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EXECUTIVE SUMMARY

Pacific Blue Metal Pty Ltd is seeking consent to extract and process material from
additional land adjoining its existing quarry site, and to deepen extraction in the
existing approved pit. The additional extraction will require the clearing of
approximately 4.4 hectares of forested land. The company proposes to continue to
operate and manage the expanded quarry in an environmentally responsible manner
which satisfies the requirements of all relevant public authorities.

This SIS was undertaken because it was determined highly likely that the Brush-
tailed Phascogale and the Squirrel Glider would occur on the study area and may be
impacted upon by the proposal. In addition to this, a rare Australian plant
(Rudder’s Box) was identified on the study area during initial field work and the
threatened Glossy Black Cockatoo was identified on the study area in 1985, outside
of the area to be cleared. In order to appropriately determine the impacts of the
proposal and design applicable mitigation measures, an SIS was deemed necessary
and a fauna trapping program was undertaken. During this program the Brush-
tailed Phascogale and two species of threatened bat were identified in the study
area.

This SIS has been undertaken in accordance with Sections 109 and 110 of the
Threatened Species Conservation Act 1995 (TSC Act), which describe the form and
content of an SIS. The Director General’s Requirements for the proposal, pursuant to
Section 111 of the TSC Act have also been addressed in this report.

Potential impacts of the development upon flora and fauna may be caused by habitat
loss and modification, water quality and turbidity, dust, noise, traffic mortality and
interference with fauna movements. Mitigation measures have been incorporated
into the proposal and are discussed in this SIS.

Habitat loss and modification will be addressed through the enhancement of the
remaining habitat by fencing off bushland areas, controlling feral animals including
introduced bees which compete with native animals for tree hollows, the provision
of nest boxes, progressive rehabilitation and an ecologically sound timed clearing
regime.

Traffic mortality and interference with fauna movements will be mitigated through
habitat enhancement, the erection of wildlife warning signs and the implementation
of on-site speed limits.

Water quality and turbidity impacts will be addressed through physical sediment
and erosion control measures which are currently in place for the existing quarry
operations. Complementary measures such as the segregation of clean and dirty
waters will further minimise the potential for sediment laden runoff to enter
downstream watercourses.

ERM MITCHELL McCOTTER
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Dust impacts will be addressed through the dampening of access roads and working
areas during dry periods, the use of industrial exhaust extraction and control
systems, avoiding dust generating activities during times of high winds, appropriate
management of trucks leaving the site and progressive revegetation.

Noise impacts associated with the proposed quarry expansion were not considered
to be particularly significant as the majority of noise-generating activities are
undertaken during daylight hours and the majority of fauna considered
likely/known to utilise the site are nocturnal, however quarry management will
ensure that crushing and blasting hours are restricted to daylight hours.

The mitigation measures are necessary to reduce the direct impacts to threatened
flora and fauna of the study area and the cumulative impact upon flora and fauna in
the region. These measures will be included in an implementation program as part
of the Environmental Management and Site Rehabilitation Plan (EMSRP) for the

quarry.

The implementation program will be prepared after consultation with the National
Parks and Wildlife Service and the review of similar programs.

In addition, a monitoring program is proposed to ensure that mitigation measures
are adequate and that there are no additional impacts occurring which were not
identified in this SIS. '

Provided that the impacts identified in this SIS are mitigated with those measures

suggested in this SIS, it is highly unlikely that the proposed expansion of Possum
Brush Quarry will have a significant impact on any threatened species.

ERM MITCHELL McCOTTER
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Chapter 1

INTRODUCTION

1.1 BACKGROUND

The Commonwealth and NSW State Governments recently launched the largest
peacetime civil construction project in Australia’s history since the building of the
Snowy Mountains hydro-electric scheme with the announcement that $2.2 billion
would be made available for major upgrading of the Pacific Highway.

The upgrading will involve the rebuilding of the 700 km Pacific Highway in New
South Wales and will include:

Q the construction of a four lane freeway along a new 22km section of highway
between Bulahdelah and Coolongolook, costing $193 million; and

=¥ the extension of the four lane freeway to Possum Brush.

Consequently, major supplies of road construction material will be required to
undertake such roadworks.

The Roads and Traffic Authority (RTA) has particular specifications for road
material to be used on major upgrading of roads such as the Pacific Highway. The
material currently being extracted from Block A of the quarry is not meeting these
requirements. Consequently, Pacific Blue Metal Pty Ltd is seeking to extract material
from an additional 7 hectare area within Block B of the quarry which involves 4.4
hectares of uncleared land, and to deepen extraction in the approval section of Block
A. This material will meet the RTA's specifications and contribute to satisfying the
demand for hard rock material that will occur over the next ten years.

The study area, the component of the subject site where natural surface is proposed
to be disturbed and Blocks A and B are shown in Figure 1.1

The quarry has been operating since 1986, in accordance with existing development
consent. This operation has involved the annual extraction of up to 200,000 tonnes
of hard rock and has included blasting, processing and transportation of material to
markets extending from Raymond Terrace in the south to Johns River in the north.

The northern half of the study area has been used to graze beef cattle since before
1986, and continues to be used for this purpose to date.

ERM MITCHELL McCOTTER
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A visual inspection of the study area has revealed that fire fuel loading was
reasonably high. In addition, very few trees containing blackened trunks. were
identified in the bushland of the study area. Consequently, the frequency of fire in
bushland areas of the study area is low.

Griffith (1985) documents that the bushland on site was heavily logged in the early
1940s, and logged again in 1977.

This Species Impact Statement has been prepared on behalf of Pacific Blue Metal Pty
Ltd to accompany a development application to Greater Taree City Council to
extend extraction operations into an area of around 7 hectares within Block B (of
which only 4.4 hectares requires clearing), to allow deeper extraction in Block A
down to 40 metres AHD, to allow secondary rock breaking on the resultant new
quarry pit floor when required, to process the resultant product through the existing
processing plant and to transport the product from the site.

In order to maintain consistency with Geological reports and to avoid confusion over
terminology, in the remainder of this EIS the three separate sections of the quarry
which were defined as Areas A, B and C respectively in the 1986 Development
Application are referred to as Block A, Block B and Block C.

1.2 THE PROPOSAL

The proposed extension of Possum Brush Quarry does not involve the intensification
of quarry activities at the site. The current development consent for extraction from
the existing extent of Block A, processing and delivery of product will remain
unchanged. The proposal involves increasing the total extraction area available for
development.

The objective of the proposed extension to the quarry is to immediately produce
large quantities of the Unit B rock, a rock that has properties suitable for meeting
current high quality aggregate specifications. The demand for this specification rock
has increased considerably as large quantities are now required for major road
projects, including the Pacific Highway upgrading. Processed Unit B rock can
satisfy this specification, is the major rock type in Block B and is immediately
accessible. Lowering the final floor level of the quarry will provide long term access
to large quantities of Unit B rock.

The proposed development includes:

Q extraction of Unit B material from the north-east section of Block B,
processing of that material in the existing processing plant, and transport

ERM MITCHELL McCOTTER
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from the site, all in accordance with a new development consent. This
material will be a primary source of aggregate products;

a extraction from Block A below the existing approved floor level, processing
of that material in the existing processing plant, and transport from the site,
all in accordance with a new development consent. This extension will
supply major quantities of Unit B material in the latter stages of development

of the quarry;

a secondary rock breaking on the resultant new quarry pit floor when required;
and

a producing, processing and transporting all product from the site at the same

rates as permitted by the current development consent.
The order of site development will comprise:

a if required to supplement the existing functioning drainage system, the
installation of drainage systems, geofabric filter fencing and other structures
to ensure containment of run-off from disturbed catchment areas;

a stripping and clearing of vegetation and overburden from the initial
undisturbed portion of Block B to be quarried; and

Q the commencement of extraction operations.

The existing quarry operation and the area proposed to be cleared in Block B are
shown in Figure 1.2.

1.3 REASON FOR THE SIS

The Threatened Species Conservation Act, 1995 (TSC Act) commenced on the 1st
January 1996, and replaced the legislative scheme introduced by the Endangered
Fauna (Interim Protection) Act, 1991. The TSC Act made substantial amendments to
the National Parks and Wildlife Act, 1974 (NPW Act) and the Environmental
Planning and Assessment Act, 1979 (EP&A Act). The new Section 5A of the EP&A
Act, 1979 sets out eight factors to be considered in deciding whether there is likely to
be a significant effect on threatened species, populations or ecological communities,
or their habitats. If it is determined through the eight part test that the proposal
would be likely to have a significant impact on threatened species a species impact
statement is required.
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An eight part test was commenced in early 1996. After undertaking initial
investigations for the eight part test, it was evident that the Brush-tailed Phascogale
and the Sugar Glider would be highly likely to occur on the subject site, and may
experience habitat reduction up to 4.4 hectares because of the proposed quarry
expansion. In addition to this, a Glossy Black Cockatoo was identified nearby the
proposed extraction area by Debus in 1985 and a Rare Or Threatened Australian
Plant (ROTAP) species, Rudder’s Box, was identified on the eastern boundary of
Block B. An additional four species of threatened fauna had been recorded within a
ten kilometre radius of the quarry in similar habitat. It was therefore determined
that the proposed quarry expansion may have a significant impact on a number of
threatened species. Discussions were held with the National Parks and Wildlife
Service, Northern Zone, to clarify this issue, and the requirement for a Species
Impact Statement (SIS) for the proposal, based upon the above conclusion, was
confirmed.

1.4  APPROVALS REQUIRED

The development is permissible with the consent of Greater Taree City Council. It is
also a designated development as defined in Schedule 3 of the Environmental Planning
and Assessment Regulation 1980. Consequently, an EIS must accompany the
development application. The EIS must be advertised and placed on public
exhibition, the Council must consider any submissions in its assessment, and
objectors have a right of appeal on the merits of the proposal to the Land and
Environment Court.

The EIS has been prepared in accordance with Clauses 50 and 51 of the
Environmental Planning and Assessment Regulation 1980.

Additional environmental approvals will be needed under other legislation,
including:

Q the hardrock quarry would be scheduled premises under the Noise Control
Act, 1975. Its operation must be licensed by the Environment Protection
Authority;

Q if any additional pollution control structures, including sedimentation dams

beyond those currently licensed in respect to the current operation are not
capable of being included within the current licences and approvals then
additional licences and approvals will need to be obtained under the Clean
Air Act and Clean Waters Act. The Environment Protection Authority must
issue relevant licences and approvals before operations may commence;

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 1.4



Q a permit would be required under the Rivers and Foreshores Improvement
Act, 1948 for any excavations or constructions between the banks, or within
40 metres of the banks, of any defined water course; and

Q an authority must be granted under the Soil Conservation Act before
destroying or injuring trees growing on protected land. Protected land means
land mapped with slopes generally in excess of 18° from the horizontal.

1.5 STRUCTURE OF THE REPORT

1.5.1 SIS Requirements

This SIS has been undertaken in accordance with Section 109 and 110 of the
Threatened Species Conservation Act 1995 (TSC Act), which describe the form and
content of an SIS. The Director General’s requirements for the proposal, pursuant to
Section 111 of the TSC Act have also been addressed in this report. A copy of the
Director General’s Requirements is given at Appendix H.

Table 1.1 details the contents of this SIS in accordance with Section 110 of the TSC Act
and indicates the sections in this report in which they can be found. Table 1.2 details
the matters to be addressed in this SIS in accordance with the Director General’s
requirements and indicates the sections in this report in which they can be found. It
should be noted that all persons involved with the preparation of this report are
suitably qualified. A full copy of the curricula vitae of the team members can be
found at Appendix A.

Table 1.1 Chapters In This Report Addressing Section 110 of the TSC Act.

Matter To Be Addressed Chapter In Which It
May Be Found

(1) A species impact statement must include a full description of the action 1 Refer to EIS for expansion

proposed, including its nature, extent, location, timing and layout and, to the of Possum Brush Quarry

fullest extent practicable, the information referred to in this section. (ERM Mitchell McCotter
1997) for further
information.

(2) A species impact statement must include the following information as to
threatened species and populations:

(a) a general description of the threatened species or populations known or likely 4

to be present in the area that is the subject of the action and in any area that is

ERM MITCHELL McCOTTER
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Table 1.1 Chapters In This Report Addressing Section 110 of the TSC Act.

Matter To Be Addressed

likely to be affected by the action,

(b) an assessment of which threatened species or populations known or likely to be

present in the area are likely to be affected by the action,

(c) for each species or population likely to be affected, details of its local regional
and Statewide conservation status, the key threatening processes generally
affecting it, its habitat requirements and any recovery plan or threat abatement
plan applying to it,

(d) an estimate of the local and regional abundance of those species or

populations,

(e) a general description of the threatened species or populations known or likely
to be present in the area that is the subject of the action and in any area that is
likely to be affected by the action,

(A (i) a full description of the type, location, size and condition of the habitat
(including critical habitat) of those species and populations and (ii) details of the

distribution and condition of similar habitats in the region,

(h) a description of any feasible alternatives to the action that are likely to be of
lesser effect and the reasons justifying the carrying out of the action in the manner
proposed having regard to the biophysical, economic and social considerations and

the principles of ecologically sustainable development,

(i) a full description and justification of the measures proposed to mitigate any
adverse effects of the action on the species and populations, including a

compilation (in a single section of the statement) of those measures,

() alist of any other approvals that must be obtained under any other Act or law
before the action may be lawfully carried out, including details of the conditions of

any existing approvals that are relevant to the species or population.

Chapter In Which It
May Be Found

4

(i) 2
(ii) 3

4,6

Note: A number of Section 110 matters have not been included in the above table. This is because the Director

General has advised that the following Section 110 matters need not be addressed in this SIS:

Q All reference to endangered populations and endangered ecological communities. The TSC Act does

not currently list any relevant endangered populations or ecological communities;

Q  Reference to recovery plans and threat abatement plans in Section 110(2)(c). No recovery plans or

threat abatement plans have been approved in accordance with the TSC Act.

Q Reference to key threatening processes in Section 110(2)(c). The TSC Act does not currently list

any key threatening processes;

36043 SEPTEMBER, 97 1.6
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Q Section 110 (2)(e). This section is a replication of 110(2)(a);
Q  All reference to critical habitat. There is currently no declared critical habitat in NSW: and

Q Section 110(2)(g). The matters raised in this section of the act have been clarified by the

requirements below (the Director General's requirements).

Table 1.2 Chapters In This Report Addressing The Director General’s

Requirements
Matters To Be Addressed Chapters In
Which They
May Be Found

The Director General instructs that this SIS must meet all the matters specified in
Sections 109 and 110 of the TSC Act with the exception of those matters limited on
p 1.8. In addition, the Director General requires that the matters described below
be addressed. All references used in this SIS have been cited throughout the report
and listed in the Reference list.

1. Description

The SIS must include the information requested below:

1.1 The type of action proposed must be detailed, including the timetable for the carrying 1 and EIS for

out of the proposed development and the number of hectares affected. This must include Expansion of

details of the location of any auxiliary infrastructure and all components of the proposed Possum Brush

development. Quarry (ERM
Mitchell

McCotter, 1997).
1.2 A plan of the study area will be provided. This plan will show the location and type of ~ 2

vegetation communities present within the study area and the scale of the plan.

1.3 An aerial photograph of the locality (or reproduction of such a photograph) shall be Appendix C
provided, if possible. The aerial photograph should clearly show the study area and the scale

of the photograph.

1.4 A topographic map of the locality at a scale of 1:25000 must be provided. This map will ~Appendix B
detail the location of the proposal, major land tenure units such as parks, reserves and State

Forests and areas of high activity such as townships, regional centres and major roads.

1.5 The location of the subject species recorded during the SIS survey must be represented 2
on a map of the study area. Where available, the information provided must include species
name, date recorded, name of person who made the record, type of record, use of habitat and

number of individuals recorded.

1.6 A description of suitable habitat characteristics for subject species in the study area 2

must be provided. Where the habilat of each subject species within the study area can be

ERM MITCHELL McCOTTER
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Table 1.2 Chapters In This Report Addressing The Director General’s

Requirements

Matters To Be Addressed

clearly delineated, this habitat must be represented on a map of the study area.

1.7 A list of subject species must be provided. In determining these species, consideration
shall be given to the habitat types present within the study area, recent records of threatened
species in the locality and the known distribution of threatened species. A list of subject

species has been provided by the Director General for consideration.

1.8 (i) In describing the study area (ii) consideration must be given to previous land uses
and the effect of these land uses on the study area. Relevant historical events may include

sand mining, fire history, clearing, logging, recreational use and agricultural activities.

1.9 (i) A description of fauna habitat components such as the frequency of tree hollows,
density of understorey vegetation and the presence of rock outcrops must be given. The
condition of the habitat within the study area shall be discussed, including the prevalence of
introduced species. (ii) A description of the habitat requirements of threatened species likely

to occur in the study area must be provided.

1.10. Fauna habitat for subject species must be described with particular reference to which

areas are used in the study area and for what purposes these areas are required.

1.11 A fauna and flora survey is to be conducted in the study area. Targeted surveys must
be conducted for all subject species. Species of taxonomic uncertainty must be confirmed by

a recognised authority such as the Australian Museum.

1.12 A full description of the methodologies used in the fauna and flora surveys and habitat
assessment must be provided, including survey techniques employed, number and location
of traps, size of survey sites, dates of surveys, the time spent on surveys and prevailing
weather conditions. Where appropriate this information must be provided in a map format.
Where possible, surveys should be undertaken during seasons and climatic conditions

during which the subject species are most likely to be detected.

1.13 Any areas which may act as corridors between the study area and adjacent areas of

likely habitat for subject species shall be identified and described.
1.14 A full list of the protected fauna and native plants (as defined by the NP&EW Act,

1974) found during the course of surveys must be included. Such information is indicative
of the habitat quality of the site.

1.15 The effect of the season and prevailing weather conditions shall be considered with

respect to the results of the survey
2. Assessment of Likely Impacts
The assessment matters listed below must be addressed:

2.1 For all subject species, the SIS shall state the following:

Chapters In
Which They
May Be Found

()1
(ii) 5

(i) 2
(i) 4

Documented in
Chapter 2 and
Appendices C
and D.

2

Appendix F
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Table 1.2 Chapters In This Report Addressing The Director General’s

Requirements
Matters To Be Addressed Chapters In
Which They
May Be Found

°) the location, nature and extent of habitat removal or modification which may result from 4,5

the proposed action;
*) the potential impact of the removal of modification of habitat; and 4,5

*) the likely contribution of the proposed action to the threatening processes acting on 5
populations of those species in the locality.

2.2 A discussion of other populations of threatened species in the locality must be provided. 3
The long term security of the other habitats must be examined. The relative significance of

the subject site for subject species in the local context must be provided.

2.3 If movement corridors for subject species are present within the subject site, the impact 2

of the proposal on these areas must be discussed.
3. Amelioration
The following issues must be addressed:

3.1 While no recovery plans or threat abatement plans have been approved in accordance 4
with the TSC Act as yet, draft recovery plans have been prepared for the species listed in
Appendix 2. Where a draft recovery plan is relevant to any subject species, consideration

miust be given to the information contained in these plans and whether any draft recovery

plan recommendation is applicable to the proposal.

3.2 (i) In discussing alternatives to the proposal, and (ii) the measures proposed to mitigate (i) 1
the effect of the proposal, consideration must be given to developing long term management (i) 6
strategies to protect areas within the study area which are of particular importance for the

subject species. This may include proposals to restore or improve habitat. The strategy

should identify long term objectives for the subject site.

3.3 Any proposed on-going monitoring of the effectiveness of the proposed mitigation 6
measures shall be provided. Details of the methodology of such monitoring must be

provided. Details of how the results may modify the proposal must be included.

4. Additional Information

4.1 In providing a list of other approvals the following shall be included:

Q any consent required under Part 4 of the EP&A Act 1979 including the name of the 1
consent authority and when it is proposed to make the development application; or

Q any approvals required under Part 5 of the Environmental Planning and Assessment

Act 1979 including the name of the consent authority(ies), the basis for the approval and

when these approvals are proposed to be obtained.
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1.5.2 Definitions

The definitions given below are relevant to this SIS. They are in accordance with the
definitions given in the Director General’s Requirements.

Q

Q

development has the same meaning as in the EP&A Act 1979;
subject site means the area which is proposed for the development;

study area is the subject site and any additional areas which are likely to be
affected by the proposal, either directly or indirectly. The ecological impacts
of the development are restricted essentially to the subject site; however, in
order to ensure all possible impacts were considered, in preparing this SIS the
Study Area was regarded as the whole of the continuous land owned by
Pacific Blue Metal Pty Ltd (approximately 270 hectares) as shown in
Figure 1.1;

locality means the area within a 10 km radius of the study area;

subject species means those threatened species which are considered known
or likely to occur in the study area;

Director-General means the Director-General of National Parks & Wildlife;
and

NPWS refers to the NSW National Parks & Wildlife Service.
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Chapter 2

FLORAAND FAUNA SURVEY OF THE
SUBJECT SITE AND STUDY AREA

21 FLORA SURVEY AND VEGETATION ASSESSMENT

Ecological investigations of the subject site and study area were undertaken over five
days and four nights between 9 and 13 September 1996. The bat survey was
undertaken during the preceding week. The studies combined investigations for
flora and fauna species, with particular emphasis placed on searches for threatened
species. A SEPP 44 survey targeting the Koala was also undertaken in February
1996. The results of that survey are contained in Appendix D.

2.1.1 Methodology

Investigations involved a review of relevant literature, topographic maps and
interpretation of 1:25,000 coloured aerial photographs. A National Parks and
Wildlife Service data search for threatened flora was obtained for the Camden
Haven and Bulahdelah 1:100,000 map sheets. A field survey of the study area was
undertaken on 29 February 1996.

The primary objectives of the flora survey were:

Q to map and describe the vegetation communities using the classification
system of Specht (1981) as a basis;

Q to compile a list of the flora occurring on the subject site and study area,
identifying any threatened, regionally or locally significant species; and

Q to assess the likely impacts of the proposed development and formulate
recommendations for minimising its impacts on the flora of the study area.

Vegetation analysis involved a general description of the plant communities using
qualitative field observations and interpretation from aerial photographs. The
random meander technique was used to identify communities and habitats and
involved walking in a random manner through the study area, visiting the full range
of potential habitats and recording observed plant species. Plant communities
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identified have been classified using the structural characteristics of Specht (1981) as
a basis and are illustrated in Figure 2.1.

Vegetation communities over the majority of the study area have been described
previously by Griffith in the EIS for the original proposal, hence the intention of the
field survey was to assess the potential of each vegetation community and fauna
habitat to support native flora and fauna populations.

2.1.2 Results:

Based on structural characteristics and floristic composition, five main plant
communities have been identified on the study area. These communities are:

Q Dry Open Forest;

Q Depauperate Rainforest;
Q Acacia Woodland;
Q Grassland; and

0 Quarry pit.
L. Dry Open Forest

Canopy Layer: Dominated by Grey Ironbark (Eucalyptus paniculata), White
Mahogany (E. acmenioides), and Grey Gum (E. propinqua).

Shrub Layer: Wattle (Acacia irrorata), Dogwood (Jacksonia scoparia), and Lantana
(Lantana camara).

Ground Cover: Dominated by Blady Grass (Imperata cylindrica), Mat Rush (Lomandra
longifolia), Poa sp. and Kangaroo Grass (Themeda australis).

Distribution: This community is generally found on the more exposed hillsides.

i. Depauperate Rainforest

Canopy Layer: Dominated by Tallowwood (Eucalyptus microcorys), Brushbox
(Lophostemon  confertus), Turpentine (Syncarpia glommulifera), and Grey Gum
(Eucalyptus propinqua).
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Shrub Layer: Dominated by Forest Oak (Allocasuarina torulosa). Mesic species such
as Brown Myrtle (Choricarpia leptopetala) and Brush Kurrajong (Commersonia fraseri)
occur less frequently.

