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1 INTRODUCTION

1.1 Backg round

This Flora and Fauna Management Sub Plan forms part of the Construction Environmental
Management Plan (CEMP) for the Hunter Expressway Alliance project (part of the Hunter
Expressway project). This Sub Plan has been developed in direct response to condition
number 51 of the Minster of Planning’s Conditions of Approval for the Hunter Expressway
project. Other conditions relating to the requirements of the project and Sub Plan are
included within the Conditions of Approval and NPWS1 Conditions of Concurrence. The
relevant conditions are presented in Table 1-1, along with comment on where they have
been addressed. In addition to the conditions of approval and concurrence, this sub plan
also addresses the undertakings made in the Fauna Impact Study (FIS), the Updated
Additional Flora and Fauna Assessment (UAFFA) and the Representations Report.

The Approval and Concurrence conditions contain requirements relating to flora and fauna
that are not relevant to construction activities, such as the provision of offsets. Conditions not
related to the construction phase or those associated with the northern section of the Hunter
Expressway project  are dealt with elsewhere and do not form part of this Sub Plan (refer to
Appendix B).

1 NPWS is now part of the Department of the Environment, Climate Change and Water (DECCW)
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Table 1-1: Conditions of Approval and Conditions of Concurrence

Project conditions Reference Where this has been addressed

Conditions of Approval – F3 to Branxton Highway Link (2007)

51. The Proponent shall prepare, in consultation with the Department and NPWS, a
detailed Flora and Fauna Management Sub Plan. The Sub Plan shall be prepared
prior to construction and shall be consistent with NPWS Concurrence Condition No.
15 regarding EMPs. The Sub Plan shall include but not be limited to:

 All those matters identified in the NPWS’s Concurrence Condition No. 15
 Strategies for seed collection and revegetation
 A fauna risk assessment to identify:

a) which fauna species need to be targeted for measures to ensure safe transverse
crossing of the roadway

b) mitigation measures to be implemented

c) the likely effectiveness of proposed mitigation measures i.e. design and location

d) further mitigation strategies.

 identification of measures proposed to be taken to protect vegetated areas outside
the direct impact zone, control impacts due to spillage, spread of debris and refuse,
and movement and storage of materials and equipment.

MP CoA No.51 This Flora and Fauna Management Sub Plan has been
prepared in accordance with NPWS Concurrence Condition
No. 15 (refer to Measure 1 - Section 5.1.1) of this Sub Plan
and the status column of NPWS CC 15 in this table).

Strategies for seed collection and revegetation are included in
the Landscape Master Plan (Appendix I).
A species risk assessment which identifies the information
required by MP CoA No. 51 is provided in Appendix C.

The protection of vegetated areas outside of the direct impact
zone has been addressed in procedures for the clearing
extents survey (Measure 29 - Section 5.2.3.1).
Procedures for protecting such areas have also been included
in the clearing and grubbing procedure (Appendix G), which
has been prepared in accordance with RTA QA Specification
G40 – Clearing and Grubbing.
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Project conditions Reference Where this has been addressed

53. In addressing NPWS’s Condition of Concurrence No. 3, the Proponent shall
employ an independent road design specialist and independent qualified ecologist to
review and report on the detailed design of the proposal prior to construction. The aim
of the review is to establish whether additional measures can be incorporated in the
detailed design, to reduce the direct and/ or indirect impacts on threatened species,
populations and ecological communities and their habitats, and to improve the
effectiveness of proposed mitigation measures. The review and report shall include,
but not be limited to:

 An investigation to demonstrate that the proposed multi-function fauna overpass is
an effective and appropriate design

 Identification o f measures to f urther r educe the amount of cle aring o f na tive
vegetation.

The Proponent shall submit the report to the NPWS and the Director-General, and
comply with all reasonable requirements of the Director-General and the NPWS and
other relevant authorities with respect to any reasonable measure arising from, or
recommendations in, the report.

