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Abel Underground Coalmine Dam Monitoring and
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Executive Summary

Donaldson Coal Pty Ltd conunenced operating Abel Underground
Coalmine at Beresfield in the lower Hunter Valley, INew South Wales,
during 2008. To comply with part of the conditions of consent a Flora and
Fauna Management Flan was prepared m late 2007 by EcoBiologacal. This
Plaa identifisnd e zpeed Lo establish a Dian Movdlovingg aed Sasgenenl
Plan (DMVME) for 175 dams located above the Abel underground mining
area [t was determined in the Abel Environmental Assessment (EA) that
these dams are vulnerable to subsidence impacts such as cracking or tilting
with significant water loss resulting. The purpose of the DMMP is to make
an initial assessment of the value of these dams for threatened and other
species of flora and fauna, and to establish a long-term monitoring
Program to monitor and manage any environmental impacts that the mine
might have on habitat associated with the dams.

This report provides an initial assessment of the value of the dams for
target threatened flora and fauna species, as well as baseline information

on the occurrence of threatened and other species against which any
changes over time can be measured and evaluated It has been estimated
that it will take betweoen 5 and 7 years before any impact on the dams is
likely to occur from subsidence, which will allow enowgh time to gather
suitable information on the presence and status of threatened species
present in the dams. This information will then be available to inform best
practice measures to be incorporated into the Subsidence Management Flan
(SMP).

The Surface Fenlogical Monitoring Plan (SEMP), of which this plan frems a
part of, will contimie until one year after mining has passed the Long Guilly
and Blue Gum Creek catchments.

Cram Monltorng and Managament
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1. Infroduction

Nomaldsmm Coal Py Ted (Monald=son) has commenced operations for a new
underground mine (Abel), approximately 23 kilometres north-west of
Newcastle. The mine will extract up to 4.5 million tonnes per year over 21
years using high productivity continuous miner based bord and pillar
systems, and pillar extraction techniques. The seams to be mined are
located under the Black Hill rural and adjoining forested areas. Mine access
and associated surface infrastriscture will be located within the existing
Donaldson Coal mine open cut void at Beresfield, with transfer of coal to
the existing Bloomfield Coal Handling and Preparation Plant (CHFEP)
inmediately to the north for coal washing and rail transport to the Port of
Newcastle.

Underground coal mining is often associated with adverse environmental
impacts because of subsidence (Bell of al. 2000, Sidle et al. 2000). Subsidence
can cause loss of productive land, damage to underground pipelines and
above-ground structures, decreased stability of slopes and escarpments,
contamination of groundwater by acid drainage and dewatering of streams
and gromndwater supplies (Sidle ot al. 2000} OF these, nne of the major
environmental concerns arising from the Abel mine is the effect of
subsidence on local and regional hydrology. Surface and sub-surface
cracking associated with mining subsidence can alter and create
preferential flow paths, thus causing dewatering and rerouting of surface
water and groundwater (Sidle of al. 2000). Alterations in channel and
dramnage morphology may also affect chanmel erosion, sedhment delivery,
and routing in streams and riparian habitat.

Associated with development approval for the Abel coalmine were a
number of conditions of consent. These conditions included a requirement
for the preparation of a Flora and Fauna Management Plan (F & FMF)
which was prepared by EcoBiological in 2007, The F & FMP, which forms
part of a comprehensive Environmental Management System for the Abel
miine, sets out a strategy to meonitor the effectiveness of the conservation
meeasures proposed in the Environmental Assessment (EA) Statement of
Commitments for the overall operation of the mine. Part of this strategy
was to establish a Surface Ecological Monitoring Plan (SEMP) to monitor
the effectiveness of the conservation measures proposed in the EA to
mitigate against subsidence impacts on three distinct habitat areas; farm
damo that form a belt across the mine site; subtropical rainforest arcas of
Long Gully Creek; and Pambalong Nature Reserve. The SEMP outlines a

Alpsl Underground Coalminre Dom Monitoring ond Maonagement
Plan: 2008 Boseine Report
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monitoring plan for cach of these arcas by which bascline and subscquent
monitoring data are to be gathered fo inform future management. This
report forms the baseline report for the Diam Monitoring and Management
Ilan (DMMID) which forms part of the overall SEMT.