Ground Cover: This is variable over the site. Heavy infestations of Lantana (Lantana
camara) occur.

Distribution: This community is predominantly found in sheltered gullies on the
study area.
iil. Acacia Woodland

Upper Strata: This community is almost entirely dominated by Acacia irrorata.
Emergent Eucalypts occur occasionally.

Ground Cover: Various grasses.

1. Grassland

Description: This community is mostly a disclimax community resulting from
previous clearing of the forest. It is dominated by grasses, a number of them being
exotic pasture grasses. It varies from low to medium height and is sparse due
primarily to disturbance by cattle.

Dominant Grass Species: This is highly varied over the study area.

Distribution: = This community is distributed over the majority of the northern
portion of the study area.

v. Quarry Pit

Description: This community is the area which is part of current quarry operations.
The only plant species noted in this community are Lantana (Lantana camara),
Blackberry (Rubus ulmifolius) and a number of climbers and Eucalypt seedlings on the
slopes.

2.1.3 Limitations to Flora Survey

The detection and identification of some flora species was limited due to seasonality
and a consequent lack of suitable flowering or fruiting material for some species.
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2.2 FAUNA HABITAT ASSESSMENT

2.2.1 Methodology

The vegetation communities described above reflect differences in community
structure and plant species composition. The majority of animals choose habitat
based primarily on structural differences of vegetation communities, rather than
detecting specific plant species differences. This, of course, excludes the Koala,
which chooses habitat based mainly upon the presence of particular plant species.
Structural characteristics include the height of the dominant layer, the number of
distinctive layers and the density of vegetation. Many specialised faunal groups
may depend upon availability of water and the presence of particular tree or shrub
species and specific micro-climatic characteristics to survive. Any activity that
changes the structure or cover of vegetation will, in turn, change the faunal habitat
characteristics and may result in modifications to the composition of fauna within an
area.

2.2.2 Results

Four fauna habitats have been identified on the study area, as listed below and
shown in Figure 2.2.

Q Open Forest;
] Woodland;

Q Herbland; and
Q Quarry pit.

i Open Forest

Fl

Vegetation Communities: Dry Open Forest and Depauperate Rainforest.

Structure: An open forest to 30 metres in height. Shrub layer is sparse to moderate,
while ground cover is also sparse to moderate.

Fauna Habitat Components: This community is dominated by a variety of Eucalypts
which would provide a mosaic of flowers throughout the year for nectivorous fauna.
There is a small number of large trees with hollows, and dead stags, which may
provide a source of shelter for arboreal mammals, birds and bats, including the
subject species identified as occurring/likely to occur on the subject site. The
presence of Koala feed tree species within this habitat indicates a food source for the
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Koala, although no scats or other evidence of the Koala were found during
fieldwork. Ground hollows provide a good source of shelter for small mammals and
reptiles. A dense layer of ferns and grasses combined with a number of stumps and
logs provides good shelter for ground dwelling mammals and reptiles. Thick
shrubbery in some areas provides good habitat for small birds. The presence of
Allocasuarinas provides a good food source for the Glossy Black Cockatoo. Litter
layer and ground cover provide shelter for amphibians and reptiles.

Vegetation Condition: The majority of this habitat contains some evidence of human
modification through vehicular tracks, timber getting, clearing and rubbish
dumping, although large expanses in the western portion of the study area are in a
relatively natural condition. Lantana is the most prevalent weed and occurs
frequently throughout the majority of this habitat. A number of other exotic weeds
are present in low numbers. A fox was observed in this community and a number of
black rats were also captured in this community. These factors indicate that the
degree of naturalness of this habitat is moderate.

ii. Woodland
Vegetation Communities: Acacia woodland.

Structure: An open woodland to 6 metres in height. This community consists
entirely of regrowth, no greater than 6 years of age.

Fauna Habitat Components: An abundance of flowers provides a resource for
nectivorous fauna, while gliders may feed on the sap of the Acacias.

Vegetation Condition: The vegetation is generally in a healthy condition, although
the community is grazed by cattle.

iit. Herbland
Vegetation Communities: Grassland.
Structure: Open pastureland containing sparsely scattered individual trees.

Fauna Habitat Elements: The abundance of grasses and herbs in this community
provides a suitable foraging resource for grazing animals. The denser areas provide
suitable shelter for small birds and mammals. The abundance of seeding grass
species provides a suitable food source for birds.

Vegetation Condition: This habitat is a result of forest clearing for agricultural
purposes, making it a disclimax community.
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1. Quarry Pit
Vegetation Communities: Quarry Pit
Structure: An active quarry which is void of any large areas of vegetation.

Fauna Habitat Elements: The open pit provides a foraging resource for insectivorous
birds and bats. The dams provide a sub-optimum resource for reptiles and
amphibians.

Vegetation Condition: This habitat is a result of forest clearing for quarrying and
associated purposes.

2.2.3 Movement Corridors

The forest vegetation of the study area is relatively continuous for approximately 140
ha. It is an island of habitat however, and there are no forested corridors leading to
larger expanses of forest outside of the study area. Hence, there is unlikely to be any
sustainable movement corridor leading from the forested part of study area. The
GTCC SOE Report has not identified any known wildlife or habitat corridors to run
through the study area.

2.3 FAUNA SURVEY

A detailed fauna survey was conducted on the study area from 3/9/96 to the
13/9/96. An additional bat survey was undertaken by Greg Richards from the
3/9/96 to the 7/9/96. The survey was designed to assess the fauna occurring in the
study area, and in particular was designed to specifically target threatened species
known or likely to occur in the study area. Survey sites were stratified according to
the broad vegetation types identified in the preliminary investigations and their
likelihood of disturbance. The location of sampling sites is shown in Figure 2.3.

The fauna investigations aimed to provide the following information:

Q the significance of fauna habitats in the local area;
Q threatened fauna species utilising the subject site and study area;
Q potential constraints to development of the subject site imposed by the

presence of fauna species identified; and
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] the effects of the proposed development on threatened fauna known or
expected to occur on the subject site and study area.

2.3.1 Methodology

Investigations for the presence of fauna species involved a number of direct and
indirect methods, including the following:

Q trapping for terrestrial and arboreal mammals;

] stagwatching and spotlighting for terrestrial and arboreal mammals and
birds;

o morning observations for diurnal birds;

Q nocturnal playback calls for threatened owl species, followed by spotlighting;
Q spotlighting and call identification for amphibians;

] use of hair tubes over a period of 12 nights for terrestrial and arboreal
mamimals; and

a searches for indirect evidence of fauna, such as scratch marks, scats, diggings
and burrows.

In addition, species opportunistically sighted while undertaking other activities were
recorded. The methods used to determine the fauna assemblage and target specific
species are described below.

L. Birds
Diurnal Bird Survey

The diurnal census of birds involved foot traverses over the study area for
approximately 1 hour between 0530 and 0930 hours each day, with a total of four
hours being dedicated to diurnal bird census. Regular stops between five and ten
minutes were made to listen to and observe all bird species present. All habitats
were sampled, with sampling being undertaken along the trapping, hair tube and
spotlighting lines. These are illustrated in Figure 2.3. During the period of the
survey sunrise occurred at approximately 0500 hours.
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Nocturnal Bird Survey

Stagwatching of mature and dead trees with suitable hollows was undertaken at
dusk for a period of half an hour to identify any owl species which may depart the
hollow.

Playbacks of pre-recorded owl vocalisations were made for approximately half an
hour each night, based upon the procedures of Kavanagh and Peake (1993) and
Debus (1995). Playbacks of the calls of all threatened owl species which may occur
in the study area were made with a 16 watt portable loud hailer over the study area.
Calls of each species were broadcast for a period of five minutes, coupled with short
periods of quiet listening for any vocal response from the owls. Following playback
calls, a period of 15 minutes quiet listening for vocal responses, and 15 minutes
spotlighting the area was undertaken. Playback calls of arboreal marsupials,
including the Yellow-bellied Glider (Petaurus australis) and Squirrel Glider (Petaurus
norfolcensis), were also broadcast to attract owls to the area for identification.

Searches for characteristic whitewash caused by owls using a regular roost or nest
were made, in combination with searches for regurgitation pellets. Both of these are
indirect evidence of the presence of owl species.

The location of owl broadcasting sites and stagwatching sites is indicated in Figure
2.3,

11. Mammals

Mammals were surveyed using a range of direct and indirect techniques. The direct
survey technique used for each faunal group are outlined below. Indirect methods
used included collection and analysis of scats, observation of diggings, tracks and
burrows, and identification of vocalisations.

Small Terrestrial Mammals

Small terrestrial mammals were surveyed using two methods, ie. trapping and hair
tubes.

Trapping was undertaken over four nights using Elliott Type A traps (8 x 10 x 33 cm)
and Elliott Type B traps (15 x 16 x 45 cm) baited with a mixture of peanut butter,
rolled oats and honey. The location of trapping lines is indicated in Figure 2.3. In
total, 200 terrestrial Elliott A, 80 terrestrial Elliott B and 8 cage trap nights were
undertaken for the project.
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Traps were spaced approximately five to 10 metres apart and positioned next to logs
and fallen branches, animal diggings, tree trunks and visible animal runways. Each
trap was placed inside a plastic bag to maintain dry conditions in the event of rain,
heavy dew or frost. Traps were checked as soon as possible after sunrise on each
morning.

Hair tubes were used to census the presence of small terrestrial and scansorial
mammals. Hair tubes allow the sampling of mammals to be undertaken through the
collection of animal hairs without trapping specimens.

Hair tubes were placed on selected logs and stumps on the ground. Each hair tube
was baited with a mixture of peanut butter, honey and rolled oats and left for a
period of 15 consecutive nights. A total of 18 terrestrial hair tubes were set up in
forested remnants, resulting in a total of 210 tube nights. The location of the four
tube lines is indicated in Figure 2.3. Examination of hair tubes was undertaken by
Barbara Triggs, an expert in the analysis of hair samples.

Medium and Large Terrestrial Mammals

Medium and large terrestrial mammals were surveyed with cage traps, hair tubes
and spotlighting.

One cage trap was set for four nights in the Dry Open Forest within Block B of the
quarry site. One other cage trap was set for four nights in the Dry Open Forest in the
western portion of the study area along the Terrestrial Mammal trapping line. Both
cage traps were baited with meat as well as a mixture of peanut butter, rolled oats
and honey. The cage traps were checked each morning after sunrise.

18 hair tubes were set up for 15 nights in forested remnants as detailed previously.
The location of the four hair tube lines is indicated in Figure 2.3.

Searches were made for indirect evidence to suggest the presence of medium and
large terrestrial mammals, including searches for scats and examination of burrows,
tracks and diggings. Spotlighting for large terrestrial mammals was also undertaken
in conjunction with arboreal mammal and nocturnal bird spotlighting. A total of
one and a half hours of spotlighting from a car using a 100 Watt spotlight was
undertaken.

Arboreal Mammals

Arboreal mammals were surveyed using five direct techniques, namely trapping,
spotlighting, use of hair tubes, stagwatching, playback of characteristic vocalisations,
and a Koala habitat assessment in accordance with SEPP 44.
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Arboreal trapping is a useful adjunct to other survey methods, particularly when
surveying for cryptic species such as Squirrel Gliders, which are often difficult to
observe and rarely vocalise (Menkhorst et al., 1988).

Trapping for possums and gliders was undertaken using Elliott Type B traps
mounted on platforms using a methodology adapted from Meggs et al. (1991). The
location of arboreal mammal trapping sites is indicated in Figure 2.3. A total of 80
trapping nights was undertaken for arboreal mammals.

Traps were baited with a mixture of peanut butter, rolled oats and honey. A honey-
water mixture was sprayed on the main trunks (boles) above and below traps to
attract arboreal and scansorial mammals to the traps.

Tree mounted traps were generally inclined at an angle of approximately ten degrees
above horizontal to facilitate drainage, and all traps were positioned as close as
possible to the south-west side of the bole to allow shading from the morning sun.
Traps were enclosed within plastic bags to maintain dry internal conditions in the
event of rain.

Spotlighting searches were undertaken on foot across the study area and environs
for a total of approximately 16 person hours. Two 55 Watt spotlights were used, and
occasionally switched off for short intervals to allow quiet listening in darkness to
detect any animal movements or vocalisations. Trees with hollows were targeted,
especially immediately after dark because of the increased chance of animal activity
around that time. '

Playbacks of pre-recorded calls of the Yellow-bellied Glider, Squirrel Glider and
Koala were made using a loud hailer. This was done in an attempt to elicit a vocal
response from cryptic arboreal mammals. Stagwatching involves the quiet
observation of potential nest trees at dusk to detect any animal movements.
Stagwatching for approximately half an hour was undertaken at dusk for three
nights. During the survey period sunset occurred at approximately 1800 hours.

Bats

Both michrochiropteran and megachiropteran bats were sampled in the study area.
A trap/net array was used to sample microchiropterans, along with electronic
detector systems. The megachiropterans were sampled using spotlighting transects.
Details of the methodology used to sample bats is given in Appendix G.
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i, Reptiles and Amphibians
Reptiles

Diurnal searches for reptiles were undertaken across the study area while
undertaking other activities, such as vegetation assessment. Searches were made
beneath ground litter, such as scrap metal and sheets of iron, fallen timber, leaf litter,
decorticated bark, stones and tufts of vegetation. It should be noted that
temperatures in early September are typically too low for reptile activity. Thus
locating reptiles during the survey period proved difficult.

Amphibians

Nocturnal searches for amphibians were conducted within the study area and
environs. Searches involved spotlighting along drainage lines, waterlogged areas
and dams, and quiet listening to identify calls and their location. Approximately
three person hours of amphibian survey was undertaken. The location of nocturnal
amphibian search sites is shown in Figure 2.3.

2.3.2 Results

1. Birds

A high number of diurnal birds were recorded on the study area. A full list of all
birds sighted during the survey is provided in Appendix F.

1. Mammals

A moderately high number of small terrestrial mammals were captured during the
survey. A relatively high number of Sugar Gliders and Common Brushtail Possums
were observed on the study area during the survey. Two Brush-tailed Phascogales
were sighted together on a single tree in Block B. A number of bat species were also
detected. A full list of mammals detected/captured during the survey is listed in
Appendix F.

1. Reptiles and Amphibians

The level of reptile and amphibian activity was found to be generally low due to
climatic conditions. One reptile was sighted this being the Copper Tailed Skink
(Ctenotus taeniolatus). Three frog species were identified. There are the Eastern
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Dwarf Tree Frog (Litoria fallax), the Brown Froglet (Crinia signifera) and the Striped
Marsh Frog (Limnodynastes peronii). The Brown Froglet and the Striped Marsh Frog
were heard calling from dams on the study area. The Eastern Dwarf Tree Frog was
heard throughout the survey (both day and night) in the forested areas, the
grassland and from the dam on the study area.

2.3.3 Weather Conditions

Night temperatures measured around midnight were in the range of 12 - 17°C, and
the minimum daily temperatures from radio reports were not below 10°C during the
survey period.

2.3.4 Limitations of Fauna Survey

The fauna survey was undertaken during the period 3/9/96 to 13/9/96, and the bat
survey during the period 3/9/96 to 7/9/96. The possible presence of threatened
fauna was determined primarily on the likelihood of suitable habitat on the subject
site and study area. The fauna survey was conducted to the fullest extent possible
within the scope of the project, and was intended to focus on the detection of those
species considered likely to utilise the habitat.

24  SIGNIFICANT FLORA AND FAUNA IDENTIFIED

Brush-tailed Phascogale: Two Brush-tailed Phascogales were sighted in Block B using
a spotlight, while undertaking the fauna survey. These individuals were sighted
foraging on the same tree by Nicole Barkwill, one of the environmental scientists
undertaking the fauna survey. Two other environmental scientists (Lisa Brown and
Don Owner) were present to verify Nicole’s sighting. The CVs of Nicole, Lisa and
Don may be found at Appendix A.

Glossy Black Cockatoo: No Glossy Black Cockatoos, or evidence of Glossy Black
Cockatoos were sighted during the fauna survey in September 1996. A number of
Glossy Black Cockatoos were recorded foraging in the gully transects in the study
area by Debus, S. in December 1984.

Rudder’s Box: Three large individuals of this species were identified on the eastern
boundary of Block B. These were identified by Lisa Brown, one of the environmental
scientists undertaking the fauna survey. Two other environmental scientists (Nicole
Barkwill and Don Owner) were present to verify Lisa’s identification. Griffith, S.
also identified this species in the study area during a field survey in December 1984.
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Little Bent-wing Bat and Large Bent-wing Bat: These two species were both recorded in
the Moist Open Forest during September 1996. These individuals were recorded by
G. CRichards. Appendix G provides more detail on the methodology used to identify
these individuals.

Figure 2.4 illustrates the location of the significant flora and fauna identified during
the most recent field survey. Appendix G illustrates the location of the significant bat
fauna identified during the study.
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Chapter 3

STUDY REGION AND LOCALITY

3.1  DESCRIPTION OF THE STUDY REGION

A detailed description of the study region has been provided in this chapter to allow
the existence of threatened fauna and flora habitat on both a broad and detailed scale
to be examined. Particular emphasis has been placed on the existence of vegetation
communities in the region which provide similar habitat to that found on the subject
site and study area.

3.1.1 Biogeographic Regions

L. Interim Biogeographic Regionalisation according to Thackway and Cresswell, 1995.

The Australian Nature Conservation Agency (ANCA) has developed a system of
interim biogeographic regionalisation for Australia (IBRA). This system was
developed for the purpose of establishing a national comprehensive system of parks
and reserves. A biogeographic region can be defined as “a complex land area composed
of a cluster of interacting ecosystems that are repeated in similar form throughout.”
(Thackway and Cresswell, 1995). A biogeographic region describes the dominant
landscape, scale of climate, lithology, geology, landforms and vegetation. IBRA has
been derived by a combination of expert field ecological knowledge and
interpretation of existing State and Territory regionalisations. In May 1996 the
Director General of NPWS gave notice that pursuant to section 4 (1) of the TSC Act
1995, and section 4 (6A) of the EP&A Act 1979, the national system of biogeographic
regionalisation, identified in Thackway and Cresswell (1995), is appropriate for the
purposes of the provisions in which the term ‘region’ is used.

Biogeographic regions provide a framework for summarising patterns, aggregating
information and allocating resources and priorities in Nature Conservation. They
are an ‘ecologically meaningful’ approach to defining a region, as they are based
upon a conceptual model which seeks to describe and explain regional patterns of
biological diversity and productivity. For the purposes of this report, the NSW
North Coast Region (as defined by Thackway and Cresswell, (1995)), has been
chosen as the biogeographic region used for determining the broader regional
significance of the subject site and study area.
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This region has been given the IBRA code NNC and the IBRA name NSW North
Coast. The boundaries of this region are illustrated on the map “Boundaries of IBRA
Regions”, ANCA, 23 March 1995, Map Version 4.0 and are shown in Figure 3.1.

1. The Biogeographic Region according to Specht et. al., 1995

An assessment of the conservation status of plant communities has been carried out
by Specht et al, 1995. Vegetation lists for the whole of Australia have been examined
on a grid basis with 921 major and minor plant communities objectively defined.
Distribution of these communities and location of conservation reserves containing
these communities are mapped including an appraisal of the conservation status of
each plant community.

Floristic data has been analysed by CSIRO computer program TWINSPAN.
Biogeographic regions within Australia have been determined from analysis of

TWINSPAN floristic groups recorded in 1° latitude and 1° longitude cells across
Australia. The region in which the subject site is contained is defined as Eastern 2

(E2) as shown in Figure 3.2. This region covers the coastal areas and part of the
tablelands areas of NSW.

3.1.2 Smaller Regions

Because biogeographic regions are very large, covering the entire northern NSW
Coast and beyond, the level of detail in describing habitats is broad. For this reason,
two other regional areas have been defined to assess the representativeness and
reservation of habitat on a more detailed scale. These regional areas are the southern
area as defined by Benson and Hager (1994) and the local government areas of
Greater Taree City Council and Great Lakes Shire Council as described below.

L. The Southern Zone according to Benson and Hager, 1994

The southern zone of the North Eastern NSW Forest Plant Communities as described
by Hager and Benson (1994), has been used in this report as a smaller regional area.
In the north, this area is defined by a line which runs down the Oxley Highway to
Yarrowitch and passes through Werrikimbe National Park to Crescent Head. In the
west, the region is defined by the New England Highway while the southern and
eastern boundaries are defined by the Hunter River and Pacific Ocean respectively.
An illustration of this area is given in Benson and Hager, 1994 and is shown in Figure
.3,
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1. [mmediate Region

The combined boundaries of the local government areas of Great Lakes and Greater
Taree have been used to define the immediate region surrounding the subject site.
Definition using these boundaries allows for ease and accuracy in collation of
information . This region is illustrated in Figure 3.4.

3.2  DESCRIPTION OF THE LOCALITY

The locality is defined as the area within a 10 kilometre radius of the subject site.
This definition is in accordance with the Director General’s requirements for the SIS.
A topographic map of the locality can be found at Appendix B. This map shows the
location of areas of significance for threatened species, parks, reserves, forestry areas,
SEPP 14 areas, Environmental Protection Zones, land tenure and the recording of
threatened species within the locality.

3.3 REGIONAL HABITAT RESERVATION

Vegetation communities reflect differences in community structure and plant species
composition. The vegetation communities and habitats on the study area and
subject site are discussed in Chapter 2.

The majority of animals choose habitat based primarily on structural differences of
vegetation communities, rather than detecting specific plant species differences.
This, of course excludes the Koala, which chooses habitat based mainly upon the
presence of particular plant species. Structural characteristics include the height of
the dominant layer, the number of distinctive layers and the density of vegetation.
Many specialised faunal groups may depend heavily upon the availability of specific
habitat characteristics such as tree hollows, to survive. Any activity that changes the
structure or cover of vegetation and consequently habitat characteristics may result
in modifications to the composition of fauna within an area.

3.3.1 Vegetation Types in the Region

L Interim Biogeographic Regions according to Thackway and Cresswell, 1995,

Thackway and Cresswell (1995) have determined the reservation status within each
interim biogeographic region by calculating the relative area of each region
conserved in protected areas. The NSW North Coast (NNC) biogeographic region
covers 60,794 square kilometres. The Queensland component accounts for 2,604
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square kilometres of this area, while the NSW component amounts to 58,189 square
kilometres. In the NNC region, reserved areas account for 5-10% of the total area. In
considering this data, it should be noted that Thackway and Cresswell (1995)
acknowledge that the current system of protected areas does not comprise a
comprehensive sample of the variety of environments and landscapes.

Thackway and Cresswell (1995) document the dominant ecosystem condition and
limiting factors and constraints to conservation management of each IBRA. In the
NNC region, the dominant ecosystem condition of the Queensland component is
documented as being ‘modified ecosystems with very few indigenous ecosystems
remaining’. The NSW component is documented as having indigenous ecosystems
present but co-existing with pastoral/timber industries. Dominant limiting factors
to conservation management in the Queensland component are documented as
being urbanisation and horticulture. In the NSW component, the major limiting
factors to conservation management are documented as being agriculture, clearing,
cropping, feral animals, wildfire, forest timber production/harvesting, grazing and
pastoral use, horticulture, mining, tourism, urbanisation and weeds.

1. Biogeographic Region according to Specht et. al. 1995
a. Distribution

The distribution of Australian vegetation communities has been identified on a
series of maps within Specht et. al. (1995). Within Specht et al (1995), the vegetation
community which most closely resembles the Dry Open Forest type on the subject
site is Eucalyptus paniculata - E. propingua (plus or minus E. acmenioides plus or minus
E. pilularis). Specht et al does not document any similar communities to the
depauperate rainforest.

