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1. INTRODUCTION

Pink-tailed Worm-lizard (PTWL) Aprasia parapulchella is listed as vulnerable under the
Commonwealth Environment Protection Biodiversity & Conservation Act 1999 (EPBC Act)
and the NSW Biodiversity Conservation Act 2016 (BCA Act).

Roof tile (artificial habitat) monitoring and targeted searches of natural habitat was carried
out by Phil Cameron, Tom Carter on 24 April 2024 dates and Dylan Chew on 22 May 2024
from AREA Environmental & Heritage Consultants.

This monitoring program is underpinned and implemented in accordance with the PTWL
Plan of Management (OzArk 2016). The Dubbo Project (DP), operated by Australian
Strategic Materials continues to oversee PWTL the monitoring program.

Assessment guidelines for detecting the species has changed since the species was first
recorded on the property in 2001 (Goldney 2002). Currently the NSW Bionet Atlas
Threatened Biodiversity Database Collection recommends survey to occur from September
to November (Spring). Monitoring since the species was detected has occurred over many
months of the year but mainly March (Autumn) when climatic conditions best suited their
detection. Threatened reptiles - Biodiversity Assessment Method survey guide 2022
proposes the following survey methodology for the species:

Method

Habitat surveys consist of diurnal rock searches undertaken by turning over suitably
sized rocks in areas of suitable habitat. When turning rocks, ensure careful re-
placement to maintain the seal between rock and ground as failure to do this is
highly detrimental to species dwelling under rock surfaces.

Turn over a minimum of 200 suitably sized rocks for every 5 ha of suitable habitat
(Jones 1999; Osborne et al. 1991). Suitably sized rocks are approximately:

e 300 mm wide and 50 mm deep (Wong et al. 2011)
e 100-150 mm wide, 120-220 mm long, 50-150 mm deep (Jones 1999)

Undertake surveys in the 2 hours after sunrise and 2 hours before sunset on sunny
days (<50% cloud cover). This ensures a suitable thermal environment is present for
the species to be sheltering under rocks at the time of survey. Cease surveys once
temperatures exceed 25°C, as the species will move deeper underground where it
is not detectable (Osborne et al. 1991; Jones 1999).

Suitable habitat

Rocky areas (or within 50 m of rocky areas) located within plant community typed
associated with the species in the Threatened Biodiversity Database Collection.

Species polygon

Map the species polygon to the full extent of all suitable habitat on the subject land.
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Maijority of the 2024 surveys occurred in April and the Grandale site was surveyed in May
2024 when ambient temperatures and preceding rainfall events were suited for their
detection. The project usually involves monitoring at seven locations: Glen Idol, Ugothery
North, Ugothery East Lower, Ugothery East Upper, Ugothery Dowds Hill, Grandale and
Ugothery Dam Site. Figure 0-1 shows the location of the monitoring locations surveyed.
Ugothery Dam site was not surveyed in the 2024 monitoring event as this location is
deliberately left alone for periodic checking (once every five years) to see if frequency of
monitoring / tile disturbance affects detectability of the species.
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Figure 0-1: PTWL monitoring locations
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2. PTWL MONITORING

1.1 Background

The PTWL (Pink-tailed Worm Lizard) monitoring program assesses the habitat attributes of
artificial roofing tiles as a proxy for the species' habitat. The primary objective of this
program is to identify the key habitat features present in the artificial habitat (roof tiles),
ascertain the frequency of species utilisation of these artificial habitats, and evaluate the
feasibility of using this method to monitor PTWL populations. The overarching research
question pertains to the viability of employing artificial tiles as ecological land bridges to link
otherwise isolated PTWL populations or to expand their occupancy within suitable habitat
areas.

Monitoring the PTWL poses challenges due to its cryptic behaviours, as it typically resides
within ant burrows. While PTWL can be located year-round by searching beneath rocks,
detecting them becomes more challenging during periods of high temperature and low
humidity (Osborne et al., 1991). Extreme temperature conditions, whether excessively hot
or cold, which are typical Dubbo weather environs, lead the PTWL to retreat below the
ground surface within ant burrows beneath rocks. The species' detectability is favoured
within ambient temperature ranges between 20 degrees Celsius and 35 degrees Celsius a
few days after inundating rainfall (P. Cameron, personal communication, 2017).

Although the species' ecological behaviours remain poorly understood, peak activity is
expected to occur in late spring and early summer, characterised by warm yet adequately
humid conditions. During this period, the lizards relocate to the upper periphery of ant
burrows, allowing them to regulate their body temperature by basking against the warm
underside of rocks (Osborne et al., 1991; Jones, 1999). In Dubbo, most positive sightings
of the species have been in Autumn but in the same preceding climatic conditions.

The PTWL is generally inactive on the ground surface during the day, and its activity is
primarily restricted to moving between sheltering sites during nighttime. Weather
conditions, and the natural boom/bust population dynamics of the species plays a role in
detection of the PTWL. The species is expected to boom after inundating rains and to bust
when dryer, hotter seasons occur (Swan pers comm 2020). Dry and hot conditions are
attributed to low detection rates.

Strong winds, rain or overcast skies may also attribute to low detection rates (DSEWPC,
2011). Time of day also has an effect; diurnal surveys are best conducted between 10 am
to 4 pm (DSEWPC, 2011) which differs from DECCW guidance where to undertake
surveys in the two hours after sunrise and two hours before sunset on sunny days (<50%
cloud cover).

Moreover, the observed timeframe during which species identification is attainable remains
confined to seasonal convergence spanning from March through to October/November.
Given the limitations imposed on detection by these variables, an accurate representation
of population density and dispersion emerges when surveys align with favourable climatic
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conditions. These conditions involve antecedent! saturating rains and moderate
temperatures coinciding with the recognised periods of identification. Achieving this
synchronicity necessitates a flexible approach in terms of timing, survey frequency, and the
count of locations surveyed. This flexibility is imperative to ensure that conducive weather
conditions are in place.

Cameron (personal communication, 2022) acknowledges the substantial veracity of the
abovementioned points. However, in the context of Toongi, he notes an additional
observation. Specifically, the species has been sighted during early mornings in late
summer amid severe drought conditions. This occurrence underscores the intricate
influence of minute variations in soil and rock temperatures on the species' detectability,
potentially outweighing the significance of seasonal considerations.

Cumulatively the PTWL is challenging to detect as there is no reliable detection predictive
model and if one was developed it is likely to vary between IBRA subregions (per com
Cameron 2024).

1.2 Methods

To ensure the surveys took place under optimal conditions, they occurred on days suitable
for their detection. This monitoring program evaluated artificial tile habitats established in
2013. These locations encompass a total of 50 roof tiles distributed across 10 distinct sets.
Each set comprises a cluster of four tiles, juxtaposed with a lone tile. This arrangement is
designed to discern whether a group of tiles offers a higher likelihood of serving as PTWL
habitat compared to individual tiles. The specific configuration of this set-up is illustrated in
Plate 2.1.

The surveys occurred on 24 April 2024, between 10am and 2pm, and 22 May 2024,
between 2:30pm and 3:30pm. They took place on clear days, after suitable rainfall had
occurred and where under tile soil surface temperatures were between 20 degrees Celsius
and 32.3 degrees Celsius (a suitable detection range). The survey involved checking under
approximately 250 tiles as well as opportunistically under natural rocks at the following
locations:

» Ugothery North

» Ugothery East Lower
« Ugothery East Upper
« Ugothery Dowds Hill

+ Glen Idol

- Grandale

The remaining site, Ugothery Dam, was not surveyed during the 2024 monitoring event.
Data collected for each set consisted of:

Date and time of assessment

« Ambient air measured with a handheld kestrel weather station
Soil temperature measured with a handheld laser device

« Number of ant species and burrows present

1 preceding in time or order; previous or pre-existing
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= Other insects (type/abundance)
- Other reptiles (species/abundance)
- General comments
« Photos were also taken where appropriate.
Plate 0-1: Tile set configuration
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3. WEATHER

1.3 Preceding weather conditions

The closest weather monitoring station as per the Bureau of Meteorology (BoM) website is
situated at Dubbo Regional Airport, approximately 25 kilometres to the north of the DP
location (Toongi).

Dubbo's average annual rainfall stands at 582.8 millimetres (BoM, 2024) and as of May
2024, Dubbo has experienced 390.4 millimetres (BoM, 2024). Rainfall during April 2024 far
surpassed average rainfall with 116 millimetres and while entire data was not available for
May at the time of writing this report, it had already surpassed the monthly average. Figure
3.1 illustrates the cumulative rainfall leading up to the survey, comparing these values to
historical monthly averages.

Figure 0-2: Dubbo Regional Airport AWS monthly rainfall averages and 2023/2024
rainfall totals (BoM)
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In comparison, the previous 'boom' event, documented through monitoring in 2012 and
2013, witnessed a total of 30 PTWLs, occurring beneath naturally formed rocks after years
marked by above-average rainfall (577.2 millimetres in 2011 and 608.6 millimetres in
2012). In 2021, the rainfall significantly surpassed the cumulative figures for both 2011 and
2012.

Monthly rainfall statistics from the Dubbo Regional Airport AWS, obtained via the BoM
website, are presented in Table 3.1. The inundating rains of 2021 and 2022, following a
severe drought period, substantially increased the likelihood of detecting PTWLs (P.
Cameron, personal communication).

The total rainfall in April 2024, far surpassed the monthly average of 39.5 millimetres. Two
weeks prior to the survey, there was a total of 2.2 millimetres of rain detected at the Dubbo
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Regional Airport AWS. At the time this report was written, May also had slightly higher than
average rainfall, with a total of 24 millimetres of rain being recorded within two weeks of the
survey date.

Table 0-1: Dubbo Regional Airport weather average rainfall (BoM

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

{mm) (mm} (mm) (mm) (mm} (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1994 4.0 51.0 | 150 | 8.8 | 20.0 | 46.8 | 20.2
1995 191.0 7.0 0.6 (1022| 13.0 |31.2 | 04 |52.0 (244 | 948 | 58.0
1996 97.2 30.2 20.6 0.2 (742
1997 17.2 | 23.2 | 13.8 | 782 | 308 [ 11.4 | 37.2

1998 480 | 31.0 100 | 844 |754 | 824 |138.0|151.6|111.6|46.4 | 666 | 56 | 851.0
1999 7.4 9.0 1422 | 386 | 86 | 366 [450 | 756 [40.2 [109.2|68.8 | 77.2 | 658.4
2000 350 | 256 | 173.8 |1058 (868 | 184 |284 |29.4 | 116 | 77.4 |181.8( 35.0 | 809.0
2001 60.2 146 | 778 | 448 |434 | 594 |92.0 196 [31.0 | 69.0 | 744 | 25.0 | 611.2
2002 132 | 2182 | 270 | 174 [172 | 146 | 40 | 28 | 428 | 3.0 | 0.0 | 216 | 381.8
2003 412 | 774 188 | 600 | 42 | 522 |37.0 |1154| 86 |67.0 | 358 | 26.2 | 543.8
2004 236 | 456 13.2 | 22.0 | 468 | 444 |38.2 | 304 [10.2 | 50.6 | 79.4 | 65.0 | 469.4
2005 36.0 | 256 150 | 96 | 50 | 91.0 | 294 | 18.8 [ 81.8 [112.0| 92.6 | 15.2 | 532.0
2006 374 | 290 | 240 | 108 | 06 | 350 [39.2 (144 | 92 | 1.2 | 106 |17.2 | 228.6
2007 116 | 246 | 482 | 266 | 616 |1220|11.2|202 | 0.6 | 2.6 | 67.4 |169.4| 566.0
2008 | 1532 | 432 | 274 | 14 | 72 | 320 | 31.0| 336 | 63.8 | 58.6 |110.0| 49.2 | 610.6
2009 3.8 59.0 | 16.2 | 57.2 | 10.0 | 67.4 | 25.0 | 10.0 | 352 | 54.0 | 12.8 |188.8| 539.4
2010 25.6 69.6 | 622 |54.6 | 342 |64.4 | 58.4 | 51.8 | 54.0 |144.0|167.6
2011 8.6 378 | 494 | 284 |600| 11.2 | 84 | 59.8 | 81.8 | 55.4 [101.6| 74.8 | 577.2
2012 980 | 1180 | 1250 | 1.6 |854 | 416 (446 | 98 | 316 | 94 [382 | 54 | 608.6
2013 634 | 278 | 808 | 04 |27.0 (1260|232 | 54 |832| 52 | 3.0 |47.6 | 493.0
2014 498 | 508 | 1424 | 57.8 | 268 | 57.6 | 556 | 154 | 156 | 11.6 | 11.2 | 77.0 | 671.6
2015 | 1306 | 31.8 84 | 818|478 | 722 |60.2|39.4 | 6.8 | 46.4 | 66.6 | 59.6 | 651.6
2016 | 1228 | 3.2 16.2 | 25.0 | 554 | 151.6 |105.2| 50.4 |157.8| 56.2 | 34.0 |138.6| 916.4
2017 14.8 16 | 2230 | 94 |52 | 92 | 30 [206| 50 |84.6|34.8|54.2|4654
2018 28.6 2.4 4.0 68 |130)| 186 | 1.6 | 364 | 6.8 |90.4 | 686 | 34.4 | 311.6
2019 64.4 184 | 468 | 00 |234| 104 | 64 | 68 |11.0| 1.6 | 194 | 26 | 211.2
2020 360 | 81.8 | 1450 288 | 326 (822 (390|476 |60.6 | 126 |120.6
2021 540 | 1144 | 1872 | 1.8 |21.0 | 93.8 | 91.8 | 34.0 | 36.8 | 35.4 |180.8| 73.4 | 924.4
2022 130.0 | 41.0 56.4 | 1912|758 | 12.8 | 58.6 |112.2]|104.8(195.8| 43.8 | 6.4 |1028.8
2023 506 | 534 | 208 | 45 | 16 | 406 [382| 10 | 26 | 226 |73.4 | 67 | 425.8
2024 | 106.2 | 88.2 80 116

Temperatures two weeks prior to the April surveys, 10 to 23 April 2024, had a minimum
temperature of 8.21 degrees Celsius and maximum temperature of 23.64 degrees Celsius.
Temperatures two weeks prior to the May surveys, 8 to 21 May 2024, had a minimum
temperature of 7.46 degrees Celsius and maximum temperature of 20.18 degrees Celsius.
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Figure 0-3 and figure 3-3 depict the minimum and maximum temperatures for April and
May 2024.