T Monitorfing ond Management
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2. Location

The Abel Underground Mine is located within Newcastle, Cessnock and
Madtlared Ioval govenmenl aeas (LGAS). The mugorily of Uk wnie o
mine and surface infrastructure area is within the Cessnock LGA.

The location of the underground mine area and surface facilities is shown
in Figure 1. The underground mune area is bounded on the eastern side by
the F3 Freeway; the western and southern sides by a tract of forest that
extends south to the Central Coast and beyend to Hornsby, and the
northern side by existing open cut coal mining activities within the
Donaldzon and Bloomficld mine leazes.

The Abel underground mine area is approximately 2750 ha and consists of
low undulating forested hills with patches of cleared land for 110

rural fresidential properties. Approximately 175 farm dams are located
above the underground mining area, scattered across these various
properties. Large areas of land are owned by Donaldscon, Coal and Allied
and the Catholic Diocese of Maitland and MNewcastle. Black Hill School,
varicus local roads and other infrastructure are located in the area.

Eef 101-275 3
Absl Underground C mine Dam Monitoring ong Management
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3. Objectives

The Abel EA submission notes that the 175 dams located above the
wwlergronnnd ndning aed are vabieratde o subsidenie pacls suchas
cracking or Hlting with significant water loss as a result. The DMMP aims
to develop a set of data for these dams focussing on threatened flora and
fauna wiich will then be available to inform the Subsidence Management
Flan for the area containing the dams. Table 1 sets out the farget species,
appropriate methods and monitoring times as outlined in the F & FMP.
Figure 2 shows the location ot the dams across the mine area a= well as
other significant surface features.
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In addition, an asseszment is to be conducted of all dams, after which each
dam will be classified as to their future search priority based on the habitat
quality of the dam for cach of the target threatened species.

Ref: 101-475
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4. Methods

4.1. Amphibians

4.1.1. Green and Golden Bell Frog (Liforia aurea)

Oue Inmudyed aud Gily e danes were sarveyed fur Uie Green ol Golden
Bell Frog. The remaining dams were not surveyed due to private
landholders preventing access to their land. The 159 dams that were
surveyed spanned across the oune site. It 1s consudered that the dams
surveyed were suitably representative of the total dams present and that
the surveys provided a reasonable chance of detecting the Green and
Golden Bell Frog.

Both targeted habitat surveys and call playback surveys were conducted
throughout the survey period. Al each dam an initial J minute quiet
listening period was carried out to see if any Green and Golden Bell Frogs
were calling, and to record other conmmon species that were calling. This
was followed by 10 minutes of call playback and 10 minutes of habitat
searching. During call playback, pre-recorded calls of the Green and
Golden Bell Frog were broadcast over a megaphone to attempt to illicita
response from any males that may have been present. The call playback
period generally consisted of around one minute of playing the calls
followed by 20 seconds of quiet listening, repeated until the 10 minute
period was complete. The habitat searches consisted of searching suitable
habitat with the aid of a head-torch to locate any adults or juveniles by eye-
shine or by physical sightings. All other amphibian species observed were
also recorded.

Each dam was assessed as to its suitability to contain Green and Golden
Bell Frogs based on habitat attributes such as the type, amount and
complexity of aquatic and terrestrial vegetation present; amount of refuge
and foraging habitat present; the proximity to other suitable dams or areas
of habitat; and the general surrounds.

4.1.2. Green-thighed Frog (Liforia brevipaimaia)
During surveys for the Green and Golden Bell Frog each dam and its
surrounds was assessed for its suitability to provide Green-thighed Frog
habitat. This assessment was based on the most recent information on the
biology and habitat requirements for the species in the southern portion of
its range, as it is thought that habitat requirements for the species may

Ref: 101-495 7
Abel Underground Coolmine Dam Monioring and Manogement
Flan: 2008 Bosefne Report
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differ slightly between the northern and southern ends of its range
(Lemckert ef al,, 2006). Approsdmately 95% of all breeding sites for the
Green-thighed Frog at the southern end of its range occur in ephemeral
pools, predeminately occurring in wet forest types (- 85%
forest) (Lemckert ef al, 2006). The most common breeding sites are nabural
depressions, particularly when adjacent to streams (e.g. old billabongs),
alllvnapl ysales will alse vall snd breed al arlifivial waler Todies suchas
human excavated hollows and flooded road verges (almost half of
recorded breeding sites in a study by Lemckert of al (2006) consisted of
artificial water bodies). Almost all breeding sites recorded for the Green-
thighed Frog occur in, or are immediately adjacent to, large tracts of forest.
As such, consideration was given in the habitat assessment for the Green-

i wct

thighed Frog to the type and amount of forest surrounding the dam and
whether or not there were areas or sections adjoining the dam that would
likely fill up or flood during heavy rainfall events.

