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Monitoring Plan
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Executive Summary

Denaldson Coal Ply Lid commenced operations at Abel Underground
Coaloune at Bereshield m the lower Hunter Valley, New South Wales,
during 2008. Ta camply with part of the canditions of consent a Flara and

Fauna Managament Plan was PI‘HPH’I"F(‘I in lata 2007 'h}r FmEialnglral_

This ptau identifiad the nead to astablish a Sub- trn]'yi:'.&l Raintarest
Monitoring Plan (SRMP) for the sub-tropical rainforest areas of Long Gully
Creck. While there are several areas of rainforest in the surface vegetation,
the most extensive and best developed lies in the Lomg Gully Creek system
and this is the area that the rainforest monitoring was conducted in during
November and December 2008, This area also lies where subsidence could
have the largest impact. Monitoring of the sub-tropical raintorest is
directed al assessing the stabality ol Uwe ram forest o doy lorest mberface as

well as fonstic and faunal d.nrerml:y m the ramnforest proper.

Thiz report provides a baseline assessment of the ccomarence of Hora, fauna
and threatened species agamst whach any chn.uges over hime can be
measured and evaluated. Tt has been eshimated that it will take
npprnximnh-l}' 10 years before any impact an the qtih—tr\npicni rainforest is
likely to oceur lrom subsidence, whach will allow encugh e to gather
switable information on the presence and status of threatened species
present in this area. This informahon will then be available to inform best
practice measures to be incorporated into the Subsidence Management Plan
(SMP).

The Surface Ecological Monitoring Flan (SEMP). of which this plan forms a
part of, will continue until one year atter mining has passed the Long Gully

and Blue Guin Creek catclunents.,

Ref. 101-495 I
Abel Underground Coal Mine - 2008 Sub-tropleal Rainloresi
Moniforing Plan
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1. Introduction

Denaldsen Caal Py Lid (Denaldson) commenced mining during 2008 at a
new underground mine (known as Abel Underground Coal Mine), located
approximately 23 kilometres north-west of Newcastle, The mine will
extract up to 4.2 nullion tosmes per year over 21 years wsang lugh
pruduchtﬂl'_l.’ contmuous puner based bord and pI.HlL(' systems, and pj].la.r
extraction techniques. The seams to be mined are located under the Elack
Hill rural residential and adjoining forested arcas, Mine access and
associaled swlace mirasbucture is located within the existing Donaldson
Coal nune open cut voud at Beresfield, with transfer of coal to the existing
Blaemhield Caal Handling and T“rpparﬂhnu Flant (CHPP) immediately ta
the north for coal washing and rail transport to the Port of Newcastle.

Underground coal mining 15 often assaciated with adverse environmental
impacts because of subsidence (Bell ee al. 2000, Sidle ct al. 2000). Subsidence
can cause loss of productive land. damage to underground pipelines and
above-ground structhures, decreased stability of slopes and escarpuments,
contammation of gr-:‘runrhrntﬁr BT acid drmnngﬂ and daw.ﬂmng af streams
and groundwater supplies (Sidle et al. 2000). Of these, one of the major
environmental concems arising from the Abel mine is the ettect of
subsidence on local and regional hydrelogy. Surface and sub-surfase
cracking associated with mining subsidence can alter and create
preferential flow paths, thus causing dewatening and reroubting of surface
water and groundiwater (Sidle ot al. 2000). Alterations in channe! and
drainage morphology may also attect channel erosion, sediment delivery,
and routing in streams and riparian habitat.

Associated with development approval tor the Abel coal mine were a
mumber of conditions of consent. These conditions included a reqguizemnent
for the preparation of a Flora and Fauna Management Plan (F é: FMT)
which was pﬂ-pari-ﬂ by EcoBiological in 2007, The F & FMP, which forms
part of a comprehensive Environmental Management System for the Abel
mineg, sets out a strategy to monitor the ettectivencess of the conservation
measwres proposed in the Enviromanental Assessawent (EA) Stateanent of
Comnutments for the overall operation of the mune. Part of thus strategy
was ta establish a Surface Ecalagical Manttoring Flan (SEMP) ta montar
the effectiveness of the conservation measures proposed in the EA to
mitigate against subsidence impacts on three distinet habitat areas: farm
dams that form a belt across the nune site; subtropecal ramnforest areas of
Lang Gully Creek: and Pambalong Nahare Reserve.