Figure 0-3: Dubbo Regional Airport maximum and minimum temperatures for April
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Figure 0-3: Dubbo Regional Airport AWS maximum and minimum temperatures for
April 2024
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1.4 Weather conditions on day of surveys

For the April survey weather conditions were fine and warm (ambient temperature between
20 to 24 degrees Celsius). The average under tile soil surface temperature on site was
26.85 degrees Celsius. The highest under tile soil surface temperature recorded during
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monitoring was 32.3 degrees Celsius at Ugothery Lower East at 1:36pm, and the lowest
under tile soil surface temperature recorded on site was 22.6 degrees Celsius at Glen Idol
at 10:50am. For the May Survey, weather was clear with no rain occurring and ambient
temperature data was averaged to 20 degrees Celsius for every site.

The highest temperature recorded at Dubbo Regional Airport AWS during April 2024 was
31 degrees Celsius, which was higher than the monthly average of 24.8 degrees Celsius.
At the time of writing, the highest recorded temperature in May was 23.2 degrees Celsius,
slightly higher than the monthly average. The maximum monthly temperatures for
2023/2024 preceding the surveys have also been higher than the historical monthly
averages (Figure 0-4).

Figure 0-4: Dubbo Regional Airport AWS 2023/2024 maximum averages & monthly
maximum temperature averages.
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4. SOIL PARAMETERS

1.5 Soil type and geology

Subsequent data collection within this region did not occur. Pre-existing determinations
have been made regarding soil type and underlying geological composition. Further
enhancement of soil and geological insights can be achieved by investigating these
aspects during forthcoming surveys. This endeavour will contribute to a more
comprehensive understanding of the interplay between these factors and the habitat
selection patterns of PTWLs.

1.6 Soil temperature

Air temperature was recorded at each tile set as well as soil surface temperature under
each set of tiles. The soil temperature ranged from 12.5 degrees Celsius to 44.9 degrees
Celsius. The lowest soil temperature occurred when ambient air temperature was 20
degrees Celsius at 2:54 pm at Grandale and the highest soil temperature occurred when
ambient air temperature was 27.7 degrees Celsius at 12:32 pm at Ugothery North.

On average most locations during the 2024 surveys recorded ambient air temperature
higher than the soil temperature. Soil temperature was mostly in the ideal range (between
20 to 30 degrees Celsius) for the PTWL with an average of 25.38 degrees Celsius. The
averages of soil temperature and air ambient temperatures across all monitoring sites
surveyed in 2024 are shown below in Figure 0-4.

Figure 0-4: Average temperatures of air and soil at sites (Ugothery dam site absent)
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1.7 Moisture

A total of 75 sets of tiles, either solitary or group, were found to be moist, leaving 33 sets as
dry and 32 sets unrecorded?. In the two weeks preceding the April and May surveys, a
cumulative rainfall of 2.2 and 24 millimetres were recorded respectively. Notably, April
received a total of 116 millimetres, an amount much greater than the average monthly
rainfall. Despite this, the ground was overall moist. Monthly rainfall is depicted in Figure 4-
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Figure 0-5: Rainfall preceding the 2024 survey period
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2 Unrecorded usually reflects the tiles had been disturbed by feral pigs.
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5. FLORA

During the 2024 monitoring program above average density and diversity of flora reflecting
the favourable last 24 months of weather was observed. Examples of flora density at two
of the monitoring sites is shown in Plate 0-2 and Plate 0-3.

Plate 0-2: Ugothery East Lower monitoring site
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Plate 0-3: Glen Idol monitoring site

Flora diversity and overall habitat has improved due to livestock removal and fencing of the
biodiversity offset area. Natural regeneration was exceptional across grasslands, although
several trees on thin skeletal soils died in the severe drought due to severe drought
conditions between 2017 until late Summer 2020.
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Plate 0-3: Drought affected Callitris and Allocasuarina sp. 24 April 2024.
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6. FAUNA

1.8 Ants

Ants were assessed by the number of burrows and species. Individual ant or species
identification did not occur. Ant burrow density was grouped into three categories. Low =
less than five burrows, med = five to eight burrows, high = greater than eight burrows.
Figure 0-6 depicts the relationship between ant burrow density and number of ant species.
“No data’ occurred when feral pigs had recently disturbed the tiles.

Figure 0-6: Ant burrow density in relation to number of species
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Number of species and density of burrows

In 2024, ants were present under 93 per cent of tiles. While down from last year’s 97
percent, this is a very high level of occurrence to date. In 2020, 54 per cent of tiles were
found with ants and 22 per cent with ant burrows. Ant populations have continued to
increase since the cessation of drought. During periods of low rainfall ant numbers were
low. Ants were found under 34 per cent of tiles in 2018 (2018 annual rainfall was 311.6
millimetres). Previous years with above average rainfall have seen large increases in
populations. In 2016 ants were present under 90 per cent of tiles and 94 per cent in 2014,

The large per cent of occurrence of ants under tiles is an indication of food being readily
available for the PTWL. Plate 0-4 displays ant burrows, ant eggs and spider web under a
surveyed tile.
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Plate 0-4: Ant burrows, ant eggs underneath artificial habitat

1.9 Other invertebrates

Other invertebrates were recorded under 35.8 per cent of the tiles, a decrease from 51 per
cent in the 2023 surveys for a similar number of monitoring sites surveyed. Beetles and
evidence of beetles were the most common other invertebrate recorded, amongst termites,
weevils, crickets, cockroaches, spiders, centipedes, mealworms and millipedes.

1.10 Reptiles and other vertebrates
A notable 19 sets of tiles were disturbed by pigs, mostly yielding no data. This is another
increase from six sets in 2023 survey period, and four sets in the 2022 survey period.

Other reptiles or evidence of habitation were found under 11.6 per cent of tile sets, a
decrease from 13 per cent in 2023. It seems that in years with higher rainfall, there are less
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sightings of reptiles under tiles. This decrease could be the result of the significant amount
of pig disturbed sites. See plate 6-2 for an example of a site disturbed by pigs.

Plate 6-2: Site disturbed by pigs at Ugothery East Upper

Dubbo Regional LGA NSW
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There were a range of species found under the tiles, including

» Menetia greyii, Plate 6-3, commonly known as the common dwarf skink or Grey's
skink, is a species of lizard in the family Scincidae. The species is native to
mainland Australia and Indonesia.,

e Underwoodisaurus milii, Plate 6-4, a species of gecko, a lizard in the family
Carphodactylidae. The species is commonly known as the thick-tailed or barking
gecko, referring to its distinctive plump tail and sharp, barking defensive call.

e The eastern striped skink (Ctenotus robustus) Plate 6-5, a species of skink found in
a wide variety of habitats around Australia. They are long-tailed, fast moving skinks
that are quite large, growing to a maximum length of about 30 cm (including the tail
which can make up around 2/3 of its length) and

o Tiliqua rugosa, most commonly known as the shingleback skink or bobtail lizard, is
a short-tailed, slow-moving species of biue-tongued skink (genus Tiliqua) endemic
to Australia, ‘

as well as two frog species,

e The desert tree frog (Litoria rubella), Plate 6-6, or little red tree frog, a species of
tree frog native to Australia, southern New Guinea, and Timor. It is one of
Australia's most widely distributed frogs, inhabiting northern Australia, including
desert regions and much of temperate eastern Australia. It is one of the few
Australian tree frogs to inhabit arid, tropical, and temperate climates

e The common eastern froglet (Crinia signifera) Plate 6-7, is a very common,
Australian ground-dwelling frog, of the family Myobatrachidae.

Three sets of tiles had reptile burrows and one included an unidentified shed skin. There
were no clear indications of reptiles preferring a certain soil temperature or if they prefer
single or grouped tiles.
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Plate 6-5: Ctenotus robustus

Plate 6-6: Litoria rubella
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Plate 6-7: Crinia signifera
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7. ISSUES AND SUGGESTIONS FOR FUTURE
MONITORING EFFORTS

1.11 Climate considerations

The DP PTWL Management Plan (OzArk 2016) states the following:

‘The PTWL appears to mimic the same ‘boom and bust’ detection rates as seen in many
western area species of fauna (P. Cameron, pers. comm.). This observation was
supported by Gerry Swan (reptile expert) who also has experience with the species
(pers. comm.). In favorable seasons, i.e., not long after inundating repetitive rains,
‘many’ (in context with the population) PTWL will be recorded with the recommended
survey effort (P. Cameron pers. comm). This may be followed by subsequent hotter and
dryer seasons when few or no PTWL recorded. Evidence available suggests this pattern
follows a ten-year cycle related to approximately 10-year interval high rainfall events (P.
Cameron and Gerry Swan pers. comm)’.
The last ‘boom’ was recorded when targeted surveys were undertaken in 2012 and 2013 by
Biosphere Environmental Consuitants Pty Ltd (Biosphere) and 30 PTWLSs (in total) were
found in sites within a five-kilometre radius of the DP impact footprint. All records were
associated with natural rock.

Since then, the area has been through a severe hot and dry ‘bust’ cycle and a severe wet
cycle, but few PTWL have been recorded?. Rainfall has been well above average since
2020 creating favourable conditions for a ‘boom’, cycle.

The large rainfall event of 2016 could have inhibited a boom from occurring due to burrow
inundation. Since 2020 larger than average annual rainfalls have been occurring. The
highest annual rainfall total was recorded in 2022, where a similar annual rainfall total was
observed in 2016. Despite the above average rainfall, burrow inundation was not observed
in either 2022 or 2023.

The repetitive nature of the current inundating rains may facilitate a boom for the PTWL
population. The climate has allowed for native grasses and food (ants) to become
abundant. This fits in well with the hypothesised 10-year cycle as the last boom occurred in
2012-2013.

The survey conditions were cooler in 2024 than in 2023, mostly due to the 2024 surveys
taking place later in the year. However, the range in soil temperatures were consistent with
April surveys ranging from 14.5 degrees Celsius to 44.9 degrees Celsius under tile
temperatures, and May surveys ranging from 12.5 degrees Celsius to 25.1 degrees Celsius
under tile temperatures.

No ‘wet’ burrows were detected during the 2024 monitoring period, as the last large rainfall
event occurred more than two weeks prior to the survey. A full dataset was not formed but
the recommended survey effort for PTWL was reached.

3 Primarily as monitoring has occurred under roof tiles, not natural rock which are opportunistically checked.
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1.12 Artificial habitat considerations

Previous research indicates preferences for artificial reptile habitats can vary among
species and different designs. Reptiles exhibit a discerning approach when selecting retreat
sites, considering multiple facets of their environment. They make subtle distinctions
among available retreat sites based on factors like structural and thermal attributes, the
presence of conspecifics or competitors, and the perceived risk of predation (Thierry et al.,
2019).

The April surveys followed heavy rainfall earlier in the month, which should be favourable
conditions for the PTWL. The monthly temperatures of 2023 were considerably higher than
those of 2022. Monthly temperatures of 2024, so far, have matched 2023, resulting in more
variable soil temperatures under the artificial tiles. This continues to suggest that these tiles
might only offer brief periods of habitat suitability for the PTWL. The tiles tend to be less
insulated, meaning they heat up and cool down faster compared to natural rock.

Since the introduction of the roof tiles in 2013, two instances of PTWLs being recorded
under artificial habitat tiles have been documented. While the species is cryptic in nature,
this might indicate these tiles serve as habitats but with very limited periods of suitability.

It can be assumed that, given the option, the PTWL will consistently prefer natural habitats
over artificial ones, meaning natural rock might remain irreplaceable. According to the
PTWL Plan of Management, prior to the construction of DP's impact footprint, loose surface
rocks suitable for PTWL habitats will be gathered and relocated to offset areas. In the
interim, the management focus centres on passive translocation and the improvement of
habitat quality.

A study by (Milner, 2024) found that 2-3 years post treatment, artificial habitat, in this case
house bricks, had colonisation of PTWLs similar to that of natural rock structures. However,
in this monitoring effort, the PTWL has failed to colonise the artificial structures provided
over a 10-year period. An alternative to artificial habitat, would be to set up plots of natural
rocks, similar to the methods of (McDougall, 2016). In their study, the PTWL colonised plots
of natural rocks within one year of treatment. (Milner, 2024) suggests that using and flipping
rocks during surveys may damage the microenvironment and that if artificial habitats are
suitable, then rock flipping should be avoided.

The last observation is exacerbated by in influx of feral pig populations in regional NSW
which on site had resulted in tile and natural rock disturbance levels higher than observed
in preceding years (Note: the landholder has active feral pig control; the regional population
is problematic).

It's likely the roof tiles are unsuitable artificial habitat because:
o they heat up and cool down too quickly
o the act of annual monitoring is damaging the microenvironment

o Feral pigs are having a cumulative impact to damaging the microenvironment
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In summary, artificial habitats are not working at this site and other options should be
explored.

1.13 Native vegetation habitat

The DP PTWL Management Plan (OzArk 2016) states the following:

‘The overarching performance target is to increase the area of occupancy for PTWL by
restoring native vegetation, connecting adjoining populations though rehabilitated corridors)
and providing natural or artificial rock/tile habitat.

The quality of PTWL habitat in DP was assessed on the EPBC Offset Calculator as:
e 30ha of low condition habitat (quality score = 4/10).
e 113.6ha of moderate condition habitat (quality score = 7/10).
o 80.9ha of good condition habitat (quality score = 9/10).

In practical terms the goal will be to achieve a quality score of 8 or higher in all PTWL
Habitat Areas within 5 years'.