Quiet listening was carried out for the Green-thighed Frog at each dam
surveyed. The species only calls on a small number of nights (usually <3) in
any given season It does not readily respond to call playback:

4.2. Birds

42.1. Blue-billed Duck (Oxyura australis)

Six dams were surveyed for the Bluc billed Dudk (dams 7, 14, 16, 19, 26 &
28; see Figure 3). The remaining dams were not suwrveyed either because an
initial aszessment determined that they did not contain suitable habitat for
e sprecies v due Lo privale Lmu]lu_:ltb-:n prevenliong aceess W Geir Jowl
The surveyed dams spanned across the oune site and were chosen based
on their size (with only large dams usually being inhabited by the species);
the amount of deep, open water; and the amount of fringing agquatic
vegetation present (see species profile provided in Appendix 1).

Targeled smrveys fun Uee Blue-billed Dhack were varried oul al sach selevied
dam wlich nvolved a 20-mimite walking transect along the edge of each
selected dam  This time period enabled the inspection of the entire surface
of each dam for the target species. The surveys were carried out during
clear and warm conditions. All other bird species observed utilising the
surface of the water body or foraging either within the vegetated margins
or aerially foraging over each dam was also recorded. Dams 16 and 28 are
similar in size and are separated only by a narrow wall. These dams were
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surveyed as if they were one dam due to their invnediate proximity to each
other and the likelihood that threatened and common bird species would
occupy either water body.

Each dam surveyed was assessed as bo its suitability to provide habitat for
the Blue-billed Duck and other threatened waterbird species based on
habitat attributes such as the amount of fringing aquatic vegetation
present; the amount of deep, open water present and the proximity to other
suitable dams or areas of habitat.

4.3. Flora

4.3.1. Maundia jrigicchinoides

One hundred and sixty one dams were surveyed for Maundia
inglochinotdes. Access to the remaining dams was not granted by the
property owners and could not be included in the targeted threatened flora
survey. During surveys the perimeter of all dams were walked and
carefully searched around the shallow edges for M. trieloclunordes. A
habitat assessment of each dam was made by recording dominant flora
species and whether or not shallow edges were present. Dams which
crmtained a high diversity of native wetland species, comtained species nf
the closely related plant gerws Triglochin, and had shallow edges were
assessed as containing suitable habitat for M. figlodimoides.

er: |U|-£¥5 9

o=l Underground Coaimine Dom Monitoring and Manoagement

D08 Boseline Report

MANAGEMENT REPORT



2008/2009 ANNUAL ENVIRONMENTAL A3 -17 DONALDSON COAL PTY LTD
MANAGEMENT REPORT Abel Underground Coal Mine
Report No. 737/04

5. Results

5.1. Amphibians

3.1.1. Green and Golden Bell Frog (Liforia aureg)

Mo Green and Golden Bell Frogs were detected at any of the 159 dams
surveyed. Eleven non-threatened species of frog were detected at the dams
with between zero and seven species detected at any one individual dam
{Appendix 2). All of these species are considered to be common dam or
pond breeding species with the exception of the Red-backed Toadlet which
is a terrestrial breeding species that inhabits drainage lines and soaks. This
species was found in a small drainage line that fed into one of the dams.
Several of the species detected are also known to breed in or along slow-
moving streams, or in ephemeral pools (e.g. Dwarf Green Tree Frog,
Emerald-spotted Tree Frog, Common Eastern Froglet).

Sixty four of the dams surveyed were considered to contain habitat suitable
for the Green and (Golden Bell Frog (Appendix 3). These dams occurred
right across the Abel Mine site (Figure 3). Some dams contained some
habitat attributes that are considered suitable for the Green and Golden
Bell Frog but lacked others that led to the overall determination that these
dams were unlikely to be inhabited by the species in the future.

a.1.2.  Green-lhighed Frog (Lilorig bievipafmala)

No Green-thighed Frogs were detected at any of the dams surveyed. Two
dams were considered to potentially provide habitat suitable for the species
(Appendix 3; Figure 3) based on the adjoining forest that they ran into and
interconnecting areas that would likely fill up after heavy rain.

