Appendix 1 Core storage and representivity of the new RQD measurements
A photographic comparison of core before and after storage.

The core has been stored since 2006 (MVDDH®6) and 2008 (Curlewin Basalt Core 2)
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Figure 5 Comparison of core from MVDDH6 2006 and 2015 showing little change. Coloured lines link the
identical pieces of core indicates new breaks in core since 2006
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Labelling was still clear. Separate pieces readily identifiable, as marked above in Figure 5. A small
number of new breaks were noted, but this had no effect on the final RQD determination as all newly
broken pieces were originally <10cm in length.

The two figures below show more of the core.
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Figure 6 over view of part of MVDDH6 photographed 80ct 2015
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Figure 7 overview of part of MVDDHG6 photographed 2006 in the field.

Appendix 2 Notes on the basalt from earlier reports, referring to MVDDH6

Extract from Marian Vale Cored Drilling Assessment Report, Geos Mining, Jan 2007

Page 6:
‘The occurrence of strongly developed fracturing/jointing in all drillholes needs to be noted as
the fracturing/jointing may present difficulties if blasting is used as part of quarrying’ (p.6)

Page 8

‘Drillhole MVDDH6

This drillhole was drilled on a basalt hill known as Curlewin. The sequence intersected
consisted of 19.55m of basalt and is underlain by 6.95m of clay. The basalt exhibits a well
developed horizontal joints as well as less common vertical to subvertical joints. The basalt
appears to be uniform in lithology throughout the drillhole. Below the basalt laminated
carbonaceous clay (4m) is underlain by pale to mid grey massive clay (3m).’
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GEOS MINING DIAMOND DRILLING LOG SHEET

Project: | Marian Vale Driller: | Macquarie Drilling Date: | 19/12/2006
Start
Location: | Mt Curlewin Rig: | Diamond Time:
Drill Finish
Drillhole: | MVDDH6 Orientation: | vertical Time:
Datum: AGD66 Zone: 55 amgE: 760963 amgN: 6150279
Coords: | (by GPS) Logged: Greg MacRae (Geos Mining) EOH: | 26.5m
Height: | 737m (by GPS)
Metrage Drilled
D ipti in Si I RQD Angl |
From To Inter escription Grain Size Colour Q Structure ngle Sample
val
Augered; no core; basalt soil and deeply weathered basalt
0.00 2.00 2.00
Basalt, crystalline, grain size averages about 1mm; well
developed horizontal fracturing ranging from 1 to 5cm thick.
Less commonly vertical to sub-vertical fractures about 40cm
long. Weathering strongly developed along vertical fractures
from 6.5 to 6.8m depth and from 7.6 to 8.0 cm depth. Iron
staining common on both horizontal and vertical fractures. very
Basal 30cm of unit (above underlying clay) strongly low: 0. 50° 80°
2.00 | 19.55 17.55 weathered. ~1mm average Dark grey ~0.02 fractures 90°
Black laminated clay; carbonaceous with grey to pale grey
19.55 | 23.51 4.04 | interbeds ranging from 1-2cm up to 14cm thick. Black to grey
23.51 | 23.55 0.04 | Clayey yellow sand Fine-medium Yellow
Pale to mid grey and buff featureless clay (includes 80cm
23.55 | 26.50 2.95 | core loss from 24.05-24.85m depth) Grey to buff

EOH 26.50

Table 4 lithology log MVDDH6, 2006
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Page 2 0f16

2 OBJECTIVES AND SCOPE OF STUDY

The main objective of this research project was to develop a method of predicting the productivity
of bulldozers ripping in different rock types. The research comprised collection of detailed ripping
data in various rock types, examination of the fundamental mechanisms involved in the ripping
process and attempts to numerically model these mechanisms.

Initially a review was undertaken of the existing literature on ripping techniques, prediction
methods and any rock cutting or penetration theories which might be applicable to the research.