Since conception of the PTWL Management Plan in 2016, the region has been through four
significant events impacting the quality of habitat within DP:

1. Exclusion of grazing and fencing of the biodiversity offset area (positive)

2. An extreme drought (negative).

3. Reprieve from drought because of well above average rainfalls (positive).
4. Impact from feral pig populations (negative)

5. The act of annual monitoring is damaging the microenvironment (negative)

Habitat re-assessment would be extremely valuable to consider how habitat quality is
trending in relation to these significant events.
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8. CONCLUSIONS

During the 2024 surveys, no PTWLs were identified, and no evidence of presence was
recorded. Opportunistic rock flipping also did not identify any PTWLs. However, a diverse
range of reptiles were observed. A total of four lizard species were identified, along with two
frog species. The artificial habitat, as a refuge, offers limited windows of suitability for
PTWLs. Since the inception of the survey program in 2013, only three instances of PTWLs
under tiles have been recorded.

This year’s surveys had a further increase in pig disturbance, with 15.8 per cent of the tile
sets being impacted. Therefore, ongoing targeted pest control measures should be
consistently implemented to mitigate the risk of disruption to sites between survey events.

Numerous converging factors are currently favouring the PTWL. Should a population surge
occur, it would provide additional evidence supporting the PTWL's boom-and-bust cycle,
which appears linked to high rainfall events recurring at approximately 10-year intervals.
Total rainfall in 2024, as of May, has been well above average and the effects of the
substantial rainfall events of 2021 and 2022 are still being observed with the recovery of
native grasses at the monitoring sites. This recovery has been aided by the exclusion of
livestock from the biodiversity offset area and effective land management by the Proponent.

The trend of increasing ant populations also raises the probability of a PTWL population
boom due to an increase in food sources. Along with favourable climatic data and a high
number of tile sets with retained soil moisture, these factors contribute positively to the
potential for a population surge. However, it is yet to be observed. This may suggest that
the use of artificial tiles is not an effective option for PTWL management due to their rapid
heat up and cool down properties and that natural rocks are a more suitable habitat and
annual monitoring of these tiles is affecting their microhabitats.

Given the recent climatic conditions resulting in well above-average rainfall, future surveys
under natural rock will yield insights into the impact of such abundant rainfall on PTWL
populations. Additionally, these surveys will contribute to the understanding of other reptile
populations within the area. Future survey efforts should focus on comparing detection
rates of the PTWL beneath natural rock versus under tiles, examining both concurrently, as
it is suspected that the detection results under natural rock would yield higher rates in the
monitoring area.

9. RECOMMENDATIONS

1. Discontinue annual tile monitoring as it is likely the habitat attribute is unsuitable,
and the activity affects microclimate for PTWL.

2. Continued targeted surveys for PTWL in the biodiversity offset area are strongly
recommended, but not under tiles, they would be in under natural rock in areas they
were detected in 2016 which have not since been disturbed.

3. Surveys under natural rock would follow the latest NSW BioNet database collection
guidance.

4. Start collecting and moving natural rock form the deposit area and use them to seed
vacant grasslands adjoining to the north.

Australian Strategic Materials, Dubbo Project: Pink-tailed Worm-lizard Monitoring Report, May 2024

Dubbo Regional LGA NSW 30

AREA



References

(DSEWPC) Department of Sustainability, Environment, Water, Population and
Communities. (2011). Survey Guidelines for Australia’s threatened reptiles. Australian
Government

Bureo of Meteorology. (2022). Climate Statistics for Dubbo Regional Airport.

AREA (2018) Pink-tailed Worm-lizard monitoring report Advanced Regional Environmental
Assessments (AREA) Dubbo

Biosphere Environmental Consultants P/L. (2013). Plan of Management for Pink-tailed
Worm-lizard Aprasia parapulchella: Dubbo Project , Dubbo NSW. Dubbo: Biosphere.

Jones, S. (1999). Conservation biology of the pink- tailed worm lizard (Aprasia
parapulchella). Unpublished PhD thesis, Applied Ecology Research Group, University
of Canberra.

Osborne, W. S., & McKergow, F. V. (1993). Distribution, population density and habitat of
the Pink-tailed Legless Lizard Aprasia parapulchella in Canberra Nature Park ACT
pp14-23. Canberra: ACT Government.

Osborne, W., Lintermans, M., & Williams, K. D. (1991). Distribution and conservation status
of the endangered pink-tailed legless lizard (Aprasia parapulchella). Canberra: ACT
Parks and Conservation Service Research Report 5.

OzArk EHM. (2013). Clearing Procedure: Pink-tailed Worm-lizard. Dubbo, NSW: OzArk

OzArk (2016). Dubbo Project Pink-tailed Worm-lizard Management Plan Dubbo, NSW:
OzArk

EHM. OzArk EHM. (2016). Pink-tailed Worm-lizard survey letter {June 16}. Dubbo NSW.

Robertson, P., & Heard, G. (2008). Report on field-surveys for the Pink-tailed Worm-lizard
(Aprasia parapulchella) in the Bendigo region, central Victoria: Distribution, habitat
associations and population attributes. Hurstbridge, Victoria: Wildlife Profiles Pty Ltd.

RW Corkery. (2016). Dubbo Project Biodiversity Management Plan: Alkane Zirconia Ltd.

Tongway, D. J., & Hindley, N. L. (2004). Landscape Function Analysis: Procedures for
monitoring and assessing landscapes. Canberra, Australia: CSIRO.

Thierry, A., Lettink, M., Besson, A., and Cree, A. (2009) Herpetological Review Thermal
properties of artificial refuges and their implications for retreat-site selection in lizards

White, A. W. (2012). Surveys for the Pink-tailed Worm-lizard Aprasia parapulchella. Dubbo
Project . Prepared for Alkane Resources Pty Ltd.

White, A. W. (2013). Surveys for the Pink-tailed Worm-lizard Aprasia parapuichella. Dubbo
Project . March 2013. Prepared for Alkane Resources Pty Ltd.

Australian Strategic Materials, Dubbo Project: Pink-tailed Worm-lizard Monitoring Report, May 2024 w ’
Dubbo Regional LGA NSW 3



Appendix A - Field Data

See following page.
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EXECUTIVE SUMMARY

AREA Environmental & Heritage Consultants (AREA) were commissioned by Australian
Strategic Materials Ltd (the proponent) to undertake annual monitoring of five established
analogue vegetation monitoring points for their Dubbo Project (formerly known as Dubbo
Zirconia Project), near Toongi, New South Wales (NSW). The Dubbo Project was approved
as SSD-5251 by the NSW Planning Assessment Commission (PAC) on 28 May 2015,
assessed under the Environmental Planning and Assessment Act 1979 (EP&A Act). Annual
monitoring of five analogue plots is required under the Biodiversity Management Plan. This
year, plot 3 was surveyed on 23 April 2024 and plots 1, 2, 4, 5 were surveyed on 23 July
2024,

Prior to 2019, vegetation monitoring was conducted using the now defunct BioBanking
Assessment Method. Since that time, monitoring has used the current assessment
framework outlined by the NSW government, the Biodiversity Assessment Method (BAM
2020). Data prior to 2019 has been excluded from this monitoring report due to
inconsistencies with the data collection method, preventing comparisons to be made.

Plot data collected during 2024 was measured against their associated plant community
type (PCT) benchmarks for an average rainfall year (default benchmark) and wet rainfall
year where applicable. Plots 1 and 2 were assessed against benchmarks for PCT267 White
Box - White Cypress Pine - Western Grey Box shrub/grass/forb woodland in the NSW South
Western Slopes Bioregion, plot 3 against PCT201 Fuzzy Box Woodland on alluvial brown
loam soils mainly in the NSW South Western Slopes Bioregion, plot 4 against PCT76
Western Grey Box tall grassy woodland on alluvial loam and clay soils in the NSW South
Western Slopes and Riverina Bioregions and plot 5 against PCT270 White Box -
Tumbledown Red Gum - Long-leaved Box shrub/grass woodland on fine-grained sediments
of the upper Macquarie River gorge, NSW central westem slopes.

Like last year, all plots showed one or more attributes below the 25 percent benchmark
scores. However, all sites had increases overall in benchmark scores in the 25-75% range
and >75% range, indicating an improvement across all plots. The vegetation integrity (VI)
scores reflect the results from the composition, structure and function scores, with all plots
increasing in VI compared to last year’s results. Most notably, plot 3 is equal with its highest
VI score, and plots 1 and 5 increased to their highest recorded VI score since the
implementation of BAM in 2019.
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1 Introduction

1.1 Background and locality

AREA Environmental & Heritage Consultants (AREA) were commissioned by Australian
Strategic Materials Ltd (the proponent) to undertake annual monitoring of five established
analogue vegetation monitoring points for their Dubbo Project (formerly the Dubbo Zirconia
Project), in Toongi, New South Wales (NSW). The Dubbo Project was approved as an SSD-
5251 by the NSW Planning Assessment Commission (PAC) on 28 May 2015, assessed
under the Environmental Planning and Assessment Act 1979 (EP&A Act). Annual monitoring
of five analogue plots is required by the Biodiversity Management Plan, in this case three
plots in the Dubbo Project Biodiversity Offset Area (BOA) and two local plots on public land
(Figure 1-1).

Prior to 2019, vegetation monitoring was conducted using the now defunct BioBanking
Assessment Method. Since that time, monitoring has used the current assessment
framework outlined by the NSW government, the Biodiversity Assessment Method (BAM
2020). The BAM, as it pertains to vegetation assessment plots, is described in section 2.1.
Data collected prior to 2019 has been excluded from this monitoring report due to
inconsistencies with the data collection method, preventing comparisons to be made.

Figure 1-2 to Figure 1-6 show the location and local context of the Biodiversity Offset Area.
The project site, defined as the project boundary, project offset area, and monitoring plots, is
in Toongi, approximately 25 kilometres south of Dubbo, NSW. It falls under the Dubbo
Regional Council local government area (LGA) and occurs on the border of two Interim
Biogeographic Regionalisation’s for Australia (IBRA Regions), being NSW South Westem
Slopes and Brigalow Belt South. Its primary situation is in IBRA region NSW South Westem
Slopes. There are four different PCTs associated with the monitoring plots, outlined in Table
1-1. Historically the land has been used for agricultural purposes, and the surrounding land
is mainly grazed and ploughed for agriculture.

The topography is relatively flat, ranging from approximately 280 — 420 metres above sea
level. No named waterways occur within the Biodiversity Offset Area (BOA). However, within
1500 metres, Wambangalang Creek occurs to the north west, Paddys Creek occurs to the
south west, Cockabroo Creek occurs to the south east, where a small section lies within the
project boundary. These are all third or higher Strahler Order waterways. Numerous
unnamed first, second and third Strahler Order waterways are mapped within the BOA.

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
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Figure 1-1: Vegetation plot location

N
Legend A
Boundaries
[ Project Boundary
[ Biodiversity Offset
Survey effort

® Vegetation monitoring plot

0 750 1500 2250 3000 m
L I AREA

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
=
AREA 3

Dubbo Regional LGA NSW



Figure 1-2: Project Site Location
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Figure 1-3: Biodiversity Offset Area (Aerial)
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Figure 1-4: Biodiversity Offset Area (Topographic)
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Figure 1-5: Biodiversity Offset Area (Lots and DPs)
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Figure 1-6: Waterways
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Table 1-1: Plant Community Types

Plot ID Current classification (BAM 2020)

1

PCT 267 - White Box - White Cypress Pine - Westemm Grey Box shrub/grass/forb
woodland in the NSW South Westem Slopes Bioregion

PCT 267 - White Box - White Cypress Pine - Westem Grey Box shrub/grass/fforb
woodland in the NSW South Westem Slopes Bioregion

PCT 201 -Fuzzy Box Woodland on alluvial brown loam soils mainly in the NSW South
Western Slopes Bioregion

PCT 76 - Western Grey Box tall grassy woodland on alluvial loam and clay soils in the
NSW South Western Slopes and Riverina Bioregions

PCT 270 - White Box - Tumbledown Red Gum - Long-leaved Box shrub/grass woodland
on fine-grained sediments of the upper Macquarie River gorge, NSW central westem
slopes
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2 Methods

2.1 Plot location and surveys

The five analogue monitoring plots were surveyed in two efforts, plot 3 on 23 April 2024, and
plots 1, 2, 4, and 5 on 23 July 2024. Previously, plots were not permanently marked, but a
combination of rock cairns, GPS coordinates and photos are used to locate start and end
points of each plot. This year, start and end points were marked with wooden stakes where
possible. The GPS coordinates were recorded at each plot's start point and are recorded in
Table 2-1. Monitoring and preparation of this monitoring report was carried out by
appropriately qualified and experienced staff (Table 2-2).

Table 2-1: Monitoring plots coordinates in GDA z55

Plot ID Easting (GDA94 Zone 55) Northing (GDAS4 Zone 55)
1 652434 6405473
2 652672 6406658
3 648685 6408581
4 648038 6407726
5 652722 6407474

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

Role in this

Name Position CV Details project

BSc. Major in Biology. Macquarie University

Ass Dip App Sci. University of Queensland

Dip Landscape Design (in-prep)

Cert lll (Captive vertebrate management)

Certified Environmental Practitioner (EIANZ) and Broiact

. : practicing member . rojec

(P:h" ',‘D"if:;%'r"g «  NSW OEH BioBanking and Bio-certification Management

QSN Assessor: accreditation number 0117 e  Fieldwork

* NSW Biodiversity Assessment Method Accredited
Assessor (BAAS17082)

e AHCPCM201- Recognising grasses

e Practicing member of the NSW Ecological
Consulting Association

e Grad. Dip. Captive Vertebrate Management,
Charles Sturt University

¢  Grad. Cert. Social Impact, University of NSW

e B. Env. Sc. University of New England.
e NSW Biodiversity Assessment Method Accredited | ®  Fieldwork
Addy Manager/ Assessor (BAAS19066) e Report
Watson SenioriGensuiant | Diploma Project Management editing
e« NSW Biodiversity Assessment Method
e Lean Six Sigma Certificate (Sydney Uni)
e WHS White Card
o Apply First Aid. Certificate number: 07328
e B. Env. Sc. Land and Water Specialisation Charles
Manager/ Sturt University
Dave Senio? e Certlll (Horticulture) * eR:i?igrt
Sturman Consultant e White card — general construction induction card. :
¢ RMS-worker on foot training.
ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
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Name Position CV Detalls Roplfo;gctthls

s  Senior First Aid

e Chainsaw operator ticket

e Confined Space worker and atmospheric
monitoring.

o Risk assessment training.

