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Executive Summary

Donaldson Coal Pty Lid commenced operations at Abel Underground
Coaluune al Bereslield m B lower Hunler Valley, New Soulh Wales,
during, 206, To comply with part ot the conditions of consent a Tlora and
Fauna Management I'lan was prepared in late 2007 by Ecobiological.

This plan identitied the need to establish a monitoring plan tor Pambalong
Mature Resarve (a 34ha freshwater wetland located behween the eastern
extent of the Abel coal mine lease and the F3 freeway). The reserve
provides crilical habibal for wader and waler bird spocies aned 1s parl of a
chain of protected wetlands (including ITexham Swamp, Shortland
Wetlands and Kooragang Nature Heserve). The wetland depends on
freshwater from Blue Gum Creek to maintain and replenish aquatic and
terrestrial habitats in the reserve. Consequently any changes to the
cuantily azwl qualily of waler delivered [rom Qe Blue Guan Creek
catchment arising from muning activities or subsidence could compromise

the ecological integrity of the wetland (EcoBiological 2007).

Il is eslimaled Uual il will be approsdmalely 15 years belore Bwre could be
any potential bor subsidence impacts on Pambalong Mature Reserve,
Specific potential detrimental impacts en the wetland could be brought
about by increased rates of sedimentation and a decline in the quantity and
qualily of waler, producing a decline in welland area and an overall Joss of
arquatic and terrestrial floral and taonnal biodiversity. Negative impacts
conld alsn result fram weeds and / or feral ammals, anel populahon
increases of exotic species could occur as a result of the reserve ecosystem
being weakened by external factors (EcoBiological 2007).

This is the first annual report to establish baseline conditions at Pambalong
Nature Reserve against which any changes over time can be measured and
evalualed, Il imporlant tal data 15 collecled over approximalely (e
wexl 15 years Lo delennine whal comesbibules normal varabion so Qual any
impacts resulting from subsidence can be properly identified ancd
addressed with suitable management actions,

Ref: 101-425 iii
008709 Pambalong Mohure Resarve Monitaring Plon
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1. Introduction

Donaldson Coal Ity Ltd (Donaldson) commenced numng during 2006 at a
new underground mine (known as Abel Underground Coal Mine), located
approximately 23 kilometres north-west of Newcastle. The mine will
exlracl up o 4.5 nallion lomwes per year over 21 years using high
procductvity conbinuous nuner based bord and pillar systems, and pallar
extraction techniques.

Underground coal mining is otten associated with adverse environmental
impacts because of subsidence (Bell ef al. 2000, Sidle ¢f al. 2000). Subsidence
can cause loss of productive land, damage to underground pipelines and
above-ground stiaclures, decreased slabalily of slopes and escarpanents,
contamination of groundwater by acid dranage and dewatering of streams
and groundwater supplies (Sidle ot al. HNND). Uf these, ane of the majar
environmental concerns arising from the Abel mine is the effect of
subsidence on local and regional hydrology. Surface and sub surface
wracking associated with noning subsidence can aller amd creale
preferential flow paths, thiss cansing dewatering aned reronhing of surface
water and groundwater (Sidle of al. 2000). Alterations in channel and
drainage morphology may alse affect channel erosion, sediment delivery,

anud roubing e slreams and riparian habilal,

Associated with development approval fer the Abel coal mine were a
number of conditions of consent. Thesze concitions included a requirement
Lor Uwe preparalion ol a Flora and Fauna Managemnent Plan (F & FMP)
which was prepared by Eoolhologcal in 2007, The F & FMP, which forms
part of a comprehensive Environmental Management System for the Abel
mine, sets out a strategy to monitor the cffectiveness of the conservation
measures propossed m e BEnvivomental Assessuenl (EA) Slalement ol
Commmtments for the overall operation of the nune. Part of this strategy
was to establish a Surface Ecological Monitoring Plan (SEMT) to monitor
the effoctiveness of the conservation measures proposed in the EA to
mitigate against subsidence impacts on three distinct habitat areas; farm
claans hal lorin a bell across e none sily; sublropical sambores) areas ol

Long Gully Cresk; and Pambalong Nahure Reserve.

Thee SEMP oullines a monitoring plan for each of these areas by wldch
baseline and subsequent monitoring data are to be gathered to intorm
futire management. This report forms the baseline repart for Pambalong
Mature Reserve which forms part of the overall SEMP,

Ref: 101-425 1
2008/0% Pambaleng Nature Reserve Monilering Fian
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2. Location

The Abel Underground Mine is located willon Newcastle, Cessnock and
Matland local government areas (LGAs). The majonity of the underground
mine and surface infrastructure area is within the Cessnock LGA. The
aeama to be muned are located under the Black Hill riral ressdential ancd
adjorning foresled aveas. Mine access and associaled suface infrastuchare
15 located within the exasting Donaldson Coal nune open cut voue at
Bereslield, wilh ransler of coal o e existing Bloomdield Coal Handling
anel P'reparation Plant (CHUL) immediately to the north for coal washing
ang rail transport to the Port of Mewcastle (Figure 1).

The Abel nnderground mine area is approsimabely 2750 ha and consists of
low undulating forested halls with patches of cleared land for 110

mural/ residenlial properlies. & rdgeline associaled with Black Hill zuns
east-west through the propesed underground mune area. Tributaries of
Buttai Creek, Viney Creek, Weakley's Flat Creek and Four Mile Creek drain
northwards from this nidgeline. A wide catkchment contaiming Long Gully
arul Blue Gum Creek drains fom the rdgeline providing waler o (e wel
swamp at "'ambalong Nature Reserve, Some cliff-hnes and steeper gullies
are Jovaled along seclions of Uwe Black Hill 1idge.

Tl mnclenprond mine area s bounded on e saslem side by Panibalong
Mature Reserve and the F3 Freeway: the western and southern sides by a
lract of forest hal extends south Lo G Cenlral Coast and beyond Lo
Hoernsby. and the nerthern side by existing open cut coal minung achvities

willun the Denaldson and Bloomfield mine leases (Figure 1).

Pambalong Nalure Feserve comeasls of 34 heclares ol predonmmandly
freshwater wetland on the western side of the of the F3 freeway.
approximalely 20km norh-west of Newcastle (Figure 2 and 3). The reserve
was gazetted in December 2000 over former farmland acquired by the
Foads anied Trallic Aulhorily duaring consbruclion of Uw Geeway (DEC
2008).

Ref: 101-495 2
200808 Pombalong Nafure Resanea Mondtoning Plan
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Figure 1: Aerial photegroph of the Abel Undergreund Coal Mine area associoted
surface facilifies and proximity to Pambalong Nalure Reserve.

Rof: 101-425 3
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3. Review of Previous Ecological
Studies

Pambalong Nature Reserve is managed by the Department of Environment
& Climate Change (DECC) to provide critical habitat for wader and water
bixd species, The reserve is an inlegral parl of a clian of welland reserves
Ural mwhades Hexham Swamp Nalare Reserve, ShorUand Wellaneds and
Fooragany Walore Reserve (Figooe 7). The laller bwo wellands comprise
Qe milermabimally sagmbcant Ramsar-histed Hunler Esluary Wellanls, Tlee
reserve contains a range of freshawvater wetland habitats including open
waber, reed beds, mud Hats, emergent and bringing melaleuca borest, open
wondllands and pasture (DEC 2006). This vanety in such a relatvely small

area ensures a wide vanety of flora and fauna species inhahit the reserve.

The fellowing ecological studies and the reserve’s Plan of Management
were considered in the preparation of this report and have been reviewead
below for information on past disturbance history at the site and for
threatened and /or rare species records:

& Feol ogical Australia (M03). An Inveshgahion and Descnption of the
Vegetation of the Pambalong Swamp (Pambalong MNature Reserve),
Report prepared for NSW MNational Parks and Wildlife Service,

& Siraw, Phil {(2000). Birds of Ponamalong Malww Feseave -
Managemenl Slralegy: Avilauna, Avilauna Stadies lor INSW
Matwonal Parks and Wildlife Servnce.

White, Dr. Arthur (2000). Frog. Reptile and Mammal Survey -
Minmi Swamp, Report prepared by Biosphere Environmental
Consultants for NSW National Parks and Wildlife Service,

& Drepan bl of Environment & Conssrvabion (2006). Pambalong
Nature Reserve Plan of Management. NPWS IHunter Region.

A flora species list from the Eco Logical (2003) report and an avifauna
species list from the Straw (2000) study have been included in this report
(Appendix 1 and 2).

Rel: 101-495 &
2008/09 Pombalong Noture Reserve Monitoring Pan
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3.1. Native plant species and

communities
Flant communities that depend on the wetland, including rushes, sedges

and melalenca woodland, dominate the reserve. These commumities are
generally in good condition; however, the fringing woodlands are in poor
corlilion due lo past cleaing and prazing (DEC 2006).