MP CoA No.53 The preliminary design phase has been undertaken with
assistance from an independent road design specialist as well
as an independent ecologist. A report detailing the results of
the review has been submitted to DoP and DECCW.
Measures 6 (Section 5.1.1), 8, 9 and 10 (Section 5.1.2) ensure
that the final alignment and fauna mitigation structures are
designed to reduce native vegetation clearing and negative
impacts to fauna, where possible.

Mitigation measures relating to the design and construction of
fauna mitigation structures are provided in Sections 5.1.2 and
5.2.5.
The requirement for the Alliance to submit the final alignment
design and final design, location and construction details of all
fauna mitigation structures is stated in Measures 7 (Section
5.1.1) and 11 (Section 5.1.2). Specifications of all fauna
mitigation structures are provided in Appendix C of this Sub
Plan.

NPWS Concurrence Report

48. The Proponent shall implement the conditions contained in Section 9 of the
‘Concurrence Report for the Proposed F3 to Branxton Highway Link’ (NPWS 2001).

MP CoA No.48 This Sub Plan addresses all requirements contained in
Section 9 of the Concurrence Report for the Proposed F3 to
Branxton Highway Link (NPWS 2001).
Refer to the status column within this table for each
Concurrence Condition for further information.

56. Additional opportunities for the safe transverse crossing for Squirrel Gliders shall be
provided at any new locations where Squirrel Gliders are found (see NPWS
Concurrence Condition 6 and Condition of Approval No. 52) unless it can be
demonstrated, to the satisfaction of the Director-General and NPWS, that these cannot
be achieved.

MP CoA No.56 The requirements of this condition have been addressed in
Measure 24 (Section 5.2.1).

In addition to this, weekly site audits (Measure 46 - Section
6.1) will regularly monitor compliance with this condition
through identification of areas that Squirrel Gliders have been
recorded.
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Project conditions Reference Where this has been addressed

57. The Proponent shall, prior to construction, employ a qualified ecologist approved
by the NPWS, to identify and clearly mark all remnant patches of native vegetation,
threatened flora species and communities adjacent to the areas proposed to be
cleared in order to ensure minimal disturbance to native vegetation, and undertake
pre-clearance surveys to search, trap, and release fauna that may be affected by
construction activities. In addition, the qualified ecologist shall be responsible for
ensuring NPWS’s Conditions of Concurrence Nos. 8 & 9 are met.

MP CoA No.57 Measure 4 (Section 5.1.1) states the requirement for DECCW
to approve the Project Ecologist.
The requirement for the Project Ecologist to clearly mark all
remnant patches of native vegetation, threatened flora species
and communities adjacent to the clearing footprint has been
addressed in Measure 30 - Section 5.2.3.2 (site feature
survey).

Procedures relating to habitat assessment, pre-clearing
surveys and fauna rescue operations are provided in Appendix
F.
Measures 33 (Section 5.2.4.1), 34 (Section 5.2.4.2) and 37
(Section 5.2.4.4) relate to the implementation of pre-clearing
surveys and fauna rescue and the associated monitoring/
reporting requirements.

NPWS Conditions of Concurrence Nos. 8 and 9 have been
addressed in this Sub Plan (refer to the status of these
conditions in this table).

58. Any tree hollow roosts for bats in the areas to be cleared are to be relocated. If
this is not possible, then an artificial bat roost shall be provided in adjacent vegetation
prior to clearing.

MP CoA No.58 This condition has been addressed in this Sub Plan. Measure
30 (Section 5.2.3.2) describes the site feature survey, which
includes the identification, marking and recording of all hollow
roosts for bats.

The habitat assessment, pre-clearing survey and fauna rescue
procedure (Appendix F) includes the requirement for hollow
roost relocation or the provision of artificial roosts if relocation
is not feasible.
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Project conditions Reference Where this has been addressed

59. Where possible, seeds of locally native species shall be collected prior to the
commencement of construction to provide seed stock for revegetation purposes to the
satisfaction of a qualified bushland regeneration officer acceptable to the NPWS.
Topsoil and leaf mulch shall be stripped and stored for placement back in the
vegetation zone from where it was removed subject to Condition of Approval No. 63.