Collection of detailed ripping data was carried out on various sites in New South Wales
(Australia). Geological factors were observed, as well as bulldozer variables, and block samples
were taken for laboratory testing. Detailed seismic refraction surveys were undertaken on some
sites with the aim of improving existing seismic investigation techniques.

During the collection of field data the manner in which the ripper tynes loosened the ground was
observed closely to determine the breaking mechanisms involved in the ripping process. Several
numerical techniques were used to attempt to model these mechanisms and to examine the ripping
process in a fundamental manner.

Laboratory scale modelling of ripping, particularly the penetration process, was performed to test
the influence of various factors and to provide a means of verifying the numerical models. A full-
scale bulldozer was then instrumented to measure the forces in its tyne during ripping. This trial
was used to check the results of the laboratory modelling and to provide a link with the detailed
geological and ripping data collected in the field.

The results of the research were then analysed and compared with existing methods of predicting
rippability. A new method of predicting the productivity of ripping was proposed and compared
with existing methods.

3 LITERATURE REVIEW

Available literature on ripping and related topics was reviewed as part of the research project.
The literature which was reviewed included details of bulldozer characteristics and techniques
recommended for use by operators; assessments of geotechnical factors which most affect the
ripping process and systems proposed for the prediction of rippability; and theoretical and
experimental work on cutting and penetration mechanisms in rock, particularly for drag picks on
underground mining machines.

Thesis Summary - "The Rippability ofRock" Fiona MacGregor, PhD
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4 FIELD DATA COLLECTION AND LABORATORY TESTING

A major objective of the research project was to build up a database of detailed ripping,
geological and laboratory test data from different rock types. This database could then be used to
develop predictions of bulldozer productivity and to assess methods of predicting rippability as
well as testing numerical and laboratory models of ripping.

The method of data collection was designed to obtain detailed geological data and laboratory
samples from the same areas of construction sites in which ripping had been observed. Typically a
bulldozer ripping a particular area would be observed and its operations recorded, then during a
break in operations a representative sample of the ripped material would be taken for laboratory
testing and any exposed surfaces geologically mapped.

An aim of the project was to obtain from ripping in as many different rock types as possible and
from observing a range of bulldozer sizes. Unfortunately most of the construction in NSW during
the study was within 200 km of Sydney where there is a preponderance of sandstones and most
excavation companies use the larger size bulldozers. This dominance is reflected in the data
collected although information was obtained from ripping in a range of rock types. Most of the
sites were road or highway construction sites although some data was also collected from Sydney
city building sites, open-cut coal mines in the Hunter Valley and waste disposal sites. There were
some differences between the operations on the different types of sites, however it was considered
that generally the ripping techniques and factors affecting rippability were independent of the type
of site.

The field data was collected from excavation of a total of 19 rock types on 15 sites in New South
Wales. Ripping was observed in a total of 242 distinct areas, and after the data had been divided
into different orientations, operators, bulldozers and initial or cross ripping, there were 527 sets of
ripping data for analysis. The data also included some areas where the contractor had assessed
that either the physical or economic limit of rippability had been reached and had opted for drilling
and blasting of the rock.

In order to quantify the rippability for each area a form of productivity was calculated from field
observations which allowed comparison between areas where different types of earthmoving
operations occurred. Analysis of operations found that, even when a bulldozer was dedicated
only to ripping, the percentage of time the tyne was in the ground ranged from 30% to 93%. This
was largely due to time spent reversing or turning the bulldozer between ripping runs. When the
bulldozer was also involved in other operations, such as pushing scrapers, the percentage of time
the tyne was in the ground ranged from 3% to 58%.

The calculated productivity is a measure of the volume of material loosened in each hour of
ripping, assuming that the ripper tyne is continuously in the ground ripping. To obtain more
conventional measures of productivity the time the bulldozer spends reversing or turning between
runs, the time spent dozing or pushing scrapers, and the time spent on maintenance or meal breaks
need to be estimated for each area.