Approsamately half of the area of the reserve 15 open water or frnging
wetland vegetation, Conservation of the wetland vegetation communifies
15 & Jugh praonily e the reserve becanse of therr regnonal sugrulicance and
the habitat these commumties provnide for waterbirds (DEC 2006). The
reserve’s Ulan of Management notes that the nature and extent of the
various wetland plant communities varies with water level, especially the
fringing sedge and rush communities, There is evidence, such as dieback in
e melalenca lrews e south swiamp thal changes (o (e vegulalion
commuinities have also been caused by past alterations such as the
construction of the railway cmbankment and roacs (DEC 2006),

A vegetation swvey conducted by EcoLogical Australia (2003) identitied
seven plant communities within the reserve, of which only two (Spotted
Gum-Ironbark Forest and Introduced Grassland) are not dependent on the
wellanl, The survey did nol fnd any rave or Qoealened species as lisbed
on the Register of Threatened Australian Plants (ROTAP) or under the
INSW TS0 Act 1995, However, the followmg regronally ssgnificant species
and communities were identified:

a Cyperus odoralus (a sedge] 15 at the northern extent of its range and
is considered rare north of Wyong:

€1 Melalewes linartijolin (a woody shrub ar small tree) is regionally
significant as 1ts extent has been severely reduced by saturation of
its habitat from increased urban run off:

& Faydra fluctuans (a water plant) 1s common on the site bat 13 not

common outside the Newcastle area;

& Pecudoraplns spiescens {a grass) grows only in the Wyong area and
15 otherwise uncommon mn the region: and.

1 The wetland vegetation communities that include paperbark:
seclgeland, swamp meacdowr, sprkerush sedgeland, paperbark

Rel: 101-495 7
2008 /09 Pombalong Moture Reserve Monitering Plan
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woodland and standing water are all considered regionally
sigruficant by the Lower Hunter and Central Coast Regional
Envoomment Management Strategy (LHCCREMS) remaunt
vegetation assessment. These wetland communities have been
reduced i extent by and are under threat from wetland reclamation
anud hydrological changes (DEC 2006).

Since the preparation of Eco Logical’s report in 2003 these wetland and
swamp comanmnities have been listed as forming part of the * Fresinoaker
teetlareds on coastal foodplaires of e NSW North Coast, Sydney Basin and South
Eunst Corner boregons - endangered eoologion] commnity”™ and tve * S

scleroplngll forest en coastal foodplains of the NSW North Coast, Swydney Basin
aned South Enst Corner bioregions”™ (NSW Scientific Committes 20044, 2004h).

3.2. Native fauna

Several threatened fauna species have been recorded on the site including
the endangered Black-necked Stork (Epfupprorinmiciins asmbicns) and the
vulnerable Magpie Goose (Anseranas semipalmata), Freckled Duck
(Stictonictia nacvosa), Australian Painted Snipe (Rostratila anstralis),
Turguoise Parrot (Neophema prlchelln) and Comb-crested Jacana (Irediparra
gullmacen) (DEC 2006; Bids Auslyalia 2009),

The Department of Environment & Climate Change also has obligations
relating to the management of the reserve under international agreements
ralified by the Australian Government, These agreements are:

& The Agreement between the Government of Australia and the
Gevernment of Japan for the Pratection of Migratory Bires and
Burds i Danger of Extinction and thesr Emvironment (JAMEBA);

¥ The Agreement belween the Peoples Republic of Clana and e
Government of Australia for the Protection of Migratory Birds and
therr Environment (CAMBA): and,

@ The Agreement between the Republic of Korea and the Government
of Australia on the Protection of Migratory Birds (RoKAMBA),

Ret: 101495 8
2008/09 Pambalang Notura Resarve Manitaring Plan
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The agreements with Japan, China and Korea list a species found to
[u-_-l.luenl e veserve, e Latham's sIupe {Gﬂﬂiﬂr{s\u herridevtchaf). The Hunler
Bird Observers Club (HBOC) has been undertaking annual summer counts
of this species at Pambalong Nature Reserve since 1997, with fluctuating
numbers of this species being recorded over the last 11 years.

Latham's Snipe (Callinago hardwickii) breeds in Japan and migrates to
Australia for our summer, The species has an important place in shorebird
conservahon in the East Asia-Australia Flyway, as concern for ats status at
the time was a significant factor in development of the JAMBA. This
species 15 also hsted under CAMEBA and RoKAMBA. The weorld population
of Latham’s snupe 15 eshimated at 36,000 and the several hundred who. mn
some seasons, reost and teed at Pambalong Nature Reserve represent up to
1% at the Australian population (Straw, 2000). Thae o the destruction of
Tatham's Stupwe habilal ﬂinmghnml he Hunler, ]:mliuﬂm’ allemlion should

e praicl Lo relaiming ils habilal willin e reserve (DEC 2006).

Several olher nogratory wader species lisled under e EPBC Acl 1999, the
JAMBA, CAMEBEA and RoRAMBA treaties and the BPonn Convention have
alzo been recorded on the site. These spacies include: Marsh Sandpiper
(Tringa stagnatilis), Common Greenshank (Tringa nebularia), Wood
Sandpiper (Tringa glareola), Sharp-tailed Sandpiper (Calidris acuminata), and
the Curlew Sandpiper (Calidris ferriginea) (DEC 2006). Surveys conducted
over the last 11 years by the Hunter Bird Observers Club have also
recorded the following acdditional bird species listed under nugratory bird
agreements: Cattle Egret (Ardes this), Eastern Great Egret (Ardea modestal,
Glassy bis (Plegmdus felcinellus), White-bellied Sea-Cagle (ITaliacelus
feucogaster), and White-throated Needletail (TTirndapus coudaenilus).

The e1nien gl mielalenca fores lntn.'ith-.-. a Toashimyg wile for several SpecTes
of eprels, cormoranls and ibis, whers up o 1000 bards have been observed.
The open water provides habitat for ducks, swans and grebes, and birds
have been observed nsmyg us area for monlling. Over 150 species of bird
have been observed within the reserve with several species (predominantly
ducks species and Black Swans) have been observed nesting and raising
chicks [Straw 2000, HBOC 2008).

Pambalong MNature Reserve is an integral part of the Hunter Estuary
wietlands and could be considered as provicding eritical habitat for wacler
and water bird species at a regional, state, national and international level,
As such the health of the reserve must be closely monitored (DEC 2006).

Raf: 101-495 9
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The swamp and surrounding bushland alse supports a large frog
population. The five species identificd by White (2000) are all species
commenly found on the eastern coast. Specific attempts to locate the
endangered Green and Golden Bell Frog (Tiloris qurea) and Wallum Froglet
{Crinia tinnula) did not find any on the site, although Green and Golden
Bell Frogs do cccur in nearby freshwater wetlands on the castern edge of
the Hexham Swamgp (DEC 2006).

Omly a small munber of mammnal species have previonsly been recorded on
e sabe, willi none of Uwan consdered biEl‘Li.{:i.l.‘:ulL nlﬂm-uﬁh Lhe Presence of
the Brown Antechinus (Antechinus skuarkii) in the melaleuca thickets was
considered unusual by White (2000, Other mammals observed in the
reserve mncluded the Bush Rat (Rattus fuscipes), Sugar Glider (Petanrns

iJrrra.'in:In} anul [ive hal speUies.

Despite its proximity to the freeway, it is noted that there is some potential
for the reserve to act as a habitat corridor and refuge. Movement of fauna 15
possible to the west of the treeway, where the catchment is forested and
relalively nndeveloped. Movemnsnl Lo e sast, lo and Do Heshem
Swamp, is likely to be restrictad, except for bird species, which are
generally able to cross the freeway safely (DEC 2006).

3.3. Disturbance history

Changes to the vegetation communities have occurred due to past activitios
on and off the reserve. Grazng and land clearing has altered habitat for
animal species, reducing forest cover an the reserve and connechivity fo
nearby bushland and swamp, while increasing open grasslands (DEC
2006). Owver tnne, e wellands have been divided by e constrnction of
the Richmond Vale Railway and by Cedar Hill Fead, and althcugh
connected by pipes and culverts, the three sechions of wetland are dishinct

in structure supporking varying flora and fauna assemblages (Straw 2000).

Tl Plan of Managemenl noles (hal there is polential for rapad spread of
some native species such as water couch, typha and phragmites which may
alter the habitat value of some areas of the reserve. Aquatic weeds,
particularly water hyacinth, have invaderd the wetland areas. A cantrol
program las reduced ils exlenl bul modeslalion conbomes, Some noxions
and environmental weeds are a problem in cleared and remnant bushland
arcas, Pasture grasses, particularly couch and kikuyu, are a potential weed
threat now that grazing has ceased (DEC 2006).

Ref: 100-476 10
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Straw (W) noted that weeds are likely to have a significant impact on
birds if they are allowed to increase. Blackberry, lantana and couch have
the potential to spread and cover areas of diurnal roosting habitat and
feeding habitat of the Latham's Snipe. Water hyacinth impacts on arcas of
open waler by allecling e accessilalily of oller agqualic planls, open
water, shallows and muddy margins depended upon by many species of
waterhird {Strawe 2000).

Foxes are known to occur in the reserve and other feral predators such as
dogs, cats, pigs and rats are common in the surrounding areas due to the
rich food source provided by birds and other wetland animals. Introdisced
species that ocour in surrounding areas are likely to occur in the reserve
(DEC 2006).

Domestic stock occasionally enter the reserve from neighbouning
properties. This may impact by direct grazing on vegetation in the reserve,
threaten waterlnrel neshng sites, as well as spreading weeds and increasmg
nutrient loads in the wetland (DEC 2006).

Ref: 101-485 11
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4. Methods

4.1. Floral Diversity and Vegetation
Mapping

Flora and vegetation mapping has been undertaken in accordance with the

requirernemis of the FEFMP (sechion 5.2.3.2).