MP CoA No.59 Procedures regarding seed collection and topsoil re-use are
provided in the Landscape Master Plan (Appendix I).

Construction

60. Unless otherwise approved in writing by the DECC2 and the Director-General, the
Proponent shall not clear any more than 182 hectares of native vegetation as part of
the proposal. Clearing of native vegetation shall be undertaken generally consistent
with the documents referred to under condition 1iii3 of this approval.

MP CoA No.60 This condition has been addressed in this Sub Plan. Measure
29 (Section 5.2.3.1) describes the clearing extents survey and
procedure for marking out the clearing boundaries.

Measure 22 (Section 5.2.1) provides the procedure to follow in
the event that a variation to the clearing limits is required.
The procedure for clearing and grubbing (Appendix G),
contractor education/ inductions (Measure 28 - Section 5.2.2)
and the implementation of weekly site audits (Measure 46 -
Section 6.1) also address this condition.

Revegetation and Rehabilitation

62. The Proponent shall monitor and maintain all proposed vegetation rehabilitation
for a minimum of three years and undertake measures to control weeds.

MP CoA No.62 Rehabilitation monitoring is proposed to commence in 2011.
Details of rehabilitation monitoring will be provided in the
Landscape Management Plan, which will be developed in
parallel with the detailed design.

Measure 51 (Section 6.1) states the requirement for
rehabilitation monitoring to be undertaken in accordance with
the Landscape Management Plan.
A weed management strategy has been provided in Appendix
D and Measures 20 (Section 5.1.3), 32 (Section 5.2.3.4) and
44 (Section 6.1) provide weed control and monitoring actions.

2 DECC has now become part of DECCW
3 DoP issued Conditions of Approval – F3 to Branxton Highway Link
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Project conditions Reference Where this has been addressed

63. Weed infested topsoil, as identified by a qualified ecologist, shall not be used in
the rehabilitation works unless it is sterilised or treated in an appropriate manner.

MP CoA No.63 This condition has been addressed by procedures contained in
the weed management strategy (Appendix D) and Landscape
Master Plan (Appendix I).

64. Cleared vegetation must be reused or recycled to the greatest extent practicable.
Reuse options include removing millable logs, recovering fence posts, mulching and
chipping unusable vegetation waste for on-site use. All reasonable measures to use
any surplus vegetation shall be undertaken including donation to community groups,
distribution to the local community, etc.

MP CoA No.64 This condition is addressed in the habitat assessment, pre-
clearing survey and fauna rescue procedure (Appendix F).

65. If, during the course of construction, the Proponent becomes aware of the
presence of any threatened species which are likely to be significantly affected and
are not recognised in the flora and fauna studies presented in the EIS, FIS or
Representations Report, then the Proponent shall immediately advise the Director-
General of NPWS. No activity which places any of these species at risk shall be
undertaken until advice has been received from the NPWS. All recommendations by
the NPWS shall be complied with prior to any works likely to affect any threatened
species.

MP CoA No.65 This condition has been addressed in Measure 23 (Section
5.2.1).

66. All mitigation measures generally identified in Sections 2.4.3 through 2.4.14 of the
Representations Report should be implemented.

MP CoA No.66 Measures and procedures within this Sub Plan address
requirements of Sections 2.4.3 – 2.4.14 of the Representations
Report.
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Project conditions Reference Where this has been addressed

Monitoring

67. The Proponent shall, as part of the Operational EMP referred to in Condition of
Approval No. 33, prepare a fauna monitoring program to assess the effectiveness of
all road crossing ameliorative measures. The monitoring program shall be carried out
for a minimum of three years after operation and include a report on an assessment of
the following matters:

 the levels of fauna underpass use by native fauna
 the extent of road kills and rehabilitation of injured fauna
 the ade quacy of e xclusion fencing and glider cross ing points, with p articular

reference to design and placement and need for additional measures
 degree and nature of wildlife utilisation of any contiguous roadside wildlife corridors

established.

