reconnaissance visits commenced in late February and were
conducted every 2-3 days until adult males were observed on the wing, which occurred at the
Liawenee Moor site on 4/3/2020. Liawenee Moor is slightly higher altitude than the pr oject area,
and given adults emerge earlier at higher altitudes®, it was estimated that the season would
commence in the project area within a few days. From that point, survey days were chosen on
the basis of accesspermissions, weather, and staff schedling, as well as the desire to spread
surveys across the flight season as much as possible. Surveys were undertaken on the 10 11",
17" and 24™ of March, which appeared to represent the first, second and third weeks of the
adult flight season in the project area. Surveys were limited to between the hours of 10 am and 2
pm, and restricted to fine, mild weather conditions.

Plate 1: Sedgy grassland, potential butterfly habitat type

45 Threatened Species Section (2020)
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Plate 2: Short native grassland with shrub component, potential butterfly habitat type

Plate 3: Tall (inundation prone) tussock grassland, potential butterfly habitat type
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Plate 4: Very short grassland, potential butterfly habitat type

2.4.3.4 Survey method

Multiple observers were used on each survey day, with five present on the 10" and 11", three on
the 17", and four on the 24™.

Around an hour was spent on the first survey morning (the 10" familiarising observers with the
various habitat types and making some captures of flying males to confirm presence on site and
to facilitate discussion from the most experienced observers (Mark Neyland and Jo Potter
Craven) as to survey techniques and morphological traits that best discriminate the target
speciesfrom the closely related silver xenica (O. /athoniella). Observers were then distributed to
individual survey zones.

Within their allocated survey zone, each observer conducted meandering transects at walking
pace. Throughout the transect, survey counts were undertaken in two-minute blocks, which
allowed observers to stay within individual habitat facies while meandering. It was later
calculated®® that the observers traversed on average around D0 m per survey. For each two-
minute survey, the observer noted: the number of ptunarra brown butterflies seen *
(discriminating between males and females) and the habitat facies, as well as the time and if the
sun was out (fully clouded survey periods were excluded from later analysis of count numbers

46 Calculated later from a combination of waypoints, tracklogs and survey notes
47 With nets available to undertake catch and release if conddered necessary to ensure identification
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but were very rare on the survey days). In addition, one observer traclked the change in
temperature across the entire survey period*,

Individual observers were allocated different zones on each survey day, to lessenany potential
for observer bias within an area.

2.4.3.1 Analysis

One-way analysis of variance (ANOVA)with posthoc Tukey HSD test was used to determine if
abundance per survey varied statistically significantly between habitat types, controlling for intra -
seasoral variation in butterfly activity by limiting tests of significance to within survey weeks

2.5 Limitations

Due to seasonal variations in detectability and accurate discrimination (/.e. identification of
closely related species), there may be some herb, orchid and/or graminoid species presentin the
survey areathat have been overlooked due to flowering at times of the year other than when the
surveys were undertaken, or being absent at the time of surveys due to seasonality and/or the
absence of requisite germination triggers. This limitation applies within plots as well as the
survey area as a whole as such plots surveyed early in the season may be missing some
seasonal species captued in different plots in the same habitat later in the season. The potential
for this limitation to have impacted the detection probability of threatened species in particular
has been considered in the interpretation of results and was mitigated by the number and timing
of surveys.

To further mitigate survey limitations, field data from the present study were supplemented with
data from the Tasmanian Natural Values Atlag® and the EPBCA Significant Matters databas#.
All threatened species known or with potential to occur in the local area (5 km radius of the
project area) have thus been considered in terms of habitat suitability on site.

Locations of critical elements (e.g., specific survey points, weeds$?, evidence of pathogens,
threatened species habitat, efc) were recorded with a handheld non-differential GPS with an
average accuracy of 310 m.