Eucalyptus paniculata - E. propinqua (plus or minus E. acmenioides plus or minus E.
pilularis) is distributed along the eastern coastal areas of Australia from
approximately Hervey Bay south to southern NSW.

b. Conservation

The conservation status of each plant community was assessed using the following
criteria:

Q conservation in a reserve;
u] size and number of reserves;
Q diversity of plant communities in the reserve; and
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Q representation in all biogeographic regions in which it occurs.

Conservation of Eucalyptus paniculata - E. propinqua (plus or minus E. acmenioides plus
or minus E. pilularis) is poor (Specht et al, 1995), with this community being
conserved in only 1 or 2 small reserves probably subject to human pressure. The
range of biogeographic regions is not represented and ecological diversity is usually
not present within these reserves. Within the E2 region the 2 reserves in which the
Eucalyptus paniculata - E. propinqua (plus or minus E. acmenioides plus or minus E.
pilularis) community is found have a total area of 17,740 hectares.

ii. The Southern Zone according to Benson and Hager, 1994.

Benson and Hager (1994) have undertaken an assessment of the conservation status
of forest plant communities in north eastern NSW. Table 3.1 outlines the
conservation status of the associations found within the plant communities on the
study area and subject site. The condition of these associations is not described by
Benson and Hager, however since these reserves are managed for conservation
purposes it could be reasonably expected that the majority would be diverse and
natural.

Griffith (1993) describes the conservation status of coastal plant communities in
Northern NSW. He indicates that Eucalyptus pilularis forests are widespread on
bedrock substrates on the North Coast. Coastal reservations in which this
community occurs includes Hat Head National Park, Limeburners Creek Nature
Reserve, Crowdy Bay National Park, Booti Booti National Park and Myall Lakes
National Park. This community occurs on both sandy substrates and bedrock
substrates within these reserves.

Griffith (1993) also describes Eucalyptus grandis wet sclerophyll forests as widespread
on the north coast in moist bedrock gullies association. Coastal reservations in
which this community occurs includes Limeburners Creek Nature Reserve, Crowdy
Bay National Park and Booti Booti National Park. This community occurs on both
sandy substrates and bedrock substrates within these reserves.
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1. Immediate Region

Within the immediate region a number of reserves exist within both State Forests
and National Parks. The type, location, size and condition of these reserves are
outlined below. In addition, a number of State Forests exist within the immediate
region. The type, location and size of these forested areas, including the forest types
present within these forests are also discussed below.

It is recognised that native vegetation units exist within freehold ownership. These
areas are not discussed on a regional level due to the uncertainty associated with the
medium to long term security of these units.

a. Greater Taree Local Government Area
State Forest Flora Reserves
Rowleys Rock Flora Reserve
Location: Bulga State Forest and Dingo State Forest.
Area: 146 ha.
Altitude: 600-1018m.

Climate: Temperate. Annual rainfall approx 1600mm. Occasional winter
snowfalls.

Major Vegetation Types: Equal areas of rainforest and eucalypt forest. The
rainforest is documented as being mostly Booyong subtropical type with a strong
infusion of species more typical of warm temperate rainforest and small areas of
depauperate rainforest. Eucalypt types vary from dry to tall wet sclerophyll forest,
with more typical species including Blackbutt, Tallowwood, Sydney Blue Gum, New
England Blackbutt and Silvertop Stringybark. This reserve contains similar habitat
to that found on the study area.

Vegetation Condition: This reserve is mostly diverse and natural. Weed species are
scarce and disturbance is minimal.

Rudders Box Flora Reserve
Location: Kiwarrak State Forest.
Area: 31ha.

Aldtude: 100-200m.

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 3.7



Climate: Warm temperate; rainfall approx 1200mm per annum. Light winter
frosts.

Major Vegetation Types: Flooded Gum is present along gullies with a rainforest
understorey. A Narrow-leaved White Mahogany, Red Mahogany, Grey Ironbark,
Grey Gum forest type occurs on the slopes, while a Grey Gum, Grey Ironbark, White
Mahogany forest type occurs on the ridges. An ecologically significant feature of
this reserve is the presence of Rudder’s Box scattered in a range of sizes through all
of the forest types in this reserve. State Forests (1989) state that Rudder’s Box is of
limited general distribution, with its major centre of occurrence in and around
Kiwarrak State Forest. This reserve contains similar habitat to that found on the
study area.

Vegetation Condition: This reserve is diverse and natural. Weed species are scarce
and disturbance is minimal.

NPWS Reserves/National Parks
Crowdy Bay National Park
Location: Stretching from Crowdy Bay to Dunbogan.
Area: approximately 8,022 hectares.

In 1992 Griffith undertook a survey and study of the vegetation of Crowdy Bay
National Park. Methods included air photo interpretation and the sampling of
vegetation in transects along gradients. The majority of the park falls within Greater
Taree City Council Local Government Area, while only a small portion in the north
falls within Hastings Shire Council Local Government Area. Griffith (1992)
documents 10 formations, 3 complexes and 13 subformations for the park which
covers 54 vegetation communities. There is currently no written data on the total of
each vegetation community in Crowdy Bay National Park, however a general idea
may be gained from the vegetation map in Griffith’s report. The following
communities (which are actually documented as sub-formations where a community
represents an alliance) are present.

] littoral rainforest dominated by Cupaniopsis anacardioides and Lophostemon
confertus;

] mangrove forest and woodland dominated by Avicennia marina;
a wet sclerophyll forest dominated by Eucalyptus grandis and E. pilularis;
a dry sclerophyll forest and woodland dominated by E. pilularis, E, gummifera,

E. planchoniana; E. microcorys, E. signata, E. seeana, E. intermedia, E. resinifera,
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Angophora costata, A. floribunda, Allocasuarina littoralis, Banksia integrifolia, B.
serrata and Leptospermum laevigatum;

swamp sclerophyll forest and woodland dominated by Eucalyptus robusta, E.
resinifera, Melaleuca quinquenervia, M. sieberi, Angophora costata and Casuarina
glauca;

dry sclerophyll mallee forest and woodland dominated by Eucalyptus
pilularis, E. signata, E. planchoniana, E. pilularis and E. resinifera;

swamp sclerophyll mallee forest and woodland dominated by E. robusta;
rain-shrubland dominated by Cupaniopsis anacardioides;

dry sclerophyll shrubland dominated by Banksia aemula, B. integrifolia,
Allocasuarina littoralis, Acacia sophorae and Leptospermum laevigatum;

swamp/wet sclerophyll shrubland dominated by Banksia ericifolia,
Leptospermum juniperinum and Melaleuca sieberi;

dry sclerophyll mallee shrubland dominated by Eucalyptus pilularis;
dry heathland dominated by Banksia aemula and Allocasuarina littoralis;

graminoid clay heathland dominated by Banksia oblongifolia, Allocasuarina
littoralis, Hakea teretifolia, Aristida warburgii and Ptilanthelium deustum;

wet heathland dominated by Banksia oblongifolia, Leptospermum liversidgei, L.
Juniperinum, Lepyrodia interrupta, Sprengelia sprengelioides and Xanthorrhoea
fulva;

chenopod shrubland dominated by Sarcocornia quinquefaria and Sporobolus
virginicus;

tussock grassland dominated by Spinifex sericeus;
sod grassland dominated by Themeda australis;

sedgeland dominated by Baumen juncea, B. rubiginosa, Leptocarpus tenax, Restio
pallens, Schoenus brevifolius, Lepironia articulata, Gahnia sieberana, Gleichenia
dicarpa and Cladium procerum;

Rushland dominated by Juncus krausi,

Fernland dominated by Blechnum indicum;
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Q saltmarsh complex; and
Q headland.

This park contains a limited amount of similar habitat to that found on the study
area.

Vegetation Condition: Most of the area is in a relatively undisturbed condition,
however large portions are currently regenerating from sand mining and abound
with weed species, particularly Bitou Bush. Some forested areas also exhibit signs of
frequent ‘hot’ fires.

Coocumbac Island Nature Reserve
Location: Manning River at Taree.
Area: approximately 6 hectares.

This reserve is one of only two remnants of sub-tropical floodplain rainforest along
400 kilometres north from the Hunter River. The vegetation in the reserve is of the
‘large fig - giant stinging tree’ association. It is fringed by Grey and River Mangrove
and Swamp She-oak. None of the vegetation communities in this reserve are similar
to the vegetation communities on the study area.

Vegetation Condition: Much of the rainforest on the island is in good condition with
only minor infestations of exotic weeds. There is a cleared portion of the island that
is heavily infested with weeds, which if left uncontrolled would enter the rainforest
section of the reserve. The NPWS has undertaken a program of weed control within
the area (GTCC, 1995)

Khappinghat Creek Nature Reserve

Location: North of Diamond Beach and directly south of Saltwater, extending
along Khappinghat Creek. '

Area: 367 hectares (] Murray, SENSW, pers comm).

The GTCC State of the Environment report documents this reserve to be a ‘fine
example of bar estuary and coastal sclerophyll complex’. The area includes
examples of Eucalyptus pilularis open forest, E. pilularis ‘mixed hardwood’ open
forest, Melaleuca quinquenervia open forest and woodland, Eucalyptus robusta open
forest and woodland, Casuarina glauca open forest, open to closed scrub, wet and dry
heath and sedgeland and grassland. The area is documented as being dominated by
a coastal wetland complex. The area would provide a limited amount of similar
habitat to the forest on the study area.
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Vegetation Condition: Part of this area is currently being mined for rutile and will
be added to the reserve once mining is complete. Some weeds occur within the
reserve. There has also been some bark stripping of paperbarks within the reserve,
otherwise the reserve is relatively natural and diverse.

Weelah Nature Reserve
Location: Bulga Plateau west of Laurieton.
Area: 37 hectares.

This reserve is surrounded on three sides by Bulga State Forest. The reserve consists
almost entirely of sub-tropical rainforest, and was donated to NPWS specifically for
the preservation of the rainforest. Floyd (1976) documented the area as containing
great diversity of total species present. Floyd (1976) discusses the existence of a
small area of wet sclerophyll forest in this reserve, hence it is likely to provide some
amount of similar habitat to the Depauperate Rainforest on the study area.

Vegetation Condition: The condition of the reserve is not entirely pristine, as Floyd
(1976) documented the rainforest as having been burnt in parts, causing the
mortality of a number of plants.

b. Great Lakes Local Government Area
State Forests Flora Reserves
Sugar Creek Flora Reserve
Location: Wallingat State Forest.
Area: 85ha.
Altitude: 15-30m.
Climate: Subtropical. Rainfall about 1400mm.

Major Vegetation Types: Flooded Gum and Sydney Blue Gum are most typical.
There are also smaller areas of White Mahogany, Red Mahogany, Grey Ironbark,
Grey Gum, Blackbutt, Depauperate Rainforest and Coachwood Crabapple Rainforest
types. This reserve contains similar habitat to that found on the study area.

Vegetation Condition: This reserve is diverse and natural. Weed species are scarce
and disturbance is minimal (Kent pers comm, SENSW).
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O’Sullivan’s Gap Flora Reserve

Location: Bulahdelah/Wang Wauk State Forests.
Area: 320ha.

Altitude: 45-260m.

Climate: Warm temperate. Rainfall about 1300mm.

Major Vegetation Types: The gullies contain Flooded Gum with some areas of
rainforest. Rainforest species are common in the understorey. Tallowwood, Sydney
Blue Gum, Narrow-leaved White Mahogany, Grey Gum and Grey Ironbark occur at
higher topographic levels. This reserve contains similar habitat to that found on the
study area.

Vegetation Condition: This reserve is diverse and natural. The Pacific Highway cuts
through this reserve and a picnic area is also located in this reserve. Weeds have
infiltrated these areas, otherwise weed species are scarce and disturbance is minimal
(Kent pers comm, SENSW).

Brysons Flora Reserve

Location: Myall River State Forest.

Area: 18ha.

Altitude: 210-370m.

Climate: Warm temperate with heavy winter frosts. Rainfall about 1400mm.

Major Vegetation Types: White Mahogany Forest Type is most typical, with smaller
areas of Tallowwood-Sydney Blue Gum and Brushbox types. This reserve contains
similar habitat to that found on the study area.

Vegetation Condition: This reserve is diverse and natural. Weed species are scarce
and disturbance is minimal (Kent pers comm, SENSW).
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National Parks and Wildlife Reserves/National Parks

Muynll Lakes National Park
Location: North of Hawks Nest, south of Seal Rocks and west of Bulahdelah.
Area: 31, 562 hectares.

An assessment of the north eastern portion of this National Park was undertaken by
Myerscough and Carolin in the early 1980s. This north eastern portion is known as
the Eurunderee area and is approximately 12,500 hectares in size. It lies between the
lake systems and the ocean from Mungo Brush to Smiths Lake and Seal Rocks.
National Parks and Wildlife Service (NPWS) has advised that this is the most
comprehensive survey of the park and documents the vegetation of slightly less than
half the park. The following vegetation communities and their distribution have
been documented by Myerscough and Carolin as occurring in the Eurunderee area.
These are documented according to the dominant species in each stratum. A
comprehensive list of vascular plants in each vegetation community is available in
Myerscough and Carolin (1986):

Q wet sclerophyll forest dominated by Rough-barked Apple, Spotted Gum,
Tallowwood, Grey Ironbark and Turpentine of approximately 1,900 ha;

Q dry sclerophyll forest dominated by Blackbutt and Smooth-barked Apple of
approximately 5,200 ha;

Q intermediate dry forest dominated by Blackbutt, Smooth-barked Apple and
Red Bloodwood of approximately 230 ha;

Q dry heath forest dominated by Blackbutt, Smooth-barked Apple, Red
Bloodwood and Broad-leaved Paperbark of approximately 600 ha;

] wet heath forest dominated by Smooth-barked Apple, Swamp Mahogany
and Broad-leaved Paperbark of approximately 200 ha;

Q swamp forest dominated by Broad-leaved Paperbark and Swamp Mahogany
of approximately 1,100 ha;

Q fringe forest dominated by Swamp Oak and Broad-leaved Paperbark of
approximately 350 ha;
Q headland thicket dominated by Tuckeroo, Coastal Banksia, Scentless

Rosewood and Lilly Pilly of approximately 150 ha;
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a vine thicket dominated by Rhodomyrtus, Lilly Pilly, Native Guava, Tuckeroo
and Coastal Banksia of approximately 60 ha;

Q beach-dune thicket dominated by Saw Banksia, Coastal Banksia, Coastal Tea
Tree, Tuckeroo and Sweet Pittosporum of approximately 350 ha;

=] dry heath dominated by Banksia species of approximately 200 ha;

Q wet heath dominated by Barnksia oblongifolia of approximately 500 ha;

a sand grasslands dominated by a wide range of salt-tolerant grass species of
approximately 40 ha;

Q foredune complex dominated by various salt-tolerant herbs of approximately
670 ha;

Q swamp dominated by Broad-leaved Paperbark and Swamp Banksia of

approximately 820 ha; and
Q Lepironia swamp dominated by Lepironia articulata of approximately 60 ha.

This park contains a relatively limited amount of similar habitat to that on the study
area, although plant species composition is mostly different.

Vegetation Condition: Myerscough and Carolin (1986) document the majority of the
vegetation in the park to be in a relatively natural condition. However, there are a
number of large areas within the park which are regenerating after sand mining and
‘hot’ fires.

Booti Booti National Park
Location: South of Forster.
Area: 1,488 hectares.

An assessment of Booti Booti National Park (at the time of the assessment it was a
State Recreation Area) was undertaken by Lisbet De Castro Lopo in the early 1980s
as an in-house document, conducted on behalf of the Booti Booti State Recreation
Area Trust and the Department of Lands (De Castro Lopo, 1980). Since De Castro
Lopo’s survey was undertaken, an additional 420 hectares was gained by NPWS to
the north of the original area. This has been documented in draft from as an
addendum to De Castro Lopo’s report. De Castro Lopo’s documentation of the
vegetation communities in Booti Booti National Park has been based primarily on
structural characteristics with lesser regard given to dominant species. As a full
species list has been provided by De Castro Lopo for each community, we have been
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able to alter the organisation of the vegetation communities so that they are based on
dominant species, giving less regard to structure, so enabling a comparison to be
made to vegetation communities on the study area. Ground truthing was conducted
where necessary.

After Myall Lakes National Park, Booti Booti is the largest NPWS estate in the
region, now totalling approximately 1,488 hectares. The following vegetation
communities and their distribution have been documented as occurring in Booti
Booti National Park. These are documented according to the dominant species in
each stratum. A more comprehensive list of vascular plants in each vegetation
community is available in De Castro Lopo (1980).

a] Blackbutt/Smooth-barked Apple Forest dominated by Blackbutt and
Smooth-barked Apple of approximately 300 ha;

a Rainforest dominated by a large variety of typical warm temperate rainforest
species of approximately 109 ha;

Q Blackbutt/Grey Ironbark Forest dominated by Blackbutt and Grey Ironbark
of approximately 35 ha;

a Dune Community dominated by Coastal Tea Tree and a variety of halophytic
herbs of approximately 255 ha;

] Mixed Lowland Forest dominated by Broad-leaved Paperbark, Cabbage Tree
Palm and Swamp Mahogany of approximately 79 ha;

Q Paperbark Swamp Forest dominated by Broad-leaved Paperbark of
approximately 110 ha;
] Saltmarsh and Mangrove dominated by Glassworts, Twig Rush, Grey

Mangrove, Broad-leaved Paperbark and Swamp Oak of approximately 60 ha;

Q Wet Heath dominated by sclerophyllous species in the families Restionaceae,
Proteacea, Fabaceae, Myrtaceaea and Epacridaceae of approximately 150 ha;

Q Swamp Oak/Paperbark/Cabbage Tree Palm/Swamp Mahogany Swamp
Forest dominated by Swamp Oak, Broad-leaved Paperbark, Cabbage Tree
Palm and Swamp Mahogany of approximately 50 ha;

Q Forest Red Gum Forest dominated by Forest Red Gum of approximately 60
ha;

a Blackbutt/Tallowwood/Forest QOak Forest dominated by Blackbutt,
Tallowwood and Forest Oak of approximately 110 ha;
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a Littoral Rainforest dominated by a large variety of mesophyllic species of

approximately 80 ha;

Q Grass and Shrubland dominated by Allocasuarina species and Coastal Banksia
of approximately 60 ha;

=] Blackbutt/Forest Red Gum/Banksia Forest dominated by Blackbutt, Forest

Red Gum and Saw Banksia of approximately 15 ha;

a Heath and Grassland dominated by Swamp oak and a variety of coastal herb
species of approximately 5 ha; and

a Mixed Shrubland dominated by a variety of shrubs including Giant
Honeymyrtle, Lantana and a variety of rainforest species of approximately 10
ha.

This park contains some amount of similar habitat to that on the study area,
although plant species composition is mostly different.

Vegetation Condition: This park is generally in good condition and relatively
natural. Parts of the park have been sandmined in the past and revegetation in parts
of these areas is not in balance. There are also areas of high modification in heavy
tourist areas such as Elizabeth Beach, Tiona Park, Cape Hawke, Green Point, Camp
Elim, other picnic and boating areas and road areas. The most commonly occurring
weed species is Lantana , with Bitou Bush/Boneseed also occurring.

Wallis Island Nature Reserve
Location: Within Wallis Lake, near Forster.
Area: Approximately 680 hectares.

The Wallis Island Plan of Management was utilised to determine the vegetation
communities on Wallis Island. No vegetation assessment has been conducted for the
south eastern corner of Wallis Island which was formerly the extent of Wallis Island
Nature Reserve. Wallis Island Nature Reserve now extends north to the southern
border of the air strip. The Plan of Management contained no species list for the
vegetation communities identified on the island, hence aerial photo interpretation
and ground truthing were undertaken. The following vegetation communities were
identified:

Q Blackbutt/Smooth-barked Apple Forest dominated by Blackbutt and
Smooth-barked Apple of approximately 430 ha;
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a Dry Heath dominated by Coastal Tea Tree and Saw Banksia of approximately
100 ha;

Q Wet Heath dominated by sclerophyllous species in the families Restionaceae,
Proteaceae, Fabaceae, Myrtaceaea and Epacridaceae of approximately 130 ha;
and

Q Sedgeland dominated by Lepironia, Twig Rush and Grey Mangrove.

This park contains some amount of habitat similar to that on the study area,
although plant species composition is largely different.

Vegetation Condition: Some areas of this reserve are currently regenerating from
fire. Weed species are prevalent in some areas. The area is used frequently for
recreation purposes on the fringe, hence moderate human modification is evident.
The core of the reserve is mostly diverse and natural.

C. Other Reserves

There are a number of other smaller nature reserves within Great Lakes Local
Government Area, including Yahoo Island (47 ha), Regatta Island (102ha), Bandicoot
Island (30ha), Baldy Island (61ha), John Gould (26 ha), Stormpetrel (8), Boondelbah
(9), Seal Rocks (0.3 ha), Little Broughton Island(36 ha) and Coolongolook (198 ha).
There is currently no data available on vegetation communities within these nature
reserves (Turner pers comm, NPWS), however the general type of vegetation within
these reserves can be estimated from their location. The majority of these reserves
are located within or adjacent to Wallis Lake or its tributaries, hence vegetation
would be expected to be predominantly riparian or swampy and largely different to
that found on the study area, providing only limited areas of similar habitat.

3.3.2 Vegetation Types Within Forestry Management Areas

Table 3.2 shows the areas of particular forest types (vegetation communities) within
the State Forests of the Taree Forestry Management Area (Taree FMA). The
breakdown of forest types for each State Forest shows that the Dry Open Forest type
in the study area is relatively abundant within the Taree FMA.
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Table 3.2 Area Of Vegetation Communities Within The Taree Forestry Management Area

STATE FOREST
FOREST TYPE Wallamba | Coolongolook | Mitchells | Kiwarrak Yarratt Total
Island
Subtropical Rainforest (3) 27 27
Subtropical/Depauperate 4 4
Rainforest (6/23)
Subtropical/Depauperate 106 106
Rainforest (6/26)
Depauperate Rainforest (23) 1 1
Depauperate Rainforest - 25 25
Viney Scrub (26)
Paperbark (31) 222 46 268
Dry Blackbutt (36) 2 2
Moist Blackbutt (37). Also 62 412 182 656
includes 37a and 37b.
Blackbutt/Grey Gum /Grey 1258 1258
Ironbark/White Mahogany
(37/62)
Tallowwood/Sydney Blue 30 14 780 25 849
Gum (47). Also includes 47f
Tallowwood/Sydney Blue 982 982
Gum/Brushbox (47/53)
Flooded Gum (48) 119 133 252
Narrow-leaved White 72 103 2360 329 2864
Mahogany/Red Mahogany/
Grey Ironbark/ Grey Gum
(60). Also includes 60f
Grey Gum/ Grey Ironbark/ 281 226 5958 2071 8536
White Mahogany (62). Also
includes 62a and 62b
Spotted Gum/ Grey 246 184 629 474 1533
[ronbark/ Grey Gum (74)
Forest Red Gum (92) 11 11
Scribbly Gum (117) 19 19
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Table 3.2 Area Of Vegetation Communities Within The Taree Forestry Management Area

STATE FOREST
Improved Pasture and Crop 23 23
land (216)
Forestry Hardwood 293 293
Plantations (218b)
Cleared/Partially Cleared 4 4
(220
Scrub (224) 11 11
Rock (234) 2 2
TOTALS 634 527 62 13155 3346 17726

Notes: 1. Forest Type is presented in brackets after the type description.
2. Referenced from Taree District State Forests of NSW.

3. Areas in hectares.

34 LOCAL HABITAT RESERVATION AND SPECIES POPULATIONS

Within the locality there are a number of areas which may form significant habitat
for threatened species. These areas include: wetlands (under SEPP 14); areas zoned
by Greater Taree City Council and Great Lakes Council as environmental protection
areas; crown land, much of which is contained in its natural state, and Kiwarrak
State Forest. The location of each of these areas is shown on the topographic locality
map in Appendix C.