Thesis Summary - "The Rippability ofRock" Fiona MacGregor, PhD
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Page 5 0f16

estimated prior to excavation are considered, reasonable estimates of productivity can be obtained
from combinations of UCS, degree of weathering, refracted seismic velocity, grainsize of the rock,
geological structure of an area, number of defect sets, roughness of the defects and the weight of
the bulldozer. An equation predicting productivity from a combination of the above factors is
given below and the correlation between the measured productivities and those estimated from the
equation are illustrated in Figure 2.

Equation 4: | roducUv,ty =0.469 - 0.00321 UCS (MPa)
VBulldozer mass (+)

+ 0.0230 weathering rating

- 0.0205 Grain size rating
—0.000111 Seismic velocity (m Is)
+ 0.0535 Roughess rating

+ 0.0524 No of defect sets
+0.0114 Structure rating

Rating systems for each of the variables are given in detail in the full thesis. The first three
variables combine to define the rock material properties such as rock type, fabric and strength.
The last three variables define the type, frequency and nature of the defects in the rock and the
seismic velocity is influenced by both the rock material and the defects.

Prediction from equation 4

Fig 2: Measured (productivity)  /bulldozer weight compared to

estimated productivityfrom regression equation.

Thesis Summary 'The Rippability ofRock” Fiona MacGregor, PhD
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5 SEISMIC REFRACTION INVESTIGATIONS

Although seismic refraction is often criticised as inaccurate it is still probably the most economical
method of scanning large sections of the subsurface during the investigation stages of a project.
As part of this project the seismic refraction techniques used currently in site investigations were
examined to see whether improvements could be made.

Both circular arrays and linear arrays with closer geophone spacing than normally used were
examined. The results of the seismic investigations suggest that circular arrays are often a useful
tool for determining anisotropy in rock, whether it be caused by the rock fabric or by defects.
Circular arrays over phyllites and metamorphosed siltstones showed markedly high velocity
directions parallel to the cleavage direction of the rock. Ifthe site investigation traverses had been
oriented parallel to the cleavage direction then the rock may have been assessed as being
unrippable, however, in practice the bulldozers readily ripped the rock in the direction of the
lowest velocity. A comparison between seismic velocity, defect orientation and ripping
productivity is shown on Figure 3.

sterscgrcpfiic
projection \

of defects . .
sei smic
veloci tv

dip 50
Spacing
03 m
dip 75"
Spacing
ripping 0-3Sm
orientation S
magnitude

dip 35"
spccing 0-55 m

Fig 3: Comparison of seismic velocity, defect orientation and ripping productivity.

In addition some circular arrays appear to have detected stress relief fracturing caused by an
adjacent vertical excavation through massive sandstone beds.

It is suggested that during site investigations, after routine traverses have been analysed, more
detailed seismic arrays, possibly including circular arrays, be performed in areas where the

rippability appears to be marginal or in areas where there are difficulties in determining a
reasonable geological model from the analysis.

Thesis Summary - "The Rippability of Rock" Fiona MacGregor, PhD

1246



6 RIPPING MECHANISMS

The ripping process is a complex combination of different mechanisms which alter depending on
the geological environment. In order to better understand and model the ripping process the
manner in which the ripper tyne broke and loosened the rock was observed and described during
the collection of data.

Most of the ripping observed in the field seemed to be a combination of two or more basic
mechanisms. Which of these basic mechanisms occurred at a site seemed to be influenced mostly
by the strength of the rock and the pattern and spacing of the defects.

The initial penetration of the tyne into the rock occurred either through the rock mass, along
defect planes or a combination of both, as illustrated in Figure 4. The primary factor influencing
which mechanism occurs is the strength of the rock mass. The difficulty of penetration is also
affected by the shape and orientation of the ripper boot and the force which can be applied to the
boot.