Ref: 101-4F5 o
Abe! Underground Coolmine Dam Monitonng ond Manogement
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5.2. Birds

5.2.1. Blue-billed Duck [Oxyura australis)

The Blue-billed Dhuck was not detected at any of the six dams surveyed. No
other bird species listed as threatened under State or Commmoniwealth
legislation were recordad during field surveys. A total of 19 commonly
occurring bird species were recorded utilising the surveved dams with
between 3 and 11 species detected at any one individual dam (Appendix 4).

Four of the six dams contained habitat suitable for the Blue-billed Dhack
(Appendix 3). These dams ocour across the Abel Mine area (Figure 3).

5.3. Flora

2.3.1. Maundia friglochincides
Mavndia triglochinotdes was not detected at any of the 161 surveyed dams.

No other flora species listed as threatened under State or Commonwealth
legislation or under the ROTAP (Rare or Threatensd Australian Plant)
scheme were recorded during field surveys.

sixty three dams contained suitable habitaf for M. fnglochmondes [Appendix
3). These dams ranged across the Abel Mine area (Figure 3).
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4. Discussion

While no theeatened specics were detected at any of the dams present
within the Abel underground mine area, many were found to contain
habitat suitable for at least one of the targeted threatened species. More
Urame oree Wil of Wee danes snnveyed were considered W conitain Tustdtal
suitable for the Green and Gelden Bell Frog and Maundia friglochingides,
while only a small mmmber of dams were considered to contain habitat
swutable for the Blue-billed Thick and Green-tiughed Frog. Winle the
surveys carried out were considered robust, it always remains a possibility
that a threatened species may have been overlocked, particularly after only
one season of survey activity. This is particularly true of the more cryptic
species such as the Green-thighed Frog, which may only call on one or two
nights of the year and remains very difficult to detect on other nights.
However, it is considered that as the annual surveys progress, the
likelihood of detecting any threatened species that are present will increase;
with a high probability of detecting all threatened species present before
the first inpacts from subsidence are likely to occur in 5-7 years time.

Regardless of the current status of occupancy of the dams by the targeted
threatened species, the presence of a large number of dams with habitat
suitable for these species (particularly those that interconnect and form
habitat complexes) may be an important factor for their future recovery.
This may be particularly true for the Green and Golden Bell Frog. The
Green and Golden Bell Frog is a relatively mobile species that is known to
be able to travel considerable distances and traverse hostile habitats to
reach suitable ones. Two recognised key populations of Green and Golden
Bell Frog currently exist at the opposite end of Hexham Swamp (known as
the Sandgate and Kooragang Island populations) and the species was once
known o be widespread right through the Hesxham Swamp and adjoining
areas. Should this species recover in the near future it is highly conceivable
that it would rapidly migrate back Swough this area tovrards Pambalong
Nature Reserve and onto the adjoining belt of farm dams, where it was
anecdotally reporfed to have historically occurred. The Blue-billed Duck is
another highly mobile specics that may rc appoar at suitable dams should
it undergo recovery in the area. Such recovery for either species (or indeed
any other species of threatened flora and fauna) would likely be detected
Uiz fubare surveys for e DMVMWE, swhich are estinsted o conlizme [or
another 20 years.

The detection of mumerous species of non-threatened fmoﬁ-s and birds
throughout the survey period is a promising sign of overall ecosystem
health within the dams surveyed. Amphibian calling activity observed

Ref: 101475 13
Abel Underground Coaiming Dom Monitoring and Monogement
Plan: 2008 Bozefine Reporf



2008/2009 ANNUAL ENVIRONMENTAL A3 -21 DONALDSON COAL PTY LTD
MANAGEMENT REPORT Abel Underground Coal Mine
Report No. 737/04

throughout the survey period was high, resulting in a high level of
confidence that the majority of species present were likely detected. One
notable species that was absent however was the Green Tree Frog (Liforia
caernlea), which was not detected at any of the dams surveyed. The Green
Tree Frog is a wide-ranging species that breeds in variety of still-water
hahitats, and iz commionly knowmn tn inhabit dams and swamps While the
species is listed as non-threatened it appears that it may be suffering
decline in at least the southern portion of its range (based on anecdotal
cvidence and personal obacrvation). While the abscnce of this specics from
all dams surveyed may potentially be a cause of alarm for the species itself,
it is considered that it is not a reflection on the health of the dam
svuzyslenes, Lul raler likely due Lo olber faclors such as a palwgedc
fungus that is considered largely responsibly for the recent global
amphibian decline (see for example Berger ef al., 1998).