3.4.1 Conservation Areas in the Locality

1. SEPP 14 Wetlands

These areas are significant because of their ecological function, with the need for a
policy arising out of the exploitation and degradation that occurred within coastal
wetlands in the past. The aim of SEPP 14 - Coastal Wetlands is to ensure that coastal
wetlands are preserved and protected in the interests of the State. The security of
SEPP 14 wetlands for conservation purposes is not absolutely ensured as some
developments are permitted within or nearby these wetlands provided development
consent is obtained.
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1. Environmental Protection Zones

The environmental protection zones marked on Appendix D aim to protect and
conserve features which are environmentally sensitive or delicate or of particular
environmental interest. The general objectives of theses zones are to protect
conservation values in the zoned areas. These zones are not necessarily secure from
destruction or modification, however they have been recognised as areas of
significance requiring extraordinary protection. The classification and objectives of
these zones have been defined for both the Greater Taree City Council and the Great
Lakes Council areas:

a. Greater Taree City Council

The Greater Taree City Council Local Environmental Plan (1995) indicates that the
following conservation zonings exist within the locality:

a 7 (a) Environmental Protection Habitat. The objectives of this zone are to
protect and conserve features which are environmentally sensitive or delicate
or of particular environmental interest; and to regulate development to avoid
inappropriate uses which would destroy or damage a habitat ecosystem,
particularly that of wetlands, significant vegetation or wildlife.

b. Great Lakes Council

The current Local Environmental Plan (LEP) covering the Great Lakes Portion of the
locality is the Manning LEP No 1 (which covered the former Manning Shire). This
LEP which was gazetted in 1983 does not include conservation zones for land within
the locality that forms part of the Great Lakes Shire Council area. A consolidated
shire wide LEP is currently in draft form and is close to gazettal. This Great Lakes
Draft Local Environmental Plan 1996 consolidates the three LEP’s that currently
cover the Shire and proposes some rezoning. In particular this draft LEP proposes
rezoning some of the land within the locality to the conservation or environmental
protection zonings listed below:

Q 7 (a) Wetlands. The objectives of this zone are to restrict the type and scale of
development considered incompatible with the special ecological or scientific
values of coastal wetlands; and to allow development where it is unlikely to
have a significant detrimental effect on the growth of native plant
communities and the survival of native wildlife populations and the
provision and quality of habitats for both indigenous and migratory species.
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1. Kiwarrak State Forest

This forest is found to the north of the subject site as illustrated in Appendix C. This
forest consists of large areas of:

a Blackbutt associations with co-dominants including Tallowwood, Red
Mahogany, Red Bloodwood, Turpentine, White Mahogany, Flooded Gum,
White Stringybark and Grey Gum;

Q moist hardwood dominated by Tallowwood, Sydney Blue Gum, Flooded
Gum and Brushbox;

a dry hardwood dominated by Grey Gum, Grey Ironbark, White Mahogany,
Forest Red Gum and Scribbly Gum;

Q Spotted Gum forest types dominated by Spotted Gum;

] maritime forest types dominated by Swamp Mahogany and Broad-leaved
Paperbark; and

Q small areas of rainforest dominated by Sassafras, Corkwood, Giant Stinger
and Myrtle.

Although Kiwarrak State Forest is commercially harvested, its designation as a State
Forest ensures that a continual forest habitat will remain in the locality in the long
term.

iv. Crown Land

There are large areas of crown land within the locality. These areas are found
mainly within the Great Lakes Shire and consist of forest, woodland and wetland
areas. The location of these areas is shown on the topographic map in Appendix C.

3.4.2 Populations of Threatened Species in the Locality
a. Brush-tailed Phascogale

Anecdotal sightings of this species have been made approximately 7 km east of the
study area at Cloverhill Farm (Ecotone), and at Homestead Estate (Ecotone). Three
unchecked sightings have also been made by NPWS at Kiwarrak State Forest
approximately 6 km north of the subject site. Within the study area, this species was
recorded in the Open Forest habitat. The existence of suitable habitat in the vicinity
of the subject site, combined with the number of recordings of this species in the
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region indicates that the Brush-tailed Phascogale is likely to be modérately common
in the locality. Refer to Appendix B for location details.

b. Glossy Black Cockatoo

An anecdotal recording of this species has been made approximately 7 km east of the
study area (Terry Evans - Senior Environmental Scientist at Great Taree City
Council). This species was also recorded within the study area by Debus (1985).
Due to numerous sightings in the region, the Glossy Black Cockatoo is regarded as
being moderately common within the region. A recording of this species within the
locality and the existence of suitable habitat types within the vicinity of the subject
site indicate that this species may be locally common. Refer to Appendix C for
location details.

C. Powerful Owl

A recording of the Powerful Owl has been made approximately 7 km east of the
study area (ERM Mitchell McCotter). This species has been recorded a number of
times throughout the region. Given the large home range of the Powerful Owl, it is
possible that the recordings made within the region are of the same individual or
family group. The Powerful Owl has only been recorded once in the locality. Refer
to Appendix C for location details.

d. Masked Owl

Probable sightings of this species have been made at Cloverhill Farm (Ecotone), at
Homestead Estate (Ecotone) and approximately 7 km east of the study area (ERM
Mitchell McCotter). Given the large home range of the Masked Owl, it is possible
that the recordings made within the region are of the same individual or family
group. Refer to Appendix C for location details.

e. Koala

Six unconfirmed sightings of the Koala have been made by NSW State Forests within
Kiwarrak State Forest north of the study area. Within the study area the Open Forest
would provide the most suitable habitat for the Koala. The Koala has been recorded
frequently throughout the region. Regionally, this species may be considered
relatively common in forested areas. Refer to Appendix C for location details.

. Squirrel Glider

Two unconfirmed sightings of the Squirrel Glider have been made at Homestead
Estate (Ecotone). Within the study area the Open Forest would provide suitable
habitat for the species. Recordings of the Squirrel Glider within the locality and the
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existence of suitable habitat types within the vicinity of the study area indicate that
this species may be locally common. Refer to Appendix C for location details.

g. Tiger Quoll

Three unconfirmed Tiger Quoll sightings have been made by NSW State Forests in
Kiwarrak State Forest north of the study area. NSW State Forests has also made an
unconfirmed sighting of this species approximately 2 km east of the study area.
Within the study area, the Tiger Quoll may utilise all of the habitats to some degree.
This species has been recorded at scattered locations throughout the region and may
be considered moderately common within the region. Recordings of this species
within the locality and the existence of suitable habitat on the study area indicate
that this species may be locally common.

3.4.3 Relative Significance of the Study Area for Subject Species in the
Locality

Given that the forested area in the study area is currently 20 year old regrowth
(approximately), and has only a moderate degree of naturalness (weed species and
vehicular tracks are prevalent), it is likely to provide only sub-optimum habitat for
many threatened species. Larger more pristine areas of habitat exist within the
locality (eg State Forests) and are likely to provide more significant habitat for
threatened species. Hence, in a regional context the study area is likely to be
relatively insignificant. Despite this, threatened species are known to occur in the
study area and mitigation measures should be implemented.
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Chapter 4

FLORAAND FAUNA OF CONSERVATION
SIGNIFICANCE

41  SPECIES PROFILES

4.1.1 Methodology

Two threatened species as listed on the Schedules to the TSC Act were positively
recorded on the study area. These are the Brush-tailed Phascogale which was
recorded within Block B just outside the area proposed to be cleared (ERM Mitchell
McCotter) in September 1996 and the Glossy Black Cockatoo (Debus, S) in 1985.
Debus (1985) indicates that the Glossy Black Cockatoo was observed within the gully
on the southern side of the ridge, outside of the area proposed to be cleared. One
ROTAP species has also been recorded on the boundary of the subject site. Another
28 threatened species have been identified as having a moderate or high possibility
of occurrence. These have been determined via a literature search for information on
their ecology and known habitat preferences. As well as this, a search of the NPWS
Atlas of Wildlife for flora and fauna was undertaken to determine which flora and
fauna species of conservation significance occur within the immediate region.

Part 1.7 of The Director General’s requirements for the SIS lists a number of ‘subject
species” which must be considered for the purpose of the SIS. This list is not
definitive however and a number of species present on this list are unlikely to be
located on the study area due to their known distribution and habitat preferences.
Table 4.1 lists these species, their likelihood of occurrence in the study area, and
reasons for the given likelihood of occurrence.
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Table 4.1

List of Subject Species Provided by NPWS

Species

Likelihood of Occurrence

Reason

Wallum Froglet

Low

No suitable habitat on site.

Regent Honeyeater Moderate. Suitable habitat on site, but
infrequently recorded in the
region.

Black Bittern Low. No suitable habitat on site.

Black-necked Stork Low. No suitable habitat on site.

Osprey Low. Suitable nesting habitat on site,

but no nest was observed.

Glossy Black Cockatoo Recorded on site. Recorded in study area in 1985.

Masked Owl High. Suitable habitat on site and
recorded occasionally in the
region.

Painted Honeyeater Low. Not recorded in the region

within the last 20 years.

Brush-tailed Phascogale

Recorded on site.

Recorded on site.

Common Planigale

Moderate

Recorded sparsely throughout
the region and some suitable
habitat on site.

Yellow-bellied Glider

Moderate.

Recorded sparsely throughout
the region. Suitable but not
optimum habitat on site.

Tiger Quoll

Moderate.

Numerous recordings in the
region, however only a limited
amount of habitat on site.

Eastern Little Mastiff Bat

Moderate

Recorded at only one location in
the region. Suitable habitat on
site.

Squirrel Glider

Moderate - High.

Recorded sparsely throughout
the region. Recorded in the
locality. Suitable habitat on site.

Koala

Moderate

Recorded frequently throughout
the region and the locality and
suitable habitat on site, however
no evidence was found of this
species on site.

Golden-tipped Bat

Low

Recorded infrequently
throughout the region and
limited suitable habitat in the
study area.

Great Pipistrelle

Moderate.

Recorded infrequently
throughout the region. Suitable
habitat on site.

Little Bent-wing Bat

Recorded on site.

Recorded on site.

Large Bent-wing Bat

Recorded on site.

Recorded on site.

Large-footed Mouse-eared Bat

Low

Only one recording within the
region. Study area does not
contain suitable habitat.

Greater Broad-nosed Bat

Moderate-High

A number of recordings within
the region. Suitable habitat on
site.

Stephen’s Banded Snake

Moderate

This species has been recorded
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within the region. No recordings
within the locality, but suitable
habitat on site.

Eucalyptus glaucina

Moderate

Not recorded during the flora
survey, but may have been
overlooked as suitable habitat
exists on site.

Eucalyptus rudderi

Recorded on site.

Recorded on site.

Grevillea granulifera

Moderate.

Not recorded during the flora
survey, but may have been
overlooked as suitable habitat
exists on site.

Only those species which have been given a moderate or high likelihood of
occurrence on the study area have been considered in the species profiles. In
addition to these, a number of species not listed by The Director General will be
included in the species profiles based upon their known habitat preferences and
occurrence in the region. These include:

a Swift Parrot;

Q Turquoise Parrot;

a Square-tailed Kite;
Q Powerful Owl

Q Parma Wallaby;

a Pale-headed Snake;
Q Tetratheca juncea;

Q Hibbertia hexandra;
Q Thesium australe and

Q Grevillea obtusiflora.

4.1.2 Endangered Species

Endangered species are those species listed on Schedule 1 of the TSC ACT 1995. No
endangered species are known to occur in the study area, however three have been
identified as possibly occurring in the study area. A species is eligible for listing as
an endangered species if, in the opinion of the Scientific Committee:
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“(a) it is likely to become extinct in nature in NSW unless the circumstances and factors
threatening its survival or evolutionary development cease to operate, or

(b) its numbers have been reduced to such a critical level, or its habitats have been so
drastically reduced that it is in immediate danger of extinction, or

(c) it might already be extinct but is not presumed extinct.”

4.1.3 Vulnerable Species

Vulnerable species are those species that are listed on Schedule 2 of the TSC Act,
1995. Of the 29 species examined in this study, 26 are listed as ‘Vulnerable”. A
species is eligible for listing as a vulnerable species if, in the opinion of the Scientific
Committee:

“the species is likely to become endangered unless the circumstances and factors threatening
its survival or evolutionary development cease to operate” .

4.1.4 Endangered Populations and Ecological Communities

The TSC Act does not currently list any endangered populations or ecological
communities, therefore they cannot be addressed in this report.

4.1.5 Key Threatening Processes

The TSC Act does not currently list any key threatening processes, however the
threatening processes generally affecting each threatened species are discussed in
the species profiles.

4.1.6 Critical Habitat

There is currently no declared critical habitat in NSW, therefore it could not be
referred to in this report.

4.2 THREATENED SPECIES PROFILES

This chapter details the requirements and characteristics of each of the 24 species
known/likely to occur within the study area. The impacts of the proposed
development and recommended mitigation measures are also briefly discussed in
this chapter and examined in detail in Chapter 5.

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 44



The regional distribution records of the NPWS Atlas of Wildlife were obtained to
highlight those species previously recorded in the region. Past reports which have
been prepared in the locality were also accessed to gain information on the presence
of threatened species in the locality.

43 BIRDS

4.3.1 Swift Parrot (Lathamus discolor)

1. Statewide Abundance and Conservation Status

This species occurs in the eastern half of NSW, through to southern Queensland,
although it is known to breed only in Tasmania. It occurs in NSW between January
and May when it migrates from Tasmania. Listed on Schedule 2 (Vulnerable) of the
TSC Act, 1995.

i. Immediate Regional Abundance

This species has been recorded only in Crowdy Bay National Park, hence its regional
distribution is likely to be rare.

111. Local Abundance

This species has not been recorded in the locality.

1. Habitat Requirements

This species inhabits most types of timbered country which contains flowering tree
species, particularly eucalypts.

v. Home Range

Their movement patterns appear to depend upon the availability of nectar and
blossoms, as they follow the blossoming of various species (Frith et al, 1977).
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i, Feeding Requirements

They feed voraciously on pollen and nectar, particularly of Eucalypt species. They
also feed on insects and their larvae, as well as seeds, fruits, berries and vegetable
matter (Frith et al, 1977).

vii.  Roosting, Breeding and Shelter Requirements

This species rests in the perches of tall trees in family groups. They breed in late
September to early January in Tasmania only. They nest in a hollow limb or hole
high in a tree, usually a Eucalypt. Egg incubation usually lasts about 20 days. They
return to the mainland between January and May.

viii.  Habitat Distribution in the Study Area

The Open Forest habitat would be utilised by this species for foraging. The
Herbland may also be used for foraging.

ix. Threatening Processes

The main threat to this species is habitat modification and destruction, particularly
the loss of mature hollow bearing trees through agricultural and forestry operations.
X Impact From Proposal

If this species utilises the study area, it is likely to be only moderately affected by a
loss of foraging habitat.

xi. Ameliorative Measures

The impact of the proposal will be ameliorated through the progressive revegetation
of the disturbed areas using locally endemic tree species. Because the development
is unlikely to have a significant impact upon this species, no intensive amelioration
measures are required.
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4.3.2 Turquoise Parrot (Neophema pulchella)

L. Statewide Abundance and Conservation Status

This species occurs in the eastern half of NSW, through to southern Queensland.
Listed on Schedule 2 (Vulnerable) of the TSC Act, 1995.

i, Immediate Regional Abundance

This species has been recorded in Myall Lakes National Park and Myall River State
Forest, hence its regional distribution is likely to be rare.

ii. Local Abundance

This species has not been recorded in the locality.

1. Habitat Requirements

This species inhabits open forest and timbered grasslands on mountain slopes,
ridges and along watercourses (Frith, 1977).

0. Home Range

This species is partly nomadic, with movement patterns appear depending upon the
availability of foraging resources (Frith et al, 1977).

(48 Feeding Requirements

They feed voraciously on pollen and nectar, particularly of Eucalypt species. They
also feed on insects and their larvae, as well as seeds, fruits, berries and vegetable
matter (Frith et al, 1977).

vil. Roosting, Breeding and Shelter Requirements

This species spends most of its day on the ground searching for seeds and vegetable
matter in small flocks in the shade of a tree. They breed between August and
December and nest in a hollow tree, log or post. Egg incubation usually lasts about
18 days.
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viil. Habitat Distribution in the Study Area

The Open Forest habitat would be the optimum habitat on site utilised by this
species, however it may intermittently use the Herbland habitat.

ix. Threatening Processes

The main threat to this species is habitat modification and destruction, particularly
the loss of mature hollow bearing trees through clearing for agriculture and forestry.

x. Impact From Proposal

If this species utilises the subject site, it may be affected by a loss of roosting and
foraging habitat.

x1. Ameliorative Measures

The impact of the proposal will be ameliorated through the progressive revegetation
of the disturbed areas using locally endemic tree species. Enhancement of the
remaining bushland in the study area, to increase its carrying capacity, should also
be undertaken to ameliorate the proposal’s impacts.

4.3.3 Glossy Black Cockatoo (Calyptorhyncus lathami)

1. Statewide Abundance and Conservation Status

This species inhabits eucalypt forests and woodlands throughout the NSW east
coast, but population numbers are variable throughout its range (Symbiosis, 1993).
Northern New South Wales is the stronghold of the Glossy Black Cockatoo (Mitchell
McCotter, 1993a), which has been recorded in all catchments on the north coast. This
species is listed on Schedule 2 (Vulnerable) of the TSC Act, 1995. The Glossy Black
Cockatoo population has been severely reduced due to the destruction of specialised
habitats and poor recovery potential (Lunney et al, 1992).

1. Immediate Regional Abundance

This species has been recorded at scattered locations throughout the region,
including Port Stephens, Kiwarrak State Forest, Bachelor State Forest, Lake Innes,
Johns River State Forest, Camden Haven and Doyles River State Forest.
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1. Local Abundance

The Glossy Black Cockatoo has been recorded in the study area and in a number of
places within the locality (refer to Appendix C).

0. Habitat Requirements

The Glossy Black Cockatoo inhabits a range of forests, woodlands, riparian
vegetation and partially cleared areas from sea level up to 1000 metres. This species’
distribution is linked to its reliance on their primary food source, the seeds of
Allocasuarina torulosa, A. verticillata and A. littoralis (Mitchell McCotter, 1993a). Clout
(1989) has shown that food quality and quantity are important variables influencing
the time that Glossy Black Cockatoos spend feeding in particular A. littoralis trees.
Lower rainfall dry sclerophyll forest on flat ground such as in the lower Clarence
valley and the northern tablelands are this species’ optimum habitat (NPWS, in
publication).

v. Home Range

Groups of this species (two to twenty individuals) are known to occupy an area
permanently, though individuals and sub groups may move around in this area
(Blakers et al, 1984). Where Casuarina stands are extensive the birds appear to be
resident all year but are probably nomadic in areas where casuarina species are
scarce (Frith, 1977).

(48 Feeding Requirements

This species feeds on the fruit (cones) of casuarina species, primarily Allocasuarina
torulosa and A. littoralis within the region. Glossy Black Cockatoos have also been
recorded feeding on Angophora fruit, Sunflower seeds and the grubs found in some
Casuarina and Acacia species (Blakers et al., 1984).

Vil Roosting, Breeding and Shelter Requirements

Although the Glossy Black Cockatoo lives in loose groups, pairs or family parties,
they will roost by themselves, joining the group during the day for feeding or water
(Blakers et al, 1984). A hollow limb or hole, often in a tall dead tree in a forest
clearing, is typically used for roosting (Forshaw and Cooper, 1978). Blackbutt
(Eucalyptus pilularis) is known to be used for nesting (Mount King, 1993). This
species requires large cavities for nesting and breeding which occur from March to
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August (Mount King, 1993), however, the main breeding season is from April to
June (Simpson and Day, 1993).

viii.  Habitat Distribution in the Study Area

The Open Forest habitat would be utilised by this species.

ix. Threatening Processes

Ongoing reduction in forest area and the reduction in the age class structure of trees
on both state and private forests poses a threat to the population levels of the Glossy
Black Cockatoo. Local populations may be threatened through the localised
harvesting of Allocasuarina for roof shingles, firewood, etc (NPWS, in publication).
Frequent fires and grazing in dry sclerophyll forests, which results in increased
mortality and reduced recruitment of Allocasuarina spp. and other mid-storey woody
plants may also threaten local populations (NPWS, in publication). Brouwer and
Garnett (1990) concluded that the conservation of the Glossy Black Cockatoo is
dependent upon “preserving large intact areas of forest with Allocasuarina stands and
on implementing appropriate fire management regimes to minimise the loss of these
stands and potential nesting trees in wildfires.’ |

x. Impact From Proposal

Impacts from the proposed expansion of the quarry include a loss of foraging and
roosting habitat for the Glossy Black Cockatoo. Because of the relatively low number
of Allocasuarina species to be removed for the proposal, removal of Allocasuarina
species within the study area is not expected to significantly impact upon the Glossy
Black Cockatoo. If this species utilises the subject site for nesting, it may be impacted
by a loss of roosting habitat.

X1 Ameliorative Measures

To reduce the impact of destruction of roosting habitat on individuals, clearing of
hollow-bearing trees should occur outside the main breeding and nesting period of
April to June. The provision of nest boxes with large deep hollows would provide
compensatory habitat in the short term. Progressive rehabilitation of the area to be
disturbed, using locally endemic plant species, will assist in mitigating the impacts
of the proposal in the long term.
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4.3.4 Square-tailed Kite (Lophoictinia isura)

i Statewide Abundance and Conservation Status

On a statewide level, this species is widely but sparsely distributed over most of
NSW, but is concentrated in coastal areas. This species is listed on Schedule 2
(Vulnerable) of the TSC Act, 1995. Reasons for listing include a reduction of
population to a critical level, poor recovery potential and severe threatening
processes.

ii. Immediate Regional Abundance

This species has been recorded at Lansdowne and near Bungwahl, indicating that it
is uncommon within the region.

111. Local Abundance

This species has been recorded nesting in Kiwarrak State Forest north of the study
site.

iv. Habitat Requirements

Open forests and woodlands in coastal and subcoastal areas are the primary habitat
of this species, in conjunction with inland wooded watercourses. The Square-tailed
Kite has been recorded from near sea level to greater than 1000 metres in elevation
(NPWS, in publication). The Square-tailed Kite is primarily recorded hunting over
open eucalypt forests, woodlands and mallee environments that are rich in small
birds. Adjacent heaths and other low shrubby habitats, and non-eucalypt forest in
tropical regions are also utilised by this species to a lesser degree (Debus and
Czechura, 1989). This species has occasionally been seen to hunt around houses and
towns (Debus and Czechura, 1989).

This species appears to be a spring and summer migratory bird in south-eastern
Australia (Debus, 1983), possibly wintering in the tropics. However, this species was
recorded in Grafton throughout the entire year of 1980 by G. Clancy (Lindsay, 1982).
This occurrence may reflect the mild winter climate of this area (NPWS, in
publication).
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v. Home Range

The home range of breeding pairs is large, consisting of many tens of square
kilometres (Debus and Czechura, 1989).

i, Feeding Requirements

This species is a specialised predator of small birds in the canopy of forests, with its
diet consisting mainly of honeyeaters, particularly the nestlings (NPWS, in
publication). It is also known to feed on young rabbits, small reptiles, large insects
and carrion (Lindsey, 1992).

vii. Roosting / Shelter and Breeding Requirements

The nest is a substantial conglomerate of sticks in a cup-shape and is lined with
green leaves. The nest is usually placed on a horizontal limb approximately 15 to 20
metres from the ground (Lindsey, 1992). The nest may be re-used for several
successive seasons. Breeding occurs during the spring and summer months, when
two to three blotched white eggs are laid in the nest. The recruitment rate of this
species is apparently low (Jolly, 1989).

vIil. Habitat Distribution in the Study Area

This species may utilise the subject site as part of its hunting grounds, although the
species home range would encompass a larger area.

ix. Threatening Processes

The primary threat to this species is habitat destruction and modification. Within
eastern Australia over half the area of eucalypt forest and woodland has currently
been cleared for agriculture, while forestry and grazing in the remaining habitat
areas may deplete this species’ food supply even further (Debus and Czechura,
1989). Illegal egg-collecting and shooting are also a threat to this species due to its
low recruitment rate (Jolly, 1989).