A base vegelalion map of Uwe welland was prepared using a combunabion of
aerial photograph interpretation and ground-truthing to delineate
community boundaries. Communities were classified based on the type of
habitat provided as well as on the floristic content and structure,
Vegetation community boundaries will be mapped and monitored yearly
te identify any variations from year to year.

Standard 0.01ha (20m x 20m) floristic plots and a SUm transect were
estabhished 1n representative areas of wdenhfiable vegetahon structure,
Data collected in these quadrats included total floristic content and the
cover abundance score for each species in the plots using the Tiraun-

Blamquel seale whinch wall be nITI:Ii:-:I rnut.'i.\.li.—ml])I ovier Hine,

Targeled seavches lor Uneatened (ova species (Tetrathece juncen, Munondin
triglochingides, Persicarin elatior and Zannichellia palustris) were also
conducted through random meandering. The location of any threatenad
flora spoeies would be recorded using a GPS.

The surveys alse recorded the presence and chstribubion of weed speaes
across the subject site. The domunant weed species and outbreak areas were
mapped.

Tlaristic identification and nomenclature was based on TTarden (1992, 1993,
2000, 2007) with sulmsegquent vevisions as pubhisled on Plani™el

(hilp: )/ planinelrbesyd nsw . wov.am). Plants histed under e ROTAP
scheme (Brigps and Leigh 1996) were also considered in this assezsment
along with species and vegetation deemed to be of local conservation

significance.

Ret: 101-495 12
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4.2. Faunal Diversity

All observation points and transects were established and documented in
such a way as bo ensure that data callected for each year is from the same
location. Faunal diversity monitoring was centred on bwo transects, one
sttuated i the Spotted Gum - lronbark open forest frnging the South
Swamp and e olher situaled in the Melaleuca Swamp Fores| Dongmng (e
Main Swamp.

Table 1 depicts the total trap night count. Table ? provides details of
survey effort undertaken to record faunal diversity across the subject site,
The location of fauna survey activities is shown in Figure 1.

Toble 1: Truppii stalislics o The subjecl sile,

Elhiom & 4n 4 160 |
Elliott B Tree 6 4 24 |
Elltoft B Groumd ] 4 g} |
Cage trap 4 4 1é
Harp Trap 2 4 8
Hair tubes ] e a2

Toble 2; Fauna sumi wliod lor he subjec sile.

Anabat recording hours 2 4 4.5 recordmg hrs
SPD‘I‘J.'I.ShﬁILs 2 2 23 Petsmlu‘s
Onvl call playback 2 3 1.5 person hrs
Frog survey 3 3 13 person hrs
Bird lransect survey r 2 1.33 persen hrs
Firdd water hoaly survey E: 3 & prewson T
Reosting bird abundance estimate 2 1 0.5 person hrs
Approx. 7.5 persen

Opportundstic fauna observations 15 AcToss entire site howurs

Ref: 101-485 13
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4.2.1.  Arboreal Mammals

For arboreal mammals, 6 Elliott B traps and 8 hair tubes were placed in
trees at heights of 3m or above, along 2 transects and baited with a mixture
of rolled cats, honey, peanut butter and treacle. The trunks of trees
containing the traps were sprayed with a mixture of honey and water.
These traps were checked daily for arboreal species and wafers from the
hair tubes were collected after a 4 night period and checked for the
presence of hair samples. Hair identification methods followed those of
Brunner ¢t al. (2002}, It any hair sample was trom a vulnerable or
EIII'_IIIII.EE'!.'ET.I SpeECIes, Qe mti.1le was senl Lo Barbaza Traggs, an experl m e
fiald of hair identification for a second opinion.

Spothghting was undertaken along each transect from dusk for a total of
2.5 person howurs over 2 nights to idenfify the presence of any arboreal
manmmals. Trees were mspecled during daylighil howrs for e presence of
habitat hollows and if present these were watched at dusk to see if any
nocturnal bardds or mammals emerged.

4.2.2.  Terrestrial Mammals

Forty Elliott 4, 6 Elliott B and 4 cage traps were placed along 2 transects at
regular mtervals to target terrestrial mammal species, The traps were
baited with a mix of rolled oats, honey, peanut butter and treacle and =at in

posilion for 4 consseculive mglhls aud clecked sach moriing,

Spotlighting was undertaken aleng cach transect from dusk for a total of
2.5 person hours over 2 mghts to wlentify the presence of any terrestrial
mammals. Careful daytime searches were conducted ta detect the presence

of fanma achvily such as diggmgs, deoppings or seralch marks.

4.2.3. Bals

A harp trap was erected along each transect in bat “flyways’ such as across
a track at the South Swamp and in a natural forest opening in the Main
Swamp te maximise the likelihood of captures. The harp traps were setin
position for 4 consecutive nights and checked cach morning, Bats captured
were identibied in the bield and placed in specially designed “sott release’
boxes lelheral to 111-..-11'hy trees wlnch enable [he bals o .\i!n-l]h-rrlluring e
day and exit the boxes on nightfall from narrow openings at the bace of the
box.

Rof 101-495 15
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Anabat 1l bat-call recorders (Titley Electromucs, Ballina) were used to record
the calls of any Microchiropteran bats feeding in the area. The units were
sl up al dusk and revording occurred [or a lolal of 4.5 hours al 4 localions
over 2 mghts. Spothghting searches of blossomung trees were also
undertaken to identify any Megachiropteran bat specics.

4.2.4. Birds

A bird survey of vegetation fringing the Main Swamp and South Swamp
wias nndler laken Ty walking the lenglhs of each rapping ransect lor 20
nunutes on ¥ October 2008 and again on 16 October 2008. Birds were
identified either visually, with the aid of binoculars, or by call
nterpretation.

Fourx surveys (lwo dusk ad bwo dawn) ol each waler body (Norlh, 3Man
and South) was undertaken approxmmately 1-week apart in Spring (October
2008) anel replicated m Aubunm (March 2009). A permnanent monilorig
location was established at sach site and marked with a star picket to allow
replication in future years. One observer undertook all surveys which
mvolved a 20-minule survey of all birds seen and heard willan e zadins
of each monitoring, location (focusing, on open water bochies). Birds were
identified cither visually, with the aid of binoculars and/or a spotting
swops, or by call mlerprelalion

Al the complelion of ene of the dusk surveys in Oclober 2008 and one of
the dusk surveys in March 20(M, an abundance estimate of birds roosting, in
the Melaleuca Swamp Forest within the Main Swamp was undertaken.
This melhod will be replivaled al Qe same e in fulure yeas Lo laclilale
statistical comparison of changes in roosting bird density and/ or diversity.

After dark calls of threatened owl species (Povwertul Onel, Masked Chwl,
Sooty Owl Barking Owl and Grass Owl) were broadeast over a megaphone
i an attempt to encourage a call back response. The subject site was also
searched to locate any regurgitated owl pellets. The size, shape ancl
content of any pellets found were analysed to determine the species of owl
brom which the pellet originated as well as the prey species the owl had
been feeding on. Analysis methods followed these of Brunner cf al. (2002)
and Triges (1995).

Ref: 101-495 16
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4.2.5. Amphibians
Standardised survey techmques for amphibians were carned out at each of

the three main water bodies in the reserve across three days and nights by
two staff members (totalling 15 person hours), Swrvey techniques included
chiurnal habitat searches, nocturnal spotlight surveys. call playback and dip
nelling for ladpoles. During dinmal surveys, dip nelling and visnal
searches wore carried out to locate any tadpoles present in any water
bodies. During nocturnal surveys, spothght searches were carried out by
walking lenyglhs of suitable habital and wsing head torches o search for
frogs by eye shine or by physical sightings. Call playback for the
endangered Green and Golden Bell Trog was carried out due to the species’

historical occurrence at the site and suitable habitat being present.

Adult trogs encountered were identitied by visual contirmation or by their
cistinwl adverlisement calls. Tadpoles were keyed oul using diagnoslic
features including mouthparts (tooth rows, jaw sheaths and papillac),
pigmentation, body size, tail struchure (musculature, fin depth, tin shape,
tip shape), eye direction and spacing, pupil pigmentation, nare shape and
spacing, spiracle height and direction, vent length and direction, and
tadpale behavicur according, to Anstis (2002).

4.2.6. Feral fauna

Several species of feral fauna such as Black Rats, rabbits, foxes, Common
Myna. Spotted Dove, House Sparrow, Red-whskered Bulbul and Commen
Starling have previously been recarded within the reserve (White, 2000:
Straw, 2000; HBOC 1990 - 2005). The biodiversity of the reserve can be
negatively impacted by mereases in these species. Ubservations of any
infroducerd species were revorded during field surveys of the subject site.
Liaison with DECC staff throughout the monitoring process will be
undertaken to address any evidence of mcreasing numbers of feral fauna
willumn U Ressrve,

Rel: 101-495 17
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5. Resulis

5.1. Weather Conditions and Survey
Activities
The prevailing weather conditions throughout the trapping survey period
al e subject sile were nald lo waro, Boomd days aned oald moghils with
clear skies to light cloud cover and light winds. The moean minimum
lemnperalure was 11 * €, anud Hw wean maxinnn lanperalune was 2237 C.
A tull list of survey activities and weather conditions during the survey
period are provided in Table 3.

Table 3: Scheduls of activities ond weather condifions dunng the survey period.

Ao

Traser L am] plol surveys Wednealay | &/10/08 Conal ko miled (12 1°C - 19 5°C), relalively

mrul vegelation commmnunily bronmid moweing, no rain, cloosd o wind

Iluljllllllz

Iransects and plot ourvevs Wednesday | 13/ua/pu 229, clear.