¢ AHCPM201-Recognising grasses

o NSW Biodiversity Assessment Method Accredited

Assessor (BAAS22015)

B. Env. Sc. University of New Engtland

AHCPCM201 - Recognising grasses

Gabrielle Environmental WHS White Card - general construction induction

e Report
Green Consultant card (CGI1667253SEQOQ1) editing

e  RMS-worker on foot training
e First Aid Certificate (Cert No. 6995717)
e WIRES volunteer
« Bachelor of Environmental Science and
Dl Environmental Management (Hons) (Conservation), University of | ¢  Field work
Cr\:vr; Consultant Newcastle ) -: * Report
e Certificate lll Information and Digital Technology writing
e WHS White card
Environmental e Master of Environmental Science Charles Sturt
Thomas Consultant/ University . .
Carter Heritage e Honours Bachelor of Science Ecology and e Fieldwork

Environmental Science University of Adelaide

EonSriant o  Bachelor of Arts (History) University of Adelaide

2.2 Biodiversity Assessment Method

The BAM 2020 provides a system for measuring vegetation which is more transparent,
repeatable, and objective. The method uses a nested plot design to collect data for three
different components of the defined plot and generates scores that reflect its overall quality.
A summary of the data collection method is provided below.

2.21 Nested plot design

¢ One 400 square metre plot (standard 20 x 20 metre) was used to assess the
composition (species richness) and structure (percent cover).

¢ One 1000 square metre (standard 20 x 50 metre) plot was used to assess the function
attributes: number of large trees, stem size class, tree regeneration and length of logs.

Five one square metre sub-plots were used to assess ground cover (leaf litter and other

optional groundcover components) for the plot, see

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
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o Figure 2-1
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Figure 2-1: Nested plot layout
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222 Composition
Composition attributes refers to the number of native species within each growth form group
recorded within the survey plot.
¢ Assessment of composition was based on the number of native plant species (richness)
observed and recorded by the assessor within each 20 x 20 metre plot for each growth
form group shown in Table 2 of BAM (2020)
¢ To determine growth, the native species by growth form query tool was used
e The survey data recorded by the assessor for composition within each 20 x 20 metre
condition plots was:
o The growth form group to which each native species has been allocated.
o Scientific name for native and exotic species within each growth form group.
o Whether each species is native, exotic or high threat exotic.
o The composition of each growth form group was assessed by counting the
number of different native plant species recorded within each growth form group,
within each of the 20 x 20 metre condition plots.

2.2.3  Structure

Structure attributes relate to the foliage cover of each native species in each growth form

group within the plot.

e Structure is the assessment of foliage cover estimates for each growth form group within
the 20 x 20 metre plot boundaries. Foliage cover for a growth form group is the
percentage of cover of all living plant material of all individuals of the species present for
that group. This includes leaves, twigs, branchlets and branches as well as canopy
overhanging the plot even if the stem is outside the plot.

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
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* An estimate of the foliage cover for each native and exotic species present within the 20
x 20 metre plot was recorded.

e The structure of each growth form group for the 20 x 20 metre plot was recorded as the
sum of the individual foliage cover estimates of all native plant species recorded within
each growth form group, within each plot.

e Each non-native (exotic) plant species was assigned a foliage cover estimate and either
classified as exotic (E) or high threat weed (HTW).

2.2.4 Function
Function is the assessment of large trees, tree stem size, tree regeneration, fallen logs and

leaf litter. Only native species are recorded for these attributes.
e Tree stem size classes were measured at 1.3 metres above ground height, referred to as
‘diameter at breast height over bark’ or DBH.

o Tree stem size classes are:<5, 5-9, 10-19, 20-29, 30—49, 50-79, and more
than 80 centimetres DBH, and include all species in the tree growth form
group.

o Regeneration was based on the presence or absence of living trees with
stems less than five centimetres DBH.

o Only living trees contributed to counts for determination of presence. For a
multi-stemmed tree, only the largest living stem is included in the count for
determining the presence or absence of stems within each size class.

o The number of large trees is a count of all living stems with a DBH equal to or
greater than the large tree benchmark DBH size for that PCT or vegetation
class.

= For a multi-stemmed tree, at least one living stem equal to or greater
than the large tree benchmark DBH size, to count as a large tree, was
used.

o Stem size classes were based on the presence or absence of living tree
stems within size classes that fall between regenerating stems (less than five
centimetres DBH), and the large tree benchmark DBH size(s).

o The length of fallen logs is the total length in metres of all woody material greater than 10
centimetres in diameter, that is dead and entirely, or in part, on the ground within the 20
x 50 metre plot. Where logs extend outside of the plot, only the length of fallen log that is
contained within the plot was recorded.

e Litter cover is assessed as the average percentage ground cover of litter recorded from
five 1 x 1 metre plots evenly, placed along the central transect of each plot,

o Litter cover includes all dead and detached plant debris, including leaves,
seeds, twigs, branchlets and branches (less than 10 centimetres in diameter).

o Litter cover is the two-dimensional litter layer in contact with the ground
surface, including litter under the canopies of erect plants.

o Plant material that is not detached was assessed as growth form foliage
cover, regardless of whether it appears alive or dead.

¢ The number of trees with hollows was determined by counting trees with hollows that are
visible from the ground in the 20 x 50 metre plot. The number of trees with hollows
included native species allocated to the shrub growth form group. It included both living
and dead trees.

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
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* A tree is considered to contain a hollow if: (a) the entrance can be seen; (b) the entrance
width is at least 5 centimetres; (c) the hollow appears to have depth (i.e., solid wood
cannot be seen beyond the entrance); and (d) the hollow is at least one metre above the
ground.

3 Limitations

Not all and plant species can be fully accounted for within any given study area. The
presence of threatened species is not static it changes over time, often in response to longer
term natural forces which can at any time be dramatically influenced by human-made
disturbance or weather. There were no seasonal or climatic conditions limiting the
assessment being complete to the necessary requirements.
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4 Results

4.1 Rainfall

Rainfall data was retrieved from historic data recorded at Dubbo Airport Weather Station

(AWS), located approximately 25 kilometres north of the project site (Bureau of

Meteorology'). The 2024 monitoring surveys were conducted two years after a period of
above-average rainfall, with it on track to be another year of high rainfall. The Dubbo
average is 589.6 millimetres, and as of July 2024, the yearly rainfall measure is 530.2
millilitres (Table 4-1).

In relation to the plots, rainfall total of the previous 12 months was used when considering
whether benchmarks for an “average” or “wet” year were used for its associated PCT, as per
NSW VIS database (BioNet Vegetation Classification). Total rainfall was higher than the
upper limit of an “average” year for PCT 76 (annual rainfall >593 millilitres). Therefore plot 4
was measured against “wet” year benchmarks and all other plots were compared to
“average” rainfall benchmarks.

Table 4-1: Monthly rainfall averages from 2015 — 2024

Year Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec Annual
2015 | 1306 | 31.8 8.4 818 | 478 | 722 | 602 | 394 6.8 464 | 66.6 | 596 651.6
2016 | 1228 | 3.2 16.2 | 25.0 | 554 |151.6 |105.2 | 504 |(157.8 | 56.2 | 34.0 | 1386 | 9164
2017 | 148 16 |2230| 94 52 9.2 3.0 206 50 846 | 348 | 54.2 465.4
2018 | 28.6 24 40 6.8 13.0 | 186 1.6 36.4 6.8 904 | 686 | 344 311.6
2019 | 644 | 184 | 46.8 0.0 234 | 104 6.4 6.8 11.0 16 19.4 26 211.2
2020 [ 36.0 | 818 [145.0 | N/A | 288 | 326 | 822 | 39.0 | 476 | 606 | 126 | 1206 N/A
2021 | 54.0 (1144 | 1872 | 1.8 210 | 938 | 918 | 340 | 368 | 354 | 1808 | 734 924.4
2022 (130.0 | 410 | 564 (1912 | 758 | 128 | 58.6 | 112.2 | 104.8 | 195.8 | 43.8 6.4 1028.8
2023 | 06 534 | 208 | 45.0 1.6 406 | 382 | 100 26 226 | 734 | 670 425.8
2024 | 106.2 | 88.2 | 80.0 (116.0 | 456 | 458 | 484
4.2 Plot data

Plot data measured attributes against the plant community type (PCT) benchmarks from the
NSW VIS database, for an “average” (default benchmark) or “wet” rainfall year. These
benchmarks are recorded in Table 4-2 to Table 4-6 below, where green shading indicates 75
percent or greater of benchmark (good), blue shading indicates between 25 percent and 75

percent of benchmark (average) and red shading indicates less than 25 percent of the
benchmark (poor) value has been recorded.

'http://mmww.bom.gov.aufjsp/ncc/cdio/weatherData/av?p_nccObsCode=139&p_display_type=dataFile&p_startYear=&p_c=&p_st

n_num=065070
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Table 4-2: PCT 267 default benchmarks for plot 1 and plot 2

P 6 e Bo e D e Bo b/gra orb woodland
0 e opes Biloregio
a BRA esie ope a oodland o) este 0]0l=
Attribute . W AL Plot 1 Plot 2
Tree Richness 3 0.75 2.25 2 2
Shrub Richness 3 0.75 2.25 1 1
Grass and Grass Like Richness 8 2 6 9 10
Forb Richness 10 2.5 7.5 14 18
Fern Richness 1 0.25 0.75 1 1
Other Richness 1 0.25 0.75 1 0
Tree Cover 19 4.75 14.25 18 10.1
Shrub Cover 1 0.25 0.75 0.1 0.1
Grass and Grass Like Cover 32 8 24 46.5 19.8
Forb Cover 6 1.5 45 2.1 14.6
Fern Cover 0 0 0 0.1 0.2
Other Cover 0 0 0 0.2 0
Total length of fallen logs 41 10.25 30.75 31 24
Litter Cover 55 13.75 41.25 24 29.4
Number of Large Trees (>50dbh) 4 1 3 0 0
Key:
green = 75 percent or greater of benchmark (good),
blue = between 25 percent and 75 percent of benchmark (average)
red = indicates less than 25 percent of the benchmark (poor).
Table 4-3: PCT 201 default benchmarks for plot 3
P 0 Bo oodla oh a al b a 0 a 0
eg
a BRA este ope a oodland ) este Qpe
Attribute e i g oo Plot 3
Tree Richness 3 0.75 2.25 1
Shrub Richness 3 0.75 2.25 1
Grass and Grass Like Richness 8 2 6 16
Forb Richness 10 2.5 7.5 15
Fern Richness 1 0.25 0.75 1
Other Richness 1 0.25 0.75 1
Tree Cover 19 4,75 14.25 15
Shrub Cover 1 0.25 0.75 0.3
Grass and Grass Like Cover 32 8 24 33.9
Forb Cover 6 1.5 45 66.5
Fern Cover 0 0 0 0.1
Other Cover 0 0 0 2
Total length of fallen logs 41 10.25 30.75 26
Litter Cover 55 13.75 41.25 27
Number of Large Trees (>50dbh) 4 1 3 3
Key:
green = 75 percent or greater of benchmark (good),
blue = between 25 percent and 75 percent of benchmark (average)
red = indicates less than 25 percent of the benchmark (poor).
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Table 4-4: PCT 76 default benchmarks for plot 4

= este ey Box ta 00d don a 04 and cla 0 e
este ope Riverina Bioregio
a BRA oodpla 3 O oodland 0 este ope
Plot 4

Tree Richness 3 0.75 2.25 1
Shrub Richness 4 1 3 5
Grass and Grass Like
Richness 6 1.5 g2 6
Forb Richness 10 2.5 7.5 14
Fern Richness 1 0.25 0.75 0
Other Richness 0.25 0.75 0
Tree Cover 31 7.75 23.25 28
Shrub Cover 2 0.5 1.5 0.6
Grass and Grass Like Cover 23 5.75 17.25 45.4
Forb Cover 5 1.25 3.75 3
Fern Cover 0 0 0 0
Other Cover 0 0 0 0
Total length of fallen logs 49 12.25 36.75 15
Litter Cover 65 16.25 48.75 31.6
Number of Large Trees
(>50dbh) 3 0.75 2.25 2

Key:

green = 75 percent or greater of benchmark (good),

blue = between 25 percent and 75 percent of benchmark (average)

red = indicates less than 25 percent of the benchmark (poor).
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Table 4-5: PCT 76 wet rainfall year (>593 mm) benchmarks for plot 4

P 6 e ey Box tali gra oodland o 0 and cla 0 e 0
este opes and Rivernna Bioregio
3 BRA oodpla a 0 oodland 0 este ope
Plot 4

Tree Richness 3 0.75 2.25 1
Shrub Richness 5 1.25 3.75 5
Grass and Grass Like 7 175 525 6
Richness
Forb Richness 11 2.75 8.25 14
Fern Richness 1 0.25 0.75 0
Other Richness 1 0.25 0.75 0
Tree Cover 38 9.5 28.5 28
Shrub Cover 2 0.5 1.5 0.6
Grass and Grass Like Cover 35 8.75 26.25 454
Forb Cover 6 1.5 45 3
Fern Cover 0 0 0 0
Other Cover 0 0 0 0
Total length of fallen logs 49 12.25 36.75 15
Litter Cover 65 16.25 48.75 31.6
Number of Large Trees
(>50dbh) 3 0.75 225 2

Key:

green = 75 percent or greater of benchmark (good),

blue = between 25 percent and 75 percent of benchmark (average)
red = indicates less than 25 percent of the benchmark (poor).