The collection of data on non-threatened frog and bird species observed
during the standardised surveys will be able to be used to make comment
on the engomng health of the dam ecogystems into the future. It s predacted
that it will take between 3 and 7 vears before potential impacts from
subsidence will affect the dams. This will allow enough time to build a
suitable dataset by which data collected after this period can be compared
against. This will provide an indication of the health of the dams after
potential impacts may have started to occur.

It is considered that the annual surveys of dams that contain suitable
habitat for threatened species, as outlined in the F & FMP, will provide a
suitable monitoring regimie that will detect future changes in the dams
related to mining activities. This information will then be able to be used to

inform appropriate future management strategies. The requirement for
fubure survey is cutlined in the next section below.

Ref: 101485 14
Abe! Underground Coaimine Dam Monitoring ond Manogemeant
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7. Requirement for Future Survey,

Reporting and Management

The F & FMP notes the i e of ing as ouch i t data as
g pre-impac
po=sible ta inform the SEMP Tt is predicted that it will take hetween 5 and

7 vears before any potential impacts from subsidence on the dams will
occur. Itis considered that this imeframe is a long enough time period to
provide a suitable dataset against which post-potential impact data can be
compared against. The F & FMP notes that after 5 years of data collection, a
thorough analysis of the data should be undertaken. This analysis will
provide an insight into the dynanidcs of pre impact spocics diversity and
abundance. Robust analyses will then be continued beyond this period
which will allow for a proper evaluation of fubure impacts; such as
sigfivent sldlls in spedies diversily vr dbunslawe beyomd G nornal
parameters observed in the first 5 years of pre-impact data gathered.

The F £ FMP cete cut a requirement to survey the dame listed in the
DMMP until one year after mining has passed the Long Gully and Blue
Gum Creek catchments. However it is noted under the DNVIVIP that not all
dams will need to be surveyed for all target specics, and that a futurc
search priority should be assigned to each dam upon the undertaking of an
initial assessment. Sixty four dams were found to be suitable for the Green
arul Gulden Bell Frug, 03 were fonzud Lo bre saxilable for Miaemdio
friglochinondes, 4 were found to be suitable for the Blue-billed Duck and 2
were found to be suitable for the Green-thighed Frog (refer to Figure 3;
Appendix 3). These dams will be surveyed for the remainder of the DvIVE
as part of the overall SEMF ie. until one yvear after mining has passed the
Long Gully and Blue Gum Creek catchments, estimated to take around 21
years. Surveys are to be conducted anmually at approximately the same
time each vear (between October and January). Any newly constructed
dams are to be added into the monitoring schedule. This would initially
involve a preliminary assessment of the suitability of habitat present at the
dam for any threatened species, and if it was deternuned that suitable
habitat is present, the dam would be incorporated into the mondtoring
scheduile for the remainder of the DMMP.

Recent research on the biology of the highly cryptic Green-thighed Frog
contirms that, in at least the southern part ot their range, calling activity
occurs ona very mited basis. In a study in 2006, Lemckert et al. showed
that the duration of calling events for the species was brief, with calling
lasting for a median of 1 night and a mean of only 1.4 nights. Furthermore,
the species at the majority of sites was found to display only one calling
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event in a season, with bwo calling evenfts observed on four occasions, and
three calling events in a season observed only once. The maxionum total
recorded mimber of nights of calling actvity at-any site in a season was
five, with only one day or less per season recorded 80% of the time
(Lemckert ef al, 2006). Calling is likely to only occur after rainfall events
that are sigrficantly above the mean daily or three daily levels for the
given time of year (when it is more likely that flooding will occur in
breeding ponds), and greater than 9%0% of all calling activity occurs
between November and February (Lemckert ef af, 2000). Taken together
these data indicate that the Green-thighed Frog has the lowest number of
calling days of any temperate Australian anuran species, making it
extremely difficult to detect. As such it is recommended that in order to
increase the confidence level of detecting the species, future surveys at the
2 potential Green-thighed Frog sites are repeated on multiple occasions
during the annual survey period (nominally 2-3 times), and that surveys
are only conducted during or immediately after heavy rainfall events that
are above the daily or three daily means. These surveys should be
conclucted between November and February.