X. Impact From Proposal

The impact of the proposal upon this species is likely to be minimal as the area to be
cleared is small when compared to this species’ home range.
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xI. Ameliorative Measures

Progressive rehabilitation of the disturbed areas, using locally endemic plant species
is suitable for ameliorating the impact of the proposal on this species.

4.3.5 Powerful Owl (Ninox strenua)

1. Statewide Abundance and Conservation Status

The Powerful Owl is confined to coastal and near-coastal areas of New South Wales.
It has been recorded from the Tweed, Brunswick, Richmond, Clarence, Bellinger,
Macleay, Hastings, Manning and Hunter river valleys (NPWS, in publication). It is
listed on Part 2 (Vulnerable) of Schedule 2 of the TSC Act, 1995.

i, Immediate Regional Abundance

This species has been recorded frequently throughout the region, at scattered
locations including Old Bar, Bachelor State Forest and Myall Lakes National Park,
indicating that it is likely to be regionally common.

111 Local Abundance

This species has been recorded east of the study area within the locality.

1. Habitat Requirements

Powerful Owls inhabit both wet and dry sclerophyll forests, with the optimum
habitat being tall, dense eucalypt forest on hills and mountains up to 1200 metres
altitude (NPWS, in publication). It is characteristically found in densely forested
gullies on coastal slopes (Lindsey, 1992). Dense rainforest areas are generally
avoided. This species is also known to live in suitably wooded areas within urban
settlements.

v. Home Range

The home range of a pair of birds has been estimated from 1000 ha to 3000 ha,
although the density of birds is proportional to the density of their principal prey
(Norton, 1990). Schodde and Mason (1980) found that territory holding pairs are
rarely found within 4-5 kilometres of each other, and are often much further apart
(10-20 kilometres or more).
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(48 Feeding Requirements

This species feeds primarily on slow-moving arboreal mammals, especially the
Greater Glider, the Common Ringtail Possum and immature Brush-tailed Possums.
Insects, large birds and a variety of other mammals including flying foxes are also
taken (Frith, 1976). It is possible that this species forages along the forest edge where
it consumes European Hare, Rabbits and open country birds (NPWS, in publication).
Each bird must catch as many as 80 to 100 possums and gliders a year with catches
at two to three day intervals in order to survive. ‘Allowing for breeding and the
rearing of one or two young owls, each territory may have to produce about 250-300
possums a year (or their equivalent) for the owls to survive.” (Schodde & Mason,
1980).

Vil Roosting, Breeding and Shelter Requirements

Outside of breeding season mated males and females roost apart, though always
within calling distance. During the day the birds roost on bare branches, often 20
metres in the air, where they can gain a clear view of the surrounding area.
Favoured roosting trees include Blackwoods (Acacia melanoxylon), other wattles,
rainforest trees, tall casuarinas and Native Cherries (Exocarpos cupressiformis), with
more open eucalypts on hillsides used infrequently (Schodde and Mason, 1980).
Powerful Owls nest during winter from May to October, with eggs often laid from
the second week in May to the third week in June. Incubation is up to 38 days, with
the first flight at seven to eight weeks. During this time the male feeds both the
female and the young (Hollands, 1991). Each pair mates for life, often up to thirty
years or more. The nest site is a hollow in a tree trunk or large branch (Fleay, 1968),
situated 12-40 metres above the ground, often at the head of a gully, or on the face of
a hill. This species utilises large holes, in the trunk of a large eucalypt, as nest sites
(Fleay 1968), laying a clutch of two eggs in winter.

viti.  Habitat Distribution in the Study Area
Powerful Owls may utilise all of the vegetation communities in the study area for
hunting grounds and may roost in the stags or hollows on site.

ix. Threatening Processes

Clearing of habitat and forest harvesting methods leading to even-aged stands pose
a major threat to this species. Even-aged stands lead to a decrease in hollow bearing
trees, which limits the distribution not only of Powerful Owls but also their prey
species.
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% Impact From Proposal

If this species roosts on the subject site, it may be affected by a loss of roosting
habitat. It is unlikely to be impacted by a loss of foraging habitat as the area to be
removed is small in comparison to this species” home range.

xi. Ameliorative Measures

Clearing outside of the breeding season would avoid direct mortality of this species,
if it occurs in the study area. The provision of nest boxes with large deep hollows
would provide compensatory habitat until the rehabilitated areas are mature enough
to provide tree hollows. Progressive rehabilitation of the subject site will assist in
mitigating the impacts of the development in the long term.

4.3.6 Masked Owl (Tyto novaehollandiae)

1. Statewide Abundance and Conservation Status

The Masked Owl is sparsely distributed in coastal regions along the entire New
South Wales coastline (Blakers et al. 1984). In northern New South Wales, it has been
recorded from the Tweed, Richmond, Clarence, Hastings, Manning and Hunter
valleys. Itis listed on Part 2 (Vulnerable) of Schedule 2 of the TSC Act, 1995.

i, Immediate Regional Abundance

This species has been recorded frequently throughout the region at scattered
locations, including Wallingat State Forest, Kiwarrak State Forest, Booti Booti
National Park, Mount Seaview, Doyles River State Forest and Bellangry State Forest,
indicating that this species is abundant within the region.

11i. Local Abundance

The Masked Owl has been recorded at numerous places within the locality.

. Habitat Requirements

The Masked Owl occurs from sea level to 1100 metres, although no more than 300
kilometres from the coast (Lindsey, 1992). It is typically recorded in dry sclerophyll
forest and woodland (Hyem, 1979), but they feed in open or partly cleared country.
Debus (1990) describes this species habitat in Werrikimbe National Park as a cleared
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valley surrounded on hillsides and ridges by eucalypt and tall open forest with a
ground cover of tussocky grasses.

v. Home Range

The home range of the Masked Owl in the south east region covers around 500 to
1,000 hectares (Blakers et al, 1984).

(48 Feeding Requirements

The female is larger than the male and it is thought that each sex takes a different
range of prey animals (Lindsey, 1992). However, in general this species feeds on
mainly terrestrial mammals up to the size of a rabbit. Rats feature prominently in
their diet (Hyem, 1979). In Tasmania this species is known to prey on native and
introduced rodents, Bandicoots, Sugar Gliders, Ring-tailed Possums, Rabbits, bats
and birds including raptors and domestic poultry (Blakers et al, 1984).

VI, Roosting, Breeding and Shelter Requirements

This species is shy and secretive, roosting by day in tree hollows and thick foliage. It
primarily roosts and breeds in wet sclerophyll forested gullies, favouring large
roomy hollows for nesting, with depths varying from 0.4 to five metres (Hyem,
1979). Large old trees with hollows are required for breeding, with the same tree
cavity often used for several years in a row. The Masked Owl mates for life and
maintains permanent territories. Like other Tyto Owls, the Masked Owl is an
opportunist and may breed at any time of the year, with most eggs laid from March
to July (Hollands, 1991). Two to four (usually three) eggs are laid and they hatch at
about 42 days (Hollands, 1991). During this time the female is fed at the nest by the
male.

VI, Habitat Distribution in the Study Aren

The Masked Owl may utilise the Open Forest and Herbland habitats.

ix. Threatening Processes

Schodde and Mason (1980) attribute the decline of this species to the decline of
native mammals since European settlement.  Agricultural production and
commercial forests resulting in an imbalance of the age class of trees also represent a
significant threat to this species.
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x Impact From Proposal

The proposal will primarily result in a loss of foraging and roosting habitat for the
Masked Owl, if it utilises the subject site. The habitat to be removed for quarry
expansion may provide suitable roosting habitat for this species due to the presence
of mature trees with hollows. If this species does occur in the study area, the amount
of habitat to be removed is likely to constitute only a very small part of a larger home
range for this species, therefore any clearing that occurs will not remove a significant
amount of foraging habitat.

xi. Ameliorative Measures

Appropriately timed clearing would avoid direct mortality of this species. The
provision of nest boxes with large deep hollows would provide compensatory
habitat until the rehabilitated areas are mature enough to provide tree hollows.
Progressive rehabilitation of the subject site will assist in mitigating the impacts of
the development in the long term.

4.3.7 Regent Honeyeater (Xanthomyza phrygia)

L. Statewide Abundance and Conservation Status

This species is found on the east coast of NSW, from Victoria through to southern
Queensland. This species is listed on Schedule 1 to the TSC Act, 1995. The
population and distribution of this species have been reduced to a critical level
(Lunney et al, 1992), with the population in 1995 estimated to between 500 and 1500
individuals (EcoPro, 1995). As well as this, because it is the only member of its
genus and its morphology does not vary across its range, on the grounds of
phylogenetic distinctness alone, it warrants conservation action (Menkhorst, 1993).

1. Immediate Regional Abundance

This species has been recorded only in Wallingat State Forest, indicating that it
uncommon within the region.

111, Local Abundance

This species has not been recorded in the locality.
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1. Habitat Requirements

This species is found from sea level to 400 metres. Flocks of Regent Honeyeaters
follow the flowering trees of eucalypts and banksias (Frith, 1977). These highly
nomadic birds occupy temperate eucalypt woodland and open forest including
forest edges, woodland, farmland and urban areas of mature eucalypts.

v. Home Range
The species is nomadic and congregates in groups of 50 to 500 individuals. The exact
home range of this species is unknown.

vi. Feeding Requirements

This species feeds on a combination of cultivated fruits such as figs, plums and
grapes in addition to nectar and insects (Frith, 1977). Lerp and other sugary
secretions rich in carbohydrates may also be eaten.

vii.  Roosting, Breeding and Shelter Requirements

The female of this species builds a cup shaped nest in either a fork of a shrub or tree,
or suspended in pendulous foliage, often in a eucalypt (Simpson and Day, 1993).
Nests are usually constructed of small twigs and strips of bark held together by
spiders webs lined with mammal hair, soft plant material and the occasional feather.
Nesting activities occur from May to March, with a clear peak from September to
November.

viii.  Habitat Distribution in the Study Area

If this species occurs on the study area, it would utilise the Open Forest, Herbland
and Woodland habitats for foraging.

ix. Threatening Processes

This species is threatened by a loss and fragmentation of its habitat through activities
which require clearing, particularly agriculture (Garnett, 1992).
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x. Impact from Proposal

If this species utilises the study area, the proposal will primarily result in a loss of
foraging and roosting habitat. The community affected by the proposal is the Open
Forest which may be used intermittently by this nomadic species. The Open Forest
would constitute only a small, and possibly insignificant, portion of this species’
range, therefore any clearing that occurs will not remove a significant amount of
habitat.

Xi. Ameliorative Measures

The impact of the proposal will be ameliorated through the re-planting of the
disturbed areas with locally endemic plant species.

44 MAMMALS (NON-FLYING)
4.4.1 Common Planigale (Planigale maculata)

i. Statewide Abundance and Conservation Status

The nominate subspecies Planigale maculata occurs in eastern NSW from the
Queensland border south to approximately Sydney. A high proportion of this
species’ habitat corresponds with the low-lying flat to undulating, near coastal land
that is intensively settled. In northern New South Wales, it has been recorded from
the Tweed, Brunswick, Richmond, Clarence and Hastings Valleys (NPWS, in
publication). This species is listed on Schedule 2 (Vulnerable) of the TSC Act 1995.

1. Immediate Regional Abundance

This species has been recorded in Manning River District National Forest north of
the study area, and around Blackhead Lagoon, indicating that it is uncommon
within the region.

i1, Local Abundance

This species has not been recorded in the locality, indicating that it is locally
uncommon.
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iv. Habitat Requirements

In New South Wales, this species has been recorded from sea level up to 400 metres
elevation, from rainforest, sclerophyll forests, heathland, grassland, marshland and
rocky areas. Andrews and Settle (1982) concluded that habitat selection by this
species ‘appears primarily dependent upon surface cover’.

0. Home Range

The home range of this species is not known, however, other planigales have
varying home ranges of between 500 and 2000 square metres (Cronin, 1991).

(48 Feeding Requirements

Its diet is primarily composed of a variety of insects, although small vertebrates are
also consumed (Cronin, 1991).

Vil Roosting, Breeding and Sheltering Requirements

This primarily nocturnal species shelters in a shallow, saucer-shaped nest lined with
grass and shredded bark in crevices, hollow logs, beneath bark or under rocks. On
cold days they have been seen basking in the sun and they are known to be torpid
for short periods when food is scarce (Cronin, 1991). Breeding extends from October
to January, with 5-15 young born approximately 20 days after mating. The newborn
attaches firmly to the females teats, remaining attached for about 21 days but not
leaving the pouch for a further 24 days. At roughly 70 days the young are weaned
and leave the nest (Cronin, 1991).

viii.  Habitat Distribution in the Study Area
This species may utilise the Open Forest habitat and Herbland, for foraging and
breeding purposes.

ix. Threatening Processes

The main threat to this species is habitat loss and it is particularly susceptible to
removal of low ground cover and drainage of swampy land. Predation by feral cats
(Archer 1976) and cane toads (Covacevich and Archer 1975) is also a significant
threat.
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X. Impact From Proposal

This species may experience a loss of habitat and if disturbed, may fall victim to road
mortality in transition.

xi. Ameliorative Measures

The progressive rehabilitation of the disturbed areas will ensure that the impacts of
the proposal on this species are ameliorated to the greatest possible extent. As well
as this an internal speed limit should be enforced on the internal road to minimise
road mortality.

4.42 Tiger Quoll (Dasyurus maculatus)

1. Statewide Abundance and Conservation Status

This species occurs on the east coast and tablelands of New South Wales, covering
both sides of the Great Divide. In northern New South Wales, it is found in the
Richmond, Clarence, Bellinger, Macleay, Hastings, Camden Haven, Manning and
Hunter Valleys (NPWS, in publication). The highest numbers of recordings have
been made on the New South Wales far north coast, particularly within large, non-
fragmented forest areas (Osborne, 1982; Pulsford, 1982). This species is listed on
Schedule 2 (Vulnerable) of the TSC Act, 1995. Reasons for listing include a severely
reduced population and distribution and severe threatening processes.

i. Immediate Regional Abundance

This species has been recorded at numerous scattered locations throughout the
region including Manning River District National Forest, Myall Lakes National Park,
Bulahdelah State Forest and Wang Wauk State Forest, indicating that it is
moderately common within the region.

111. Local Abundance

This species has been recorded at numerous locations in the locality, including
Kiwarrak State Forest, and an area east of the subject site.
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. Habitat Requirements

This species is generally found in areas that have an annual rainfall in excess of 1000
mm. Wet and dry sclerophyll forests and rainforests with a variety of understoreys
are preferred habitat for this species (Mount King, 1993). The Tiger Quoll will utilise
cleared areas adjacent to forests for feeding and is known to occur in habitats
modified by humans (Mount King, 1993).

(23 Home Range

Tiger Quolls have a home range in the order of 500 hectares (Serena and Soderquist,
1989; cited in Goldingay, 1994).

vi. Feeding Requirements

This species is nocturnal and an opportunistic hunter of a variety of prey including
birds, their young, rats, other small terrestrial and arboreal mammals, gliding
possums, small macropods, reptiles and arthropods. The Tiger Quoll will scavenge
the carcasses of domestic stock (Edgar, 1983).

vii.  Roosting / Breeding and Sheltering Requirements

This species lives in rock caves and hollow logs or trees, sheltering in these areas
during the day, with basking sites often found nearby (Edgar, 1983). Family groups
share a den, with both males and females aggressively defending it (NPWS, in
publication). The breeding season extends from April to July. Gestation period lasts
for 21 days and the average litter size is five (Edgar and Belcher, 1995). The young
are attached to the teat for approximately seven weeks, during which time the male
will bring food to the suckling mother. After this time the young will remain in the
den until they are 14 weeks old, when they will begin to venture out of the den,
becoming independent at five months (Cronin, 1991). Maturity is reached at the age
of one year.

vIil. Habitat Distribution in the Study Area

The Tiger Quoll may utilise all of the habitats available in the study area to some
degree, for both foraging and breeding purposes.
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Ix. Threatening Processes

The main threat to this species is habitat destruction and modification (NPWS, in
publication). A marked reduction has occurred in the distribution of this species
associated with land clearing (Edgar, 1983). Edgar (1983) noted ‘if the last forest
areas in which it is found are opened up by logging, it may become so thinly
distributed that it will be unable to survive.” Another threat is direct competition
with and predation by the fox, feral dog and cat (NPWS, in publication).

% Impact From Proposal

Clearing may reduce the amount of habitat available for this species, although it is
likely to constitute only a small area of a larger home range.

xi. Ameliorative Measures

Progressive rehabilitation will ensure that the impact of the proposal on this species
is ameliorated to the greatest possible extent. A speed limit for quarry transport on
internal roads would help mitigate any possible collisions with this species.

4.4.3 Brush-tailed Phascogale (Phascogale tapoatafa)

1. Statewide Abundance and Conservation Status

The Brush-tailed Phascogale occurs in the north-eastern and south-eastern portions
of New South Wales, but is absent from the region between 33-35°S. In northern
New South Wales, this species has been recorded in the Brunswick, Richmond,
Clarence, Bellinger, Macleay, Hastings, Camden Haven, Manning and Hunter
valleys (NPWS, in publication). It is listed on Schedule 2 (Vulnerable) of the TSC Act
1995. Reasons for listing are a severely reduced population and distribution and
severe threatening processes. This species is also an ecological specialist (Lunney et
al, 1992). It is considered potentially vulnerable with a 10-50% decrease in
population levels.

1. Immediate Regional Abundance

This species has been recorded at numerous scattered locations throughout the
region including Bulahdelah State Forest, Kiwarrak State Forest, Coopernook and
North Arm Cove, indicating that it is moderately common within the region.
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ii. Local Abundance

This species has been recorded a number of times in the locality (Ecotone) indicating
that it may be locally common. It has also been recorded on the subject site.

1. Habitat Requirements

The Brush-tailed Phascogale occupies a variety of habitats with reliable annual
rainfall between 500-2000 mm. It has been recorded from a range of dry sclerophyll
forest types, with a sparse ground cover of herbaceous plants, grass, scleromorphic
shrubs or leaf litter from sea level to 1500 metres elevation (Cuttle, 1983), although
its preferred habitat is ‘open dry sclerophyll forest with little ground cover, on ridges
up to 600 metres altitude’ (Cuttle, 1983). This species has also been found in cool
temperate rainforest and wet sclerophyll forest (Dickman and McKechnie, 1985;
Harden, 1976). Little is known of the precise habitat requirements of this species in
New South Wales. In Victoria, it occupies forest dominated by Eucalyptus spp.
belonging to the Box and Stringybark groups. The ground cover is comprised of
sparse low herbaceous plants and leaf litter.

v. Home Range

Little is known of the ecology of this species, however, one study recorded females
having exclusive but adjoining home ranges of about four to five hectares during the
lactation period from August to November (Cuttle, 1983). Traill and Coates (1993)
found the home ranges of this species to be in the vicinity of 37.05 hectares for
females and 86.53 hectares for males.

UL, Feeding Requirements

The diet consists of small invertebrates, mostly arthropods (especially centipedes
and spiders) (Cuttle, 1983), and it is an occasional predator of small vertebrates and
even poultry (Soderquist, 1995).

vIil. Roosting, Breeding and Shelter Requirements

Mating occurs during the winter months. Females give birth to eight or more young
after a gestation period of around 30 days. Lactation occurs from August to
November when food is most abundant. Females raise only one litter per year. All
males die shortly after mating due to stress related diseases, although most females
survive to breed a second year (Cuttle, 1983). Brush-tailed Phascogales spend the
day in a nest lined with leaves or shredded bark inside a tree hollow, sometimes
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shared with others (Cuttle, 1983). An individual may use more than 20 nests in a
single year, including hollow tree limbs, rotted stumps and globular birds nests
(Soderquist, 1995).

viti.  Habitat Distribution in the Study Area

The Open Forest habitat would provide suitable resources for this species in the
study area.

ix. Threatening Processes

Habitat clearing and disturbance by fire, grazing or logging are considered to be the
major threats to this species (Austeco, 1994). In addition, low population densities
and annual male die-offs make this species vulnerable to localised extinction
(Soderquist, 1995).

. Impact From Proposal

The Brush-tailed Phascogale will be affected by a loss of habitat, reducing the
resources available for roosting, nesting and foraging. The area to be cleared is likely
to constitute only part of a greater home range. Traffic on the internal road may
present a barrier to movement of displaced individuals, which may result in an
increase in road mortality. The road is already existing however.

xi. Ameliorative Measures

The progressive rehabilitation of the disturbed areas using locally endemic plant
species will ensure that the impact of the proposal on this species is ameliorated in
the long term. In the short term, nest boxes should be provided for this species, as
well as excluding cattle from the bushland in the study area and a number of other
site-specific measures. A speed limit should be adhered to on the internal quarry
road to reduce fauna mortality associated with traffic. Tree removal should not
occur between May and December when hollows are being used for nests.

4.4.4 Xoala (Phascolarctos cinereus)

. Statewide Abundance and Conservation Status

In New South Wales, Koalas occur mainly on the central and north coast ranges and
adjacent slopes, extending from the Queensland border to Sydney. Their
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distribution is sparse and scattered west of the Great Dividing Range and on the
south coast. Koala densities are highest ‘on the north coast with concentrations
around Port Stephens, from Bulahdelah to Taree, Port Macquarie and Coffs Harbour
and between Lismore and Tweed Heads” (Reed et al, 1990). The Koala is listed on
Schedule 2 (Vulnerable) of the TSC Act, 1995. Reasons for listing include a severely
reduced population and distribution, poor recovery potential and severe threatening
processes.

1. Immediate Regional Abundance

This species is recorded frequently throughout the entire region, with over 2000
current recordings at Port Stephens, indicating that it is common within the region.

i1, Local Abundance

This species has been recorded a number of times in the locality, particularly in
Kiwarrak State Forest, indicating that it may be common in forest surrounding the
study area.

1. Habitat Requirements

This species occurs in eucalypt forest and woodlands and is most abundant in
coastal woodlands and in forest growing on high nutrient soils from sea level to 1200
metres elevation. With the exception of the north coast, Koalas are recorded mainly
near rivers, particularly in the inland part of their range. This species is rare or
absent in wet forest comprising mainly rainforest species and mallee vegetation.
Koalas are essentially limited to areas where there are suitable food trees. While this
species shows great preference for certain species within New South Wales, Koalas
have been recorded in 51 of the 211 Eucalyptus species listed for the state (Reed et al,
1990). Koalas show a strong preference for large trees and for specific trees within
communities (Hindell and Lee, 1987; 1988). '

v. Home Range

Koalas are essentially solitary, sedentary animals living in the same restricted area
over successive years. The home ranges of several individuals overlap and adult
males have larger home ranges, and move more frequently (particularly during the
breeding season) than females. Home range size is influenced by the density of large
trees (ie. they are smaller in areas with high densities of large trees), and by the
population density (smaller in areas with high population densities) (Mitchell, 1990).
Home range sizes of 1.7 and 1.2 hectares have been recorded for male and female

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 4.26



Koalas respectively on French Island Victoria, and 3.1 and 2.1 hectares in Brisbane
Ranges National Park near Melbourne (Mitchell, 1990; Hindell and Lee, 1988). In
coastal northern New South Wales, populations have been estimated to range from
one animal every 45 hectares to one every 4.5 hectares (average one every 20-25
hectares) (Austeco, 1994). Most male young disperse at two to three years of age and
females remain in their natal area (Martin, 1983). If no suitable territory is found by
the young Koalas they become nomadic.