Raf: 101-495 1
Abel Underground Coal Mine - 2008 Sub-tropical Rainforast
Monltorig Plan
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Tha SEMP sastlines a monitaring lﬂnﬂ far sach of these araas 11}- which
baseline and subsequent monitoring data are to be gathered to inform
future management. This report torms the baseline report for the Sub-
tropical Raintorest Monitoring and Management Plan (SEMFP) which tormis
part of the overall SEMP,

Ref; 1071-4%5 2
Abal Underground Coal Mine - 2008 Sub-iropleal Ronfomest
Manitarng Plan



DONALDSON COAL PTY LTD A5-10 2008/2009 ANNUAL ENVIRONMENTAL
Abel Underground Coal Mine MANAGEMENT REPORT
Report No. 737/04

2. Location

The Abel L'lult.-rg:'muul Mine iz located within Newcastle, Cessnock ancd
Mailland local governunent azcas (LGAs), The majority of the underground

mine and surtace infrastruchare area is within the Cessnock LGA,

The location of the underground mine area and surkace facilities is shown
in Figure 1. The underground mine area is bounded on the eastern side by
the F3 Freeway; the western and southem sides by a tract of tarest that
extands sauth to the Central Coast and bavend ta Hornshy, and the
northern side by existing open cut coal muung activities withan the

Denaldson and Bloombield mune leases.

The Abel underground nune area 15 approsamately 2750 ha and consists of
low undulating forested lulls with patches of cleared land for 110
rural/residential properties. Large arcas of land are owned by Donaldson,
Coal and Allied and the Cathalic Diacese of Maitland and Neweastle. Black
Hill School, varous local roads and other infrastructure are located i the

areda.,

A ridgeline associated with Black Hill runs east-west through the proposed
underground nune area. Tributaries of Buttar Creek, Viney
Creek/Weakley's Flal Creek ancd Four Mile Creek drvam nortlhovards lrom
this ridgeline, A wide catclunent contaming Long Gully and Elue Gum
Creek drains from the ridgeline providing water to the wet swamp at
Pambalong Nature Reserve. Some cliff-lines and steeper gullies are located
along sections of the Black Il nidge.

Rat: 101-495 3
Ak Underground Coal Mine = 2008 Sub-trroplcal Ralnfonas?
Monlioring Plon
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Figure 1; The location of the Abel Underground mine area and surface facilities,
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3. Methods

3.1. Floral Diversity

Monitoring of rainforest vegetation across the rainforest gully was
undertaken to indicate whather the rainfarest community is stabla,
expanding or contracting. This was achieved using bwo transects extending
across the width of the rainforest, starting and ending in the adjoining dry
forest (Figure 7). The transect length across the rainforest gully for Transect
1 was 70m and 50m for Transect 2. Transects were divided into quadrats
5m Inng by 1m wide, end-to-end. The fnllni\'ing was recorded for each

queu:'l.rnl::

¥ Total Horistic content with the species being classitied as a dry or
maoist farest species as well as whether the species belonged to the
gf-:mnr{, shrub, mn‘lﬁtmy or nvﬂﬁtnrrfy,f' Emergent structural lavers:

and,

E An estunate of Uwe density of vegelation in the ground, slaub,
midstorey and overstorey /emergent and viney structural layers,
The estimated density was taken for each 5m quadrat. Density
estimates were taken in 10% increments for the ground. shrub and
vine stratums. Density estimation for the mid and overstorey
stratum is based on the percentage faliage cover (Walker and
Hopkins 1988), where sach species was determinad and the tatal
averaged.

A sample was taken from any plants unable to be identitied at the subject
sibe for later idembification. Floniste identification and nomenclature was

based on Harden (1992, 1993, 2000, 2002) with subsegquent revisions as

published on PlantNet (http:/ / plantnet.rbgsyd.nsw.gov.au). Plants listed
under the ROTAP scheme (Briggs and Leigh 199%) were also considered in

this assessment along with species and vegetation deemed to be of local

consarvation 5ip;ﬂifiﬁmn=.

Flora surveys were conducted between the 27 October and the 234 of
January 2009.