The F & FMP sets out a requirement to report on suwrvey findings onan
anmual basis. For the first 3 years this will involve outlining the data and
making comments on general trends observed. At the end of the fifth year,
and for subsequent years where appropriate, robust analyses will be
carried out to determine if significant trends in the data are occurring,
These analyses will utilise statistical methods where appropriate. The
implications of these trends will then be evaluated to inform future
management practices such as informing strategies for the Subsidence
Management Plan It is noted in the F & FMP that the presence of the Green
and Golden Bell Frog would be of particular significance, and that specific
management practices woutld need to be put in place utilising existing
management and recovery plans, as well as the findings form current and
fubure research.
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Appendix 1: Target species profiles

Green and Golden Bell Frog (Litoria aurea)
The Green and Golden Bell Frog is a large frog with a robust body form ranging

Lo 23-1100mum in size. Tliis spevies was vnce one of e gl conunon o
species on the east coast of Aunstralia. It inhabited many lentic freshwater habitats
throughout its distribution which ocourred predominately along the coast but also
extending as far inland as Bathurst and along the highlands in the north and south
of the state (White and Fyke 1¥95). lhe Ureen and Golden Bell Frog has undergone
a widespread and unexplained range contraction since the mid 1970°s and the
species is now listed as endangered under the NSW Threatened Species Consermation
Aci 1995, and as vulnerable under the fedexal Environmental Profechon and
Biodiversity Conservabion Act 2000, Its distribution today is restricted to isclated
pockets alomg the coast at various scattered locations throughout its former range
with only one knmown remamimg highland population at Chaeenbeyan.

The habitat preference and requirements of the Green and Gelden Bell Frog are not
well understood and difficult to define (Mahony 1999 resulting in some
dizagreemant and confusion between biologists studying the species. Some of the
differing, view2 on Green and Golden Bell Frop ecology between biologists may be
due to a failure to take into account the role of disease {a pathogenic fungus) that is
probably primarily responsible for changes in its distribution and abundance in the
lask two decades. The species uses different habitat components thronghout the
wvarious stages ol its life cycle including different breeding, toraging and refuge
habitats and has been known to disperse distances of up to several kilometras
between these various habitats. Generally large, permanent water bodies
containmg high levels of emergent vegetation such as Typha, Baumes and the
introduced Jurcus acutus are favourable for the detection of the Green and Gelden
Bell Frog, however it has been observed utilising a wide range of natural and man-
made water bodies mcluding coastal swamps, marshes, dune swales, lagoons,
lakes, estnary wetlands, riverine Hnnr]l'r]a:n wetands, hi]‘[.‘l‘hrmﬂ-:_, shorm water
retention basins, farm dams, bounded areas, storage tanks, water troughs, drains,
ditches and other excavation areas capable of capturing water such as guarries and
brick pits (DEC 2003). Terrestrial habitat attributes that appear to favour the
Tpacies includs ln:Ee gTassy areas ass ociated with aﬂjmnl: cower from 1953, rocks
or tussock forming vegetation that provide shelter. There also appears tobe a
preference shown to habitat containing a complexity of terrestrial and aguatic
wvegetation structure (Hamer et al. 2002). The introduced mosquite fish, Gambusia
Frolbrooki, 1= beheved to feed on small tadpoles and habatat free of these fish1s
preferred [White & Pike 1996)

The Green and Golden Bell Frog is frequently active at day and night n the
warmer months and can often be observed sitting In emergent vegetation well
above the water level (0.3-1m). It has also been obzarved well away from water
altogether. The breeding period gensrally occurs between September and March
although reproductive behaviour has been noted to occur between late winter and
early autumn (DEC 2003). Breeding events occur most often during, and just after,
heavy rain events with a peak around Janunary / February when summer storms are
common. Males call while fleating in the water or from pond-side vegetation
mosll:{ at niﬁhk but weill ocna:-ion.:ﬂ:.' call du.[i.na the da:.'. Individuals or souall
groups of males often respond to call play back or call imitation
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The Green-thighed Frog was only dizcovered in 1970, originally at Waunchops,
M5W and later in the Gosford area (Barker & Grigg 1977). It reaches around 40mm
in length and is chocolate brown on the dorsum with vellowish lower flanks. A
dark stripe runs from the snout, through the eve and tympanum and ends m the
flank. The groin and backs of thighs are a distinct bright blus-green with black
flecks throughout and the belly is pale cream (Robinson 1998).