(48 Feeding Requirements

Koalas feed predominantly on the foliage of certain species of eucalypts. Likely food
trees in the region include primary browse trees such as Forest Red Gum, Swamp
Mahogany, Grey Gum, Tallowwood and Sydney Blue Gum. Occasional browse
trees such as Blackbutt, Broad-leaved Paperbark, Needlebark Stringybark and Red
Mahogany are also common in the region. There are marked changes in diet
throughout the year and at different sites (Martin and Lee, 1984; Reed et al, 1990).

vii.  Roosting, Breeding and Shelter Requirements

Koalas sleep during the day in a fork of a tree, usually those trees they fed on the
previous night or will feed on the following night. Breeding is seasonal with mating
taking place during October to February and most births occurring between
November and late March. Females produce one young per year. The young
remains in the pouch for 6-7 months and is weaned by about 12 months of age (ie in
spring and summer when eucalypts have nutrient rich new leaf growth). Females
become sexually mature at three years of age and males at four years old. Koalas
appear to be polygamous with the ranges of dominant males overlapping the ranges
of several females (Lee and Martin, 1988; Mitchell, 1990).

viii.  Habitat Distribution in the Study Area
The Open Forest habitat would provide the most suitable habitat for this species on
site.

ix. Threatening Processes

Losses in Koala populations are due to overbrowsing, starvation, disease and
drought-induced mortality as a result of loss of optimum habitat and fragmentation
of the remainder (Reed and Lunney, 1990). A survey of Koalas in the lower Clarence
Valley (Reed and Lunney, 1990) showed very few Koalas on the low nutrient soils or
steep slopes which characterise the National Parks and Nature Reserves; twelve of
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the twenty colonies overlapped with State Forests, but all colonies overlapped rural
land. The distribution of the Koala is closely linked to the tree species which grow
on high nutrient soils, such as those of the river valleys. These areas in general have
been extensively cleared for agriculture (Reed and Lunney, 1990). The greatest
threat to the survival of the Koala is destruction of habitat (Pahl et al, 1990; Hume,
1990) and survival of the Koala is dependent on the efforts of private landholders to
provide patches of suitable habitat connected via a corridor of trees to adjacent
populations of Koalas.

Other threats include a susceptibility to road kills, attacks by feral dogs and the
lowering of reproduction rates due to the bacterium Chlamydia psittaci (Lunney et al,
1990).

X. Impact From Proposal

The primary impact of the proposed quarry will be a loss of potential habitat for the
Koala. The most likely impact upon local Koala populations would occur in the
form of reduction of home range and/or reduction of movement corridors. An
increase in road kills may also occur with quarry vehicles regularly using the
internal road. Koalas may also be impacted through noise from the quarry. The
road however is already existing.

X1 Ameliorative Measures

The revegetation of the disturbed areas should incorporate local Koala feed tree
species. As well as this, a speed limit should be enforced on the internal road to
reduce mortality associated with traffic.

4.4.5 Squirrel Glider (Petaurus norfolcensis)

L. Statewide Abundance and Conservation Status

The Squirrel Glider is found throughout New South Wales on either side of the Great
Dividing Range. Its distribution extends inland to Pilliga and Coonabarabran, and
along the coast from Queensland to south of Sydney. In northern New South Wales,
it has been recorded from the Tweed, Richmond, Clarence, Macleay, Hastings and
Hunter valley (NPWS, in publication). It is listed on Schedule 2 (Vulnerable) of the
TSC Act, 1995. Reasons for listing include severe reduction in population, reduced
distribution, poor recovery potential and severe threatening processes.
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i1, Immediate Regional Abundance

This species has been recorded in sparsely scattered locations throughout the region
including north of Nerong State Forest and Booti Booti National Park, indicating that
this species is moderately common within the region.

ii1. Local Abundance

This species has been recorded around Blackhead Lagoon (Long pers comm). It has
also been recorded around the junction of Blackhead and Tuncurry Roads and at
Failford.

iv. Habitat Requirements

The Squirrel Glider is usually recorded from woodland and dry sclerophyll forest,
although it is occasionally recorded in wet sclerophyll forest (Clancy 1986, Osborne
1982). Menkhorst et al (1988) found that Squirrel Gliders are usually associated with
vegetation communities dominated by mature, hollow-bearing eucalypts and often
mature acacias.

v. Home Range

Home ranges for the Squirrel Glider are approximately 20-30 hectares (Cronin, 1991).

(48 Feeding Requirements

Acacia gum, eucalypt sap and insects form the primary components of the Squirrel
Gliders’ diet (Suckling, 1995).

vii.  Roosting, Breeding and Shelter Requirements

This nocturnal species shelters in leaf-lined nests in tree hollows in family groups
(Suckling, 1983). This species is sexually mature at approximately 12 months, with
mating occurring from May to December. Usually two offspring are produced and
attach to one of four teats in the females forward-opening pouch. The young leave
the pouch at about 70 days, but remain in the nest for a further 30 days. Weaning
occurs at approximately 120 days (Cronin, 1991).
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viti.  Habitat Distribution in the Study Aren

The Open Forest habitat would provide suitable resources for the Squirrel Glider on
site. These communities provide some mature hollow-bearing trees for shelter and
mature Acacia trees for feeding. The woodland habitat may be utilised for feeding.

ix. Threatening Processes

The clearance of open woodland areas for agricultural purposes has had a significant
impact on the Squirrel Glider (Suckling, 1983), as have forest operations which have
reduced the abundance of tree hollows.

% Impact From Proposal

Traffic on the internal road may increase road kills of this species on site if they are
displaced by clearing. The proposal may also decrease the amount of available
habitat for this species, if it occurs on site. Outright mortality may occur if this
species utilises the hollows on the subject site.

x1. Ameliorative Measures

Removal of hollow bearing trees should not occur during the peak mating and
nesting period for the Squirrel Glider, which is between May and December. The
trees either side of quarry roads should be retained as close to the road verge as
possible to facilitate gliding of this species. Enhancing habitat in the remaining
bushland should also be undertaken to ameliorate impacts.

4.4.6 Yellow-bellied Glider (Petaurus australis)

1. Statewide Abundance and Conservation Status

This species is restricted to eastern Australia and occurs along the entire eastern edge
of New South Wales, although its occurrence within this area is extremely patchy. In
northern New South Wales, this species has been recorded from the Richmond,
Clarence, Bellinger, Macleay, Hastings, Camden Haven, Manning, and Hunter
valleys (NPWS, in Publication). It is listed on Schedule 2 (Vulnerable) of the TSC
Act, 1995. Reasons for listing are a severely reduced population and distribution,
poor recovery potential and severe threatening processes.
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1. Immediate Regional Abundance

This species has been recorded at numerous locations throughout the region
including Wang Wauk State Forest, Kiwarrak State Forest and Nerong State Forest.
- The majority of recordings have been made in State Forests, indicating that this
species is most likely to be regionally rare.

1. Local Abundance

This species has been recorded in the locality in Kiwarrak State Forest.

iv. Habitat Requirements

Yellow-bellied Gliders favour tall, mature forest with a range of Eucalyptus species,
especially smooth barked species such as E. viminalus, E. fastigata, E. ovata and E.
cypellocarpa which shed their bark annually and hence provide not only sap but
insects which shelter in the loose bark (Kavanagh, 1988). The highest densities of
gliders have been found in ‘mature forests with sufficient diversity of favoured
eucalypt species to provide a year round supply of food’ (Kavanagh, 1987). On the
New South Wales north coast dry sclerophyll forests were determined as being
preferred habitats for the Yellow-bellied Glider by Mackowski (1986), with common
species being Grey Gum, Blackbutt and Spotted Gum. However, Russells (1995)
states that mature wet eucalypt forest is the preferred habitat of the species. This
species is very agile, running beneath branches and gliding for up to 120 metres.

v. Home Range

This species lives in small family groups, with home ranges estimated to range
between 32 and 65 hectares (Goldingay and Kavanagh, 1991; Mackowski, 1986).
There is little overlap in the home-ranges of adjacent groups.

vi. Feeding Requirements

The Yellow-bellied Glider has a diverse diet consisting of nectar, pollen, Eucalyptus
sap, manna (a sugary exudate produced at the site of insect damage by some
Eucalyptus and Angophora species), invertebrates (including beetle larvae,
cockroaches, spiders and isopods) and insect exudates (Henry and Craig, 1984;
Craig, 1985; Goldingay, 1986). The components of its diet are all seasonal in
availability, therefore a critical factor influencing potential habitat appears to be the
presence of specific tree species and assemblages (Goldingay, 1986; Kavanagh, 1986;
1987). These assemblages must be within close proximity, and able to provide a
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year-round food supply. When foraging they travel for up to two kilometres and
can occasionally be seen feeding in small groups from the same tree.

Vil Roosting, Breeding and Shelter Requirements

This species is mainly nocturnal, sheltering in nests in tree hollows lined with leaves
during the day (NPWS, in publication). Dominant males may live with up to five
females and their young. This species becomes sexually mature at 18-24 months.
Mating occurs from November to May, with a single young being born. It attaches
to one of two teats in the female’s forward-opening pouch. It remains in the pouch
for about 100 days and then the nest for another 60 days (Russell, 1983). The young
become independent at 180-240 days but remain with the parents until they are
sexually mature. Mortality of sub-adult males is probably high due to harassment
by the dominant male of the group (Russell, 1983).

viii.  Habitat Distribution in the Study Area

This species may be found within the Open Forest habitat in the study area, utilising
it for nesting and foraging.

ix. Threatening Processes

Clearing of habitat and forest harvesting methods leading to even-aged stands pose
a threat to this species. Even-aged stands lead to a decrease in hollow bearing trees
necessary for dens.

x. Impact From Proposal

Expansion of the quarry may impact upon the Yellow-bellied Glider through the
removal of feeding and nesting habitat. While the Yellow-bellied Glider may be
affected by loss of foraging and roosting resources, the home range incorporates a
much larger area. Felling of nesting trees may affect individuals or family groups.

xI. Ameliorative Measures

The provision of nest boxes within a habitat enhancement program would provide
compensatory nesting habitat in the short term. The trees either side of quarry roads
should be retained as close to the road verge as possible to facilitate gliding of this
species. Progressive rehabilitation should be undertaken, utilising locally endemic
species.
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4.4.7 Parma Wallaby (Macropus parma)

1. Statewide Abundance and Conservation Status

The Parma Wallaby is restricted to coastal areas, from the Nightcap Ranges in the
north, south to the Bega District. In north-eastern NSW it has been recorded in the
Brunswick, Richmond, Clarence, Macleay, Hastings, Manning and Hunter River
Valleys during the last 20 years. This species is listed on Schedule 2 (V ulnerable) of
the TSC Act, 1995. Austeco (1994) documents it as being once considered extinct in
Australia, but now apparently stable with a 10 to 50 per cent decline in population
levels.

ii. Immediate Regional Abundance

This species has been recorded in Manning River District National forest, the
northern end of Myall Lakes National Park and also infrequently in Myall River
State Forest, indicating that it is relatively uncommon within the region.

111 Local Abundance

This species has not been recorded in the locality.

1v. Habitat Requirements

The parma wallaby is found in wet and dry sclerophyll forests and occasional in
rainforests, however, its optimum habitat appears to be wet sclerophyll forest with a
thick shrubby understorey, coupled with grassy understorey forest patches (Maynes,
1977). This species appears to favour communities with blady grass and tussock
grass, and fewer herbs and other grasses (Read and Fox, 1991). Johnson (1977) found
them grazing pasture and sheltering in rainforest.

1. Home Range

The Parma Wallaby is a mainly solitary species, occasionally grazing in small groups
with 2-3 others. It has a home range of about 22 hectares (NPWS, in publication).

v. Feeding and Shelter Requirements

This species follows well-worn paths through the forest to open grassy feeding
areas. Their diet is composed of various grasses and herbs (Cronin, 1991). The
parma wallaby shelters in the dense shrubs during the day, emerging at dusk or
shortly before (Maynes, 1995) into more open areas to feed (Strahan, 1991).
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vl Roosting, Breeding and Shelter Requirements

Breeding occurs throughout the year with the majority of births from February to
June. 33-36 days after mating a single young is born and attaches to a teat in the
mother's pouch. It remains in the pouch for approximately 30 weeks and then
continues to suckle at foot until 10 months old. 45-105 days after birth the mother
usually mates again, but the embryo remains dormant until the pouch is vacated
(Cronin, 1991). Females become sexually mature at 1-1.5 years old, males at
approximately 22 months of age.

viii.  Habitat Distribution in the Study Area

All vegetation communities present in the study area may by utilised by the Parma
Wallaby for foraging and breeding purposes. The Open Forest (particularly the
Depauperate Rainforest) would be most critical to this species’ survival.

ix. Threatening Processes

Threats to this species include clearing and modification of its habitat, Destruction of
the understorey through logging, burning or grazing also increases predation by
foxes and dogs.

X. Impact From Proposal

The Parma Wallaby may be affected by a loss of foraging and shelter resources,
however this species is relatively mobile and would be able to move on to other
areas incorporated in the species home range. It may experience traffic mortality if it
is displaced by development of Block B.

xi. Ameliorative Measures

A speed limit should be adhered to on the internal quarry road to reduce Parma
Wallaby mortality associated with traffic. Habitat enhancement of remaining
bushland and progressive rehabilitation of disturbed areas should also be
undertaken.
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45 BATS
4.5.1 Greater Broad-nosed Bat (Scoteanax rueppellii)

t Statewide Abundance and Conservation Status:

This species is listed on Schedule 2 (Vulnerable) of the TSC Act, 1995. Reasons for
listing include a reduced population and severe threatening processes (Lunney et al,
1992).  This species is restricted to eastern New South Wales, with isolated
occurrences in eastern Queensland. It is found over a wide range of elevations.

ii. Immediate Regional Abundance

This species has been recorded at Kew, in Manning River District National Forest
and in Booti Booti National Park, indicating that it is most likely to be regionally
rare.

11i. Local Abundance

This species has not been recorded in the locality.

iv. Habitat Requirements

This species is found in a range of vegetation types from dry sclerophyll forest to
rainforest (Richards, 1983a). Preferred habitat is moist river and creek systems of the
ranges, but it also occurs in lower numbers on the coast (Shortland Wetlands Centre,
1993). The Greater Broad-nosed Bat does not occur at altitudes above 500 m (Hoye
and Richards, 1995).

v. Home Range

The distances travelled during the nightly foraging activities are unknown for this
species.

Vi, Feeding Requirements

Tree-lined creeks and the junction of woodland and cleared areas are favoured
hunting grounds for this species (Richards, 1983a). This species has a varied
insectivorous and carnivorous diet. It has the unusual habit or preying on other bat
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species in the same bat trap and probably includes vertebrate prey as part of its
normal diet (NPWS, in publication).

vii.  Roosting Requirements

This species is dependent on tree hollows for roost sites, but details of hollow
requirements are not known (Richards, 1983a). The reproductive biology of this
species is unknown, however, a single young is born in January (Cronin, 1991).

viii.  Habitat Distribution in the Study Area

This species may utilise the entire range of fauna habitats in the study area, using the
forest types for roosting and foraging and the open areas for foraging only.

ix. Threatening Processes

The main threats to this species include the use of pesticides, loss of tree hollows and
habitat modification and destruction (NPWS, in publication). Modification of the
age structure of forests that interfere with the continual succession of mature hollow
bearing trees is a significant threat to this species.

% Impact From Proposal

Individuals of this species may be affected by the proposed activities through the
removal of habitat trees for quarrying activities. Bats may be killed outright or suffer
a decline as a result of habitat loss. It is unlikely that any significant loss of foraging
habitat would occur. In addition, local populations may be affected if roosts occur in
the proposed extraction area.

xi. Ameliorative Measures

Progressive replanting with native tree species will ensure that the impact of the
proposal on this species is ameliorated to the greatest practical extent in the long
term. The provision of roost boxes would provide compensatory habitat until the
rehabilitated areas are mature. Clearing should not be undertaken in winter months
when bats are in winter hibernation.

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 4.36



4.5.2 Large Bent-wing Bat (Miniopterus schreibersii)

i Statewide Abundance and Conservation Status

This species is widespread throughout coastal areas of New South Wales, generally
east of the western slopes of the Great Divide. It is listed on Schedule 2 (Vulnerable)
of the TSC Act, 1995. The reasons for listing include the population of this species is
reduced, but suspected to be stable. This species is an ecological specialist which
tends to concentrate in specific areas (roosting) and has severe threatening processes
(Lunney et al, 1992).

i, Immediate Regional Abundance

This species has been recorded in Bulahdelah State Forest, Wang Wauk State Forest
and Crowdy Bay National Park, indicating that it is moderately uncommon within
the region.

11. Local Abundance

This species has been recorded during the bat survey undertaken for this Species
Impact Statement. It has not been recorded otherwise, therefore indicating that this
species is locally uncommon.

iv. Habitat Requirements

This species occurs in a broad range of habitat types and altitudinal ranges (Dwyer,
1983a). It is a fast flying bat, but lacks manoeuvrability and forages above the forest
canopy or in uncluttered environments.

0. Home Range

Dwyer (1968) studied the movements of the species in northern New South Wales.
Regional movements of up to several hundred kilometres occur in response to
seasonal reproductive behaviour and winter hibernation. Movement patterns differ
between males and females, adults and sub-adults, and warmer coastal inhabitants
and cooler northern escarpment populations. Distances travelled in one night for
foraging purposes are unknown.

ERM MITCHELL McCOTTER
36043 SEPTEMBER, 97 437



vl Feeding Requirements

This species forages for insects above the canopy (Dwyer, 1995).

vil. Roosting, Breeding and Sheltering Requirements

This species roosts in caves which have high humidity and relatively large entrances
which lack sharp turns. These caves contain small domes in the ceiling, enabling
trapped air to be warmed by the body heat of bats, which can increase the air
temperature by as much as 10°C (Dwyer, 1983a). Females form maternity colonies
during spring and summer, bearing single young throughout December. Nearly all
adult females in a population aggregate in the one maternity colony and suitable
caves are critical for the survival of this species (NPWS, in publication). Individuals
become reproductively mature at age two and can live in excess of 17 years (Dwyer,
1983a).

viii.  Habitat Distribution in the Study Area

This species is cave-roosting and would not be expected to roost during the day in
the study area. This species may use the open forest habitat for foraging purposes.

x. Threatening Processes

The primary threats to this species include the use of pesticides and the destruction
or modification of caves used as roosts. Habitat modification and destruction,
especially in areas surrounding maternity caves is also a critical threat. Disturbance
of hibernating colonies during the winter months can cause starvation due to loss of
energy reserves, therefore recreational caving and tourism pose potential threats to
this species (NPWS, in publication).

x. Impact From Proposal

As no roosts for this species would be expected on site and it is known to forage in
open areas, it is unlikely that this species will be significantly affected by the
proposed activities.

xi. Ameliorative Measures

Replanting with endemic plant species which currently exist on site will ensure that
the impacts of the proposal on this species are ameliorated to the greatest practical
extent in the long term.
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4.5.3 Little Bent-wing Bat (Miniopterus australis)

1. Statewide Abundance and Conservation Status

This species is found on the north-eastern coastal areas of New South Wales,
extending from the Queensland border southwards to the Manning Valley. It is
listed on Schedule 2 (Vulnerable) of the TSC Act, 1995. Reasons for previous listing
on NPW Act include: this species is an ecological specialist, its population and
distribution are suspected to be reduced and threatening processes are severe
(Lunney et al, 1992).

ii. Immediate Regional Abundance

This species has been recorded at numerous scattered locations throughout the
region including Booti Booti and Myall Lakes National Parks, Wang Wauk State
Forest and Myall River State Forest, indicating that it is moderately common within
the region.

1il. Local Abundance

The Little Bent-wing Bat has been recorded during the bat survey undertaken for
this Species Impact Statement. This species has been recorded near the village of
Hallidays Point (Bell, pers comm), and also near Failford.

10. Habitat Requirements

This species is found in a range of well-timbered habitats, with dense vegetation.
Such vegetation includes Wet Sclerophyll Forest, Rainforest or Dense Coastal
Banksia Scrub (NPWS, in publication). This species also occurs in Dry Sclerophyll
Forests (Cronin, 1991).

v. Home Range

Most overall movements between roost sites are less than 32 km, with 60 km being
the maximum distance recorded. The maximum distance moved between roost sites
in any single night is 28 km (NPWS, in publication). Currently there is no data
available on foraging distances travelled during one night.
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VL. Feeding Requirements

This species appears to forage between the understorey and canopy of well-timbered
habitats in search for insects (Dwyer, 1983b).

vii.  Roosting, Breeding and Shelter Requirements

This species roosts during much of the year in small scattered roosts in caves, mines,
tunnels, culverts and suitable buildings during the day (Cronin, 1991). In spring,
females move to suitable nursery caves where a single young is born in December
(Dwyer, 1983b). These maternity sites are normally situated in limestone cave
systems, which provide sufficient temperature and humidity to raise the young.
This species is known from the Yessabah Caves west of Kempsey to the north of the
study area. At this site the Little Bent-wing Bat forms a maternity colony with the
Large Bent-wing Bat, possibly relying on their larger numbers to artificially increase
the ambient roost temperature (NPWS, in publication). The bats begin to assemble
in the maternity cave from August and September, decrease in numbers during
February-March and the cave is totally disbanded before early April.

viil. Habitat Distribution in the Study Area

This species is cave-roosting and would not be expected to roost during the day in
the study area due to its lack of suitable roosting sites. This species could use the
majority of the area for foraging purposes.

ix. Threatening Processes

The primary threats to this species include modification and clearing of foraging
habitat, pesticide use, destruction of caves and disturbance of cave roosts, especially
maternity colonies and winter roosts (NPWS, in publication).

X Impact From Proposal

As no roosts for this species would be expected on site and it is known to forage in
open areas, it is unlikely that this species will be significantly affected by the
proposed activities.
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xI. Ameliorative Measures

Replanting with endemic plant species which currently exist on site will ensure that
the impacts of the proposal on this species are ameliorated to the greatest possible
extent in the long term.

4.5.4 Eastern Little Mastiff Bat (Mormopterus norfolkensis)

i, Statewide Abundance and Conservation Status:

The only definite records for this species are from the Clarence Valley, near Brisbane;
near Sydney and a recent record just north of Kempsey. Therefore, it is expected to
be found throughout mid-coastal New South Wales extending into south-eastern
Queensland (NPWS, in publication). This species is listed on Schedule 2
(Vulnerable) of the TSC Act, 1995. The population and distribution of the Eastern
Little Mastiff Bat is suspected to be reduced and this species has moderate
threatening processes. This species is also an ecological specialist (Lunney et al,
1992) which tends to concentrate in specific sites (caves for roosting).

i, Immediate Regional Distribution and Conservation Status
This species has been recorded just south of Bulahdelah indicating that it is most
likely to be regionally rare.

111. Local Abundance

This species has not been recorded in the locality.

. Habitat Requirements

Its habitat requirements are largely unknown, however, it appears to favour dry
eucalypt forest but has also been recorded from rainforest fringing rivers (G.A.
Hoye, pers.comm.). This species has commonly been confused with other
Mormopterus species, with very few specimens found in museum collections from its
entire geographic range (NPWS, in publication).

v. Home Range

The home range of this species is not known.
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VL. Feeding Requirements

This species has limited manoeuvrability and forages above the forest canopy and in
clearings for insects taken in flight. It also forages on the ground for terrestrial
insects (Cronin, 1991; Allison, 1983a).

vii. Roosting, Breeding and Sheltering Requirements

Although it has previously been recorded roosting in tree hollows in eucalypts, its
roost preferences are largely unknown (G. Hoye, pers.comm.). Small colonies have
been found roosting in tree hollows and under loose bark, as well as rock crevices,
river banks and buildings (Allison, 1983a; Mount King, 1992). Individuals have been
recorded in the roof of huts (Allison and Hoye, 1995). The breeding requirements for
this species are largely unknown, however, it is likely that births occur during
November or December, with weaning over a month later, as with many other
Mormopterus species.

viii.  Habitat Distribution in the Study Area

This species is likely to utilise all of the habitats on the study area. The forested
habitat would be utilised for roosting and foraging requirements.

ix. Threatening Processes

Similar to most tree roosting, insectivorous bats, threats include pesticides and
habitat destruction and modification, specifically the loss of trees with hollows.