The fauna assessmentin this study excludes avifauna as this is being addressed in a separate
assessmentby NBES

The study area is quite large and thus has been surveyed at a scale considered adequate with
respect to the proposal and the relative diversity of the landscape. It is possible that micro-siting
surveys will be required for particular lifeforms following the final isation of design elements.

3 BIOLOGICAL VALUES

3.1 Vegetation

Nineteen TASVEG vegetation units have been recorded within the project area with the current
investigation resulting in substantial reattributions from the mapping within the TASVEG
database:

48 Using temperature reports from the nearest weather station at Liawenee Moor, 41.90°S 146.67°E 1057m
AMSL

49 NVA report_ nvr_1_03Jun-2020 (DPIPWE2020a) . with the database checked manually at later dates for
new records

%0 EPBCAProtected Matters report, (Commonwealth of Australia), PMST_ 163KLI

51 Tasmanian Weed Management Act 1999
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AHF, freshwater aquatic herbland**  70.15 ha

AHL_ lacustrine herbland** 2.13 ha

DAD, Eucalyptus amygdalinaforest and woodland on dolerite | 345.22 ha

DDE, Eucalyptus delegatensisdry forest and woodland ;| 1,072.06 ha

DDP. Eucalyptusdalrympleana, E. paucifloraforest and woodland , 531.34 ha

DGW, Eucalyptus gunniiwoodland | 21.71 ha

DPD. Eucalyptus paucifioraforest and woodland on dolerite | 1,68857 ha

DRO, Eucalyptus rodwayiforest and woodland ;| 134.40 ha

FAC cleared land with a canopy (primarily £. rodwayiand some E. paucifiorg. 264.32 ha

FAG, agricultural land, 1,089.47 ha (with Er indicating emergent E. rodwayi< 5 % cover, and Ep
indicating E. pauciflora< 5 % cover)

FPE permanent easements, 4.30 ha

FFH_ plantations for silviculture (hardwood) . 602.15 ha
FRG regenerating cleared land, 328.37 ha

FUM, extra-urban miscellaneous, 27.53 ha

GPH, highland Poagrassland**, 2,706.09 ha

MGH _ highland grassy sedgeland**  1,083.63 ha

MRR, Restionaceae rushland 3.29 ha

NLE, Leptospermum forest. 6.69 ha

OAQ, water, sea, 61.90 ha

* Indicates units that correspond to communities listed as threatened under the Commonwealth
EPBCA.

** |ndicates units that correspond to communities listed as threatened under the Tasmanian
Nature Conservation Act 2002

The native vegetation types are described below within groupings derived from similarities in
floristics and structure. Vascular plant species lists from sampling points ae given in Appendix A.
The distribution of TASVEG units recorded within the study area is illustrated in Figure3.

3.1.1 Aquatic habitats (natural and non-natural)

- AHF_ freshwater aquatic herbland, 70.15 ha
- AHL, lacustrine herbland, 2.13 ha
- OAQ. water, sea 61.90 ha

Freshwater aquatic herblands AHF) dominate natural shallow waterbodies within the project

area (Plates 5 and 6) which range from small, ephemeral pans within non-forest habitats, to

large permanent and semi-permanent waterbodies, with varying degrees of desiccation
proneness during the summer months (Plate 7) It was the relatively larger and less seasonal
waterbodies, including Allwrights and Wihareja lagoons, that were primarily captured by our