It is distributed in forests and swamps of the coast and adjacent ranges from
cenfral WNew South Wales to south east Queensland (Cogger, 2000; Hines of al,
1999)._ Its habitat requirements have remained highly cryptic for a long time with
breeding noted to take place after heavy summer rains in rainforest and wet
zclerophyll forest but alzo around temporary and semi-permanent ponds, flooded
ditches and swamps including areas such as roadsides and power easements. More
recent research however has shed some light on the biology of this highly cryptic
species, particularly in relation to its breeding habitat requirements and calling
behaviour. In a study by Lemckert f al (2006) it was found that over 90% of
breeding sites consisted of ephemeral pools, partly or wholly within rainforest ox
wet sclerophyll forest (34% of the time). There are however some records from
around permanent, artificial ponds within dry sclerophyll forest, and a small
number from coastal forests and swamps. Watural depressions adjacent to streams
fe.g. old billabongs) are the most commonly uzed calling sites, although bresdng
alzo ccours in artificial wrater bodics such as human excavated hellows and flooded
road verges (around half of sites recorded). These pools are usnally either leaf and
shrub filled depressioms, or have significant amounts of grass in and around them
(Lemckert of al, 2006).

The duration of calling events for the species is brief, with callmg lasting fora
median of only 1 night and 2 mean of 1.4 mghts (Lemckert ¢t ol, 2008). Calling
occurs between September and May, zlthough greater than 90% of all calling
activity ocours between MNovember and February, with between 1 and >100 males
calling {most commonly 2-10 individuals) (Lemckert ef al, 2006}, The species in the
southern part of its range often displavs only one calling event in a season, with
two calling events observed on only four occasions in a =tady by Lemckert et al
(2005}, and three calling events in a season observed only once. The maximum total
recorded mumber of nights of calling activity at any site in a seasom in the 2006
study was five, with omly ons day or less per season recorded 50% of the time,
indicating that the Gresm-thighed Frog has the lovwast number of calling davs of
any temperate Australian anuran species (Lemckert ¢t al. 2006). Calling is likely to
cccur only after rainfall events that are significantly above the mean daily or three
daily levels for the given time of vear (when it is more likely that flooding will
wuULE iy ].I'J.EEJ.I.I.IE Pu.:.l.l.i::h, ad il i belisvesd Uual e ﬂwull.uE wl e l.l'J.Et"Ij.i.I.‘I.E l.lw]_‘l
iz the significant factor in calling behaviour, rather than the intensity of the rain
itzalf.
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The majority of Green-thighed Frogs are found within 100m of a tract of natural
vegetation >20ha in size and none were found in the 2006 study (Lemckert of &1} to
occur in largely cleared (>30% ) grazing lands or within entirely urban areas. While
habitat on a broad scale is a clear threat for this frog, it appears that partial clearing
of vegetation within an area does not prevent Green-thighed Frogs from calling at
a site, and that they may have some tolerance for distarbance (Lemckert ef al,

7006 Fire partienlarly high-mtensity fiva, = alzn listed as a patental thraast ta tha
Green-thighed Frog, particularly when associated with multiple distarbance
events in rapid succession (Lemckert ot al, 2006).

Bire Dilled Dhuck (Oxymera anestralis)

The adult male Blue-billed Duck has a slate blue bill with a glossy black head and
neck, a rich chestnut back and black-brown tail coverts. The adult female hasa
grev-brown bill with plumage darker than the male with each feather barred with
narrow bands of light brown. Juveniles are similar to the adult female but paler
wikh a grev-green bill (Mlarchant & Higgins 19%0). Preferred habatat iz in large,
deep, well-vegetated swamps where they spend almost all of their time in the
water often in large flocks. Occasionally the species can be found using creckes,
rivers and farm dams for foraging and breeding (Frith 1982). The Blue-billed Duck
feeds on the surface of the water or by diving, for aguatic m=ects such as
chironomud larvae, caddis flies, dragonflies, damselflies, flies and water beetls
larvae |Schodde and Tidemann 1950).