Thesis Summary - "The Rippability ofRock" Fiona MacGregor, PhD
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7 NUMERICAL MODELLING

Numerical modelling of some of the ripping mechanisms observed in the field was attempted.
Simple hand analyses and two-dimensional modelling were found to be inadequate to model the
three-dimensional and dynamic process of ripping. A three-dimensional distinct element program,
3DEC, written by Peter Cundall of Itasca Pty Ltd, was used to model the loosening mechanisms
in strong jointed rock. One of the models analysed is illustrated in Figure 6.

Fig 6: Three dimensional modelfor numerical analysis.

The three-dimensional modelling found that different dips and orientations of defects had varying
resistances to penetration of the ripper boot into the rock. Decreasing the boot angle and
increasing the angle between the underside of the boot and the horizontal improved the boot's
penetration into rock. The applied loads required to move the model tyne were found to be much
greater than could be expected in the field and increasing the initial depth of penetration did not
influence the difficulty of penetration.

Considerable limitations were found in using numerical methods to model the ripping process. In
particular the distinct method only modelled either rigid blocks or fully deformable blocks and
could not model the combination of crushing or shearing of blocks which occur in most types of
ripping. The exponential increase in time required to calculate each cycle as the tyne penetrated
the rock and more rocks were displaced meant that it was only possible to study the initial
penetration ofthe boot into rock.

Thes’s Summary - "The Rippability ofRock" Fiona MacGregor, PhD
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8 LABORATORY SIMULATION OF PENETRATION BY TYNE

Laboratory scale modelling of the penetration of the ripper boot into massive rock was
undertaken. An artificial sandstone was developed using a combination of sand and plaster, and a
scale model of a ripper tyne was constructed and instrumented with strain gauges. Following
testing the strain gauge results were analysed using a least squares analysis procedure to obtain
the vertical and horizontal forces acting on the model tyne during ripping.

Scale model tests were performed on 5 samples of artificial sandstone which had three different
unconfined compressive strengths. The forces on the tyne were monitored during vertical
displacement, horizontal displacement and a combination of both vertical and horizontal
displacement.

The scale modelling showed that the main mechanisms of failure in massive artificial sandstone are
crushing during vertical penetration and a series of chipping mechanisms as the boot is displaced
horizontally. A typical example of the horizontal forces measured during horizontal displacement
is given in Figure 7.

RE

|§o

HORIZONTAL DISPLACEMENT (mm)

Fig 7: Horizontalforces measured during laboratory scale modelling.
The scale modelling found that the forces on the ripper boot increased parabolically with
increased depth of the boot and increased unconfined compressive strength of the artificial
sandstone. There was no significant difference between the forces on the ripper boot for the

different speeds used in the tests and the different spacings between the runs also had very little
effect except when the ripping runs were spaced very close together.

Thesis Summary -The Rippability ofRock" Fiona MacGregor, PhD
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9 INSTRUMENTATION OF BULLDOZER TYNE

In order to verify the results of both the laboratory testing and the numerical modelling, a full
scale bulldozer tyne was instrumented to measure the forces acting on the tyne during normal
ripping operations. Essentially the same techniques were used to instrument and measure the
forces as for the laboratory scale modelling, that is strain gauges were attached to a full scale tyne,
together with tiltmeters to monitor the angle of the tyne. During ripping the instruments were
monitored using cables attached to strain gauge amplifiers and the data was stored on a portable
computer. The ripping trials were also videoed for later reference.

Two instrumented trials were carried out. One was located in a series of interbedded
carbonaceous siltstones and fine sandstones, thinly bedded with two orthogonal sets of near
vertical joints spaced at 500 mm to 600 mm. The other trial was in essentially massive high
strength sandstone. The aim of the trials was to measure the forces on the tyne as the bulldozer
varied the depth of the tyne, the angle of the tyne and the orientation of ripping.