mapping of AHF for this project, with the very small and ephemeral examples being subsumed
by the surrounding vegetation .
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AHF on site are typically dominated by Schoenus fluitans Ornduffia reniformis, Isolepis fluitans,
Myriophyllum simulans, Potamogeton tricarinatus, and the introduced Juncus bulbosus with
emergent patches of Baumea arthrophylla Eleocharisspecies and Cycnogeton species in the
areas that hold water most permanently. In addition to the dominant species, t he shallow edges
include bands of Asperula subsmplex, tufts of Lachnagrostis lacunarum and various marginal
herbs, graminoids and shrubs, including Ranunculus spp., Bradhyscome radicans Leptinella
reptans, Epilobium tasmanicum, Hypericum japonicum, Liparophyllum exiguum, Lobelia irrigua,
Montia australasica, Montia fontana subsp. chondrosperma, Myriophyllum pedunculatum,
Trithuria submersaand Epacris petrophila Some of the marginal species are primarily associated
with seasonally bare areas of mud,while others occur within a complex perennial sward or lawn.
The lawn-like margins of many of the waterbodies correspond to the TASVEG unitlacustrine
herbland (AHL) (Plate 8), which was also only mappable to a practical degree in the largest
examples. Tre AHL lawnsin the project area are defined by mats of the herbs mentioned above
and largely devoid of substantial cover of sedges, shrubs, or grasses, although the patches grade
into vegetation dominated by these within a short distance (Plate 9)

Areas mapped as OAQ within the project area included non-natural waterbodies (including farm
dams and a large trout dam on St. Patricks Plaing and the Shannon River (Plates 10 and 11
Areas of OAQ are floristically similar to the above aquatic communities (indeed with time the
trout dam is likely to be heavily colonised by species typical of natural AHF), however the OAQ
classification has been applied to water lacking dominance of vascular macrophytes. These areas
do nonetheless contain aquatic plant values, including in the case of the Shannon River values
not found in the AHF and AHL observed elsewhere on site including the threatened species
Barbarea australis Carex capillaceaand /[soetes humilior, and riparian shrub species mostly
absent from surrounding vegetation types, such as Melaleuca virensand Baeckea gunniana.

AHF and AHL are listed threatened communities under the NCA, within the wetlands
classification. OAQ waterbodies are not equivalent to the NCA listed wetlands due to the paucity
of aquatic macrophytes. None of the communities in this grouping meet the definitions of
ecological communities listed as threatened under the EPBCA however Allwrights Lagoon
individually is listed under the EPBCA as a nationally important wethnd.

Based on current observations, he survey area does not support the EPBCA listed alpine
sphagnum bogs and associated fens ecological community, which is predicted as being likely to
occur in the area by the Protected Matters Search Tool PMST) database but is unlikely to have
been overlooked and is typically (but not exclusively) found at higher altitudes (more detail in
Appendix B).
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Plate 5: Typical dominant vegetation of freshwater aquatic herbland (AHF)in project area

Plate 6: Area of emergent Baumea arthrophyllawithin freshwater aquatic herbland (AHF)
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Plate 8: Lagoon margin dominated by lawn -like lacustrine herbland (AHL)
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Plate 10: Shannon River (OAQ) withobligate riparian species and patchy occurrences of aquatic
macrophytes
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3.1.2 Dry eucalypt forest and woodland habitats

Dry eucalypt forest and woodland is the most extensive TASVEG group found on site,
concentrated within the south and northeast of the project area. The occurrence of tree species
varies with aspect and gradients of elevation and inundation, resulting in a complex blending of
canopy dominance where these factors have local heterogeneity. At a broader level however,
general structure and composition within communities is strongly consistent with the key traits
and descriptions for respective units within the TASVEG companion manuat?. At a very fine
scale, environmental or geological traits (such as ock plates) are prominent in some areas,
leading to patches of treelessness and local dominance of ephemeral herbs, nonvascular
species,grasses,bare ground, or rock . these areas were considered to be too small to map into
units such as ORO lichen lithosphere) or GRP (rockplate grassland)within a project of this scale.