Fauna

Trapping Monday te | &-10/10/08 Warm to hot days and mild nights, clear to

Friday overcast skies, light to moderate winds with

the ocvasiozal light shower |

“octurnal field work Womday 2710/ 08 Warm, clear might, slight Treese |

{Spotlightng, owl call Thursday 30/10/08 Warm, humid night, overcast, no ram or

playback, Anabat recordmg) weinnd

Bird survey - Transects and | Wednesday | 5710708 Cool to muild (12.1°C - 19.3C), relatively

morning water body humid moming, no rain , cloud or wind

MFVETS

Bird survey — Dusk waker Wednesday | 15/10/08 Mild {17.1°C - 20.3°C] evening, no rain,

h’.\ﬂf‘mwrjﬂ pn.rﬂ.}' clomdy, no wind

Fird survey - Tramsects amd - | Thursday 1610,/ 0% Cocl b miled (12 3°C - 72°C), relatively

morming water body humid moming, no rain or clowd, calm to

BUrveys Light breezes

Brrd survey - Dusk water Thursday 3010/ 08 Warm |23 990 ] evening, no ram, partly

body surveys cloudy, no wind

Dird survey - Morning Tuesday 300/ bild {18.9°C - 20.3°C) mornung, 1o rain, light |

waler body surveys cloud, cali conditions

Bird survey - Trask water Thursday 305/ 09 Mild {16.7%C - 19.7%C) evening, no ram,

body surveys partly cloudy, calm to hpht breszes |

Bird survey - Morning Thursday 12/0%,/09 Mild {15.92C - 19.1%C) mormning, no rain,

water body surveys cloud or wind

Fird sUTvey - Tousk woaler ik'rtllwlﬂ}- 11705/ TWarm {?I C - 27 6°C) YR, N0 TAl,

Bady surveys prarily clondy, cali lo lighl breeoes

Amphibian survey Thursday 230008 niild , clear evening with no raimn and slight |
bresze |

Ammplabian survey Wednesday | 1/10/08 hfild i the day (-24°C) with a Light breeze |
tﬂnlijllg e a mild, still :liﬂhl (*??’(‘} |

Amphibian survey Thursday a/10/08 ild, clear evening with no rain and slight |

Rof: 101-495 18
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5.2. General Environmental Monitoring

Changes in the wetland and surrcunds could be caused by a variety of
activities not associabed with mining such as rainfall levels, hushfire events
and large scale farming activities (EcoBiological 2007). No significant
bhushtire events occurred within proximity of Pambalong Nature Reserve
during 2008 and EcoBiclogical iz not aware of any large scale farming
activities such as clearing, road construchion or dam building in the
surrounding area that would have impacted on water flow or quality.

Pracently, there ic no rainfall menitoring station at Pambalong Nature
Reserve or within immediate proximity that can provide reliable long-term
rainfall data. Instead, hictorical rainfall data has been sourced from tha
Cockle Creek (Pasminco Metals) rainfall station (Source: Rainman
Streamflow w1} as it is relatively close by (~10km directly to the south of
P'ambaleng and a simular distance - 14km mlaned) and provides ranfall data
over a 109-year period (1900 - 2008). Historical mean monthly rainfall
(] Fromn 10K — N ancd monthly ranfall (mm) from 2008 13 presentead
for comparison in Table 4 and Figure 3.

Table 4: Monthly roinfoll (mm) recorded lom Cockle Cresk (Posminco Melal) in

2008 compored wilh meon monlhly roinfoll fmm) from 1900 - &

Ret: 101-425 1%
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Figure 5. Monlhly winfoll {mm) recorded from Cockle Creek {(Posmincoe Melal) in
2002 compared with mean menthly rainfall (mm) frem 1900 - 2008,

Well above average rainfall was recorded during 2008 as compared with
e tuslorical yearly average. In parbicular, heavy Lalls were recorded i
February, April and September 2008 with these months recording double
Lo almost aple Qe lostorical monlhly average. Tharing EeoBiological’s
ficld surveys in October 2008 cach of the three water bodies had high water

levels willn 1o waddy wargins present.

The F&TMP {FeaBiological 2007) recommends that sufficient weather
stations arc to be established in order to record rainfall in the catchmoent.
This would assist in the callection of more accurabe rainfall data over the

next 10 - 13 years of pre-mining monitoring,

5.3. Survey limitations

It is acknowledged that water levels within Pambalong Wature Reserve
Huctuate in response to climatic conditions. Climahic condibions are also
recogrised o allecl the distabubion ad alnndance of Qora and oo
(predonunantly amplubians and waterbirels) species within the swamp.

Rel: 107-495 . 1]
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Flora and fauna surveys conducted by EcoBiclogical were undertaken
during a wet period where open water covered significant parts of the
swamp. Aerial photographs used in this report were taken in March 2005;
however, conditions during the October 2008 survey period are similar to
that shown in the aerial photograph with large areas of open water present
in the Worth, Main and South Swamps. Access to some of these areas
covererd 17_|,r apen water was restricted due to water rlppi'h, ihs-nﬂl'r}r rﬁ'lnrina
our ahility to place survey plots in these areas. Troliological acknowledge
this limatation and have reviewed the tlora survey work undertaken by Eco
Logical in 2002 (Eeo Logical 2003) which was undertaken during a
particularly dry period and enabled access into these areas. The species list
trom the Eco Logical report has been included in Appendix 1 to provide a
more complete flora species hist. Uver hme as conditions allow,
EcoBiological will rectify collection of flora species data in cach
reprezentative vegetation community as required by the F & FMP
(EcoBiological 2007),

It is also acknowledged that collection of bird species presence and
abrnndance i U:I'I‘].)I’ by seavons (Spring and Anbunm) does ol fu]l:.-'
account for the lolal diversily likely lo oconr withao e welland. To
arlilress s, F:'{\Hiu]nﬁ'irﬂl wall meorporale Teco 15 from (he Birdds
Auslralia Allas, Funler Bind Observers Club and any olher repulable

sightings in addition ta its own in each annual report.

5.4. Flora

Flora surveys and vegetation mapping were conducted durnng October
2008 and May 2009, A total of 152 flora species were identified within four
survey plots, a saangle 50m transect and a meandering survey (Appendix 3),

The Coastal Foothills Forest (dry sclerophyll) was found to have the

highest species diversity with 50 species recorded in Flot 1, tollowed by the
Paperbark Swamp Forest with 15 species recorded in Plot 3 and 12 species
recerded in Dot 4 and the Freshwater Wetland with 10 species in ['lot 2 and
14 species in the transect.

No threatened flora species were recorded during field surveys., Three
regionally significant species were detected in the surveys (Cyperus
edoratus, Melaleuca linariifolin and Enydra fluctiuans). All three species have
been recorded in previous studies.

Ral 101.495 21
2008/07 Pambalong Mature Reserve Monitering Plan



DONALDSON COAL PTY LTD A4 -30 2008/2009 ANNUAL ENVIRONMENTAL
Abel Underground Coal Mine MANAGEMENT REPORT
Report No. 737/04

54.1. Weeds

The Reserve has sipmficant weerl infestations across both daisturbecd areas
aned within the natural vegetabien. The total weeed count was 62 species.
The primary weeds at the time of survey wero:

= Water lHyacinth (Fichonoa crassipes) - sunvives in the system for a long,
time and when conditions are favourable, can spread rapidly and
cover large arcas of open water, This rapid spread can choke out
suntlight for natural imndated plant species and reduace open waler
avvess and usage lor waler boxds, The plant was Lovnd donuoneatong Ge
water autlet from the Mam Swamp to the Naorth Swamp (Plate 1.
Figure 6} It is likely the species has established from local seed and
plant sources on the site and upstream. The life cyele of this plant
weans hal 1l would confome o becone eslablished rom bolh Jocal
aned regional sources as it can float downstream and seers can be
delivered by transient birdlife. Ongoing management would need to
be coordinated through local government and stakeholders, The
NPWS Hunter Fegion Pest Management Strategy (2002) has icdentifiecd
rontrol of Water [yacinth at Pambalong, Mature Reserve as a “hugh
prionity” and an active program has been operating in the reserve since
2002,

1 o S A T T
Flate 1 Weter Hyoscanth af the Northem Swamp inkst.

Ral: 101-495 22
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= Kikuyu (Pennisctun: clandestinnm) is forming dense, monoculture
grassy thickets at the disturbed areas of the subject site. The thickets
are prevenling any il fer grnwlh al e wesllanud H!gl‘h. leilt}um!m'}r
of Kikuyu dominance is restricted by the hydrological regime, and the
thickets are unlikely to spread into the wetland areas.

= Blackberry (Rubus fruticosus aggregate) is found in areas of previous
disturbance, and forms a dense thicket to Im high, preventing natural
regEneralion. The maim oullneaks are shown in Frgare 6. The SpEUIes
has capabilities to restrict access to the wetland areas and provide
sheller [or feral mvimals. The NPWS Hunler Region Pesl Managemen|
Strategy (2002) identities Blackberry as a "high priority” weed,
although at this stage there is no specific control program for this

SpreUIEs T e reserve.