The trials confirmed that the forces acting on the tyne occurred in a series of peaks similar to
those monitored in the laboratory. A sample of the horizontal forces measured during a ripping
run is shown in Figure 8. In the field the depth and angle of the tyne were difficult to control
exactly, and the variability of the rock strength and the presence of defects in the ripped area made
these peaks less regular than those in the laboratory scale modelling. The speed of the bulldozer
was much greater than that modelled in the laboratory testing and the frequency of the peaks
increased

Time (seconds)

Fig 8: Horizontalforces measured on instrumentedfull scale bulldozer.

Thesis Summary - "The Rippability ofRock" Fiona MacGregor, PhD

1251



Analysis of the results showed that the force on the tyne was proportional to the square of the
depth, that the angle of the tyne significantly affected the forces, that the first runs in any area had
significantly higher forces than the following runs, and that in closely jointed rock there was no
significant difference in force with different orientation ofthe ripping runs.

The variation of force with unconfined compressive strength was not tested but the peak forces
from ripping in massive sandstone with a UCS of 35 to 47 MPa were significantly higher than
those for ripping in closely jointed and layered siltstone with a UCS of 53 MPa. The average
forces on the tyne for ripping in both these areas were similar.

10 COMPARISON OF OTHER PREDICTION METHODS USING FIELD DATA

The field data collected during the research project was used to compare prediction methods
proposed by other authors. Most of the prediction methods predict rippability using descriptive
terms such as easy ripping or hard ripping rather than in terms of productivity. A general
relationship between the ease of ripping and productivity as measured in this research project has
been adopted as below although it should be noted that these boundaries are not clearly defined.

PRODUCTIVITY (nj-fybr) BASE OF RIPPING
0-250 Very difficult
250 - 750 Difficult
750 - 1500 Medium
1500 - 3000 Easy
3000 - 7000 Very easy

Comparisons were made with all of the well known methods for predicting rippability as well as
some of the less well known methods using the field data collected during this project. The
results show that none of the methods is significantly better than the others with very poor
correlation coefficients as listed below. In fact better correlations can be obtained by using solely
measured UCS results for each site, or the seismic velocity.

Thesis Summary - "The Rippability ofRock" Fiona MacGregor, PhD
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correiation coefficient r 2

\;: PREDICTION METHOD WITH MEASURED PRODUCTIVITY
Franklin 0.196
Weaver 0.102
Smith 1986 0.083
Smith 1987 0.150
Minty & Kearns 0.170
Kirsten 0.185
Scoble & Muftuoglu 0.234
Singh, Denby & Egretli 0.254
Hadjigeorgiou & Scoble 0.044
UCs 0.32
Seismic Velocity 0.32
Prediction equation based on statistical 058

analysis of data from this research

Comparisons of the measured productivities with predictions based on Weaver's rating system and
Kirsten's rating system are shown in Figures 9a and 9b.

All rock types & dozers

qi
E
>
50 60 70
Weaver’s ratins
a Sedimentary Metamorphic A Igneous
Figure 9a: Measured productivity compared to Weaver's rating.
Thesis Summary - "The Rippability ofRock" Fiona MacGregor, PhD
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The equations for predicting productivity are based on analysis of a large data base with over 500
sets of detailed data relating measured bulldozer productivity with the geology of the specific area
being ripped. This data base is significantly larger and more detailed than any other published
data. The estimation of productivity also gives a more objective comparison of ripping than the
existing methods of assessing rippability.
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EPBC Act Protected Matters Report http://www .environment.gov.au/cgi-bin/erin/ert/epbc/epbe_report.pl

% Australian Government
[V

- Department of the Environment, Water, Heritage and the Arts

Protected Matters Search Tool

You are here: Environment Home > EPBC Act > Search

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected. Information on the coverage of this report and
qualifications on data supporting this report are contained in the caveat at the end of the report.

15 January 2009 12:03

You may wish to print this report for reference before moving to other pages or websites.