The Proponent shall submit the report to the NPWS and the Director-General, and
comply with all reasonable requirements of the Director-General and the NPWS with
respect to any reasonable measure arising from, or recommendations in, the report.

MP CoA No.67 Measure 43 (Section 6.1) of this Sub Plan addresses the
requirements of this condition.

Bridge Design

68. The Proponent shall consult NSW Fisheries3 in relation to: the construction of
temporary platforms for the construction of the piles and piers in the creeks; and the
design and timing of bridge construction.

MP CoA No.68 This condition has been addressed in Measure 8 (Section
5.1.2) of this Sub Plan.

69. The Proponent shall ensure that no earthen platforms are constructed or fill
material placed in the creeks unless prior approval is granted by NSW Fisheries and
the Director-General.

MP CoA No.69 This condition has been addressed in Measure 41 (Section
5.2.5) of this Sub Plan.

3 NSW Fisheries is now part of the Department of Industry and Investment (Primary Industries)
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Project conditions Reference Where this has been addressed

NPWS’s Concurrence Conditions (2001)

Additional Surveys

1. The RTA will ensure that the activity is constructed as presented in section 7 of the
Representations Report - Proposed Highway link F3 Freeway to Branxton (September
2001) and its Appendices, as received by the NPWS on 17th September 2001 and
modified by:

 correspondence from t he RTA received on 25th Se ptember 2001 in re ply t o
outstanding threatened species issues raised by the NPWS and the DUAP;

 the RTA’s Compensatory Habitat Proposal and Candidate Areas – Stage 2 Report
received on 27th September 2001; and

 these conditions of concurrence.

NPWS CC 1 Requirements of the Representatives Report Section 7 and its
Appendices have been included and addressed in the
measures and procedures outlined in this Sub Plan.

2. The RTA must notify the Manager, Conservation Programs and Planning Division
(CPPD), NPWS Central Directorate in writing of any proposed variations to the
alignment, design or construction of the activity not considered in the
EIS/FIS/Representations Report or the subsequent amending documentation noted
above, which may impact on threatened species, populations or endangered
ecological communities, before the commencement of clearing for construction.

The NPWS must be given the opportunity to inspect the final route and any such
variations can then only proceed if approved in writing by the Manager CPPD NPWS
Central Directorate.

The NPWS must be allowed a minimum of fifteen working days to consider these
variations and to provide advice on the appropriate measures required to mitigate
their impact.

NPWS CC 2 This condition has been addressed in Measure 2 (Section
5.1.1) of this Sub Plan.
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Project conditions Reference Where this has been addressed

3. The RTA should give consideration to modifying or refining the design and
alignment of the activity in consultation with the Manager CPPD Central Directorate
prior to construction to further reduce the direct and/or indirect impacts on threatened
species, populations and endangered ecological communities or to improve the
effectiveness of ameliorative measures. This could include the re-design of
interchanges/ intersections; fauna under- and overpasses; tunnels; median widths,
bridgeworks; batters or similar modifications to reduce the footprint of the activity.

NPWS CC 3 A number of design changes have been completed and
approved to date. The potential impacts of these changes were
assessed in Biosis Research (2006) F3 to Branxton Link –
Updated Additional Flora and Fauna Assessment: Threatened
Species Assessment for Proposed Design Changes. Report
prepared for the NSW Roads and Traffic Authority.)
This condition has additionally been addressed in this Sub
Plan.

Measures 5 (Section 5.1.1), 8, 9 and 10 (Section 5.1.2) ensure
that the final alignment and fauna mitigation structures are
designed to reduce native vegetation clearing and negative
impacts to threatened species and populations, where
possible.
A list and specifications of fauna mitigation structures are
provided in Appendix C.