Table 4-6: PCT270 default benchmark for plot 5

gra ed ed e O e ppe dcquarie er gorge = d e e
a BRA este opes D erop ore 0 este
Plot 5
Tree Richness 5 1.25 3.75 4
Shrub Richness 9 2.25 6.75 1
Grass and Grass Like Richness 6 1.5 4.50 9
Forb Richness 8 2 6 19
Fern Richness 1 0.25 0.75 0
Other Richness 1 0.25 0.75 0
Tree Cover 60 15 45 20.1
Shrub Cover 10 2.5 7.5 0.3
Grass and Grass Like Cover 15 3.75 11.25 322
Forb Cover 4 1 3 3.6
Fern Cover 0 0 0 0
Other Cover 0 0 0 0
Total length of fallen logs 67 16.75 50.25 12.5
Litter Cover 66 16.5 49.50 26.4
Number of Large Trees (>50dbh) 1 0.25 0.75 0
Key:
green = 75 percent or greater of benchmark (good),
blue = between 25 percent and 75 percent of benchmark (average)
red = indicates less than 25 percent of the benchmark (poor).
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Like last year, all plots showed one or more attributes below the 25 percent benchmark
scores. However, all sites had increases overall in benchmark scores in the 25-75% range
and >75% range, indicating an improvement across all plots. There were some notable
differences:

Plot 1:

* Plot one had a forb cover decrease of 46.4%, possibly due to a reduction of glycine spp.

e No large trees, however, tree stem size classes have increased from last year, indicating
progress towards this benchmark

Plot 2:

o A miscalculation in last year’s grass foliage cover was presented as 41.4% but was
actually 24%.

¢ Plot two had a similar, >75% benchmark, score for grass species richness, however its
foliage cover decreased into the 25-75% benchmark, due to a decrease in foliage cover
across all species

Plot 3:

e Plot three had a shrub cover decrease of 19.7%, due to a reduction of Myoporum debile /
Eremophila debilis

e No scores less than the <25% benchmark

Plot 4:

o Plot four had a tree cover increase of 13%, due to increase in Eucalyptus microcarpa.

¢ Plot four had a decrease in grass cover by 25.9% and litter cover by 20.5%. Also, the
only plot to be compared wet benchmarks.

Plot 5:

» Plot five forb richness increased by 14 spp., tree cover increased by 8.1% and litter
cover increased by 14.4%

e While no large trees are present, a significant increase in regrowth and smaller DBH
classes is improvements on previous years and progress towards achieving the large
DBH benchmark

4.3 Photographic record

Photographs were taken at the start and end points of each vegetation plot, along with
photos of each of the plot square placements (Table 4-7). Photos of the start point, for each
plot, for each year, are compiled in Table 4-8 as another record of plot progress.
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Table 4-7: Plot photographs January 2023
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The tree shown in the midline end is deceased.
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2024 monitoring

Grounr udrats

Midline start
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24 monitoring
Midline end
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2024 monitoring

Midline start

Groundcover quadrats

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
Dubbo Regional LGA NSW AREA 25



2024 monitoring

Midline end
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4.4 2024 BAM calculations

Data for composition, structure, and function are entered into the BAM calculator (BAMC),
where scores for each component are generated and an overall Vegetation Integrity (VI)
score is calculated, presented in Table 4-9. BAMC is periodically updated which may change
the results if the same data is processed later.

Table 4-9: BAM results July 2024 monitoring effort

1 267 89.8 90.9 54.3 76.3
2 267 86 74.8 54.5 705
3 201 833 96.8 65.7 809
4 76 83.3 947 44.8 707
5 270 63.1 40.1 313 43

4.5 Comparison of BAM calculations

The data collected under BAM 2020 for previous monitoring events has been compiled in
comparison tables to demonstrate the overall change in condition for plots 1 — 5 (Table 4-10
to Table 4-13).

The composition scores increased across all plots from 2023 to 2024 and was also the
highest score recorded for plots 1, 3, and 4 since the implementation of BAM in 2019 (Table
4-10). There was a general increase in forbs species richness across all plots, reversing the
trend from previous years scores.

Table 4-10: Composition score

Jui
Plot 2019 2020 June January uly

number 2022 2023 2024
1 736 | 657 | 815 70.2 89.9
2 758 | 79 | 87.4 78.1 86
3 676 | 76.7 | 74.7 75.6 83.3
4 741 | 627 | 505 62.4 83.3
5 418 | 64 | 656 571 63.1

Structure scores varied with some minor changes in plots 1, 2, and 3, however, there were
notable increases in plot 4 and 5 (Table 4-11). The increase in the structure score at plot
four is the result of an increase in foliage cover of tree species. It seems that higher tree and
grass cover contributes to a high total structure score for PCT76, supported by data from
previous years. For plot 5, while the trend of its grass and forb cover decreasing is
consistent, its increase in tree cover improves its overall structure score. Also observed at
the site was a high number of regenerating saplings.
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Table 4-11: Structure score

Plot June January July
number 20192020 559 2023 2024
1 50.3 | 43.7 | 98.2 95.4 90.9

553 | 66.2 | 81.7 73.1 74.8
982 | 895 | 89.4 94.8 96.8
96.5 | 73.5 | 95.2 74.4 94.7
206 | 215 | 243 27.2 401

O bW N

Function scores remained relatively unchanged, except for the increase in plot 3 and the
decrease in plot 4 (Table 4-12). There was an increase of fallen logs and litter cover at plot
3, improving its overall function score. A reduction in litter cover and the removal of two
larger trees at plot 4 could be credited to its decline. The plot has a history of being slashed
(or similar), as it occurs on private property outside of the BOA.

Table 4-12: Function score

Plot number June 2022 January 2023 July 2024

1 55.8 46.9 48.4 50.4 543
2 79.3 61.3 80.8 57.1 54.5
3 72.2 58.7 79.4 52.9 65.7
4 70.6 67.3 71.9 54.7 448
5 54.3 32.1 38.2 309 313

The VI scores reflect the results from the composition, structure and function scores, with all
plots increasing in VI compared to last year’s results (Table 4-13). Most notably, plot 3 is
equal with its highest VI score, and plots 1 and 5 increased to their highest recorded VI
score since the implementation of BAM in 2019.

Table 4-13: Vegetation integrity score

n Jul
n:r:;:er 2018 22020 ;82; JaZOL;a;’.ry 202)4/1
1 591 | 51.3 | 729 69.7 76.3
2 69.3 | 684 | 83.2 68.8 70.5
3 783 | 73.9 | 80.9 72.4 80.9
4 796 | 67.7 | 70.2 63.3 70.7
5 36 | 353 | 394 36.3 43

4.6 Invasive and exotic species

There was evidence of feral pigs (Sus scofra) presence at plot 2 and nearby plot 5, in the
form of diggings. This remains consistent with observations from last year. Compared to last
year, the species richness varied, however foliage cover increased at all plots except plot 2
(Table 4-14). This year, all plots had varying degrees of exotic species richness and foliage
cover, with plot 4 having the highest at 44.1% foliage cover, due to a high coverage of
Lolium perenne and Hordeum leporinum.

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report

Dubbo Regional LGA NSW AREA 34



Table 4-14: Exotic species richness and foliage cover per plot, from 2023 and 2024

12023 2024}
Plot 1 13 7 8.4 21
Plot 2 9 9 7.5 6.2
Plot 3 13 9 8.6 242
Plot 4 5 13 54 441
Plot5 1 7 0.1 56

A total of 26 exotic plant species were observed, including high threat weeds (HTW).
Compared to last year, the species list is quite different, with only six species observed in
both 2023 and 2024. Three HTWs were recorded, which was the same richness count as
last year but different species. Plot 3 had a 5.1% foliage cover of HTW and plot 2 had a
0.1% foliage cover. Observed exotic species are recorded in Table 4-15 and HTW species in
Table 4-16.

Table 4-15: Exotic species recorded in the July 2024 survey

Scientific name Common name

Anagallis arvensis

Scarlet pimpernel

Arctotheca calendula

Cape weed

Asphodelus fistulosus

Onion weed

Cyperus rotundus

Cyperus nut grass

Echium plantagineum Pattersons curse

Engeron bonariensis Hairy fleabane
Exotic grass sp. N/A
Galium aparine Cleavers

Hordeum leporinum

Barley grass

Hypochaeris radicata Flat weed
Lactuca serriola Prickly lettuce
Lolium perenne Rye grass

Lolium sp. N/A
Marrubium vulgare White horehound
Medicago spp Clover

Modiola caroliniana

Red flowering mallow

Solanum nigrum

Blackberry Nightshade

Sonchus oleraceus

Sow thistle

Sysimbrium inio

London rocket

Trifolium arvense

Hares foot clover

Verbascum virgatum

Twiggy mullein

Weed sp juvenile

N/A
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Table 4-16: High Threat exotics recorded in the January 2023 survey

Scientific name Common name

Bidens spp Farmers friends
Heliotropium amplexicaute Biue heliotrope
Paspalum dilatatum Paspalum
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5 Conclusions

This document addressed monitoring actions in the approved Biodiversity Management Plan
shown on Table 5-1.

Table 5-1: Project comments against Development Conditions of Consent

Location Monitoring action Frequency Comment

| Monitoring completed — July

Control Site and BioMetric Vegetation
Annual 2024

Analogue Sites 1t05 | Condition Benchmark

Vegetation integrity scores increased at all plots but most notably, plot 1 and plot 5 recorded
their highest VI scores since the implementation of monitoring under the BAM system in 2019.
Plot 5 has had historically low scores across all components of the BAM but improvements in
composition and structure this year have seen its VI increase to the highest score since BAM
monitoring started. This is mainly due to its increase in tree foliage cover, and with a high
abundance of regenerating saplings present within the plot, its VI should continue to improve.

Exotic plant species have no identifiable trend with their increase in richness across all plots.
It was thought that last years observed increase in exotic plant species richness was due to
above average rainfall, in the year leading up to the monitoring, and lower composition scores.
However, during this year's monitoring, composition scores increased, rainfall total was in line
with the average, or above in the case of plot 4, for the region and exotic plant species
richness and foliage cover still increased.
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7 Appendix A - 2024 BAM Plot sheets
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Print more copies of this page to allow for higher species counts at a plot. All vascular plant species in a plot need to be recorded.

GF Code: see growth form definitions in BAM 2020 Appendix F. N: native, HTW: high threat weed.

2Foliage cover: 0.1,0.2,0.3, ..., 1, 2, 3, 4, 5, 10, 15, 20, 25, ...100%; Note: 0.1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x2.0m, 5% =4 x
5m, 25% = 10 x 10 m. Note the top 3 dominant native species within each GF group.

Abundance: Count 1, 2,3 ., when £10, estimate when >10, 20, 30 .. 100, 200, 300 . ., 1000, 2000, 3000 . (as integer values).
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Numbers '-8 on this page correlate with the numbers and explanatory notes on page 3

Sitesheet# 'of Date %/ 17} g::‘f:v Du‘!}'b-‘ V] aje ¢ ‘F::'t“mer lel #Z

Recorders '::{‘;n x;g zone

"Datum f:;r.t.;l‘l'nate l[; gr:(j;;(:;t;c:‘ B :“:‘: 'X coordlnate ()SL 611 'Y coordinate 6“0@65 3
Locatlon description | { i i sl q

!Plot dimenslons l f'l”' y ; \U"(\ ‘r‘ e ;?:‘1:2:::'0“ of midiine from ;. Il—’6 N Photo #

Datum: AGD66 WGSBA GDA94 GDAZ020 or Olher (specify) MGA Zone (for Projecled conrdinale syslem only) 56 (Coaslal NSW) 55 (Cenlral
NSW or 54 (Western NSW). X/Y coordinate Long/Lat tfor Prujected coordinate system), Easting/Northing (for geographic coordinate. system)

Vegetatlon integrity
Compaosition and structure sum values may be completed after antenng data nto available tools. !t 1s not required while in the field
Composition (400 m? plot) Structure (400 m? plol) Function (1000 m? plot)
Sum Sum values *Tree stem size class |f data are lo be used as more
values (%) (DBH) appropriale local data i.e. to
(may sum generate local benchmarks, stems
to >100%) must be counted
Total countof  Trees (TG) - Sum of Trees (TG)
native plant 2- 3 follage cover | 80+cm —
species Shrubs (SG) ] of native plant  Shrubs (SG)
(richness) in species by m l 50— 79 cm
each growth growth form "=
form group Grasses etc. group Grasses efc.
(not individual  (GG) 10 (GG) N§  30-49cm
plants within X ©he
aach growth Forbs (FG) Forbs (FG)
form) 9 Iy o, 20-29cm
TN nne
Fems (EG) | Ferns (EG) 5.5 10—~ 19cm T
Other (OG) : Other (OG) p 5-9¢m o
(\ \ *Tree regeneration
<5 cm \
Total high threat weed cover ®Length of fallen logs J
7)1 71
%Hollow bearing trees S
::I:r?:z:e:r; ';i?gﬂ:};; function Littar cover (%) Bare ground cover (%} Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) qomo o2 1 oy ¢t Il o &8 3 o pos oy
Average of the 5 subplols , o 5o
i g’ ARE ) 5.0 O
These attribules requue consideration of site ohservations and may ne comploeted after field work
Vegaetation class 8 Large tree benchmark size QDAL SOIDEH Confidence L
Plant community type (PCT) e Tick Sonfosnce U
Physiagraphy and sile features that may help o deteraining PC1 and niapagement zore {optional) or tor BioNel systematic Hota suvey utiposes:
Morpholegieal Eanibtonm LamigHa ftiaronahal
typex Hevmant puattaen
Lithology _::_I II e S 0i ol sl elepth
Slope Aspect il g SIS 10, PAS]

Wt A Ty
: i e e ——— - I —— —
Sevanly | Age | .

| Brief site descnption or ather notes

Oisitiir b code code

Clearing (inc logging; r\ ]

Coltivation (nG. pasture | .
| Cultivation (nc_pasture; | uﬂ‘-[" pHY ”3(, 9 )O[ o OH Aeed "FQ
| Soil eroston &

= : b ol b, of i

Firewood | CWD remaval r Vous i! Py “ AAFIIE SR p e
[t - — - LA art : " :
| Grazing (idnative/stock ! 1 * 7

Fire damage 5

— — — d = e 1Y S e — — . .