The Blue-hilled Duck is endemic to Australia oconrring mainly within temperate
wetlands of the south-eastern and south-western parts of the contiment (Marchant
& Higgins 19%0). The Blue-billed Duck has alzo been reported from central
Australia and Tazmamnia with little change in reporting rate over the last 20 vears
(Barrett ¢f al. 2003). The Blue-billed Ducl: is listed as vulnerable under the NSW
Threatened Species Comservation Act 1995, Nationally the Blue-billed Dhack is classed
as of least comcern’ because of the very large flocks that imhabit large artificial
wetlands (Gamnett & Crowley 2000) although threats are noted as being the
destruction or modification of habitat, particularly by drainage works, clearing,
cropping or baming (Marchant & Higein: 1000}

Mraundin tniglochineides

Maundin triglochimoides is a perennial plant with thizomes about Jom thick and
emergent tufts of leaves arising along their length. Leaves are triangular in cross
section, to 30 cm long, 3 - 10mm wide, Inflorescence is up to 10cm long and 2.5 cm
wide Carpels (female parts of flower) are 6 - 8mm long, zeszile, each with a
spraading heak (Harden, 1993) This species is formd alomg the WSV cnast and
southern Queensland. There are old records of this species ccourring as far south
as Sydmey, however it is presumed extinct from these sites, and Wyong in now
thought to be the southemn limit of its range (DECC, 2003).

Maundia tnglodinotdes grows in swamps, creeks or shallow freshwater 30 - 50 em
deep on heavy clay and low nufrients and it iz often associated with wetland
species e.g. Iriglochin procerum. The Howering eccurs during warmer months
(November te January). The plant is likely to be wind pollinated. The long distance
dizpersal is the seed and root tubers, which are probably dispersed by water. The
plant spreads vegetatively, with tufts of leaves arising alomg the rhizomes (DECC,
2003). The main threats to this species are further loss and fragmentation of
habitat, changes in hydrology and water quality, and weed invasion (DECC, 2008).
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Accipitridac Circus approximans Swramp Harrier 2 1
Amnatidae Chenoncths jubais Australian Wood Duck a a 10 76
Anabidas Cygrus okrafus Flack Swanm 1 =
Anatidas Anas cazfanes Chestoat Teal 4 )
Anabidae Aras gracilis Cray Taal 5
Anatidas Aythya sustralis Hardhead 5
Anatidas Anas supercilincg Pacifir Rlark Thick 1 16 5 2
Anhingidae Ankinpa melanopaster Drarter 1
Ardeidas Egrea movachollonding Whits-faced Haron 2 1
White-breasted

Artamidae Artanuis lescorymchius Woodswallow 2
Charadriidas Vaneilis miles Masked Lapwing 2
Halcvomidae Todiramplis sanchus Sacred Kinghisher 1
Phalarrocoracidae | Fralecrocorax sulcirostes Little Black Cormorant 4 2
Phalacrocoracidae | PRalecrocorax melancloicos Little Pied Cormeorant 1
Phalacrocoracidas | PRalecrocorax pariis Pied Cormorant 1
Podicipedidas Tachybartus novashollandine | Ausiralasian Giebe 2
Eallidae Gallinnls encbrosg Dusky hMoorhen X 3
Rallidas Fulica girs Eurasian Coot £ 2
Rallidas Forplyprio porplnmo Furple Swamphen 2 2

Total individuals recorded on each dam 23 26 n i |

No. of species recorded on each dam 3 3 7 11

Ref: T01-4%5

Abel Undergrouvnd Coalmine Dom Monitoring ond Management
Plam: 2008 Baseline Report
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Appendix 5: Coniributions and
qualifications of EcoBiological staff

DONALDSON COAL PTY LTD
bel Underground Coal Mine
eport No. 737/04

Simon Clulow B.5c./B. Teach Ecologist Froject management,
M. Fhilosophy candidate | (Herpetologist) amphibian surveys,
report writine
Ericty Paters B ParkMgt Ecologist Blus-balled Dck survays
(Omithologist)
Eyan Parsons B. Env 5c. Eotanist M. inglochineides survey
Dan Pedersen B.5c. Botanist M. iriglochinoides survey
Colin Driscoll B.5c Botanist EFeport review
Dianma B App5c. GIS Manager Preparation of map
Bretizchnaidar layouts for report
Raf 101295 a9
Abret Urndergrourd Cualrmire Dum Moniluring arsd Managenmen |

Plan: 2008 Bozeine Report