- DPD. Eucalyptuspaucifloraforest and woodland on dolerite . 1,688.57 ha
- DDP, Eucalyptusdalrympleana, E. paucifloraforest and woodland , 531.34 ha

Eucalyptus pauciflora forest and woodland (DPD) is the most widespread and abundant dry
sclerophyll unit on site. The occurrences within the project area are almost entirely secondary
growth, with evidence of continued forest use in several areas and varying degreesof human
disturbance (Plate 11) Mature forest elements are subsequently relatively uncommon and tend
to be concentrated in rockier areasor hill tops (Plates 12 and 13) In these areas, particularly in
the north of the project area, E. dalrympleanabecomes more prominent, and where it has
meaningful areas of canopy dominance or co-dominance the mapping unit DDP has been
applied (Plate 14) A minority of the DDP stands are pure E. dalrympleanaand these are mostly
small patches within the grassland dominated plateau in the northwest. In addition to E.
dalrympleana, the DPD patches contain localised areas ofE. rodwayi(typically on the margins of
flats) and areas of codominant E. rubida which is particularly prominent within southern
remnants, where it dominates some stands (but there is not currently a TASVEG unit to
differentiate this from DPD). Understorey floristics and structure within these units are consistent
with the definitions in the TASVEG manual, with small shrubs such as Leptecophylla parvifolia,
Lomatia tinctoria, Melicytus angustifolius subsp. divaricatus variously prevalent over a mixed
ground cover of low shrubs (such as Tetratheca procumbens and Acrothamnus hookeri), grasses
(particularly Poa gunnii and P. clivicolg and herbs (including Acaena echinata, Acaena novae
zelandiae, Ajuga australis, Brachyscome spathulata, Colobanthus apetalus, Daucuglochidiatus,
Epilobium tasmanicum, Geraniun brevicaule, Ranunculus lappaceus, Scleranthus biflorus,
Senecio gunnii, S prenanthoides, Veronica calycinaand Viola betonicifolia subsp. betonicifolia).

DPD and DDP do not correspond to listed threatened communit ies under the NCA or the EPBCA.
- DRO. Eucalyptusrodwayiforest and woodland , 13440 ha

DRO forest and woodland in the project area primarily occurs within characteristic low-lying
inundation -prone frost hollows and riparian zones (Plate 15)but is also present to a minor
degree on freely draining rises. Some of the patches in the latter situations may have once been
merely a localised patch of £. rodwayiwithin a broader patch of forest dominated by other

species (.e., they may be fragments from partial clearance or historical environmental change).
Consistent with this, £. rodwayiis present as a patchy subdominant within areas of DPD in
particular. Evident levels of disproportionate clearance are indeed highly apparent for the low-
lying occurrences of this community (Plates 16 and 17) as a result of its niche overlapping with
areas suitable for grazing. Resultantly, scattered£. rodwayiare frequent in areas of cleared land

52 Kitchener and Harris (2013)
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in the south in particular, with areas of FAC (Er)and FAGEr mapped within the modified land
sub-group discussed below.

Understorey floristics and structure within DRO patches on site thus vary in relation to location

and disturbance. In riparian situations a dense tall shrub layer of Leptospermum lanigerum is
present, with smaller shrubs of Melaleuca pallida, Leptecophylla parvifolia, Bossiaea cordigera
and Epacris gunni. At ground level, moisture-reliant herbs such as Gratiola peruviana Centipeda
elatinoides and Oxalls exilisare present, in addition to variably dense occurrences of Juncusand
Carexspecies. Understorey components elsewhere are broadly consistent with the other forest

communities on site, with occurrences of common and widespread species such asAcrothamnus
hookeri and Leptecophylla parvifolia, as well as various grasses and herbsln areas disturbed by
surrounding pastoral activities, native understorey elements are sparser and predominantly
comprised of herbivore-resistant species such asMelicytus angustifolius ssp. divaricatus in
addition to low -growing herbs and grasses.

DROdoes not correspond to a threatened community under the NCA or EPBCADbut corresponds
to a Central Highlands regional RFApriority E. rodwayiforest (RO, priority Y; incorporating the
floristic communities DRY-sdROD and DRYscROD, and DRYgROD_ priority A) %3,

- DAD. Eucalyptusamygdalinaforest and woodland on dolerite | 345.22 ha

DAD vegetation within the project area is restricted to the southern half of the site, where it

occupies mid-slope positions, generally above cleared land or DRO, and below DDHPlate 18} in
some locations it is intermingled with DPD. The DAD community has mostly been spared from
recent forestry use throughout the site but has been subject to firewood harvesting and other
human disturbance in parts and appears to be primarily second growth from historic clearance.
Understorey composition includes a moderately dense small shrub layer comprised of
widespread and common species such as Acacia dealbata, Lomatia tinctoria, Pultenaea
Juniperina, Leptecophylla parvifolia, Acrotriche serrulata, and various small herbs, grasses, and
ground ferns.