*  Lantana (Lankna comara) is a primary weed of the dry sclerophyll
woodland al the somlhern porhion of the sulgect sile (Figure 6). The
plant 15 deminating the shrub and mid stratum, effectively out-
competing natural vegetation regeneration. The thickets of Lantana
recluce e nalural 1:1:1"1 iﬁn:livpr:—.il}r annl also offer n—ifug!-l lo [eral
wildlife. The NI'WS Hunter Region Pest Management Strategy (2002)
identifies Lantana as a “high priority” weed, although at this stage
there is no specific control program for this species in the reserve.

= Crofton Weed (Agerating adenophera) is tolerant of wet soils and will
extend into wetlands if unmanaged. The NPWS Iunter Region Pest
Management Strategy (2002) wdentifies Crofton Weed as a “high
priority” weed, although at this stage there is no specific control

program for this species in the reserve,

= Other weeds found at the subject site were general weeds of disturbed
areas and pastures. These weeds are confined to the fringes of the
reserve, roadsides and the former rail hine, Generally these species are
located outside the natural vegetation areas.

Orther significant weads not identified during field surveys but likely to be

presenl were:

= Alligator Weed (Allernantiera philoxeroides) — has been identified from
PreEviens sluclies. AHiEﬂI{TI' Weeil lias 1he lzulm:ti:ﬂ toy imilest walerways
and mvade adjoining land. Alligator Weed is easily spread and once
established it ic virtually impossible to eradicate. It is a declared

‘el 101-495 23
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noxions weed and eradicalion measnres arve required. The NPWS
Hunter Region Pest Management Strategy (2002) identifies Alligator
Weed as a “high priceily” weed, although al s stage Qere is no
specific contrel program for this species m the reserve,

= MNoogoora Burr (Xanthinm eccidertale) - has been identified from
previons shudies. The WNPWS Hunler Region Pest Manageenl
Strategy (2002) identifies Noogoora Burr as a “high pricrity” weed,
althougly al this slage here are no spealic control programs for Gas
spocies in the reserve,

Legislation roquires that noxious weeds be controlled. Alligator Woed,
Blackbwrry, Croflon Weed, Waler Hyacnth and Lanlana are consaceyed
neoxious in the WNewcastle and Cessnock City Council LGA's,

Some naturally eccurring species may also present a problem if they
become ton abundant. Typha (Typha orientalis) and Phragmibes (Plrragmles
anstralis) have the potential to spread into arcas of open water, restricting
the hahitat of species preferring or utilising open water, such as pelicans,
ducks and swans. If these native plant species threaten the habitat value of

the reserve, they may require control.

Rof: 101-495 24
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5.5. Vegetation Communities

Three natural vegetation communities and associated variations, and two
alterad vegetation types were mapped on the subject site (Figure 7).

[ = ] =
— e
| Papuetark asr Forsst- GEE Gy Srisraphl Farsat ;
[ Frestamter Wetland Comples - Trpha domineied - EXC fraimmier Vieteod ﬂcﬂtﬁdﬂgbﬂl

Fammeamies Vastipnd Crovgems - Lagooe | spse smtny - 53 Copataasies Mostiene
Gl Fogtial e Spotiod Surm - bonbans, Foest

[ ] bmemet vmgmiatons « Kk and diilucies amss e Sk e
Aimond Nirgeiabion - Grarry Cuk plarésd o s s e e}
Farvbaboey Bouniy
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Figue 7 Mopped vegetation communities as ot October 2009 - areas
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5.5.1. Coastal Foothills Spolted Gum - lronbark
Forest (Dry Sclerophyll Foresh)

Open forest on the knoll at the southern portion of the subject site (Plate 2).
The commmmily overall shows sipralicant past dislurbance amd weed
infestation.

The community is dominated by Corymibin macklats and Encalyptus
siderapiiloir with some Fucalyplus acmenordes scattered. The mid stratum had
a high abundance of Lankara camara and to a lesser extent, Bursaria spinosa
anc Acac maidensi. The sheub layer had Damiesta wlicrjolin common and the
ground cover was grassy with Themeda australis, Dichelachne micrantia,

Ertolusin stricts, Echinopogm cuespitosus and Aristidn vagims conamen

This community is nat dependent on the wetland and associated
hydrology. Coastal Feothills Spotted Gum - Ironbark Forest is not listed as
an Indangered Frological Community.

Flate 2. Coastal Feothills Spotted Gum - ronbark rcst SUNVey q-:lrm.

Ref. 101-495 27
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55.2. Paperbark Swamp Forest (Swamp
Sclerophyll Foresh)

The Paperbark commurmties at the subject sate were restricted to more
elevated ground and areas bordering the freshwater wetland complex. The
Paperbark commumity at the centre of the Heserve was the most mature,
and had a scattered Casnaring glanca canopy over dense Melaleuca sub-
canopy. At the time of surveying, the majority of this community was
inundated, and the quadrat survey was conducted at the northern portion,
achiacent to the Water Couch-Inglochin Swamp Meadow commmanty (I’late
3}, At the time of surveys, there was standing water within the quaclrat.

The species composition within the quacrat was typically dominated by
Melalenca lmantfola and Melalewea stypheliotdes i the canopy. One juverule
Ficus macrophyila was found in the quadrat, The vine Parsonsin sbraminen
was found within the quacdrat, however. 15 more commeon in mature
vegetation. Some Melalenca ericifolin was present within the quadrat
indicating, the frequency of inundation is significant; however, this species
Was more commen in permanent swamp at the ecotone between the
Paperbark community and the treshwater wetlands (Plate 4).

The mud stratum was sparse or absent. The ground cover withun the
quadrat comprised Bolboschoenus caldwellii, Eleocharis acita, Triglochin
procera, Imiglochn striata, Paspalum distichum, Persicana hydropiper and
Jurtcus wsitobus. Other conunon gromud species found m e Paperbak
comummumtbies but not withun the quadrat included Casuanma glanea,
Commelina cyanea, Dichondra repens, Persicaria decipiens, Viola hederacen, Cavex
appressa, Cynodon dackylon, Entolasi margmata, Lormandra lmrgrfola,
Microlacna skipoides var, stipoides, Oplismenns imbecillus and Phragmites

australis,

The Paperbark Swamp Forest and "aperbark Woodland would form a part
of the NSW TSC Act-listed Suvimp Sclerophyll Forest on Coastal Floodpiains
EEL,

Ref: 101-495 28
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Plate 4. Poperbork Swamp Forest merging with Typha Reediond on westemn side of
the main swamg.

Rel: 101.495 29
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2.5.3, Freshwater Wetland Complex (Freshwater
Wetland)

The Freshwater Wetland Complex occurs in deep depressions having a
permanent or periodical imandation of fresh water, At the subject site the
Freshwater Wetland Complex consisted of three variabions: Typha
Feedlaud; Bushlad Swanp/Open Waler; and Waler Couch-Trigloclun
Swamp Meadow.

Specifically, these mapped freshwater wetland vanations changed from
open water bodies, with tall reeds and sedges, to a mixed reedland,
rasldand or swamp meadow mlegraling wilh the Paperbark Swamp Forest
community. The integration is likely to be a dynamic and moving
boundary, at the present time directed by seasonal and climatic conditions.

The Freshwater Wetand Complex would torm a part of the NSW TSC Ack-
listed Freshwater Wetlands on Coastal Floodplains EEC.

5.5.3.1 lvioha Heedland

The Typha Reedland donunated permanently inundated areas and related
i]irH'Ily loy (e |l|-lpﬁ1 willun Crpremt Waaler freshwaler IAHII[“H\_ The Tyi la
Feodland generally borders the lagoon areas as the water iz generally too
decp within these open water lagoons. The extent of Typha relates to the
seasens ancd water levels. During the warmer menths, growth in the Typha
Resdland areas will expand and = likely lo vedues i lhe cooler months or

when waler levels 11ue.

20932  Rushland swamp/Open Water

The Rushland Swamp was in shallow semi permanent and permanent
wialber. The species cotnposilion willun Hus commmuly was IH].?ll.i‘JEl}" Lovear,
The water levels varied from flowing water to bogey substrate in the
survey quadrat (Plate 5). The community was dominated by Bolboschioenus
caldwellis, Eleocharis acula and Paspalum distichun. Ludwigia peploides subsp,
mowlenidensis, Spiradila prupclala and Trigloclin procers were common
Hooughout. A lew Melalouon linpriifelin were present m Qe swanp
surreunding the quadrat, and became more dominant away from the core
dramnage lines and on hugher ground. The survey quadrat was set out 1in

this community at the South Swamp.

Ref 101-495 30
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The Cpen Water arcas occupied large portions of the Main Swamp and the
MNorth Swamp at the hme of surveying (Plate &), This communaty is very
variable due to seasonal and lacal climatic conditions and is related ta the

extent of the Typha Reedland and Fushland Swamp.

0033,  Water Couch-Inglochin swamp Meadow

The Water Couch-Triglochin Swamp Meadow is found at the northern end
of e Mam Swvamnp. The presence of yuined fence lines tdicated the
previous land use for grazing purposes. The community is dominated by
dense Paspalum distichum with Triglochin sp. and Persicaria sp, also commeon.
The Swamp Meacdow 15 Iringed on the lower inundations by Typha
Fesedlazul.

it -
i B N i S

Plote 5. Rushlond Swomp/Open Water of reshwater Welland Complex
sunvey quadiot localion (note dense Kikuyu Grossland in the foreground}.

Ref: 101-495 31
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ERTEEEEE A ST

Fote &, Lorge orens of open woter integrafing with Typho Resdlonds of the time
of survey.