’a’”“ danmuge Fmergents haights Upper stratum heights | Middle siratum heights | ower siralum heights
t/veedinoss Tl [Top Tl [Botom [Top [Mid [Bottom | Top | Ml | Bollom T [ 8oltom
| Other |
\ = — | — === i S=0 -

Severily 9o evidence 1 shyght 2 slisrates 3 sevare Vi Herecant (<3yrs), MR=not recent 13- 10yis) O=old {> (Oyrs)
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311 el ll'«L
400 m? floristics plot: Survey name Plot identifier Recorders
Date p;/\y) O? (,JU \DU»(’/LU ‘{?{J’( ( f o . Al)\\ DC
Ul Lo s
s: de E\TII.:;I)::I:: :;’me. or a unique means of identifying separate taxa within a survey is ﬂmf. :g‘w ::\,ﬂage x’;ﬂ Vodher
mandatory. Data from here will be used to assign growth form richness and cover. HTW
T Cul (e Lyof s atlkon S ) To P!
T Catlth¥ 7 .‘_._f'*fw.«[-.'u u“o.‘ -V 61 v
TN Mchelo. Viamose ) O o0
ONA ol tarhio® R Fen rld o
Fa (.'-",' Eope ol faertonivnes Ceacs g Noel 29
¥ ,‘\‘\.h._-i R O SMOM van lla l,'i\3 N \' Qe
T LWak bndyme s 500 ) o S0
Hetpeoclo &g rodice I« o5 don
/',!/';, [ & " Pl Fl V\Y\ahﬁda FYor 100
OON Paricoomy op v 3 000
Fen ({U”il‘l)/ oo\ V) oS
i SAene e oo A A\/IQ" /‘ﬂrr(')l' (i ol TN
1 (hormad et ineyn . ol 2o
' _ OISR
{ C Now) s A0 ey } (\:) ey +
Ot ZN
e o7 )
T 0y
. SRS . w/ O oy
Gan /\"s“\’./":,)}' ! T A R Jen'
A y , elaing | o' o
o4 Sclerolagoro diacant o | XA '
Fa | ) oS
O : Ip ~d o0
70 [ { o ! %
il oot S
v | r ({ Mool 2o
calL AT ¥ ol o))
ot Coren uan Nt Js
| AR ¥ (, o 1 V&
\p)oo: [ (/)M/“} ol E o'
e L eypa ot o [y [T S T |
e Fiv 2! , N 1o
=8 & pros s L g e g S I L S
[~ (3 Ry QNG Hog by +- o1l O
Print more copies of lhis page to allow for higher species counts at a plot. All vascular plant species in a plot need to be recorded.
GF Code: see growth form definitions in BAM 2020 Appendix F. N: native, HTW: high threat weed.
2 Foliage cover: 0.1,0.2, 0.3, ..., 1, 2, 3, 4, 5, 10, 15, 20, 25, ...100%; Note: 0.1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =20x2.0m, 5% =4 x
5m, 25% = 10 x 10 m. Note the top 3 dominant native species within each GF group.
Abundance: Count 1, 2, 3 . ., when s10, estimate when >10, 20, 30 .. 100, 200, 300 ..., 1000, 2000, 3000 ... (as integer values).
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C //
QL l.ee f /-/
Numbers '8 on this page correlate with the numbers and explanatory notes on page 3
: Survey iy b ). i Plot S VA 2 I S
Siteshest#  1of  Date )</ 1/ /N o 3)u Lo Es, E identifier Lot WS Wbt
ER N IBRA Veg zone

R Ml\\( Webe, Ul | hoi region 1D

1 Coordinate Projected MGA f e 1 7 ;.

Datum system - Geographic Sons X coordinate é{. R 17 Y coordinate h}( ;“) Iy :
Location description : el
' Nl il 2% g ! Orlentatlon of midline from ;... ...

Plot dimensions 1 o B 0 m point l{‘”\ : Photo #
Datum: AGDES WGSB4 GDASA GDAZG20 or Olher (specilyl MGA Zone (for Projected coordinate system only) 96 1Zoastal NSV 55 (Central
NEW o1 54 (Westera NSW) XIY coordinate Longd at ifor Projected cooichnate: systam; Fastng/Morthing (for geographic coordniats systeny

Vegetation Integrity
Composition and structure sum values may be completed after entening dalta into available tools 1t 1s not required while i the field
Composition (400 m? plot) Structure (400 m? plot) Function (1000 m? plot)
Sum Sum values *Tree stem size class f data are to be used as more
values (%) (DBH) appropriate local data i.e to
(may sum generate local benchmarks, stems
to >100%) must be counted
Total countof  Trees (TG) 7 Sum of Trees (TG) :
native plant < 2 foliage cover 2 g0
species Shrubs (SG) of native plant  Shrubs (SG) -y
(richness) in | specles by O 50-79 cm
each growth growth form
form group Grasses etc group Grasses etc
(notindividual  (GG) lo (GG) ] 4 30-49cm y
plants within |
each growmth  Forbs (FG) Forbs (FG)
form) 10 / 20-29cm
Ferns (EG) Ferns (EG) 10-19¢cm
Other (OG) _ Other (OG) 5_9cm
“Tree regeneration
<5cm
Total high threat weed cover If) l 5 Length of fallen logs
€/ .
8Hollow bearing trees !
- {
::/:ng::::l:f; ::‘é)eg::::’s) Scen " Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (")
Subplot score (% in each) ;
Average of the 5 subplots
Mttt At ot berd i I silis Sttt - ik gt Ator Bk ek
Vegetation class ®Large tree benchmark size 20/304S0/BOIDBG Canfidence bl hAlls
Plant community type (PCT) EEC Tick Gonfidence bl WA
Poysisgrapiny ard e leatires thal eay cep i detenmmeg + medrpagament 2one aptioral o for SioNet systamatic Tara sy dhepos:es
adopbolegieal Laeddom Wil g
tytiee cleont Ml e
t Iy . P ol "
Slope Asprt W i Lhstane to naarest
drales and lype
seveatlly | Age T — ) .
it sode core Bre! site descuplion or other noles
Clearnng (In¢ logytny; -
Cultivation tne paslure)
Soil erosion
tirewood  CWD removai
Grazing (1d native/stock)
tire damage e
élorm damage ergunls herghts Uppet steatum heighls i Loy sloiiny heghls
Weediness w [es | doiisny [Top [Wid | Bottom | Tap B Gotom Top [Md [ daiin
Other i i
sl VTR ] T FERRITYT t by W epeanl (0 Vg 1y
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400 m? floristics plot: Survey name Plot Identifier Recorders
Date ' 23 -') ') q Q(\Ll;m }')lz‘(y.:"r‘4' \,":,!» ﬂ? va(’(’flm {\U) )(
Specles name N, HTW ;
SoF de Full species name, or a unique means of identifying separate taxa within a survey s or non- c:v(gi,m gt:‘u;d Vade
mandatory. Data from hers wiil be used to assign growth form richness and cover HTW
AN P{‘;n‘r(n\ (‘Q“},(\ ‘\) 0.1 5()
[, Colal's  ru .\C;!an:n N 0.1 |
Snlﬂm.u.\ y\.‘jr(\ E O\ |
C\(:1 F’:,mus f(ﬂi(‘! U 0 ! ’O
£ Xwn(lwrtlgu VLT N 0.1 |
Er“;‘(’:nvw bor*!-i{l’\a:.-‘j & M1 5
= U(-fcn{- ""a;\lb\ l\n\[)'f‘\ roele [i (&) [ ‘T

Print more copies of this page to allow for higher species counts at a plot All vascular plant species in a plot need to be recorded

GF Code: see growth form definitions in BAM 2020 Appendix F N: native, HTW: high threat weed

2Foliage cover: 01,02,03, 1,2, 3,4,5 10, 15,20, 25, 100%; Note: 0 1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across, 0 5% cover represents an area of approximately 74x 14m, and 1% =20x20m. 5% =4 x
5m, 25% = 10 x 10 m. Note the top 3 dominant native species within each GF group

Abundance: Count 1,2, 3 .., when $10, estimate when >10, 20, 30 100, 200, 300 , 1000, 2000, 3000 (as integer values).
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Numbers '-® on this page correlate wilh the numbers and explanatory notes on page 3

Dubpbe je d

LAY
Site sheet # 1 of Date 25/4 /24 ::“r::y P\% " l'-l'r_u,r.‘-f-.,; O A3 :::::ll.lﬁer FURW B\’& 2
7 IBRA Veg zone
Recorders pl(« \ T@\,A Q reglon D
1 Coordinate o Projected MGA 1 . 1
Datum system o Geographic zone A coordinate 6"'3 5%8 ¥ coordinate 6”0!53}
Location description ity nobis 0 lor 1 sb ot ont i o .
1 SRR RS ey Orientation of midline from ., ..
Plot dimensions S it 0 m point N Photo #

Datum: AGDE6, WGS84 GDAY4 GDA2020 or Olher (specify). MGA Zone (for Projected coordinate syslem only) 56 (Coastal NSWj 55 (Central
NSW or 54 (Weslern NSW) XIY coordinate: Long/l at {for Projected coordinate system), Easting/Norlhing (for geographic coordinate. systom)

Vegetation integrity
Composition and structure sum values may be completed after antenng data into available tools. It 's not required while in the field
Composition (400 m? plot) Structure (400 m? plot) Functlon (1000 m? plot)
Sum Sum values °Tree stem size class If data are lo be used as more
values (%) (DBH) appropriate local data i.e. to
{may sum generate local benchmarks, stems
to >100%) must be counted
Total count of Trees (TG) Sum of Trees (TG) ,
natlve plant ! 2 follage cover ! f) 80 +cm |
species Shrubs (SG) of nallve plant  Shrubs (SG)
(richness) in l species by YIRS 50 — 79 cm I fay'rny
each growth growth form s
form group Grasses efc. group Grasses sic.
(not individual  (GG) ty (GG) 114 30-49 cm
plants within |
each growlh Forbs (FG) ) Forbs (FG)
form) \S ( [ 20 - 29 cm
Joe 1
Femns (EG) i Ferns (EG) oy 10— 19 cm
Other (OG) [ Other (OG) y 5-9cm
“Tree regeneration .
<5cm
R 5 Total high threat weed cover 5. SLength of fallenlogs  : v ~. . “og
g (ot 8 - 2¢€
SHollow bearing trees  + | gleye o
ity - tl ,
:;I;gt.et(z:lgr: [.::g:;tys) L ? Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score {% in each) W v lg 4% © & 0 o 60 0 0 o0 OO o0 0
Average of the 5 subplots 7 7 & ) N
These allribides requne considaration of site vbservatons and may be completed aller leld work
Vegetation class 9Large tree banchmark size 20/i30/(501 GDIDSki Gonfidence B M
Plant community type (PCT) e Tick iConfidence L hAL
Physiogeaphy did site fealures that may halp i deternining PC T and management cone (oplional; or for BioNel systemalic fora suivey ouiposes
Morghological Fanitlarnm 1 - e tandiorm ] coraliof .
ype N!UU!-./, 1 slepimaril ( peek .t pattan {:E,} i Microrelief + oo 5(; A
> Sl surface . = & P s
Lahology r.'?’l\u 1t l;:“”:r B Vol Sl ot :{/“.").’1 ! T Soil denth er')
Slope Aspect - Site dranaye /) Distance o neares! f @ f ﬂ
slope {lﬂl‘ aper R [ \,(@:({ waler and (ype R N /[ J;"[('y

P S -
| Seventy | Aye .
Brie! site Jescription or olher notes

Uirgtur b | code code

?‘Iaaring {inc lm\q; = B T - . R
Cultivation {in¢ pasture) ]

Soil eros;on o

[ Firewood CWD removal 1 [

Grazing {id native/stack) [ = 1=

Fire damaq:_-__ e :_‘_ . ] - ]
Storm dainage | * Emergents heights Upper stiatum heights L ower stratum feighls
TNE\BS:; ) a Tt 'g(_ Top  |[Mid | Boliom __Inp I Mid | Bollom __w' I'op | Wi IBIWW
[T N I i I ) i ] M N [T | 12 ez [o.1
Sevearity O=no avidenca 1=light 2=modarals 3 :seyven Ade Rorecanl (<3yrs, NR=nol recen (3- 10yrs) 0

ASM Dubbo Project: Analogue Vegetation Plot Monitoring Report
Dubbo Regionat LGA NSW AREA



m L\'S Cl‘m"go,”,b_,.(‘ QN‘;.‘.‘}imwz Bno0.d 4ig

)

hiy V'Z,rkwmum \n‘:&nh- e \\ \
400 m? floristics plot: Survey name Plot identifier Recorders
Date 13 u Y
GF Specles name N, HTW

* Foli A
code ull species name, or a uniqua means of identifying separate taxa within a survey s~ of non- mverm _al:u;d Vouder
mandatory. Data from here will be used to assign growth form richness and cover. HTW s

T, Eumhw\z.g {oniee
C\C\ b\f :VQ] ’:lr\ | (NN [2Y2N

FQ “L]rhwu'\)«%h lo».‘?o’»'r\ ‘S
DG C\,U\(‘l\t {lo wdeg I e 80
125 Elibi, o by, 2
GG Chilag s Vi areles o-| }
C\(A J(AA(US \(. e \ 0.( 5
EC\ Cteilar e oy Slebe, ! 0-1 5
e (e lal , S peuttiea 5
C‘(‘ (‘l\;‘.r@l PYRR: T 1 L\\rw 1o Y
AS("'\ML(L\ vs »C: slalecn 2 onlor wieed ? §0 ¥
{‘1\‘,’{;‘ B tad ey {5 &0
P& Comma {\ poe ; g\ué\ ELOR SRRV L4 0d 15 60
£ ’IJ(‘-R o bwre e GO ¢ di P A{ \(7(, i | 0.1
. <, 2.0 *
FC( O iclamadia VAN ’ZD a(\
FG (e o el .1 K
b CF L\-‘n oL & M. 1 x
Gl Miceoloona S dtes I S
Fa Salt i veyGener i oy 3 S
F(l U;(v. e lte Feomnle . O 5
A paspr«l(r,\-'u o longlriclu. "k !
&C‘ Dj"r{ l\f’?(hlgx\ ‘,“"Ir_r,‘q \ 3
C‘(\ f,;“"l ‘ ergd ey Wfe ,:
(/'(-1 Pﬂf\\'fhv-\ [t Ho, Prec O-3 5
Gl Spnmhol-m 0 "nmgq,.( wg s 5
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Print more copies of this page to allow for higher species counts at a plot. All vascular plant species in a plot need to be recorded.