The Australian Natural Resources Atlas at http://www.environment.gov.au/atlas may provide further
environmental information relevant to your selected area. Information about the EPBC Act including
significance guidelines, forms and application process details can be found at http://www.environment.gov.au
[epbc/assessmentsapprovals/index.html
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Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or
may relate to, the area you nominated. Further information is available in the detail part of the report, which
can be accessed by scrolling or following the links below. If you are proposing to undertake an activity that
may have a significant impact on one or more matters of national environmental significance then you
should consider the Administrative Guidelines on Significance - see http://www.environment.gov.au
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/epbc/assessmentsapprovals/quidelines/index.html.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Significance: None
(Ramsar Sites)

Commonwealth Marine Areas: None
Threatened Ecological Communities: 2
Threatened Species: 13
Migratory Species: 13

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you
nominated. Approval may be required for a proposed activity that significantly affects the environment on
Commonwealth land, when the action is outside the Commonwealth land, or the environment anywhere when
the action is taken on Commonwealth land. Approval may also be required for the Commonwealth or
Commonwealth agencies proposing to take an action that is likely to have a significant impact on the
environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage
values of a place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth
Heritage values of a Commonwealth Heritage place and the heritage values of a place on the Register of
the National Estate. Information on the new heritage laws can be found at http://www.environment.gov.au
[heritage/index.html.

Please note that the current dataset on Commonwealth land is not complete. Further information on
Commonwealth land would need to be obtained from relevant sources including Commonwealth agencies,
local agencies, and land tenure maps.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed
threatened species or ecological community, a member of a listed migratory species, whales and other
cetaceans, or a member of a listed marine species. Information on EPBC Act permit requirements and
application forms can be found at http://www.environment.gov.au/epbc/permits/index.html.

Commonwealth Lands: 1
Commonwealth Heritage Places: None
Places on the RNE: 3
Listed Marine Species: 11
Whales and Other Cetaceans: None
Critical Habitats: None
Commonwealth Reserves: None

Extra Information
This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: None
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Other Commonwealth Reserves:

Regional Forest Agreements:

http://www .environment.gov.au/cgi-bin/erin/ert/epbc/epbe_report.pl

None

None

Details

Matters of National Environmental Significance

Threatened Ecological Communities [ Dataset
Information ]

Natural Temperate Grassland of the Southern
Tablelands of NSW and the Australian Capital

Territory

White Box-Yellow Box-Blakely's Red Gum Grassy

Woodland and Derived Native Grassland

Threatened Species [ Dataset Information ]
Birds

Lathamus discolor
Swift Parrot

Rostratula australis
Australian Painted Snipe

Xanthomyza phrygia
Regent Honeyeater

Frogs

Litoria littlejohni
Littlejohn's Tree Frog, Heath Frog

Mammals

Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat

Dasyurus maculatus maculatus (SE mainland
population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population)

Petrogale penicillata
Brush-tailed Rock-wallaby

Pteropus poliocephalus
Grey-headed Flying-fox

Ray-finned fishes

Macquaria australasica
Macquarie Perch

Reptiles

Hoplocephalus bungaroides
Broad-headed Snake

Plants

Caladenia tessellata
Thick-lipped Spider-orchid, Daddy Long-legs

Status

Endangered

Critically
Endangered

Status

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

1261

Type of Presence

Community likely to occur within area

Community likely to occur within area

Type of Presence

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat likely to occur

within area

Species or species habitat likely to occur

within area
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http://www .environment.gov.au/cgi-bin/erin/ert/epbc/epbe_report.pl

Leucochrysum albicans var. tricolor Endangered Species or species habitat likely to occur
Hoary Sunray within area
Thesium australe Vulnerable Species or species habitat likely to occur