Rel: 101-495 5
Abal Underground Coal Mine - 2008 Sub-rapical Raoinfonest
Manitaring Plan
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3.2. Faunal Diversity

In order to determine the rainforest-dependent species, faunal diversity
monitoring was centred on two transects approximately 200m long, one
situated m the rainforest and the second located in the swrrounding dry

forest. Fanma surveys were conducted between the 27 October and the 204
of December AU0E.

Both trapping transects consisted of an equal number of Elliott A traps,
Fllintt B trap= em the groamid, hair fubes and harp traps Seven Fllintt B tree
traps were placed in the dry forest wansect, as compared with three along
the rainforest transect. The reduced mumber of tree traps along the
ramforest transect was due to an mability to erect fraps in some otherwise
suitable trees due to hardness of tree trunks and presence of poiscnous
plant species surrounding these trees. The location of fauna survey
activities is shown in Figure 2. Table 1 depicts the total trap night count.

Ref: 101-495 &
Abel Underground Coaol Mine - 2008 Sub-ropical Rainfores!
Manitoring Flan
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Tabla 1: Tﬁini shafisfics for the sui’ad s,

Elliott A 40 4 160
Elliatt B Trea 1 4 40
Elligtt B Ground 10 4 40
Harp Trap 2 4 5

Hair tubes 16 4 ]

3.2.1. Arboreal Mammals

Fur arlorcal menunals, 10 Ellioll B lages suud 16 haie lubes were placed i
trees at heights of 3m or above, along 2 ransects and baited with a mixture
of rolled cats, honey, peanut butter and treacle. The trunks of trees
containmg the traps were sprayed with a mixture of honey amd water.
These traps were check 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 identificatiom methnds follomwed those of Brommer of af
(2002). If any hair sample was from a vulnerable or endangered species,
the sample was sent to Barbara Triggs, an expert in the field of hair
identification for a second opinion.

Spotlighting was umdertaken along each transect from dusk for a total of 4
person hours over 2 mights to identify the presence of any arboreal
mammals. Trees were mspected during daylight hours tor the presence of
habitat hollows and if present these were watched at dusk to see if any
noecturnal birds or mammals emerged.

3.2.2.  Terrestrial Mammals

Forty Elliott A and 10 Elliott B traps were placed along 2 transects at
regular intervals to target terrestrial mammial spedies. The traps were
baited with a mix of rolled oats, honey, peanut butter and treacle and setin
position for 4 consecutive nights and checked each moming,.

Spoilighting was umdertaken along each transect from dusk for a total of 4
person hours over 2 nights to identify the presence of any terrestrial
mammals. Careful daytime searches were conducted to detect the presence
of fauna activity such as diggings, droppings or scratch marks.

el 101495 -}
Abel Underground Coal Mine - 2008 Sub-fropical Roinforast
Monitaring Flan
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3.23. Bats

A harp trap was erected along each fransect in bat “flyways’ such as across
tracks, trails, creeks or natural forest openings to maximise the likelihood
of caphures. The harp braps were set in position for 4 consecubive ndghts
and checked each moming. Bats captured were identified in the field and
placed in specially designed “soft release’ boxes tethered to nearby trees
whitch enabie the bats to shelter during the day and exit the boxes on
nightfall from narrow openings at the base of the box.

Anahat T hat-call recorders (Titley Flectronics, Rallina) were nzad to record
the calls of any Microchiropteran bats feeding in the area. The units were
set up at dusk and recording ocourred for a total of 4.3 hours at 4 locations
over 2 nights. Spotlighting searches of blossoming trees were al=o
undertaken to identify any Megachiropteran bat species.

3.2.4. Birds

A 20 minute bird survey of both the ramforest and dry forest transect was
undertaken by walking the length of each transect on 25 October 2005 and
again on 4 November 2008. Birds were identified either visually, with the
aid of binoculars, or by call interpretation. Surveys were conducted in the
momming when bird activity is maximised (Bibby ¢f al. 2000). Opportunistic
sightimgs were also recorded and listed separately to actual survey results.

After dark calls of threatened owl species (Powerful Cnwl, Masked Onvd,
Sooty Owl and Barking Owl) were broadcast over a megaphone in an
attempt to encourage a call back response. The subject site was aleo
searched to locate any regurgitated owl pellets. The size, shape and
content of any pellets found were analysed to determine the species of owl
from which the pellet originated as well as the prey species the owl had
been feeding cn. Analysis methods followed those of Brunmer ef al. (2002)
and Triggs (1996}

3.25. Amphiblans

A survey for amphibians was conducted along a portion of the length of
the Long Gully rainforest. This involved standardised survey techmigues
for amphibian species ncluding divrmal habitat searches, nochamal
spotlight surveys and dip netting for tadpoles. Call playback was also
conducted for two species of threatened Barred River Frogs (Mixophyes
balbris and M. iferatus) due to habitat being present that could form
potential habitat for these spedes.