X. Impact From Proposal

The vegetation to be removed for quarry operations may contain suitable tree
hollows for this species to roost in. Therefore, the proposal may result in a loss of
roost sites for this species. Due to the relatively small area to be cleared, the
manoeuvrability of this species and the abundance of foraging and roosting habitat
remaining on the study area, the proposal is unlikely to impact upon foraging
habitat for this species.

xi. Ameliorative Measures

Replanting with native tree species will ensure that the impact of the proposal on
this species is ameliorated. ~The provision of nest boxes would provide
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compensatory habitat in the short term. Clearing should not be undertaken in
winter months when bats are in hibernation.

4.5.5 Great Pippistrelle (Falsistrellus tasmaniensis)

1. Statewide Distribution and Conservation Status

This species has been recorded throughout NSW from the highlands to the coast. In
north-eastern NSW the Great Pipistrelle is widespread and localised, probably
restricted to higher elevation temperate forests. This species is listed on Part 2
(Vulnerable) of the TSC Act 1995. Reasons for listing include a suspected reduction
in population and distribution and severe threatening processes. This species is also
an ecological specialist (Lunney et al, 1992).

i, Immediate Regional Abundance
This species has previously been recorded in Doyles River State Forest, Ballengarra
and Kippara State Forest.

1ii. Local Abundance

This species has not been recorded in the locality.

iv. Habitat Requirements

Very little is known of this species biology and it is poorly represented in museum
research collections. It has primarily been recorded in open, tall wet sclerophyll
forests. In NSW it is suspected that some populations migrate in winter from the
highlands to coastal areas (Parnaby, 1983).

0. Home Range

Radio tracking studies in Victoria have revealed nightly movements of
approximately 13 kilometres between roost trees (NPWS, in publication).
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VL. Feeding Requirements

Analysis of stomach contents of specimens from NSW revealed that this species eats
moths and occasionally beetles and ants. However, this information was obtained
from only a small number of animals (eight) (Parnaby, 1983).

(418 Roosting, Breeding and Shelter Requirements

This species primarily roosts in tree hollows, although they are also found in caves
in the Jenolan area and occasionally elsewhere in abandoned buildings (Parnaby
1983). The breeding requirements of this species are poorly known. In Victoria,
Great Pipistrelles give birth to a single young, however the month of birth is
unknown (Parnaby, 1983).

viil. Habitat Distribution in the Study Area

This species may occur on site in the suitably wooded areas. Preferred habitat for
this species occurs in the ranges to the west.

ix. Threatening Processes

One of the most serious threats to this species’ survival is loss of roosting trees due to
intensive forestry operations resulting in a loss of mature hollow-bearing trees
(Parnaby, 1983). Changes to the structure of forests and woodlands that disrupt the
continual succession of mature hollow-bearing trees are also a threat. Pesticide use
may also threaten the survival of this species (NPWS, in publication).

. Impact From Proposal

The vegetation to be removed by quarry operations may contain suitable tree
hollows for the species to roost in. Therefore, the proposal may result in a loss of
roost sites for the species. A loss of foraging habitat will also occur.

xi. Ameliorative Measures

The impact of this species through a loss of roosting habitat will be reduced through
progressive rehabilitation of the site during and beyond the life of the quarry. This
rehabilitation should incorporate a high number of plant species taken from local
seed stock. Clearing of vegetation should not occur from June to August, when this
species is thought to migrate from mountainous areas to the coastal strip. The
provision of nest boxes would provide compensatory habitat in the short term.
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46  REPTILES

4.6.1 Stephen's Banded Snake (Hoplocephalus stephensi)

1. Statewide Distribution and Conservation Status

This species occurs on the coastal side of the Great Dividing Range from
approximately the Gosford area northwards to the Queensland border. Within
north-eastern New South Wales it has been recorded from the Tweed, Richmond,
Clarence, Bellinger, Macleay, Camden Haven and Hunter River valleys (NPWS, in
publication). This species is listed on Part 2 (Vulnerable) of the TSC Act, 1995. It has
been identified by Ehmann (1992) as rare to sparse.

i. Immediate Regional Abundance

This species has been recorded at Bombah Point, Myall Lakes National Park, Smiths
Lake and Manning River District National Forest, indicating that it is moderately
rare within the region.

1. Local Abundance

This species has not been recorded in the locality.

iv. Habitat Requirements

Stephen's Banded Snake is found in a variety of habitats including dry rainforest,
sub-tropical rainforest, wet sclerophyll forest, dry sclerophyll forest and rock
outcrops, especially granite. It has been recorded from near sea level up to 950
metres in elevation. This species lives and shelters primarily in trees and is
particularly dependent on tree scar crevices. An important feature of its habitat
appears to be the close proximity to a variety of forest formations (NPWS, in
publication).

v. Home Range

The exact home range of this species is unknown, however in rainforests of the
Border Ranges this species was recorded at densities of 0.7 per hectare or one animal
per 1.4 hectares (Austeco, 1994). Studies in other regions have not been undertaken.
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vl Feeding Requirements

Stephen's Banded Snake feeds on lizards (primarily geckos and skinks), frogs, small
mammals (including bats which cohabit its shelter), and possibly birds (Ehmann,
1992).

il Roosting, Breeding and Shelter Requirements

This species shelters during the day between decorticating bark and tree trunks, scar
crevices, hollow trunks, limbs and rock crevices or under slabs (Ehmann, 1992). This
species is primarily nocturnal, but may occasionally be seen basking in sheltered
sites during mild weather (NPWS, in publication). Mating of this species occurs from
late spring to early summer. Three to eight, with an average of six, live young are
born in late summer to early autumn (Shine 1983). The female only reproduces
every second year (Ehmann, 1992).

viii.  Habitat Distribution in the Study Area

This species may utilise the forested habitats for foraging and breeding purposes.

1x. Threatening Processes

The principal threat to this species is habitat removal and modification. Loss of large
trees from sclerophyll forests poses a threat to this species and results from forest
harvesting, timber stand improvement and increased fire frequencies for fuel
reduction or grazing management (NPWS, in publication).

x. Impact From Proposal

Stephen's Banded Snake could be impacted by the proposal through a loss of habitat.
This species may be impacted by road mortality if it is displaced by quarry
expansion.

xi. Ameliorative Measures

The impact on this species through loss of habitat will be reduced by progressive
rehabilitation of the site during and beyond the life of the quarry. This rehabilitation
should incorporate a high number of plant species taken from local seed stock. A
speed limit on the internal roads and an awareness program to alert drivers of fauna
in the area may limit possible road mortality. Habitat enhancement in remaining
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bushland would also assist in mitigating the impacts of the proposal. Clearing
should be undertaken outside of winter months when snakes are in winter torpor.

4.6.2 Pale-headed Snake (Hoplocephalus bitorquatus)

1. Statewide Distribution and Conservation Status

This species occurs on both sides of the Great Dividing Range from Sydney in the
south to the Queensland border. This species is listed on Schedule 2 (V ulnerable) of
the TSC Act, 1995.

ii. Immediate Regional Abundance

This species has been recorded at Myall River State Forest.

111. Local Abundance

This species has not been recorded in the locality.

iv. Habitat Requirements

This species favours wet and dry sclerophyll forest and woodland, preferring those
with Callitrus sp. Occasionally, rainforests are utilised. In the western, drier portion
of this species’ range, it is primarily dependent on riparian vegetation (Ehmann,
1992).

v. Home Range

The home range of this species is unknown.

i, Feeding Requirements

The Pale-headed Snake feeds upon small reptiles (Sutherland, 1994).

vil. Roosting, Breeding and Sheltering Requirements

This nocturnal, mainly arboreal species is frequently found beneath loose bark on
trees, or in hollow trunks and limbs of dead trees. It is also found close to
watercourses (NPWS, in publication; Gow, 1989). Mating takes place during spring,
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with between two and 17 (average of five) live young born from February to March
(Ehmann, 1992). It is thought females probably only reproduce every second year.

viii.  Habitat Distribution in the Study Area

Vegetation communities on site do not contain Callitris sp. which are preferred by
the Pale-headed Snake. However, dead trees, occasional hollows and decorticating
bark at the base of some trees in the Open Forest habitat are suitable for this species.

ix. Threatening Processes

The primary threat to this species is habitat loss and fragmentation.  Forest
harvesting and higher fire frequencies leading to a reduction in the potential life
span of trees pose a threat to this species due to a loss of sheltering requirements.
Predation by foxes and cats may also be threatening this species.

x. Impact From Proposal

The Pale-headed Snake could be impacted by the proposal through traffic on the
internal road it if is displaced which could also result in higher road mortality of this
species.

Xt Ameliorative Measures

A speed limit on the internal roads may limit possible road mortality. Progressive
rehabilitation should be undertaken to mitigate impacts in the long term. Habitat
enhancement in the remaining bushland would also assist in mitigating impacts.
Clearing should be undertaken outside winter months when snakes are in winter
torpor.

4.7 FLORA

4.7.1 Rudder’s Box (Eucalyptus rudderi)

Description: A medium-sized to tall forest tree with light grey, box-type bark
persistent on the trunks and branches. Adult leaves are narrow lanceolate and
concolourous in the coastal forms and broad lanceolate and discolourous in forms
north-west of Wyong. The leaf is 130 by 30 millimetres in size. Flowers are white
and flowering occurs from February to March. Fruit is hemispherical to barrel-
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shaped with three or four valves to rim level or slightly enclosed (Brooker and
Kleinig, 1983).

1. Conservation Status

This species is not listed as ‘threatened’ on the schedules to the TSC Act, however
it is listed by Briggs and Leigh (1994 in prep.) as a Rotap species. The risk code
for this species is 3RC- (Briggs and Leigh, 1996). A 3RC- coding means that this
species has a distribution ranging over 100 kilometres but tends to occur in small
populations. Rudders Box is considered rare in Australia but not currently
considered endangered or vulnerable, which means that at least one reasonable
population of this species is known to occur within a secure habitat. This species
is reserved within Rudders Box Flora Reserve located in Kiwarrak State Forest,
approximately 15-20 kilometres south of the study area.

1i. Distribution at a Local, Regional and Statewide Level

Local Distribution: This species was recorded on the subject site during the flora
survey for this report.

Immediate Regional Distribution: Recorded in Kiwarrak State Forest and at a
location north of Taree (ROTAP data search).

Statewide Distribution: This species is confined to the Taree/Karuah District
(Harden, 1991). The Taree Forestry Management Plan recognises this species as
having an uncommon, but widely scattered distribution in the Manning and
Hunter valleys.

1. Habitat Requirements
Occurs in wet sclerophyll or dry sclerophyll forest on sloping soil of medium
fertility (Harden, 1991).

. Habitat Distribution in the Study Area

This species was found in the Dry Open Forest. Figure 2.4 illustrates the location of
the individual trees of this species.
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v. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants.  Threatening processes of individual Australian plant species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.

(48 Impact From Proposal

The proposal will result in the removal of Rudder’s Box trees recorded on the subject
site.

vil. Ameliorative Measures

The impact of the proposal on this species will be ameliorated through re-planting of
this species on site.

4.7.2 Eucalyptus glaucina

Description: A small medium-sized woodland tree with a short bole and a dense,
branching habit. Bark decorticates over the whole trunk in large plates to leave a
smooth or mottled surface of white or grey. Leaves are lanceolate (seventeen by
three centimetres) and concolourous. Flowers are white with flowering period from
September to November. Fruits are hemispherical up to one by one centimetre with
three to five exserted valves (Brooker and Kleinig, 1983).

1. Conservation Status

This species is listed under Schedule 2 (vulnerable) of the TSC Act 1995. The risk
code for this species is 3VCa (Briggs and Leigh, 1996). A 3VCa coding indicates that
this species has a broad range but tends to occur in small populations. The Slaty Red
Gum is considered vulnerable and, although not presently endangered, is in risk of
disappearing from the wild over a period of 20 to 50 years. Its disappearance could
occur through continued depletion or changes in landuse and clearing of
populations. It has adequate populations reserved with over 1,000 individuals in
Selection Flat Flora Reserve which is located in Myrtle State Forest in the Casino
Forestry Management Area
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ii. Distribution at a Local, Regional and Statewide Level
Local Distribution: This species has not been recorded in the locality.

Immediate Regional Distribution: This species has been recorded as occurring on
Coocumbac Island (NPWS data search). However, the Taree Forestry Management
Plan has no records of this species as occurring in the area, and State Forests
Northern Research Centre (Coffs Harbour) has no records of this species occurring in
the Taree Region (Chapman, pers comm).

Statewide Distribution: This species has a scattered distribution on the low coastal
ranges and tablelands of the Mid North Coast of New South Wales, occurring
around the Gresford and Gloucester area. It also occurs around Casino in Northern
New South Wales (Brooker and Kleinig, 1983).

1. Habitat Requirements

Found in grassy woodland on deep, moderately fertile and well-watered soils
(Harden, 1991).

iv. Habitat Distribution in the Study Area

If this species occurs on the study area, it may be found in the vegetated habitats.

v. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants. Threatening processes of individual Australian plant species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.

(48 Impact from Proposal

If this species occurs on the subject site, it may experience a small amount of habitat
loss.
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vil. Ameliorative Measures

The impact of the proposal on this species will be ameliorated through replanting of
this species on site. Guided walkways will be constructed in the remaining
bushland to minimise human disturbance.

4.7.3 Grevillea obtusiflora

Description: A shrub to one metre in height with untoothed, stiff, hairy leaves, 20 to
30 millimetres long and 3 to 5 millimetres wide. It has green and red flowers
(Beadle, 1972).

1. Conservation Status

This species is listed on Schedule 1 (endangered) of the TSC Act 1995. The risk code
for this species is 2E (Briggs and Leigh 1996). A 2E coding indicates that this species
is endangered and has a distribution of less than 100 km. Itis adequately reserved in
the Northern Tablelands of New South Wales and has over 1,000 individuals
reserved within the Blue Mountains and Oxley Wild Rivers National Parks.

1. Distribution at a Local, Regional and Statewide Level

Local Distribution: This species has not been recorded in the locality.

Immediate Regional Distribution: Recorded at Glenthorne, Burrell Creek Mount
George (ROTAP data search), and Kundibakh Creek.

Statewide Distribution: This species has a scattered distribution on the Central and
Northern Tablelands and coast of New South Wales.

il Habitat Requirements

Found in dry sclerophyll forest or woodland on acidic substrates (Harden, 1991).

. Habitat Distribution in the Study Area

If this species occurs on the subject area it is likely to occur in the Open Forest and
Woodland habitats.
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v. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants.  Threatening processes of individual Australian plant Species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.

(48 Impact from Proposal

If this species occurs on the study site, it may experience a small amount of habitat
loss.

vii.  Ameliorative Measures

The impact of the proposal on this species will be ameliorated through replanting of
disturbed areas with locally endemic species.

4.7.4 Grevillea granulifera

Description: Two distinct forms of this species occur. Specimens either have strongly
erect branches or slender weeping branches, a floral rachis of 10 - 13 mm long with
an average 12 - 14 flowers or 2 - 5 mm long with an average of 6 - 10 flowers and a
densely silky leaf or moderately dense, slightly loose, subsilky undersurface (Olde
and Marriott, 1994).

1. Conservation Status

A conservation rating of 3K Ca (Briggs and Leigh, 1996) has been applied to Grevillea
granulifera. This coding indicates that the range of this species exceeds 100 km
however it is a poorly known taxon. This species is listed on the TSC Act as
vulnerable.

1. Distribution at a Local, Regional and Statewide Level

Local Distribution: This species has not been recorded in the locality.

Immediate Regional Distribution: This species has not been recorded in the region.

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 4.53



Statewide Distribution: This species is distributed in NSW from Mt George (near
Wingham) to Polblue Creek, Barrington Tops State Forest, extending west to
Woolombi Falls (Olde and Marriott, 1994).

1. Habitat Requirements

This species inhabits ridge tops and hillsides in open forest. Most collections have
been from poor, stony serpentine soil and decomposed granitic sand (Olde and
Masrroitt, 1994).

. Habitat Distribution in the Study Area

This species is likely to occur on the ridge tops and slopes of the open forest types.

. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants. Threatening processes of individual Australian plant species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.

. Impact from Proposal

If this species occurs on the subject site, it will experience habitat loss, resulting in an
overall reduction in area available for the growth of the species.

(18 Ameliorative Measures

The impact of the proposal will be ameliorated ﬂirough habitat retention and
replanting of the site with locally endemic plant species.

4.7.5 Tetratheca juncea

Description: A prostate shrub with angular flattened stems up to one metre long,
usually with 2 to 3 wings. Alternate leaves are usually reduced to narrow
triangular scales up to 20x5 millimetres long. Flowers are solitary or paired with
four petals up to 11 millimetres long. Flowers are a deep lilac pink and flowering
occurs from July to December (Harden, 1992 and Beadle, 1972).
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L. Conservation Status

This species is listed on Schedule 2 (Vulnerable) of the TSC Act, 1995. The risk
code for this particular species is 3VCa (Briggs and Leigh, 1996). A 3VCa coding
indicates that this species has a distribution ranging over 100 kilometres but tends
to occur in small populations. This species is considered vulnerable in Australia,
ie not presently endangered but at risk of disappearing from the wild over a
longer period. It is considered inadequately reserved, having 1,000 or more
individuals known to occur within conservation reserves.

il. Distribution at a Local, Regional and Statewide Level

Local Distribution: This species has not been recorded within the locality.

Regional Distribution: This species has been recorded around Nabiac, Karuah and
in Bulahdelah State Forest.

Statewide Distribution: This species is found from Nabiac to Lake Macquarie. It is
also recorded from Port Jackson to Botany Bay (Harden, 1992).

1. Habitat Requirements

This species is found in sandy and occasionally swampy heath as well as in dry
sclerophyll forest (Harden, 1992). In dry sclerophyll forest it is most commonly
associated with Smooth-barked Apple and Bloodwood. The understorey
typically comprises a range of xeromorphic shrubs and native grasses.

iv. Habitat Distribution in the Study Area
If this species occurs on the study area it would be most likely to occur in the Dry
Open Forest.

0. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants. Threatening processes of individual Australian plant species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.
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(48 Impact From Proposal

If this species occurs on the subject site, it may experience a small amount of habitat
loss.

vil. Ameliorative Measures

The impact of the proposal on this species will be ameliorated through replanting of
the disturbed areas with locally endemic plant species.

4.7.6 Hibbertia hexandra

Description: This is a tall shrub or small tree, with branches stellate to hairy. Its
leaves are mostly oblanceolate to elliptic, rarely spathulate, 20 - 60 mm long, 5 - 15
mm wide, apex rounded and often emarginate, base tapering, margins entire and
+/- flat, upper surface tuberculate to glabrous, lower surface whitish with stelate
hairs; petiole 5 - 20 mm long. Flowers are axillary, peduncle 7 - 10 mm long. Sepals
are 7 - 8 mm long, stellate - hairy. Petals are 7 mm long, stamens 6, surrounding
carpels. This species flowers mainly spring to early summer (Harden, 1992).

1. Conservation Status

This species is listed under schedule 1 (endangered) of the TSC Act 1995. The risk
code for this species is 3RC- (Briggs and Leigh, 1996). A 3RC- coding means that this
species has a distribution ranging over 100 km but tends to occur in small
populations. Hibbertia hexandra is considered rare in Australia but not currently
considered endangered or vulnerable, which means that at least one reasonable
population of this species is known to occur within a secure habitat.

1. Distribution at a Local, Regional and Statewide Level

Local Distribution: This species has not been recorded in the locality.

Immediate Regional Abundance: This species has not been recorded in the region.
Statewide Distribution: Occurs from the ranges of Mt. Warning. This species has also
been collected near Wauchope (Harden, 1992).

Lil. Habitat Requirements

The main habitat of this species is heath, open forest and rainforest.
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. Habitat Distribution in the Study Area

If this species occurs on the subject site, it is likely to occur in the Open Forest
habitat.

0. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants. Threatening processes of individual Australian plant species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.

i Impact from Proposal

If this species occurs on the subject site, it may experience a small amount of habitat
loss.

vil. Ameliorative Measures

The impact of the proposal on this species will be ameliorated through replanting of
the disturbed areas with locally endemic plant species.

4.7.7 Thesium australe

Description: This is an erect perennial herb to 40 cm high, pale green to yellow-green,
glabrous; stems are 1 - several, little branched, wiry, sytriate. Leaves are linear,
usually 1 -4 cm long, 0.5 - 1.5 mm wide, apex acute, midrib decurrent, sessile; lowest
leaves are scale like. Flowers are solitary, axillary, green-yellow; peduncle is 1 - 3
mm long, subtended by leaf with 2 opposite bracteoles; pedicel is very short.
Receptacle is cup like to globose, 1 mm long. Tepals are oblong, 1 - 1.5 mm long,
finely heeled, green with white margins. Style is 1 mm long. Fruitis +/- globose, 2 -
2.5 mm diameter, reticulate - striate, +/- glaucescent, crowned with persistent tepals.
It flowers from spring to summer (Harden, 1992).

1. Conservation Status

This species is listed under Schedule 2 (vulnerable) of the TSC Act 1995. The risk
code for this species is 3VCc+ (Briggs and Leigh, 1996). A conservation rating of
3VCc+ indicates that this species has a range greater than 100 km, is not presently
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endangered and is adequately reserved. However, less than 1000 plants are known
to occur within a conservation reserve.

1. Distribution on a Local, Regional and Statewide Level

Local Distribution: This species has not been recorded in the locality.

Immediate Regional Distribution: This species has not been recorded in the region.
Statewide Distribution: This species is found on the north coast, central coast,
northern tablelands, southern tablelands and the north western slopes.

i, Habitat Requirements

This species prefers grassland or woodland, often in damp sites.

. Habitat Distribution in the Study Area

If this species occurs on site it is likely to occur in the Herbland and Woodland
habitats.

v. Threatening Processes

Specht (1981) describes the ever-increasing pressures of urbanisation, tourism,
recreation, farming, forestry etc as risking the integrity of many species of Australian
plants. Threatening processes of individual Australian plant species can be
generally described as anything which has altered, or is in the process of altering, the
ecology in which the species have evolved and adapted.

vi. Impact from Proposal

If this species occurs on the subject site, it may experience a small amount of habitat
loss.

vil. Ameliorative Measures

The impact of the proposal on this species will be ameliorated through replanting of
the disturbed areas with locally endemic plant species.
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Chapter 5

IMPACTS OF PROPOSED DEVELOPMENT

The proposed development may have a variety of impacts upon threatened fauna
and flora of the study area. These impacts are discussed below as they would occur
if there were to be no mitigation measures implemented. They have been
documented prior to the formulation of mitigation measures so that mitigation
measures may be designed to reduce site-specific impacts. In documenting the
impacts, consideration has been given to the cumulative/indirect impact and the
likely contribution of the proposal to the threatening processes acting on populations
of the subject species in the locality.