GF Coda: see growth form definitions in BAM 2020 Appendix F. N: native, H-TW: high threat weed.

2Foliage cover: 0.1,0.2,0.3, ., 1,2, 3,4, 5,10, 15, 20, 25, ...100%; Note: 0.1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x2.0m, 5% =4 x
&m, 26% = 10 x 10 m. Note the top 3 dominant native species within each GF group.

Abundance: Count 1,2, 3 ..., when <10, estimate when >10, 20, 30 ... 100, 200, 300 ..., 1000, 2000, 3000 . (as integer values).

Gl { fe ! oo e Vigemrelida e .
0 ok ma P ta L | STOSE o4 !
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Numbers '8 on this page correlate with the numbers and explanatory notes on page 3
Sitoshest® 10f  Date 3/ t/ 7Y ﬁr:n":y Duﬁ)\ P ’QS”{ :::I:tlﬂer mn } # g}
Rocorders WLy kb, D Chene roglon Ak
'Datum E;:‘:ﬂ"m : mﬁ;ﬁic 7 ro?‘: X coordinate 6[4?0% 'Y coordinate [!}1:’07/ 7
Location description desioive olas 1o ncate ste withont god «efgrsnee
1 Plot dimenslons } “3;'1‘,‘15::::‘!ikv:!a‘l)luvmi'}l';Mjll;i:;“ 7 m‘; 20w 2 ;C;:I;:tl:ttlon of midline from ’v|H(j":)\!;:}l4Ylu Photo #

Datum: AGNBE WIGS84 GDAZ4 GDA2020 or Olher (specifyy MGA Zone (for Projecled coordinate system only) 56 (Coastal NSW) 55 (Central
NSW or 54 (Weslern NSW) XIY coordinate Long/lLat (for Projecled coordinate system) Easting/Northing (for geographic coordinate system)

Vegetation Integrity
Gomposition and structure surm values may be coinpleled after entering dala into available tools 1Lis nol required while in he fieid
Composition (400 m? plot) Structure (400 m? plot) Function (1000 m? plot)
Sum Sum values *Tree stem size class |f data are to be used as more
values (%) (DBH) appropriate local data i.e. to
(may sum generate local benchmarks, stems
to >100%) must be counted
Tolal counl of  Trees (TG) Sum of Trees (TG) ¢ Cogu
nalive plant l follage cover -)8 LA ‘
specles Shrubs (SG) of nalive plalt  Shrubs (SG)
{richness) in 15 apecies by O 50 - 79 ¢m :
each growth “ growth form 5
form group Grasses efc group Grasses elc etk
(not individual  (GG) (-) (GG) L}g i{ 30-49cm pehmaik e ooy
plants within : -k e
each growth Forbs (FG) Forbs (FG)
form) m 20-29cm
Fems (EG) 0O Fems (EG) . 10-19cm i qt prad [
Other (OG) Other (OG) 5-9cm [IRGIRHERIT lri!nizwrhr‘.k
“Tree regeneration Ik
<5 cm
Total high threat weed cover % “Length of fallenlogs iy spne | ,
' ]
9Hollow bearing trees ! . L
::rﬂétz:l‘:q ',:‘,5;’%:::{’; Esoe Litter cover (%} Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) o 272 N B ooy L dy oo 1 (o oo D >
Average of the 5 subplots g ’ ( g N / 3
k) Rt ] R ¢ -
These attnbutes tequire consideralion of sile observations and may be completed after field work
Vegetation class ¢ Large tree benchmark slize 2GUS0ER SOIDBH EonficEnce Gt
Plant community type (PCT) EEC Tick Canfidence GlFMAL

Physiograpby and site fealures that eay Belp m detenmining P and management zone (ophonal) of tor BioMet systemabic fiora survey purposes

Morphologeal Landform Lardioim .
4 " ) mMicrorehef
lype element pallen
| Sol surface . JE T
Lty toxlfe vl ol 501 depth
s RN o — [Jslance (b neates)
Slope Aspecl Wle dranag. veater and type
— —
Seventy | Age L .
Oistiidtia rode code | Briet site description or other notes
Cleanng (inc loyging P <
= . i [ )((/9(}’ | " (‘t"" I ) 4 [ERRA
Cullivation (inc. pasture) i [
Soll erasion N\ )
Firewood - CWD removal tJpeeg |
Grazing (1d native/stock)
Fire damage
Storm damage f:mergents heighls Upper siralum herghls | Middle stiatum heigihls Lower stratum heights
Weediness top | Ml Bollom | Top [Mir | Boltom | Top Mo Bollom Top | Mid Bottom
Qlher T i
Severity (J=no awlence | “hght 2=mwilarate Yesevers Age R=recent 1:3yrs) MR=nal recent (3 10vrs) O=old > 10yrs)
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2Follage cover: 0.1,02, 03,

Abundance: Count1,2,3 ...,

100, 200, 300

, 1000, 2000, 3000 .

Sht

400 m? floristics plot: Survey name Plot identifier Recorders
pate 4507 24 Dubin Vo« v Ao S
| U oy (o
2:“ Eglt‘:;l:;:;: :::rna.oraunfqua means of identifying separate taxa within a survay is ﬁr;w ? Follage ?n";d Voder
mandalory. Data from here will be used to assign growth form richness and cover
74 Eeitea [+ 1  Cy po /\/ 0?23 02
A Pustro&tipa verbe lala N 35 /000
G Sy 05 a  rocloSe A 000
QA Kyt o 20/ o I 'y, st
= J@fﬂ’{’tt " (7/5? L0 Loy J) ‘_é{:{/ /F/ £ O loon
- £ Dﬁ«” 7 n/. ,r‘u-/f Jea c 2o /oo
//f?/ Upsr K 2 LS easc s r o Jo
F_G Sy et ANl O/ RS
=7 f,?} 2, /mvm s o/ 2 A/ 05 ron
e ol s ';r o v S
7o aliin; g E o2 oo
o bl A o Doy VAVER/ A o )
FA X n SIS
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Print more copies of this page to allow for higher species counts at a plot All vascular piant species in a plot need to be recorded.

GF Code: see growth form definitions in BAM 2020 Appendix F N: native, HTW: high threat weed.

,1,2,3,4,5,10, 15, 20, 25, . 100%; Note: 0 1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across 0.5% cover represents an area of approximately 1.4 x 14 m, and 1% =20x20m, 5% =4x

5m, 25% = 10 x 10 m. Note the top 3 dominant native species within each GF group
when 510, estimate when >10, 20, 30

(as integer values).
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Chand .2 of

Numbers ' ® on this page correlate with the numbers and explanatory notes on page 3

Stesmsacs o oww 001/ SRS D P O H U Gy b
Recorders l\(,\(}:( ke, 5 l‘\““ O '::Qn :gag zone

Cooamwe ool A e [y eooranme (1)
Location description 1 it g

1Plot dimensions r‘ R ;)?1:‘;2:?1?0" of midline from ., Photo #

N
Datum: AGOBR WGS84 GDAYY GDAZ0Z0 or Olher tspecilyl MGA Zone (for Piojected coordinale system oniyd 56 (Coaslal NSW) 55 (Cential
NSW ur 54 Mestern NSW) - XIY coordinate Longil al thor Fiojected coordinale system) Easkng/Northing tfor gaagraptue coormate systen;

Vegetation integrity
Composition and struclure sum values inay be completed after enteiing data into available tools it 1s nol required while 10 the field
Composition (400 m? plot) Structure (400 m? plot) Function (1000 m? plot)
Sum Sum values ’Tree stem size class If data are to be used as more
values (%) (DBH) appropriate local data i.e. to
(may sum generate local benchmarks, stems
to >100%) must be counted
Total count of  Trees (TG) Sum of Trees (TG)
native plant ! Zfollage cover 7 2 80 +cm I
species Shrubs (SG) of native plant  Shrubs (SG)
(richness) in 5 species by 0 (/) 50 - 79 cm
each growth growth form . :
form group Grasses etc, group Grasses elc
(ot individual  (GG) e (GG) If5.4 30 - 49 ¢cm
plants within i,J- ’ |
each growth Forbs (FG) Forbs (FG) )
form) lli /) 20 -29 cm
N =
Ferns (EG) n Ferns (EG) () 10 - 19 ¢m
Other (OG) Other (OG) 5_9cm
A v
e {\ *Tree regeneration
= <5 cm
Total high {hreat weed cover 5 Length of falien logs G
o
% Hollow bearing trees J
Z:ng'egtlgl; ms)eg:::gs; function Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (°4)
Subplot score (% in each)
Average of the 5 subplots
Prome athules  cquir corsion 1on st b gosery s ard ety seocompeled alten el stk
Vegetatlon class 8Large tree benchmark size 20420/ S0 E0IDBK confidence s/t
Plant community type (PCT) EEC  qx  Confidence  H/M/L
Thystagipity ared steoealnies hal vy cehn el oy 50 and e aguiment 2ore optoodin or Tor 3G systemialic Sony ey s
Muorphologieal Loardtonn Eoandlonn et
tyne honent Nt -
Il 3 dor Sehl oy i ipth
S Asikes Sike diaain Lislanee o nearest

e and lype

[Seveuty [Age

shance code code Boel sde descriphon or olther notes

Clganng (inc ioggmeli

cultivation (ne pasture)

Soil erosion

Firewood CWD reminval

Grazing (0d native/stock)

Fue damage

by

Storm damage CIgenh Pl I Lppec straium heighls e heghils
— e - - ~ . T I e
Weediness GER m | Te il ll-'ll" m ¥ ! 1 I Iv i
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400 m? floristics plot: Survey name Plot identifier Recorders
Date 2-3 ] a4 DU‘Q‘D{: plf{g“ﬁ‘ q Qmat‘ box Am Dc

Spacies name N, HTW Abunid
GF Full spacies name, or a unique means of identifying separate taxa within a survay is or non- eoF ollage Lance  Vouer
code " ver

mandatory. Data from here will be used to assign growth form richneas and cover. HTW
?“AC [Y Gmnp‘nﬂn C’Q})r«'s M 0.2 S
IRe Dicnelley  reomlude N 0.\ 5

Hlor i \/u\SnN 18 ™ §

Print more copies of this page to allow for higher species counts at a plot. All vascular plant species in a plot need to be recorded.

GF Code: see growth form definitions in BAM 2020 Appendix F N: native, HTW: high threat weed

2Foliage cover: 01,02,03, , 1,2, 3, 4,5, 10, 15,20, 25, 100%; Note: 0.1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across, 0 5% cover represents an area of approximately 1 4x 14 m, and 1% =20x2.0m, 5% =4 x
5m, 25% = 10 x 10 m Note the top 3 dominant native species within each GF group

Abundance: Count 1, 2, 3

., when 10, estimate when >10, 20, 30 100, 200, 300 , 1000, 2000, 3000 (as integer values)
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! Plot dimensions bt

TR code code
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Storm damage

Weediness
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— ]

Numbers ' on this page correlate with the numbers and explanatory notes on page 3

o Y, 7 Survey | | . Plot .

Shesheet# it Date )5 72 Surve (DU\ ko f, {)({T ¢ S iiTior PM 45
/ ) - T IBRA Veg zone
Recorders HC@ \/\/L\ { S 1 { {;P @An{ Afi) region |D°9
\/
Coordinate - Projected MGA ==y
'Datum system -G eégra phic  zone X coordinate (75;2 1272 'Y coordinate 6{;0 4 -}’f
Locatlon description
D & ! ! . ! Orlentation of midiine from .,

0 m polnt Ipe Photo #

Daturm: AGDOE WGESB4 GDADS GDAZO20 or Other (spaaly; MGA Zone ifor Pigjected condinale syslem only) 56 «Coastal NSV 55 (Denlial
MBW o fd 0 estern NSWM) XY coordinate tong:t al ifor Promcted coordinale system;

Sasung/Mortiung tfor geographic coordinate systent)
Vagotatlon integrity

Lomposition and structure sum values may be completed after entenng dala nto available tools It 1s not required while in the: field

Composition (400 m? piot) Structure (400 m? plot) Function (1000 m? plot)
Sum Sum values *Tree stem size class If data are to be used as more
values (%) (DBH) appropriate local data i.e to
{may sum generate local benchmarks, stems
to >100%) must be counled
Total countof  Trees (TG) Sum of Trees (TG) / R
native plant Li 2 follage cover ZO A 80 +cm -
species Shrubs (SG) of native plant  Shrubs (SG) A TR
{richness) in | species by f 50 -- 79 cm
each growth growth form bl
form group Grasses elc group Grasses etc
(not individual  (GG) q (GG) 30-49cm
plants within
each growth Forbs (FG) ‘r Forbs (FG) Oy
form) "1 U, 20-29em
Fems (EG) Ferns (EG) 0 40 - 19 ¢m 4
Other (OG) Other (OG) 5-0cm o
™
“Tree regeneration y,
<5cm \/
Total high threat weed cover ® Length of fallen logs NS
% Hollow bearing trees }tses
::/:ngtét(z?:q mg{:{s; iniction] %y, Litler cover (%) Bare ground cover (%) Cryplogam covei (%) Rock cover (%)
Subplot score (% in each) o2 @ 3 W o« 41 2 4 Wy oo oy |26 02 ) Y
Average of the 5 subplots g %) ¥ =0
764 N 2 (7.4
Trese albalen equast Sorsienon of sde onsarsaiues ard aay e cempletad il fleld ok
Vegetation class ® Large tree benchmark size 20730/ 50/ 80 DBH Confidence M/ L
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Recorders

AI/‘\) / E.l('-.