DAD does not correspond to a listed threatened community under the NCA or the EPBCA
- DDE, Eucalyptusdelegatensisdry forest and woodland | 1,072.06 ha

DDE is extensive within the project area, beingprominent within the south in particular, but also
on rises and southeastfacing slopes in the northeast. Native forest harvesting is widespread
within this unit across the project (Plate 19) with mature forest elements subsequently limited
and disturbance levels often high (Plate 20) Understorey composition varies with location but is
often quite sparse due to the prevalence of rocks and boulders, with species sich as Senecio
linearifolius ssp. denticulatus, Hakea lissospermaand Olearia viscosalocally dominant amongst
the same suite of widespread species referred to for DPD and DDP.

DDEdoes not correspond to a listed threatened community under the NCA or the EPBCA
- DGW._ Eucalyptusgunnii woodland . 21.71 ha

Consistent with a broader long-term trend across the range of the species, crown dieback is
widely evident with stands of E. gunniion site, with dead stags indicating some patches have
suffered complete mortality (Plate 21) Consistent with the principles of forestry management in
Tasmania, patches with complete canopy mortality have still been mapped as DGW to preserve
distribution data and acknowledge the potential f or regeneration (albeit this is known to be very

53 Forest Practices Authority (2005)
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low likelihood for this species in this environment). Stands of living DGW within the project area
are protected by covenants under the NCA. Understorey composition within live and dead
stands are not highly distinctive and simply a subset of common and widespread species from
the surrounding communities, such as Hakea microcarpa, Melicytus angustifolius subsp.
divaricatus, Acrothamnus hookeri, Pimelea pygmaeg Pultenaea fasciculata and Scleranthus
biflorus, as well as grasses and herbs associated with the adjacent nofforest communities.

DGW does not correspond to a listed threatened community under the NCA or the EPBCA

- Tasmanian forests and woodlands dominated by black gum or Brookers gum (Eucalyptus
ovata/ E. brookeriana, not present

Although this ecological community is predicted as being likely to occur on site by the PMST
database, it has not been observed within the project area and is not likely to have been
overlooked. Nor is the habitat in the project area considered to be highly suitable for the
community based on environmental traits and its current mappe d distribution at a state-wide
level, in which the constituent TASVEG units are largely absent from the highlands with the
nearest purported patch being around 10 km away (Appendix B).

Plate 11: Area of DPD lacking mature forest elements and with a moderately browsed understorey
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Plate 12: Area of DPD with large, localised component of mature E. rubidain the canopy

Plate 13: Area of DPD with mature gnarled trees on exposed outcrop 24
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Plate 15: Riparian area of DRO with shrubby understorey
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Plate 17: Low-lying DRO (/FAC Er)with heavily modified understorey due to cleared land matrix and stock
grazing
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Plate 18: Area of DAD within a matrix of forest use

Plate 19: DDE forest with a history of harvesting
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Plate 20: DDE forest area with a large population of Senecio linearifoliusssp. denticulatus which is likely to
have benefited from past disturbance events

Plate 21: Example of tree mortality in remnant stand of DGW
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3.1.3 Native non-forest mosaic: grassland, sedgeland and rushland

- GPH, highland Poagrassland, 2,706.09 ha
- MGH, highland grassy sedgeland, 1,083.63 ha
- MRR, Restionaceae rushland 3.29 ha

These units form a complex mosaic concentrated within the plateau in the northwest of the site,
collectively covering over a third of the project area. Boundaries between these units are often
diffuse and complicated, with numerous areas having ambiguous composition due to the
presence of elements characteristic of multiple units, on account of microscale heterogeneity of
soil moisture and drainage in particular.