5,54, Altered Vegetation - Swamp Oak Forest
(planted)

I'wn 1solated sechons of the subject sate had monospeaific Casuarina glaea
stands that have been physically planted. These communities are not
natural ancd composibion does not m'lﬂ}lmtpi}r represent a natural
community. However, the Casuaring glauca is found naturally throughout

the Paperbark Swamp Forest.

55.5. Altered Vegelation - Disturbed/Kikuyu
Grassland

The Kikuyu dominated grasslands and disturbed areas are shown in Figure

7. These areas hard a monoculture of Kikuyu or a weed dominated

composition.

The rail line between South Swamp and Main Swamp had a weed
mfestaton: however. this was relatively contaned to the elevated area and
dicl not impact upon the swamp areas,

Rof; 101-495 a2
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5.5.6. Endangered Ecological Communities

The vegetation mapping encompasses two natural vegetation communities
listed as EEC's; Freslualer Wellands on Coastal Floodplains EEC; and, Swamp
Scleropingll Lovest en Coastal Floodplams EEC. ‘The EEC arcas are delineated 1n
Fignre 7. These FEC's COMpSE A magornly oof [hse :-nﬂr_iﬂ'{ BN

2.9.0.1 Freshwoter Wetlands

Descriprion

Freshwater Wetlands are azsociated with coastal areas subject to periodic
Noodimg and mowhich standing fresh waler persists for al Teast parl of The
year in mast years. Soils are typically silts, muds or humic loams in low-
lying parts of floodplains, alluvial flats, depressions, drainage lines,
backswamps, lagoons and lakes but may also occur in backbarrier
landforms where floodplains adjoin coastal sandplans (DEC 2005].

The species composition of freshwater wetlands at the subject site are
mncicative of the EEC as they are deminatecd by herbaceous plants and have
few woody species. The vegetation composition (grassland, open water or
sedgeland vegetation) is known to vary both spatially and temporally
depending on the water regime.

Distribution
Hexham Swamp and Pambalong MNature Feserve are recognised as

mnparlan! reserves for reshwaler wellands,

5562  Swamp Sclerophyll Forests
Descriprion
The Paperbark Swamp Forest is recognised as a Swamp Sclerophyll Forest

FEC. The commnminly commprasiliom of m i'l:i'll13{ Melaleura ffrmri::fiﬂir:. Melaleurn
ericifolia and Melalenca shyphelivides (paperbarks) and scattered Casuarina
glanea is incdicative of a sclerophyilous community; however, it does lack a
tree layer of eucalypts. The subject site was inundated at the tune of
surveymng; however, previous reports indicate these arcas become dry land
during extendad dry periods.

The groundeover was inchicative of the EEC and 15 composed of abundant

selgms, ferns, Torbs, and grasses,

Rl 101-495 33
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Distribution

Willun e Lower Hunler distrct, Qs conmmomily mclades Swamp
Mahogany-Paperbark Swamp Forest' (map unit 37), Riparian Melaleuca
Swamp Woodland (map unat 42) and Melaleuca Serub (map umt 42a) of
NPWS (2000).

5.6. Faunal diversity

Fauna trapping and surveys were conducted in October 2008 with bird
surveys Tepealed n Mearcl 2009, A lolal of 107 fauna species were
recorded on the subject site (Appendix 4 - Table 1), These comprised 1
tish, 5 frogs, 2 reptiles, 4 terrestrial mammals, 10 bats and 55 birds. Of
these, five species are listed as sigmificant (Vulnerable) under the INSW TSC
Act (Table 5). Additional trog, rephile and mammal species recorded by
While (2000) are also noted m Appendic £

Table 5: Threotened founo species recorded on the subijoct site.

Mo s unstrudis | Litile Renlwing-lal Anabal preonding
Mirkaplerus coeaneiss | Eastern Dentwing-bat Anabat recording
Microncinus porfolkensis | East-coast Preetail-bat Anabat recording
FPhevopns polfocephalus : ‘Grey-headed Flying-fox | Spotlighting |
Scoteanix rucppellii | Greater Broadnosed-bat | Anabat recording |

also listed as Vulnerable on the EPDC Act
MNE: taxonemy for bats follows Churchdll (2005)

Bird surveys were conducted in the mormng or late afternoon when bird
activity 15 maximised (Dibby cf al. 2000), Opportunistic sightings were also
recorded and lisled separalely lo actual smrvey resulls, Transecl surveys
were intended to record species diversity, not density whereas water body
surveys were designed to assess water bird density, thercfore counts,
wherever possible, or density estimates were made to facilitate statistical

comparison in fulure years.

Records from the Hunter Bird Observers Club have been obtained which
provide diversity and density data on 155 species of bard detected withun
Pambalong Nature Reserve bebween 1997 and 2008 (Appendix 5). Data
from the Birds Australia New Atlas collected between 1998 and 2009 was
also obtained of 145 bird species recorded from Pambalong MNature Feserve
{Appendix 6). This information and any other reputable opportunistic
sightings will continue to be incorporated on a yearly basis to provide a
more cotnplele record of B varialions m bind assemblages anud abmndance
at Pambalong WNature Feserve,

Rek 101-495 14
2008 /09 Pombolong Noture Reserve Monitoring Plan



2008/2009 ANNUAL ENVIRONMENTAL A4 - 43 DONALDSON COAL PTY LTD
MANAGEMENT REPORT Abel Underground Coal Mine
Report No. 737/04

Pholographs of each waler body surveyed for birds and amplolians are
provided in Appendix 7. Photographs from both the October 2008 and
March 2009 survey period are provided to enable a visual comparison of
water levels, areas of open water and aquatic vegetation occurning at each

of the hree waler bodies.

Six introduced fauna species were recorded during field surveys., The
Black Rat (Rattus rabus) and House Mouse (Mus domeshcns) were trapped
within the torested areas of the Reserve and the tolloaring bird species were
recorded as individuals ar in Tow numbers (€3 individuals): Northern
Mallard, Spolled Dove, Comnnon Myna and Conunon Slarling.

Ret; 101-495 a5
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6. Conclusion

Maomitoring, of Pambalong Nabure Reserve has been undertaken m 2008,/TH
in accordance with the Flera and Fauna Management Plan for Abel
Underground Coaluine (EcoBiological 2007). This fvs! anomual o borig
report commences the data collection that will build a puchure of what
constitutes normal variation so that any impacts from subsidence can be

identitied and appropriabe management achions taken.

Tin all Breme were 152 [ora spesies recorded; and 107 spedes of fauna
comprisng 1 fish, 5 frogs, 2 reptiles. 4 terrestnal mammeals, 10 bats and 85
birds within Pambalong WNature Reserve. The following thoeatened species
were recorded during bield surveys (WD taxonomy tollows Churchall 2008):

a Easlern Benlwing-bal (Miniopterus ooomensis);

#  Little Bentwing-bat (Miniopterus mustrlis);

@  Eastcoast Frectail bat (Micronomus norfolkensis);
@  Greater Broad nosed Bat (Scetennax rueppellii); and
@ Grey-headed Flying-fox (Pteropus poliocephalus).,

Vegetation mapping identified 3 natural vegetahon commumbies and 7
altered vegetation types as occurring within the reserve, with 3 variations
described willin e Frechwaler Welland complex. Two of Ue nalaral
vegetation communities were mapped as forming part of Endangered
Ecological Communities listed under the WNSW TSC Act - Freshater
Wellands on Coaslal Floodplaims and Susargr Scleropingd] Forests on Coaslal
Floodplains. These EECs were mapped over a majority of the subject site.

Ongoing annual monitoring will be undertaken over the same time period
each year describing the results of the current year's investipation and
placing them in the context of the cumulative data. Additional data
collected over the period of initial monitoring will be recorded for ongoing
analytical purposes, At an appropriate time, statistical analysis will be
applied to investigate whether any signiticant trends are developing. The
future implications of any cvident trends should be used to inform best
praclioe measires Lo be mcorporated inlo Bw Subsidence Manageuwnl Plan
[SMI7).

Ref: 101-495 k™S
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Appendix 1 - Eco Logical (2003) flora resulis
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Appendix 2 - Straw (2000) bird survey resulis

Rel: 101-495 40
2008/09 Pambaolong Noture Resene Monitoring Plan
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Birds of Pourmalong Nafure Reserve - Management Strategy

Table 1.
Birds recorded at Pourmalong NR or likely to occur at the site
'HBOQ: birds recorded by the Hunter Bird Observers Glub, T3 This study. N: NPWS Wildlife Atlas for
the greater area of Hexham Swamp & Kooragang Nature Reserves,
n = birds considered to nest in the NR. m= migratory waders protected under JAMBA and CAMBA,
= threalened species listed under Section § of the TSC Act 1995, ++ = infraduced species.
{Cuunts considered significant are includad) o -
HBOD | T5 | N
| Stubble Quall Colurnix pectoralis *
| Brown Quail Coturnix ypsilophora S R
Magpie Goose | Anseranas semipalmata 20 *
Plumed Whistling Duck Dendrocygna eyioni * * #
Wandering Whistling Duck Dendracygna arcuata B * *
Black Swan Cygnus afratus W n
Australian Woed Duck Chenonefta jubata ' " R
Mallard (also Mallard hybrids)++ | Anas plafyrhynchos *
Australian Shelduck Tadaorna ladornoides N
Pacific Black Duck Anas superciliosa I S
Australasian Shoveler Anas rhynchotis 1 0
Grey Teal Anas gracilis - W * n
Chestnut Teal Anas castanea * = = In
Pink-eared Duck | Wlalacorhynchus membranacsus | * B -
 Freckled Duck Stictonefta naspvosa - | "
Hardhead Avthys gustralis | I
., Blue-billed Duck Oxyura australls =
Musk Duck | Biziura fobata .
Australasian Grebe Tachybaplus novaehollandize * * * n
Hoary-headed Grebe Poliocephaius poliocephalus *
Great Cresled Grebe Padiceps cristatus -
| Darter Anhinga melanogaster * * *
Little Fned Cormorant Phalacrocorax mefanoleucos . - N
' Pied  Cormorant : Phalacrocorax varius - -
| Little Black Cormorant Phalacrocorax sulcirostris * W i
 Great Cormorant Phalacrocorax carbo | A
Australian Pelican Pelecanus conspicillatus e N
White-faced Heron Egrefta novaghollandiae * * o
Little Egret Egretta garzetta B * *
| White-neckedHeron | Argeapacifica |*  |*
Great Egrat o Ardea alba B * Rl e
Intermediate Egref Ardea Intermedia e e
Cattle Egret Ardea ibis - N e
Nankeen Might Heron Nyeticorax caledonicus * N i
Little Bittern . fxobrychus minutus *