Ref: 1071495 Q
Abel Undesgmound Coal Mine - 2008 Sub-fropical Rainforest
IMonitoring Flan
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During diumal surveys, dip neting and visual searches were carmied out to
locate any tadpeles present in any water bodies. During nocturnal surveys,
spotlight searches were carried out by walking lengths of suitable habitat
and using, head torches bo search for frogs by eve shine or by physical
sightings.

Adult froes encountered were identified by visual confirmation or by their
distinct advertisement calls. Tadpoles were keyed cut using diagnostic
features inchuding mouthparts (tooth rows, jaw sheaths and papillae),
pigmentation, body size, tail structure (nusculature, fin depth, fin shape,
tip shape), eve direction and spacing, pupil pigmentation, nare shape and
spacing, spiracle height and direction, vent length and direction, and
tadpole behaviour according to Anstis (2002).

Raf: 101495 ili]
Abel Underground Cool Mine - 2008 Sub-ropical Rainforest
Monitoring Flan



DONALDSON COAL PTY LTD A5-18 2008/2009 ANNUAL ENVIRONMENTAL
Abel Underground Coal Mine MANAGEMENT REPORT
Report No. 737/04

4. Resulis

4.1. Weather Conditions and Survey
Activities

The prevailing weather conditions throughout the trapping survey period
at the subject site were warm to hot, humid days, with light doud cover to
overcast conditions, cccasiomal light showers and light to moderate winds.
The mean minimnum temperature was 15 ° C, and the mean masdomm
temiperature was 22° C. A full list of survey activities and weather
conditions during the survey period are provided i Table 2

Tablks 2: Scheduls of octivities and weather conditions d.llii the ﬁ ﬁ 4

Flora

Tramsect 1 Thorsday | 30/10/08 ‘Warm, homid day, overcast
with maderate winds

Transect 2 Monday 15/12/08 Warm, homid, clear. no wind

Fauna

Trappmg Monday to | 27 - 31710708 | Warm to hof days and mild

Friday nights, clear to overcast skies,

Light to moderate winds with
the occasional light shower

Niochurnal field work Thersday | 13/11/08 Warm, clear night shght

{‘Eipoﬂ:lahh.na. owl call pl.l.]'i:l.ur_'k. bresze

Anabat recording) Tuesday 2i12/08 Warm, humid reght no clond,
rain or wind

Bird survey Tuzsday 25710/ Mild, bumid mormme. ne rain
or clond. izht tomoderate
Winds

Tuesday 4/11/08 Mild, clear mormmg, na ram

and hehk breeze

Amphibian survey Tuzsday I5/10/08 Mild . clear evening with no
1ain and sHight breeze

Ref- 101495 n

Abel Underground Coal Mine - 2008 Sub-tropical Rainforest
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4.2. Foral diversilty

A total of 54 flora species were identified on Transect 1 and 51 flora species
were identified on Transect 2 (Appendix 1). Transect 1 commenced at a
Lantana dominated clearing at the western side of the moist gully. This
vegetation was determined as dry forest commumity.

Mo threatened flora species were recorded during surveys. Cne plant
species Encalyptns fergusonii subsp. fereusonii listed under ROTAP (Rare or
Threatened Australian Flants) was recorded on Transect 2.

Flora species were assigned a preferred forest type or habitat, being either a
dry forest or moist forest species (see Appendix 1). Figures 3 and 4 show
the relationship between dry forest species and moist forest species over
the length of each transect. A pelymomial trend line has been applied to
show the average curves for dry and moist forest species per Sm quadrat.

The trend lines show that the transition from dry forest to moist forest
commmences at Sm and from moist forest to dry forest at 50-53m for transect
1. For fransect 2, the transition from dry forest to meist forest conunences at
5-10m and from moist forest to dry forest at 40-45m. These transition
boundaries will be used over time to determine the status of the rainforest,
and in particular to note whether the moist forest commumity is
contracting,.