The GPH highland Poagrasslandis the most extensive individual unit within the project area. The
GPH is concentrated on relatively welldrained parts of the plateau, particularly basalt knolls and
outcrops, but also including extensive plains with minimal change in relief. The floristic
composition of GPH is broadly consistent across the project area defined by near complete
treelessness and the prevalence of Poa clivicolaand Poa gunnii, with localised patches of Poa
labillardierer. However, distinctive structural facies are evident which may correlate to variations
in management history, with a degree of environmental influence (some of which may provide
some resilience to land use). The most prevalent facies of the GPHcommunity is a woody facies
defined by an emergent shrub layer 1-3 m high with up to 80 % cover, mostly in the form of
Hakea microcarpa (Plates 2224), but with dominance of Melicytus angustifolius subsp.
divaricatus, Ozothamnus ericifolius and O. hookeriin places (Plate 25) Low shrubs (< 60 cm) also
form a variably dense component of this facies, with Acrothamnus hookeri, Pimelea pygmaea
and Exocarpos nanusbeing very frequent and widespread (although the latter only becomes
readily apparent later in summer when seasonal growth of other species recedes) while others
such as Olearia algida, Muehlenbeckia axillaris, Bossiaea cordigeraand B. riparia are more
localised but in some places dense The ground layer of grasses and low shrubs is variously
perforated by rocks and patches of bare ground, with the later most prevalent in areas that are
heavily grazed areas and/or ostensibly subject to frost heave. Herbs are prevalent throughout
the shrubby GPH facies, but subject to strong influences of seasonality and micro niche
stratification. Prominent herbs overall include Acaena novaezelandiae, Acaena ovina, Ajuga
australls, Asperula gunnii, Asperula pusilla, Brachyscome decipiens, Brachyscome spathulata,
Chrysocephalum apiculatum, Colobanthus apetalus var. apetalus, Craspedia rosulata, Crassula
decumbens var. decumbens, Epilobium tasmanicum, Euchiton japonicus, Geranium brevicaule,
Geranium potentilloides var. potentifloides, Leptorhynchos squamatus, Oxalls exilis,
Pappochroma bellidioides, Pappochroma pappocromum, Plantago antarctica, Ranunculus
lappaceus, Ranunculus pimpinellifolius Ranunculus pumilio var. pumilio, Scleranthus biflorus,
Senecio gunnil, Solenogyne gunnil, Stellaria multiflora subsp. multiflora, Vellela montana,
Veronica calycina, Veronica gracilis, Viola betonicifoliasubsp. betonicifolia .

The second most prevalent facies of GPH is a more typical grassland facies that lacks the
emergent shrub cover of the woody facies and includes more consistent ground cover of Poa
clivicola and P. gunnii >* (Plate 26) Low shrub cover in addition to areas with a high proportion

54 It was noted that the relative dominance of Poa clivicolaand P. gunniivaries between the woody and the
grassland facies of GPH. Other than in very localised areasPoa clivicolais the more dominant species in
each facies overall, however P. gunnii becomes markedly more prevalent within the woody facies.
Seemingly the taller P. gunnii receives some degree of grazing protection within the woody facies,
whereas the ground-hugging P. clivicolais more resilient to consistent grazing in open patches. The
reverse pertains within the MGH community, where the consistent presence of soil moisture of the
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of rocks and/or bare ground are still evident at a landscape scalewithin the grassland facies
(Plates 27 and 28) but there is effectively an absence of larger shrubs (> 1 m) and a tendency
towards almost two-dimensional lawn-like areas (Plate 29) some of which blend with areas of
non-pasture, between which there can be difficulty discriminating the boundaries.