'\ Australasian Bittern _ | Botaurus poiciloptilus =
Glossy Ibis Flegadis falcineflus 42 * -
Australian White Ibis_ Threskiornis molucca " * *
|_Straw-necked |bis Threskiornis spinicollis - - N R
Royal Spoonbill Plataiea regia A R R B
Yellow-billed Spoonbill Plataiaa flavipes * * *
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Csprey o Pandion haliasius B E N
Pacific Baza Aviceda subcristata Nk *
Elack-shouldered Kite Elanus axillaris } i
Square-tailed Kite Lophoictinia isura &)
Black Kite hihvus migrans *

| Whistling Kite | Haliastur sphenurus L

| White-bellied Sea-Eagle Halizeeius leucogasier . * *
Swamp Harrler Circus approximans . M E

| Brown Goshawk Acciplier fascialus N

Ey_@u_shiwl;_____ L Accipiter novaeholiandiae *
Wedge-tailed Eagle 1 Aquila audax * *>
Litile Eagle Higraaeius morphnoides N P R
Black Falcon Falco subniger *
Brown Falcon Falco berigora * * * )
Australian Hobby Faleo longipennis - - * ~
Peregrine Faleon Faleo pereqrinus *
Mankeen Kesirel Faleo cenchroides -
Buff-banded Rail Gallirallus philippensis *
Lewin's Rall Rallus pectoralis | -
Balllon's Crake Porzana pusiila * | *
Australian Spolted Crake Porzana fluminea | -
Spolless Crake | Porzana tabuensis Y *
Purple Swamphen Porphyrio porphyrio * R
Dusky Moorhen Gallinula tenebrosa B * * * n
Eurasian Coot | Fulica atra ]
Latham’s Snipe Gallinago hardwickii (478 [*J) () [ m
Marsh Sandpiper Tringa stagnatilis 20 - m
Comman Greenshank Tringa nebuwaria |20 " 1]
Wood Sandpiper Tringa glareocla 5] - - 11
Red-necked Stint Calidris ruficollis * m
Sharp-tailed Sandpiper Calidris acuminata 2 L m

| Curlew Sandpiper Calidris ferruginea . - i1
Painted Snipe Rostratula benghalensis “) 0 v
Comb-crested Jacana | Irediparra gallinaces SN <Ar
Black-winged Stilt Himantopus himantopus * , *
Red-capped Plover Charadrius ruficapilius *
Black-fronted Dotterel Elseyomis melanops ¥ I n
Red-kneed Doltarel | Erythrogonys cinctus o I
| Masked Lapwing Vanellus miles _ - * . n
Banded Lapwing Vanellus tricolor A
Silver Gull Larus novashollandiae” "
Guli-billed Tern Sterna nifofica .
| Caspian Tern Sterna caspla *
Whiskered Tern | Chiidonias hybridus ,
White-winged Black Tern | Chiidonias leucopterus *
Rock Dovet++ Columba fivia *
White-headed Pigeon Columba leucomela o *

| Spotted Turtle-Dove++ Streptopelia chinensis * * * n
_Brewn Cuckoo-Dove Macropygia amboinensis L

17
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| Emerald Dove Chalcophaps indica T
Commen Bronzewing Phaps chalcoplera . *
Brush Bronzewing Phaps elegans _ *
Cresled Pigeon | Ocyphaps lophotes R *
Peaceful Dove Geopelia striata ) *

| Bar-shouldered Dove Geopeliahumeralis - | | -
‘Wompoo Fruit-Dove Ptilinopus magnificus I
Superb Fruit-Dove Ptilinopus superbus *
Topnoi Pigeon Lopholaimus antarclicus >
Yellow-tailed Black-Cockatoo Calyptorhynchus funersus *
Galah Cacatua roseicapilia * *

Little Corella Cacatua sanguines R
Sulphur-crested Cockatoo Cacatua. galerita - *
Rainbow Lorikest Trichoglossus haematodus *
Ausfralian King-Parrot Alisterus scapulans *
Crimson Resella Platycercus elegans : *
Eastern Rosella Platycercus eximius * W R 11
Red-rumped Parrot | Psephotus haematonolus -
Turquoise Parrot Meophema puichelia 1 =
Oriental Cuckoo Cucuius saturatus *
Pallid Cuckoo Cuculus pallidus 1=
Brush Cuckoo Cuculus variolosus * W L
Fan-tailed Cuckoo | Cacomantis flabaliiformis _ . N
Horsfield's Bronze-Cuckoo | Chrysococcyx basalis "t in
Shining Bronze-Cuckoo ChrysocoocyX lucidis * *
Comman Koel Eudynarnis scolopaces * *
Channel-billed Cuckoo Scylthrops novaehollandiae b * -
Pheasant Coucal o Centropus phasianinus * b
Powerful Owl Minox strenua -
Barking Owl Minox connivens -
Southern Boobook Ninox novaeseslandiaa -
Masked Owl Tyvto novashollandise *
Tawny Frogmauth Podargus strigoides -
White-throated Nightjar Eurostopodus mystacalis v
Australian Owlel-nightjar | Aegotheles cristalus *
White-throated Meedletall Hirundapus caudacofus *
Fork-tailed Swift Apus pacificus o ~ I
Azure Kingfisher Alcedo azurea . I
Laughing Kookaburra | Dacelo novaeguineae - - -
ForestKingfisner | Todiramphus macieayi .
Sacred Kingfisher Todiramphus sanctus - ot n
Rainbow Bee-eater Merops omatus *
Dollarbird Eurystomus orentalis * * * n
White-throated Treecresper Cormobates lsucophaeus * *
Superb Fairy-wren Malurus cyaneus * * * n
Variegated Fairy-wren ~ * Malurus famberti *
Spotted Pardalote Pardaiofus punctatus N =
Striated Pardaloia Fardaiotus sirigius _ i *
White-browed Scrubwren Sericomis frontalis * |

18
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Weebill Smicrarnfs brevirostris [*
Brown Gerygone | Gerygone mouki P
White-throated Gerygone Gerygone alivaces -
Brown Thaornbill Acanthiza pusilla *
Buff-rumped Thornbill Acanthiza requioldes *
Yellow-rumped Thornbill - | Acanthiza chrysorrhoa *
Yellow Thornbill Acanthiza nana * * n
Striated Thombill Acanthiza lineata *
Red Wattlebird Anthochaera carunculata *
Little Wattlebird Anthochaera chrysoptera 1
Striped Honeyeater Plectorfiyncha lanceolata v
| Moisy Friarbird Philormen corniculatus M "
Little Friarbird | Phifomen citreogularis ¢
Blue-faced Honeyeater Entomyzon cyanotls *
Bell Miner Manorina melancphrys * N
Maisy Miner Manarina melanccephals * * n
Lewin's Honeyeater | Meliphaga lewinii = * n
Yellow-faced Honayeatar Lichenostomus chrysops -
Yellow-tufted Honeyeater Lichenostomus melanops I
Fuscous Honeyealer ] Lizhenostomus fuscus *
Brown-headed Honeyeater Melithreptus brevirostns -
White-naped Honeyealsr AMedithreplus lunatus *
_Brown Honeyeater Lichmera_indistinca_ -
White-cheeked Honeyeater Phylidonyris nigra *
Easlern Spinebil Acanthorhynchus tenuirosiris *.
Scarlel Honeyeater Myzomela sanguinoionta S
White-fronted Chat Epthianura albifrons "
Jacky Winter Microeca fascinans ¥
Scarlet Robin Petrolca muiticolor "
Rose Rabin Pefrolcarosea 1
Hocded Robin Melsnodryas cucullats *
Eastern Yellow Robin Eopsaitria australis L
Eastern Whiphird Psophodes olivaceus * ' |
Spatted Quail-thrush | Cinclosoma punctatum i
Varled Sittella Daphoenositta chrysoptera *
Crested Shrike-lit Falcunculus frontatus 17
Golden Whistler | Pachycephala pectoralis =
Rufous Whistler | Pachyeephala rufiventris : '
Grey Shrike-thrush Colluricincla_harmonica ‘
Magpie-lark. | Grailina cyanoleuca * . n
Black-faced Monarch ffonarcha melanopsis *
Leaden Flycatcher Myiagra rubecula v
Restless Flycatcher Myiagra inguista .
Rufous Fantail Rhipidura rufifrons "
Grey Fantail Rhipidura fuliginosa S
Willie Wagtail Rhipidura leucophrys - * |n
Spangled Drongo Dicrurus bractealus i
Black-faced Cuckoo-shrike | Coracing novaeholiandiae * 1 n
White-bellied Cuckoo-shrike | Coracina papuensis -
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White-winged Triller Lalage sueurdi = *
Qlive-backed Oricle Origlus sagiftatus v - *
White-breasted Woodswallow | Arfamus leucorhynichus * - n
Dusky Woodswallow Artamus cyanoplerus * * = n
Grey Butcherbird Cracticus forquatils * * * lm
Pied Butcherbird Cracficus nigrogiiaris r N : n
Australian Magpie Gymnorhina fibican . * * r
| Pled Currawong Strepera graculina B S R A1
| Australian Raven Convus coronoldas * o n
White-winged Chough Corcorax melanorhamphos i
Regent Bowerbird Sericulus chrysocephalus *
Satin Bowerbird Ftifoncorhiynchus violaceus * *
Richard's Pipit . _| Anthus novaeseelandiae * W n
House Sparrow++ _Passer domesticus * * *
Zebra Finch Taeniopygia guttata -
Doubla-barred Finch Taeniopygia bichenowvii *
Red-browed Finch Neochmia temporalis - * *- n
Chestnut-breasted Mannikin Lonchura castaneathorax * * '
Eurcpean Goldfineh++ Cardualis cardusails *
Mistletoebird Dicasum hirundinacewm * .
White-backed Swallow Cheramoeca leucosternum * _
Welcome Swallow Hirundo necxena * R I
Trae Martin Hirunda nigricans - * -
‘Fairy Marfin Hirundo arial * * *
Red-whiskered Bulbul++ Pynonotus jocosus o s
Clamorous Reed-Warbler | Acrocephalus stenloreus * = |* |n]
Tawny Grasshbird Megalurus timoriensls T
Little Grassbird Megalurus gramineus * |* [n|
Golden-headed Cisticola | Cisticola exilis * * * n
Brown Songlark Cincloramphus cruralis * -
Rufous Songlark | Cincloramphus mathewsi *
Silvereye - Zosterops lateralis * I
Common Blackbird++ o Turdus merufa ¥
Cormmon Starling++ Sturnus vulgans - * = r
Common Myna++ Acridotheres tristis ' = 17 In