51 HABITAT LOSS/MODIFICATION

i Immediate Impact

Itis proposed to clear approximately 4.4 hectares of land on the subject site in no less
than 3 campaigns over many years. It is possible that if clearing of trees is
undertaken on the subject site from June through to November, some threatened
species which rely upon hollows for nesting may be killed outright or perish as an
indirect result of the disturbance. The species most likely to be affected by direct
mortality on the subject site is the Brush-tailed Phascogale, as it is known to utilise
the subject site. If clearing is undertaken during winter or spring, it is possible that
direct mortality of the Brush-tailed Phascogale would occur.

ii. Cumulative / Indirect Impact and the Likely Contribution of the Proposal to the
Threatening Processes Acting on Populations of the Subject Species in the Locality

The development of the subject site adds to the incremental loss of fauna and flora
habitat being experienced along the NSW coastline. Habitat modification is a
threatening process generally affecting all of the subject species examined in this
report. The development may place additional pressures on those species which rely
upon the subject site as part of their home range and they may have to search
elsewhere for the resources that are lost as a result of the development. If these
resources are not immediately available they may perish from a lack of suitable
feeding resources or may not breed due to a lack of genetic resources. The Brush-
tailed Phascogale is known to occur in other areas throughout the locality, therefore
it is unlikely that the loss of the species on the subject site will lead to local
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extinction, however if adequate measures are not taken to mitigate the impacts of the
proposal, it is possible that this species will be extinct within the study area, due to a
lack of genetic resources to maintain a viable population. Because the Brush-tailed
Phascogale is a threatened species, measures should be taken to preserve the
existence of this species in the study area.

It is inevitable that for quarrying activities to occur as proposed, the Rudder’s Box on
the boundary of the subject site will be destroyed. With the introduction of
appropriate mitigation measures however, it will be possible to avoid the extinction
of this species in the study area.

5.2 TRAFFIC MORTALITY AND INTERFERENCE WITH FAUNA
MOVEMENTS

L Immediate Impacts

It is not proposed to increase the amount of traffic leaving the quarry site as a result
of extraction extending into Block B. In addition, the habitat to be removed for
quarrying does not dissect any known movement corridors, or reduce a portion of
habitat to a width that will not facilitate faunal movement within the study area.
Because of the habitat removal which will occur as a result of extraction in Block B, it
is possible that fauna will be displaced and that there will be an increased number of
transient fauna which will be crossing the access road and possibly Possum Brush
Road. These species may fall subject to traffic mortality.

The species most at risk of collision with vehicles include:

Q larger animals such as macropods, bandicoots, Koalas and reptiles;

Q ground birds including Bowerbirds and Lyrebirds;

Q locally nomadic fauna or animals with large hofne ranges such as Quolls;

a arboreal mammals including possums and gliders which move from one area

to another along the ground; and

a reptiles and amphibians which either bask on the sealed road surface or cross
the road in search of foraging habitat.
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ii. Cumulative / Indirect Impact and the Likely Contribution of the Proposal to the
Threatening Processes Acting on Populations of the Subject Species in the Locality

If fauna are killed or injured due to collisions with vehicles during clearing
operations, a decrease in the total gene pool of the locality may be experienced. This
decrease may result in a lack of genetic diversity and a decrease in the ability of the
species to cope with environmental change.

53 NOISE

L. Immediate Impact

There is little relevant information pertaining to the effects of noise on Australian
wildlife, with the majority of published data referring to American or domestic
fauna. This information is widely scattered throughout scientific literature and is
frequently inconclusive and even contradictory (Shaw, 1978).

Few, if any of the suggested effects of noise benefit animals or increase the chances
of species’ survival (Shaw, 1978). Lee and Griffith (1978) report that the main effects
of noise on American wildlife are behavioural changes leading to modifications in
mating, loss of food supply for predators, changes in inter-specific relationships
(predator/prey) and competition for shelter. The main reasons these impacts occur
are due to impacts on hearing, communication, non auditory physiological effects
and behavioural changes.

Busnel (1978) notes that a large number of fauna species are adapted to human
presence and associated noise. The sighting of the Brush-tailed Phascogale, during
the fauna survey, in habitat adjacent to the area currently being quarried supports
this theory. Laboratory experiments with captive animals in restricted areas reveal
that noise can produce a variety of physiological damage by acting on the auditory
and central nervous system, inducing stress symptoms. Further to this, Busnel
(1978) indicates that very little is known of the effects of noise on these same species
which are living free in nature, and many species are well adapted to human
activities and noise. Some species of fauna such as rats, mice, crows, pigeons,
starlings and seagulls will in fact take advantage of human activities by living,
apparently without damage, with extremely loud human noise (Busnel, 1978).
However, in relation to fauna which are already rare or threatened, it is considered
that noise and vibration may further affect their survival (Shaw, 1978).

Most evidence suggests that unusual noise is more likely to cause stress for an
animal when combined with a visual stimulus. There is evidence that some fauna
become adapted to the presence of humans and their associated noise after an initial
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reaction of panic, fear and avoidance of the noise source (Busnel, 1978). The majority
of vertebrates may eventually ignore the noise if other sensory organs, such as
optical and chemical sensors, are not stimulated (Busnel, 1978). If the animal
becomes accustomed to the noise, particularly when it is combined with familiarity
of the visual stimulus, all indications are that most species of fauna will be
unaffected and carry out their usual routine. Reactions to noise vary widely
according to the biological state of a species (Busnel, 1978). In the USA, hares, which
generally take flight when alarmed by an unusual noise, have been found to be
generally unaffected during the birthing season by heavy machinery working in
lucerne fields (Busnel, 1978). This provides evidence that, in the study of wildlife
reaction to noise, the different biological aspects of each species must be taken into
consideration, hence it is impossible to make general statements which will apply to
all species (Busnel, 1978).

The Environment Protection Authority (EPA) does not set out criteria or guidelines
for assessment of the effects of noise on wildlife, although the evidence above
suggests that wildlife are generally able to tolerate noise levels significantly higher
than the existing background noise levels encountered in natural areas. In
consideration of the above information, it can be generalised that fauna may
experience only limited effects of noise below 50 dB(A), with some reaction between
50 dB(A) and 70 dB(A), and strong reactions above 70 dB(A).

As the proposal is an extension of a current operation rather than a proposed
development which will introduce new or increased noise sources, and noise levels
are not expected to increase significantly, noise would be unlikely to have a
significant impact upon the majority of the subject species.

1. Cumulative / Indirect Impact and the Likely Contribution of the Proposal to the
Threatening Processes Acting on Populations of the Subject Species in the Locality

If any fauna experience adverse reactions as a result of extraction operations, they
would be likely to move northwards and north west into Kiwarrak State Forest,
across cleared pasture land. Movement of fauna to the south could occur, but would
place both the transient fauna and resident fauna in this area under stress as habitat
is extremely fragmented. As well as this, they would be moving in the direction of
the Pacific Highway and mortality associated with fast moving traffic may occur.
Predation by domestic and feral animals is also a possibility as animals move from
the noise source. This impact may contribute to the general threatening processes of
habitat modification and loss affecting the subject species.

As with the immediate impact, because the expansion of the quarry will not increase
noise levels on the subject site, it is unlikely that significant noise-related impacts
will occur as a result of the proposed quarry expansion.
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54 DUST

L Immediate Impacts

Dust Generation and Air Quality are not expected to significantly change from the
current levels as extraction and processing operations would remain the same. Short
term episodes of increased dust generation may be encountered, especially in dry
periods when winds blow above five metres a second. Typically these episodes
would occur when winds originate from the south-west. Sensible management
practices such as cessation of stockpile reshaping or dry crushing during periods of
high winds after long dry periods should be implemented to limit episodic impacts.

i, Cumulative / Indirect Impact and the Likely Contribution of the Proposal to the
Threatening Processes Acting on Populations of the Subject Species in the Locality.

Without appropriate mitigation measures, dust has the potential to decrease the
habitat value of bushland, by coating leaves and interfering with the process of
photosynthesis in plants. This may cause dieback and make the bushland unsuitable
for fauna so that they are forced to seek habitat elsewhere, thereby increasing the
pressure on other habitat resources in the locality. These potential problems will be
satisfactorily addressed by the proposed amelioration measures.

5.5 WATER QUALITY AND TURBIDITY

L. Immediate Impacts

A network of gullies within the study area provides a surface drainage system to
Bungwahl Creek. Two dams exist on site, the first being a sediment control dam and
the second being a storage dam for stock water. Water storage dams for stock have
also been developed on adjoining land. There are unlikely to be any immediate
impacts on threatened fauna, as no natural water bodies containing threatened fauna
habitat exist in the study area.

il. Cumulative / Indirect Impact and the Likely Contribution of the Proposal to the
Threatening Processes Acting on Populations of the Subject Species in the Locality.

The main potential effects of the proposed development upon surface waters may be
to change water quality in downstream watercourses and/or to vary the volume of
water discharged from the study area.
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There are no process wastewaters generated by the quarry and the only potential
change to downstream water quality would be generated by sediments leaving the
study area. Without adequate planning these sediments have the potential to
increase turbidity in downstream waters, thereby increasing sedimentation, and
making downstream waters unsuitable for flora and fauna.

The study area is located in the upper headwaters of Bungwahl Creek which
receives run off waters from the catchment and discharges into the Wallamba River
at a point two kilometres downstream of Failford (approximately 11 kilometres from
the study area).

The only potential effect on regional groundwaters would be a loss of groundwater
input from rainwater infiltration. Quarry operations would not prevent such
infiltration occurring although there may be a decrease in the infiltration rate due to
increased runoff from working areas of the quarry. There will be no significant
effects on regional groundwaters as a result of quarry operations.
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Chapter 6

MITIGATION MEASURES

61 INTRODUCTION

Chapter 5 identifies a number of impacts upon threatened fauna and flora of the
study area resulting from the proposed development. All of these impacts are able
to be mitigated so that the impact of the proposal upon threatened fauna and flora
may be minimised or considered negligible. All of the mitigation measures
discussed below target the direct impacts to threatened fauna and flora of the study
area, and the cumulative impact to flora and fauna within the region.

These mitigation measures will be included in the Environmental Management and
Site Rehabilitation Plan (EMSRP) for the quarry. The EMSRP will include
implementation programs for the mitigation measures that will be prepared after
consultation with NPWS and review of similar programs.

6.2 HABITAT ENHANCEMENT

This measure addresses the impacts of:

Q habitat loss/modification; and

a traffic mortality and interference with fauna movements.

The study area is known habitat for two threatened species, and one ROTAP species.
Therefore, in order to compensate for the 4.4 hectares (approximately) of habitat lost
for the expansion of the quarry, it will be necessary to enhance the remaining habitat
in the study area so that its carrying capacity is increased. This should incorporate

the following:

a. Fencing Off of Bushland. A fence should be constructed around the bushland
on the subject site. This fence should be constructed around the area shown in Figure
6.1. The fence should be designed to keep cattle out of the bushland in order to
promote a more natural understorey. The area of bushland inside the fence should
be managed as a habitat area throughout the life of the quarry and cattle should
therefore be excluded.
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b. Control of Foxes, Cats and Dogs. Appropriate baiting programs should be
undertaken in the area to control cats, dogs and foxes in order to ensure that the
Brush-tailed Phascogale is given the greatest possible chance of survival in the study
area. Such a baiting program should only be undertaken if deemed appropriate by
the relevant authorities. Advice on the most appropriate baiting program for foxes,
cats and dogs should be sought from the local Department of Agriculture prior to
commencing any program, and should be undertaken in close consultation with the
Department of Agriculture.

c. Provision of Nest Boxes. Cuttle (1983) documents the home range of the Brush-
tailed Phascogale to be approximately four to five hectares for females. Given that
the bushland remaining in the study area will be in the vicinity of 135 hectares, one
nesting box should be placed within every 5 hectares so that a total of 27 nesting
boxes are placed within the study area. A suitably qualified ecologist or zoologist
should be employed to undertake this task. Each nesting box should be constructed
of exterior grade plywood or undressed pine planks so that they are weather
resistant. The inside diameter should be 250 mm, the hole depth 300 mm and the
entrance diameter 60 mm. The entrance hole should be made near the top of the box.
The boxes will need to be placed vertically, no less than 4 metres above the ground,
and should be securely attached to the side of a hardwood tree species. It should be
ensured that the tree to which the nesting box is attached does not contain hollows
in which Brush-tailed Phascogales may already be nesting. Construction and
placement of nesting boxes in the study area should be undertaken prior to the
clearing of any vegetation in Block B so that individuals displaced by the clearing
activities have an immediate alternative source of shelter. Nest boxes should also be
installed for other threatened hollow-dependant fauna identified in this report as
highly likely to utilise the study area.

d. Extermination of Feral Bees. In order to maximise the potential for use of tree
hollows by native fauna, a program should be undertaken, prior to clearing, to
identify trees with hollows in the remaining bushland. This should be undertaken
by a qualified zoologist/ecologist. Once these trees have been identified and
marked, they should be inspected by quarry management to determine if feral bees
have hived in the hollows. If any hives are identified, they will be appropriately
exterminated. Advice on this should be sought from NPWS before commencing,
and it is considered appropriate that NPWS should work co-operatively with quarry
management to undertake this.

ERM MITCHELL McCOTTER

36043 SEPTEMBER, 97 6.2



6.3 REVEGETATION

This measure addresses the impacts of:
a habitat loss / modification

a. Germination and re-planting of Rudder’s Box. A qualified horticulturalist
should be used to germinate no less than 50 Rudder’s Box seedlings. The seeds
should be taken from local seed stock and after germination, planted by a qualified
horticulturalist on the site in areas currently being rehabilitated in Block A, as well as
the areas to be rehabilitated in the future in Block B. Maintenance of this species on
site after each seedling has been planted will need to be intense to ensure a high
survival rate. A suitably qualified horticulturalist should undertake a three monthly
inspection of the rehabilitated areas to ensure that rehabilitation is successful, and
that the mortality rate of the Rudder’s Box seedlings is minimised. The results of the
inspection should be incorporated in an annual monitoring report to be prepared for
Greater Taree City Council after the first year of quarry operations. Copies of the
report should also be made available to the NPWS if requested.

b. Progressive Rehabilitation. A comprehensive rehabilitation plan should be
incorporated into the environmental management and site rehabilitation plan. The
plan should detail a program of progressive rehabilitation for Block B incorporating
the following species:

Q Ground Cover: Blady Grass (Imperata cylindrica) and Kangaroo Grass
(Themeda australis);

Q Herb Layer: Mat Rush (Lomandra longifolia);

Q Shrub Layer:  Dagger Wattle (Acacia falcata), Dogwood (Helichrysum
diosmifolium), Native Indigo (Indigofera australis), Broom Pea (Jacksonia
scoparia), Forest Oak (Casuarina torulosa); '

Q Tree Layer: Hickory (Acacia binervata), Blackwood (A. melanoxylon), Fern
Wattle (A. irrorata), White Mahogany (Eucalyptus acmenioides), Grey Ironbark
(E. placita), Rudder’s Box (E. rudderi), Tallowwood (E. microcorys), Grey Gum
(E. propinqua); and

a Vines:  Glycine (Glycine clandestina), Coral Pea (Kennedia rubicunda),
Sarsparilla (Hardenbergia violaceae).
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6.4 TIMED CLEARING
This measure addresses the impacts of:
Q habitat loss / modification.

Clearing of more than 1 hectare of the subject site in any one year should not be
undertaken during winter or spring. Therefore, if clearing of more than one hectare
occurs, it should only be undertaken during the months of December to May. This
will avoid the direct mortality associated with the destruction of winter roosts and
spring nests.

6.5 SPEED LIMITS AND WILDLIFE WARNING SIGNS
This measure addresses the impacts of:
Q traffic mortality and interference with fauna movements.

A speed limit of 40 km per hour should be implemented on the internal access road
to allow fauna to move safely within the study area. In addition, wildlife crossing
signs should be placed at appropriate intervals along the internal access road to
further mitigate the impact of traffic mortality.

6.6 SEDIMENT AND EROSION CONTROL

This measure addresses the impact of:
Q water quality and turbidity.

There are no process wastewaters generated by the quarry and the only potential
change to downstream water quality would be generated by sediments leaving the
site. Without adequate planning these sediments have the potential to increase
turbidity in downstream waters, thereby increasing sedimentation.

Sediment and erosion control measures proposed for the quarry will be effective in
controlling sediment movement. All runoff from the proposed quarry extraction
will continue to flow through the existing quarry and the existing licensed and
approved management system. Complementary measures such as segregation of
clean and dirty waters and preferential reuse of dirty water will further minimise the
potential for sediment laden runoff entering downstream watercourses. The quarry
will have no significant effect on water quality in downstream watercourses.
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6.7 DUST SUPPRESSION

This measure addresses the impact of:

Q dust.

Emissions of dust from the quarry will be controlled by:

a. the use of a water cart to dampen the haulage and access roads and working
areas during dry periods;

b. ensuring hydraulic rock drills are fitted with industrial exhaust extraction
and control systems;

c. avoiding, where possible, drilling or blasting or using dust extraction
facilities during high winds;

d. prompt revegetation of exposed areas, bunds and topsoil stockpiles; and

e. ensuring all trucks leaving the quarry have their tailgates locked and loads

properly secured.

6.8 RESTRICTIONS ON BLASTING HOURS AND HOURS OF
OPERATION

This measure addresses the impacts of:
Q noise.

The majority of threatened fauna examined in this report are nocturnal, including
the Brush-tailed Phascogale. Crushing and blasting hours should be restricted to
daylight, so that they do not interfere with the activities of nocturnal fauna.

6.9 LONG TERM MONITORING AND MANAGEMENT

This measure addresses the impacts of:

Q habitat loss / modification;
Q traffic mortality and interference with fauna movements;
a dust; and
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Q water quality and turbidity.

On-going monitoring and management should be conducted within the study area
to determine whether the mitigation measures proposed in this chapter are
adequate. Measures should include:

a. inspection of rehabilitated areas annually by a suitably qualified person to
investigate and document the success of the rehabilitation program. If rehabilitation
is found to be unsuccessful, a contingency plan will need to be formulated by a
suitably qualified person and implemented immediately on site;

b. inspection of nest boxes during winter to ensure that they are being used by
fauna, and are not being used by introduced species. This needs to be undertaken by
a suitably qualified person. If feral species are utilising the nest boxes, they should
be eradicated immediately; and

C. inspection of fencing surrounding the bushland should be undertaken at
quarterly intervals by quarry staff. If any breaks in the fence are discovered, they
should be mended immediately.
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Chapter 7

CONCLUSION

71  ALTERNATIVES TO THE PROPOSAL

The availability of suitable aggregate from existing quarries in the market region to
supply future Pacific Highway upgrading projects is limited. The demand for high
quality material will exceed supply at least in the short to medium term. Quality
assured products are essential for high quality construction of the Pacific Highway
and if they are not available locally, they must be imported using costly road
transportation.

Only a limited number of other quarries in the region are able to produce high
quality premium grade aggregates to meet current RTA specifications. Collectively
they will be unable to supply the quantities of demand expected to be required by
the Pacific Highway upgrading and local market demands.

An alternative to the proposal would be to continue the extraction sequence in
accordance with the existing development consent. This approach would not allow
the quarry to supply high quality material required for Pacific Highway upgrading
in the short term.

7.2 PROJECT JUSTIFICATION

7.2.1 Biophysical Considerations

The extension to existing quarry operations will not create an adverse impact
upon downstream waterways or cause a decrease in air quality that will adversely
affect the surrounding environment.

Appropriate mitigation measures will be introduced to ensure that the operations
will not cause significant adverse impacts on threatened flora and fauna species in
the study area. Rehabilitation of the quarry will be undertaken progressively to
restore native vegetation to the area and the quarry site will function as a sustainable
ecosystem which reflects the natural ecology of the area.
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7.2.2 Economic Considerations

The upgrading of the Pacific Highway is the largest post war civil construction
project to be undertaken in Australia. The upgrading and reconstruction of sections
of the highway between Bulahdelah and Johns River contribute a significant
proportion of the work to be undertaken. The extension of the existing operations
at Possum Brush quarry will secure a substantial reserve of high quality material
that will enable the long term supply to Pacific Highway construction projects in
the Region. The quarry owners have already been approached to supply material to
impending construction works. The highway upgrading will provide significant
economic benefits and opportunities in the local, state and national economies.

The quarry will provide direct ongoing employment for nine persons, and will assist
employment in the housing, tourism and construction industries by providing
essential materials at affordable costs.

7.2.3 Social Considerations

The operation of the quarry will have impacts upon surrounding residents. Careful
management and control of these impacts, including noise, vibration and dust will
allow the quarry to operate with acceptable levels of impact. As indicated in Section
7.1 of this report, the operation of the quarry extension can operate within the
specified noise and blasting criteria and no specific mitigation measures are required
to reduce noise or overpressure levels.

Current quarry management has shown its willingness to resolve the concerns of
neighbours and has the experience to implement responsible quarry management
so that the interests of neighbours and the public are protected.

The proposed development is justified because it will allow supply of essential
materials to a civil works project that is of major state and regional importance
and will contribute to an increase in safety for future Pacific Highway motorists.

7.2.4 Principles of Ecologically Sustainable Development

The national strategy for ecologically sustainable development (ESD) details the
Federal Government Policy which seeks to achieve economic development in an
environmentally sustainable manner. The four principles of ESD are listed in
Schedule 2 of the Environmental Planning and Assessment Regulation (1994) as
follows:

Q the precautionary principle, namely that if there are threats of serious or
irreversible environmental damage, lack of full scientific certainty should not
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be used as a reason for postponing measures to prevent environmental
degradation;

] inter-generational equity, namely that the present generation should ensure
that the health, diversity and productivity of the environment is maintained
or enhanced for the benefit of future generations;

Q conservation of biological diversity and ecological integrity; and
Q improved valuation and pricing of environmental resources.

The manner in which these four principles apply to Pacific Blue Metals’ Possum
Brush Quarry operation are as follows:

L The Precautionary Principle

The proposal will be consistent with the precautionary principle to the extent that all
potential threats to the quality of the environment, such as sedimentation, erosion,
entry of pollutants to the catchment, loss of habitat of endangered flora and
endangered fauna and noise pollution, have been identified and mitigation
measures are proposed that will prevent significant adverse impacts.

1. Inter-generational Equity

The proposal will be consistent with the principle of inter-generational equity as it
will assist future generations to be supported by provision of a high standard Pacific
Highway, whose value will extend well into the future; and the quarry site will
ultimately be rehabilitated to form part of a viable ecosystem.

iii. Conservation of Biological Diversity and Ecological Integrity

The proposal will be consistent with the principle of conservation of biological diversity
and ecological integrity. Measures are proposed to rehabilitate and revegetate the
subject site during and after quarrying. Impacts on threatened fauna will be
ameliorated by providing, among other measures, compensatory habitat, nesting
boxes and fauna exclusion fencing. Impacts on plants of conservation significance
that would be affected by the proposed operations, particularly Eucalyptus rudderi
would be ameliorated by planting of seedlings.

Other measures have been recommended in Section 8.2 to reduce the impacts of the
operation on adjoining natural areas. Those measures include fencing, dust
suppression and preventing spill or flyrock entering vegetated areas.
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iv. Improved Valuation and Pricing of Environmental Resources

Environmental resources can be defined to include natural resources such as flora,
fauna, rivers, sand and gravel and the human built environment such as roads and
railways. As stated by James (1995) the valuation and pricing [of extractive materials]
is related to the customer’s perception of the value of the product and their willingness to
pay. In general, extractive materials are considered to be low value, low cost materials so
there is little opportunity for improved valuation and pricing of the environmental resources.

While this is a valid perception, the final cost of the extractive materials includes the
total cost of extraction and delivery. Extraction and delivery includes costs
associated with:

Q environmental assessment;

a rehabilitation;

Q environmental management and monitoring; and
a road use contribution.

Due to increasingly tight legislative and environmental controls by State and Local
governments, it is reasonable to expect that quarry products, including those from
Possum Brush will increase in value, although improved productivity may balance
long term value increases. The hard rock resource in this site will be utilised to assist
achievement of a project of national importance (the Pacific Highway upgrading),
thereby putting that resource to an optimum use for the benefit of the community.

The value of the natural resources of the site is being recognised by the protection,
mitigation and environmental rehabilitation measures proposed for the extended
quarry site.

7.3  CONCLUSION

The area of bushland to be cleared for the proposed development is small in size
when compared to the vegetated areas of the remainder of the study area and the
extensive areas of adjoining and nearby bushland. Th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>