The least extensive facies of GPH mappeds an inundation facies of tall tussocks (30-60 cm) of

Poa labiflardierei with over 75 % cover (Plate 30) The inundation facies occurs on riparian

margins and ephemeral wet places (as opposed to mare consistently moist [but perhaps less

inundated] MGH discussed below) and is mostly devoid of woody species (with these ostensibly

restricted by regular inundation) and relatively species poor compared to the other GPH facies. It

does however contain a suite of moisture -reliant species mostly absent from the other facies,

such as Celmisia asteliifolia, Gunnera cordifolia, Hydrocotyle sibthorpioides, Carex capillacea,
Carex ovalis and Veronica serpyllifolia In some areas the inundation facies of GPH is
intermingled with clusters of sedges and rushes and grades into units of MGH (Plates 31 32).

The MGH units within the project area are in all cases contiguous with patches of GPHbut the
MGH occupies relatively lower parts of the landscape with more consistent moisture and
relatively impeded drainage. In such areas the MGH covers broad swathes of flat land(Plates 33
and 34), in some cases functioning as a conduit of water to wetlands. Although differentiated
from GPH by the higher proportional cover of non-grass species such asCarpha alpina, Carex
gaudichaudiana, Carex Iynx, Carex raleighij Empodisma minus Baloskion australe and
Lepidosperma filiforme *°, the MGH also contains a prominent (> 50 %) sward of grass, primarily
tussocks of Poa gunnii; with localised patches of Poa labillardierei Epacris gunnifand Almaleea
subumbellata are indicative shrub species present in most patches, with occasional Epacris
lanuginosa and Leucopogon pilifer. Herb species that differentiate the MGH from GPH (at least
in terms of their frequency) include Microseris lanceolata, Montia australasica,Euchiton traversii,
Oxalis exilis, Gonocarpus serpyllifolius, Diuris monticola Gentianella polysperes, Argyrotegiim
mackayi, Comesperma retusumand Craspedia glabrata

In one patch within the non -forest mosaic the dominance of rushes (particularly Baloskion
australe and the relative paucity of grasses accorded to the definitions of MRR at a mappable
scale. Beyond these factors, the MRR is broadly similar in composition and landscape position to
the MGH elsewhere.Small patches equivalent to MRR may be present elsewhere within the non
forest mosaic but could not practically be discriminated for mapping in a project of this scale.

GPHand MGH are listed threatened communities under the NCA, but MRR is not. None of these

units correspond to listed communities under the EPBCA GI | Wo | GI1 6 ACzx ~ Wz W" |
grasslands of Tasmanid | zddol GAiI ” 3 CGocCur withn theprojecGared ty|the A z

PMST database but for which the GPH and MGH on site do not meet the key trait relating to

altitude, with the EPBCA community restricted to lower altitudes (below 600 m a.s.I>®) (Appendix

B).

dense sward of non-grass species may provide the taller . gunnii a buffer against grazing pressure,
allowing it to obtain dominance over P. clivicola which becomes effectively absent in dense MGH.

% |t was noted that the prevalence of L. filiforme in MGH within this project area was not as great as
described in the description in the TASVEGmanual and the species was absent from MGH at a local
scale in some areas However, it was observed that the species was consistently present within the MGH
at a broader patch scale; in some cases, it may be inhibited bybrowsing or some other management
artefact. Despite the relatively low cover of L. filiforme, the presence of several other indicative species
and the marked niche separation from the GPH, made the classification as MGH appropriate.

%6 Department of the Environment, Water, Heritage and the Arts (2010)
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Plate 23: Dense healthy regrowth of Poa gunniifollowing a patch burn within an area of Hakeadominated
woody facies of GPH
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Plate 25: Emergent Ozothamnus spp. dominate a minor component of the woody facies of GPH in the
project area
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Plate 26: Productive area of grassland facies GPH

Plate 27: Grassland facies GPH, but with relatively high cover of low shrubs

North Barker Ecosystem Services
PAS115: 203 06 21

33













































































































































































































































































































































































































































































































































































































































































































































































































