Austral Toadflax, Toadflax

Migratory Species [ Dataset Information ] Status

Migratory Terrestrial Species

Birds

Haliaeetus leucogaster Migratory
White-bellied Sea-Eagle

Hirundapus caudacutus Migratory
White-throated Needletail

Merops ornatus Migratory
Rainbow Bee-eater

Monarcha melanopsis Migratory
Black-faced Monarch

Myiagra cyanoleuca Migratory
Satin Flycatcher

Xanthomyza phryqia Migratory
Regent Honeyeater

Migratory Wetland Species

Birds

Ardea alba Migratory
Great Egret, White Egret

Ardea ibis Migratory
Cattle Egret

Gallinago hardwickii Migratory

Latham's Snipe, Japanese Snipe

Rostratula benghalensis s. lat. Migratory
Painted Snipe

Migratory Marine Birds

Apus pacificus Migratory
Fork-tailed Swift

Ardea alba Migratory
Great Egret, White Egret

Ardea ibis Migratory

Cattle Egret
Other Matters Protected by the EPBC Act

Listed Marine Species [ Dataset Information ] Status

Birds

Apus pacificus Listed -

Fork-tailed Swift overfly
marine
area

Ardea alba Listed -

Great Egret, White Egret overfly
marine

1262

within area

Type of Presence

Species or species habitat likely to occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Breeding may occur within area

Breeding likely to occur within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Species or species habitat may occur
within area

Type of Presence

Species or species habitat may occur
within area

Species or species habitat may occur
within area
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area
Ardea ibis Listed -  Species or species habitat may occur
Cattle Egret overfly  within area

marine

area
Gallinago hardwickii Listed -  Species or species habitat may occur
Latham's Snipe, Japanese Snipe overfly  within area

marine

area
Haliaeetus leucogaster Listed Species or species habitat likely to occur
White-bellied Sea-Eagle within area
Hirundapus caudacutus Listed -  Species or species habitat may occur
White-throated Needletail overfly  within area

marine

area
Lathamus discolor Listed -  Species or species habitat may occur
Swift Parrot overfly  within area

marine

area
Merops ornatus Listed -  Species or species habitat may occur
Rainbow Bee-eater overfly  within area

marine

area
Monarcha melanopsis Listed - Breeding may occur within area
Black-faced Monarch overfly

marine

area
Myiagra cyanoleuca Listed -  Breeding likely to occur within area
Satin Flycatcher overfly

marine

area
Rostratula benghalensis s. lat. Listed -  Species or species habitat may occur
Painted Snipe overfly  within area

marine

area

Commonwealth Lands [ Dataset Information ]

Communications, Information Technology and the
Arts - Telstra Corporation Limited

Places on the RNE [ Dataset Information ]
Note that not all Indigenous sites may be listed.

Historic

Danganelly Farmhouse NSW

Towrang Bridge and Culverts NSW

Towrang Convict Stockade & Magazine NSW

Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining
1263
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obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International Importance,
Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed
threatened ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps
have been collated from a range of sources at various resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider the
qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under "type of presence". For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic distribution
models are generated and these validated by experts. In some cases, the distribution maps are based solely
on expert knowledge.

Only selected species covered by the migratory and marine provisions of the Act have been mapped.

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

threatened species listed as extinct or considered as vagrants

e some species and ecological communities that have only recently been listed

some terrestrial species that overfly the Commonwealth marine area

migratory species that are very widespread, vagrant, or only occur in small numbers.

The following groups have been mapped, but may not cover the complete distribution of the species:
¢ non-threatened seabirds which have only been mapped for recorded breeding sites;

e seals which have only been mapped for breeding sites near the Australian continent.

Such breeding sites may be important for the protection of the Commonwealth Marine environment.
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o Natural history museums of Australia

e Queensland Herbarium

e National Herbarium of NSW

e Royal Botanic Gardens and National Herbarium of Victoria
e Tasmanian Herbarium

o State Herbarium of South Australia

e Northern Territory Herbarium

o Western Australian Herbarium

o Australian National Herbarium, Atherton and Canberra

o University of New England
e Other groups and individuals

ANUCIIM Version 1.8, Centre for Resource and Environmental Studies, Australian National University was
used extensively for the production of draft maps of species distribution. Environment Australia is extremely
grateful to the many organisations and individuals who provided expert advice and information on numerous
draft distributions.
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