Plot identifier

Duapers o Crom

400 m? floristics plot: 8urvey name

oate A5 07 4%  Dubken ('Et':»(}c,cl

2Foliage cover: 0.1,02, 0.3,

Abundance: Count 1,2, 3

, when s10, estimate when >10, 20, 30

100, 200,

300

GF Code: see growth form definitions in BAM 2020 Appendix F N: native, HTW: high threat weed.
.1.2,3,4,5,10, 15, 20, 25,

, 1000, 2000, 3000

f:de g&la::)::i:: nm:ma, or 8 unique means of identifying separate taxa within a survey is : m ;:ﬁ',’“" :‘:?g Vouter
mandatory. Dala from here will be used to assign growth form richness and cover HTW
e Bureulinfas slunimsy: N0 %o
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T4 (alli, s '{'i""*" _,_(_r.‘ e N o wi
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Solanve P o 29
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G I Py r)oe o
{1y ! ||\T-_ e [ o ¢/ 0 - S 1M
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Print more copies of this page to allow for higher species counts at a plot. All vascular plant species in a plol need to be recorded

100%; Note: 0.1% cover represents an area of approximately 63 x
63 cm or a circle about 71 cm across, 0 5% cover represents an area of approximately 14x 14 m, and 1% =20x20m, 5% =4 x
5m, 25% = 10 x 10 m Note the top 3 dominant native species within each GF group

(as integer values)
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Numbers '@ on this page correlate with the numbers and explanatory notes on page 3

Datum: AGDEB6. WGS84 GDAY4 (GDA2020 or Other (specify) MGA Zone (for Projected coordinate system only): 56 (Coastal NSW), 55 (Cenilral
NSW or 54 (Western NSW) X/Y coordinate: Long/Lat (for Projected coordinate syslem) Easting/Northing (for geographic coordinale system)

Stoets (o Dws iy SO Dotwe | Pl 45 D
ecorter Ny Yok O O ogon e

Datum s::t:t:'l'nato E ng;?gﬁic :‘oen: X coordinate 6(5 | -72? 'Y coordinate 61 1017} Yy
Locatlon description desciptive noles 1o iocate site withoul gnid reference

Pk dmensions DD LS 0 20 s oranatonof mdlhe oM iy photo s

Vegetation Integrity
Composition and structure sum values may be completed after entering data into availabie tools It 1s nol required while in the field
Composition (400 m? plot) Structure (400 m? plot) Function (1000 m? plot)
Sum Sumvalues *Tree stemn size class If data are to be used as more
values (%) (DBH) appropriate local data i.e. to
(may sum generate local benchmarks, stems
to >100%) must be counted
Total countof  Trees (TG) Sum of Trees (TG) ] Count
native plant 2 follage cover QD 1 s0+om
species Shrubs (SG) of natlve plant  Shrubs (SG) Counl wbest prachceylick
(richness) in l species by {"; 50 - 79 cm I Miange tree bencihmarnk 31z 250
each growlh growth form ’ S count -
form group Grasses etc. group Grasses etc. P Count (hest prachce)itick
(not individual (GG} (] (GG) 77 1 30-49cm i *harge tree banchmark sice 2 10
plants within A cor count .
each growth  Forbs (FG) Forbs (FG) ) Coonnt (hest pracice)itick
form) l.' 7 1. 20 - 29 cm I aige wae beechmark size @ 20
1 S 8] N
LM Qun
Ferns (EG) =~ Ferns (EG) ¢ 10-19¢cm Count thest i 1 lik
Other (OG) Other (OG) §-9cm Count ibest o |:r"|- elllick
™y ) _
i *Tree regeneration Trk
<5 cm
Total high threat weed cover % %Length of fallen logs | 1 al
9 Hollow bearing trees ' k i
Zoer%et(zegr: mgag:l&) functlon: §, Litter cover (%} Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) 1 n ® ] 2 A t ¢ d 2 A &) d (A S R |
Average of the 5 subplots
These altributes require consideration of site observalions and may be completed after field woik
Vegetatlon class ®Large tres benchmark size 20430) SO/ EDDEH Confidence it ML
Plant community type (PCT) EEC  p  Confidence  H/M/L
Physiography and site features that may help in detenmining PCT and managemenl zone (optional} or for BioNel systemalic llora suivey purposes
Morphological Landform l.andform Microreliel
type elemenl paltern
Soil sultace N S
Lithology toxture Soll colour Soil deplh
Slope Aspect Site drainage ncellopegiest
R spec 4 water and type
Seventy |Age f
Dist - code 4 nge | Brief site description or other noles
Clearing (inc logging}
Cultivation (inc pasture)
Soil erosion
Firewnod ‘ CWD removal |
Grazing (id native/stock)
Fire damage_ - .
Storm damage | Emergents heights Upper stratum heighls Middle slralum heights Lower straluin hexghls
Weediness Top | Mid Boltom | Top |Mid Bollom |Tep |Mid Boltom Top |Mid Bottom
Other inm m | m it
sevarily Osan evidoncs T=ight 2=morlerale 3=scvere Age R=racant (<3yrs). MiR=nol recent (3- 10yrs). Ouald = 10yrs) -
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400 m? floristics plot: Survey name Plot Identifier Recorders

Date 75 1 24 Oubin Pvndn‘ 5 Duney el N, De
J‘ Mpn

GF Species name N, HTW

Folt
Full species name, or a unique means of identifying separate taxa within a survey Is or non- 8g9|| Abund Voxhe

code mandatory. Data from here will ba used to assign growth form richness and cover HTW Ve S
28 Convidudud S{’ N oy 5
Ascteedrpn  moron N ot W
[z, Calds  largivaies N O §
wen A sp I JUV pra i € [ Y

3 Nt reo ot pIatLs NoOOOV m

Print more copies of this page to allow for higher species counts at a plot. All vascular plant species in a plot need to be recorded.

GF Code: see growth form definitions in BAM 2020 Appendix F. N: native, HTW: high threat weed

2Foliage cover: 0.1,02,03, 1,2, 3, 4,5, 10,15, 20, 25, . 100%; Note: 0.1% cover represents an area of approximately 63 x
63 cm or a circle about 71 ¢cm across, 0 5% cover represents an area of approximately 1 4x 14m, and 1% =20x20m, 5% =4 x
5m, 25% = 10 x 10 m. Note the top 3 dominant native species within each GF group

Abundance: Count 1, 2, 3 .., when <10, estimate when >10, 20, 30 . 100, 200, 300 , 1000, 2000, 3000  (as integer vaiues).
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Wychitella A

NATA
Report No: DAT20174 v
Australian Strategic Materials Ltd ACORBOIITION
Ambient Temperature (2m)
July 2023
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Figure 5: Ambient Temperature for July 2023
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Wychitella A

NATA
Report No: DAT20280 v
Australian Strategic Materials Ltd ACCREDITATION

Ambient Temperature (2m)
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I
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Figure 5: Ambient Temperature for August 2023
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Wychitella A

NATA
Report No: DAT20389 V
Australian Strategic Materials Ltd ASoREDITATION

Ambient Temperature (2m)
September 2023
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Temperature (°C)
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Figure 5: Ambient Temperature for September 2023

Page 22 of 29



Wychitella 7\

NATA
Report No: DAT20508 v
Australian Strategic Materials Ltd S pacoain

Ambient Temperature (2m)
October 2023
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Figure 5: Ambient Temperature for October 2023
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Wychitella /\

Report No: DAT20612 "\?
Australian Strategic Materials Ltd wanLo ecoonssd
Ambient Temperature (2m)

November 2023
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Figure 5: Ambient Temperature for November 2023
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Wychitella \

NATA
Report No: DAT20728 v
Australian Strategic Materials Ltd WOALD RICOGHISED

Ambient Temperature (2m)
December 2023
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Figure 5: Ambient Temperature for December 2023
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Wychitella A

Report No: DAT20851 wﬂ

Australian Strategic Materials Ltd ACOREDITATION

Ambient Temperature (2m)
January 2024
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Figure 5: Ambient Temperature for January 2024
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Report No: DAT20995
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Figure 5: Ambient Temperature for February 2024
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Wychitella 7\

NATA
Report No: DAT21141 \/
Australian Strategic Materials Ltd o mcocieen

Ambient Temperature (2m)
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Figure 5: Ambient Temperature for March 2024
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7\

NATA
Report No: DAT21261 v
Australian Strategic Materials Ltd wono soooNse

Ambient Temperature (2m)
April 2024
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Figure 5: Ambient Temperature for April 2024

Page 22 of 29



Wychitella A

NATA
Report No: DAT21369 V
Australian Strategic Materials Ltd Ay
Ambient Temperature (2m)
May 2024
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Figure 5: Ambient Temperature for May 2024
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Wychitella /\

Report No: DAT21502 N\A}A
Australian Strategic Materials Ltd WORLD AECOGHIIED

Ambient Temperature (2m)
June 2024
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Figure 5: Ambient Temperature for June 2024
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Wychitella 7\

NATA
Report No: DAT20174 v
Australian Strategic Materials Ltd it
Wind Rose
Wind Rose July 2023
._-I\R\ i‘_,/ *
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100.0% valid data present

Figure 7: Windrose for July 2023
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Wychitella 7\

Report No: DAT20280 N\A/TA
Australian Strategic Materials Ltd T
Wind Rose
Wind Rose August 2023
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95.6% valid data present

Figure 7: Windrose for August 2023
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Wychitella \

Report No: DAT20389 '{A/TA
Australian Strategic Materials Ltd namo necoamoen
Wind Rose
Wind Rose September 2023
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88.6% valid data present

Figure 7: Windrose for September 2023
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Wychitella

NATA
Report No: DAT20508 v
Australian Strategic Materials Ltd e
Wind Rose
Wind Rose October 2023

AT
L] { oy
iy
, ——

99.7% valid data present

Figure 7: Windrose for October 2023
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Wychitella /\

NATA
Report No: DAT20612 v
Australian Strategic Materials Ltd WORLD RSGOUMAD
Wind Rose
Wind Rose November 2023

100.0% valid data present

Figure 7: Windrose for November 2023
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Wychitella
Report No: DAT20728

Australian Strategic Materials Ltd

Z\

NATA

N

WORLD RECOGNIBED
ACCREDITATION

Wind Rose
Wind Rose

99.9% valid data present

Figure 7: Windrose for December 2023

December 2023
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Wychitella
Report No: DAT20851

Australian Strategic Materials Ltd
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ACCREDITATION

Wind Rose
Wind Rose
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99.1% valid data present

Figure 7: Windrose for January 2024

January 2024
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Wychitella /\

Report No: DAT20995 “\A}A
Australian Strategic Materials Ltd womo ascoawets
Wind Rose
Wind Rose February 2024

97.0% valid data present

Figure 7: Windrose for February 2024
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Wychitella 7\

NATA
Report No: DAT21141 v
Australian Strategic Materials Ltd wonip nicoomsio
Wind Rose
Wind Rose March 2024
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99.8% valid data present

Figure 7: Windrose for March 2024
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Wychitella A

Report No: DAT21261 "\A}A
Australian Strategic Materials Ltd wonLs aecousen
Wind Rose
Wind Rose April 2024

/

100.0% valid data present

Figure 7: Windrose for April 2024
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Report No: DAT21369 l{A}A
Australian Strategic Materials Ltd Wemo Mcomsto
Wind Rose
Wind Rose May 2024
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99.5% valid data present

Figure 7: Windrose for May 2024
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Wychitella \
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Figure 7: Windrose for June 2024

Page 23 of 28



ASMK

Australian Strategic Materials 2023-2024 Annual Review

APPENDIX C

Page | 42






Department of Planning and Environment I\
Wik

NSW

GOVERNMENT

Our ref: SSD-5251-PA-8

Michael Sutherland

General Manager NSW

AUSTRALIAN STRATEGIC MATERIALS LIMITED
Level 2, 88-90 Macquarie Street

Dubbo NSW 2830

26/09/2023

Subject: Dubbo Project (formerly known as the Dubbo Zirconia Mine) - Annual Review
2022-2023
Dear Mr Sutherland,

Reference is made to the Annual Review for the period 1 July 2022 to 30 June 2023, submitted to the
Department of Planning and Environment (the department) on 1 September 2023 as required under
Condition 4 of Schedule 5 of SSD-5251 (the consent).

The department has reviewed the Annual Review and considers it to generally satisfy the reporting
requirements of the consent and the department’s Annual Review Guideline (October 2015).

The department also notes from Appendices A and B:
e One likely Pink-tailed Worm-lizard sloughed skin was observed at the Glen Idol monitoring
site; and
« Monitoring actions undertaken in accordance with the Biodiversity Management Plan have
shown that vegetation integrity has decreased across all 5 plots, most likely due to an
increase in invasive species.
L ]

Please make publicly available a copy of the 2022-2023 Annual Review on the company website.

Please note that the department’s acceptance of this Annual Review is not an endorsement of the
compliance status of the project.

Should you wish to discuss the matter further, please contact Michael Wood, on 0459890661 or
email compliance@planning.nsw.gov.au

Yours sincerely

(LY
Katrina O'Reilly
Team Leader - Compliance

Compliance
As nominee of the Planning Secretary

4 Parramatta Square, 12 Darcy Street, Parramatta NSW 2150 www.dpie.nsw.gov.au 1
Locked Bag 5022, Parramatta NSW 2124