Ref: 1071-495 12
Abel Underground Coal Mine - 2008 Sub-fropical Rainforest
Monitoring Plan



DONALDSON COAL PTY LTD A5-20 2008/2009 ANNUAL ENVIRONMENTAL
Abel Underground Coal Mine MANAGEMENT REPORT

Report No. 737/04

Transect 1 Forest Type Species
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Figure 3. Transect 1 forest species curves, showing the relationship batwean dry
and moist forest species across fhe length of the transect.
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Figure 4. Transect 2 forest species curves, showing the relationship batwean dry
and moist forest species across fhe length of the fransect.
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The estimated density for each species within all structural layers at each

5m quadrat has been averaged (Figures 5 and 6). Estimated foliage
densities for each spedies are provided in Appendix 1.

In future years, to enable direct comparizon of trends these figures will be
separated into mdividual stranmm for each ransect and compared bemween

years,
Estimated Stratum Densities Iransect 1 TR
—u— Shnb
£0% - A Mig
Cremsboney
7% 4 — s Vmes
£3% 4
o -
g 0% 4
&
a7% |
H
& 3
=
%
0% 4
o% ;
75 3 35 40 &5 - S5 Bl-  BE
i 35m 40m  £5m Som SSmo G0m  ESm 7D
Quadrat
Figure 5. Estimated shiatum densities for Transect 1.
Ref: 1071495 14
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Figure &, Estimated stratum densities for Transect 2.

4.3. Faunal diversity

A total of 33 fauna species were recorded on the subject site (Appendix 2).
These comprised 2 frogs, 1 reptile, 3 arboreal mammals, 4 terrestrial
wpannnals, 6 baats aund 39 binds, Of these, Guwee species ane lisled as
significant (Vulnerable) under the NSW TSC Act (Table 3).

Table 3 Threatenad founa species recorded on fhe subject site.

Mimiopierus austaailis | & Lithe Zentwing-bat Anabat recording
Paernpus palincaphalus | Cray-headed Flring-fox Spotlizhong
Ninox strenua | Powerful Owl Opportunisiic

Red: 107495
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5. Conclusion

Monitoring of the Sub-tropical Rainforest area within the Long Gully Creek
system has been undertaken in 2008 in accordance with the Flora and
Fauna Management Pian for Abel Underground Coalmine (EcoBiological
2007). This first annual monitoring report provides baseline ecological data
collected prior to mming activities ccowming under the Long Gully. Anmual
surveys will provide ongomg data, winch wall be evaluated and amy
significant changes can be identified.

The results of this basehne mvectigation show the extent of the Sub-tropical
Rainforest area within Long Gully Creek with the following threatened
species confirmed as present:

@ Powerful Crwl;
&  Little Bentwing-bat, and
@ Grey-headed Flying-fox.

In all there were 73 spedes of plant, 2 frogs, 1 reptile, 3 arboreal mammals,
4 terrestrial mammals, & bats and 39 birds recorded along and within the
vicmity of the two monitoring transects.

Anmual monitoring prior o nining passing under the rainforest will enable
determination of natural variation in species diversity and assemblages.
Statistical analysis of this pre-mining data will be undertaken at an
appropriale W (e 12 oot prior o g peassiog weder Qe
ramforest gully) and for subsequent years post-mining to determine
whether any trends are apparent in the data. The future implications of any
evident trends should be used to imform best practice measures to be
incorporated into the Subsidence Management Plan (SMF).

Reel: 1071295 16
Abel Underground Coal Mine - 2008 Sub-ropical Rainforest
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Appendix 2: Fauna species recorded on the subject site
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Appendix 3: Contributions and
qualifications of EcoBiological

staif

Kristy Peters B. ParkMpt Ecologist Bird surveys. report writing,
(Omnithologist) Anabat analysis
Dan Pedersen B. 5. Ecologist {Botanist) Flora survey and IDY
Kyan Farsons B.EnvSc Ecologist (Botamst) Flora survey and 17
Adam Biundell B. Enw 5c. (Hons) senior Envnonmental | Fauma hamr identhcaton,
Srientist trap layout and checlks,
noctumal flsldwork, repaort
Teview
Simon Clulow B 5c./B.Teach Ecologist Armphibian survey
{Herpclologich)
Crianma B. App Sc. OIS Manager FPreparation of map layouts
Erettschmaider for report
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