20
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Kev to symbolz/abbreviations

M = Dy Sclerophy il Forest Plod

P2 = Freshwater Welland Plot

Tl = Fresbwwater Welland Sm Transect

"3 = Swamp Sclerophyll Paperbark Swamp Mot 1

L P T N
+ Inchicates presenoe i Emnsec ey

P4 = Swramp Sclerophyll Paperbark Swamp Plot 2

Cover abundance (TA)

1= <5% cover, rw individuals or sparse oooumence
2= <3% cover, many ndividuak

I=35- 5% v

4=15 - <5% cover

5= 5. 7K frawr

=73 = 1% comvey

2008/2009 ANNUAL ENVIRONMENTAL
MANAGEMENT REPORT

o Chedamifs sichen

Alismatacess Absmi pan po-ngiation

Apiaraas *Frensnulum mulgen:

Apiaceas “Hydroaryle bonamicnsis

£ TaCsas “Armwjia sericfoa Nloth Vine

ApOCTaceas "Gomphoarons fruticesus Wild Cotton

AR yaiacede Pursoross strarnimi Dlumikesy Fupe

Asparagacess *Profasperapts actuomicns Fem Asparasus

Asteraceas “Agerating adenophon Crofton Weed

Asteraceas “Ambrpsa tenifolia Lacy Ragneed

Asteraceas “Aster subulabus Wild Aster

Asteraceas *Badens pilosa Cobblers pep

Asteraceas “Cirsiem Tuigare Black Thistle

Asteraceas *Corty=s canadosis nar. aptadonss Canzdian Fleabane

Asteraceas *Comyza sumairensis Tall Fleabars

Asteraceas *Crassocqgfsilm oroprdioiies Thickhead

Asteraceas “Enchton sp Codwesd

Asteraceas *himn-dazeric radirass Catcear

Asteraceas *Senecip madeonscariensis Firewesd

Asterareas *Somduss dleracous NIk Thisfle

Asteraceas *Tipekes minkis Stinking FRogex

Asteracens Broufrguvms rulfifale war dalutub Cul-lal haiay

Asteraceas Cotila coronapifiic Water Buttons

Asteraceas Enydra fuctians 2
Asteraceas Euchiton eioolucratus Star Cudwesd

Asteracess Ozothamemus diommiplins White dogwood

Asteraceas Semecio prorophorus

Asteraceas Vernomnia Gneres TRr GRcre

Azollaceas Azolla fliculoides Facific Azaolla 5
Bignoniaceas Fartdores pandorena ssp pendorana Wimga Wonga Vine

Campanulaceas Withioaherpia graciles Mative Bashell

Caryophyllaceas *Steilaria mdta Chicloweed.

Casnmarmansas Crsartna plaucn Snvamp Oal: 3
Celastraceas Maytenis slvestris Orange bark

Ceratophyilaceas Ceratopinyllum demersum Hormwort 2

Ref: T01-40G

20i8,/09 Pambalong Nahure Ressrve Monitoring Phan
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Chenopodiaceas Einadis Rz r 1 2
Connmelinaceas *Triadescansia albifiors Wandsning Jaw

Comnmelinaceae Commding cyanca Sourvy Weed

Corvolvulaceas “Ipomiocs purpired Common Moming Glory

Cormolvulaceas Dichondrs remems Eldney wesd 2

Cyperacess "Cypemias difformis

Cyperaceas Cypenis odoratus

Cyperacess Baolhosdhoerus caldsnalln 4 3
Cyporaccas

Cyperaceas Tall Spike-rush

Cyperacess 2
Cyvperaceas Tall Spike-rush 4 2
Lyperaceas Lommon Frnge-sedes

Cyperaceas 2
Cyperaceas

Euphoriiaceze Castor Oil Flant

Fabaceae - Faboudsas White Clover

Fabacsas

[Caesalpmocideas) Cassia

Fabaceae (Faboideas) Yellow Suddng Clover

Fabacsae (Faboideas) Stranwvberry Clover

Fabaceas (Faboideas) Copmen: Velch

Fabaceae (Faboideae) Common Veich

Faharsas (Fahoideas) Cinrea Ritter Paa 3

Fabaceae (Faboideas) Slender Tick-refodl 1

Fabaceae (Faboideae) Glyans clandestng Twining Glycine

Fahaceas (Faboideas) Giyorne sobacing 1

Fabaceas (Faboldeas) Hirdenboreta piolaces Fuiple Twining Fea 1

Fahaceas (Faboideas) Eennodis rubictinds Fed Kermedy Pea 2

Fabaceae (Faboideas) Fad Fermsdy Pea

Fabacsas (VEmoscideas) Sickle Watkle

Fabacsae (VEmosoideas)

Fabaceas MEmesoideas) Hickoay

Fabaceae (MEmosoideas} | Acacas irrorsta subsp orrovahs

Fabaceas MvEmeoscideast | Asacis madeni Mlzidens Watfle 2

Gentanaceas “Centaurnem eryfiass Common Centaury

Goodeniacsas Gondenia heterapinyila 1

Juncaceas JUTicHE ConHANiS

Juncacess Jrersores sanials Comrmon fumcus 1
Juncagnacess Trigiodain procera 2 3
Juncaginaceas Trigiodiin seriat Steaked Amowprass a2
Lamiaceas Flectandhns parmiflons Cockspur Flower 2

Lenmaceas Spirodela puncinta Cnick: Weed 2
Lobaliaceas Pratia purpurascens Whife root 2

Lomandraceas Lomamdrs rmultifions Irom Crass 2

Reaf; 101-405

2008/00 Pambalong Nafure Resenva Monitoring Plan
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=

[

-—‘.L '!ﬁ i EEE!-E a E" .' .- 'he S
Luzurizgaceas oo S CYmeslnT Scranibling Lily 2
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Appendix 8: Contributions and
qualifications of EcoBiological

staff
Faisty Deters T Paalduzt Lcologist Diird surveys. repart writing,
{Camithologdst) Amnabat analysis,
HAeldwork
Dlan Pedsarsen B Sc. Ecologist (Botanist) Flora survesy and T
T ¥
Fyan Parscns B Env 5. Ecologist (Botanist) Flora survey and ID
[ Adam Bhmdell B Eov 5. (Homs) Sendor Ervicammental | Fanma hair idenfificalion,
nochumal fieldwork, report
TEVIEW
Simnon Chalow B.5%c./B. Teach Ecologist Amphibian survey
(Hapatclogist
CHanna B App S 5 Manager Freparation of map layouts
Eretischmeider for repozt
Ref: 107495 74

2008/00 Pambalong Mature Resarve Moniforing Plan
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Appendix 9: Licensing matiers
relating to the survey

EcoBinlogical employees involved in the current study are licensed or
approves] wader Qe MNativnad Purks gl Wikdlife Act 1974 (Livense Wunber.
512398, Expiry: 30 November 2009) and the Animal Research Act 1955 to
harm/ trap/release protected native fauna and to pick for identification
purposss native flora and to undertake faumna survevs.

Ref: 101-405 75
2008/09 Pambalong Noture Reserve Maonitoring Plan