Measure 9 (Section 5.1.2) states the requirement to engage an
appropriately qualified Rehabilitation Specialist to assist in the
final design process.

4. Without further environmental assessment, no clearing for ancillary infrastructure or
associated works including permanent or temporary detention or sediment control
basins; materials stores; access roads; utility corridors; works areas; depots or any
other activity or development (as defined by the Environmental Planning and
Assessment Act 1979) shall be carried out, or be allowed to be carried out, within
areas shown as habitat for endangered ecological communities or threatened species
in any of the documents (see section 2 of this Concurrence Report) received by the
NPWS in assessing the concurrence proposal.

NPWS CC 4 The clearing extents survey (Measure 29 - Section 5.2.3.1) will
mark-out the clearing boundary and all clearing will be
undertaken in accordance with the clearing and grubbing
procedure (Appendix G) and RTA QA Specification G40.

Measure 22 (Section 5.2.1) provides the procedure to follow in
the event that a variation to the clearing limits is required.



Hunter Expressway Alliance

FLORA AND FAUNA MANAGEMENT SUB PLAN

HExa FFMSP - 200710 Page 14

Project conditions Reference Where this has been addressed

7. The RTA must undertake a survey of the extent of weed infestation within, and
adjacent to, the construction footprint and prepare a Weed Management Strategy
(WMS) to control weeds during the construction and operational phases of the activity.
The WMS will form part of the construction and operational EMPs for the activity. It
will prioritise areas along the route for  the  weed  control  and  identify  target
species,  as  well  as  the  appropriate  removal  and disposal methods for managing
these weeds.

NPWS CC 7 Appendix D of this Sub Plan provides a weed management
strategy, which is based on field surveys completed within and
adjacent to the Hunter Expressway project area. The strategy
describes target weed species and appropriate removal and
disposal methods.
Figures 2 and 3 (sheets 1-9) illustrate weed control priority
areas and weed densities within the Hunter Expressway
Alliance corridor.

Measures 20 (Section 5.1.3), 32 (Section 5.2.3.4) and 44
(Section 6.1) relate to weed management.

Mitigation measures

8. The RTA must implement all measures for the mitigation of impacts on threatened
species, populations and endangered ecological communities as described in section
5 of the FIS, section 8 of the Representations Report and the conditions of this
Concurrence Report. This must include mitigatory measures required for any
threatened species identified in the additional survey work outlined in conditions 5 and
6. Any subsequent changes to the mitigatory measures must be agreed to in writing
by the Manager CPPD NPWS Central Directorate.

NPWS CC 8 All measures and procedures contained within this document
have been developed to include all requirements of Section 5
of the FIS Report, Section 8 of the Representatives Report, the
Conditions of Approval and the Concurrence Conditions.

9. Prior to construction, and in consultation with the Manager CPPD NPWS Central
Directorate, the RTA must engage an appropriately qualified and experienced
rehabilitation ecologist to provide advice and assist in the design, construction and
monitoring of mitigation measures for this activity. This condition has been previously
stipulated by NPWS in relation to a number of Pacific Highway upgrade projects and
consequently the RTA should be able to call upon the expertise gained from these
projects.

NPWS CC 9 This condition has been addressed in Measure 9 (Section
5.1.2) of this Sub Plan.

The design of the alignment and fauna mitigation structures
has been assisted by an ecologist.
Findings of previously completed upgrade projects and current
research studies have been incorporated into the design of
fauna mitigation structures and development of mitigation
measures and management strategies.
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Project conditions Reference Where this has been addressed

10. The RTA must provide the Manager CPPD NPWS Central Directorate with the
final design, location and construction details of the mitigation measures for this
activity as outlined in section 5 of the FIS and section 8.2 of the Representations
Report and amended by these concurrence conditions, including:

 Fauna over- and underpasses
 Fauna exclusion fencing
 Nest boxes
 Salvaged trees containing hollows
 Glider and refuge poles
 Any features associated with these mitigatory structures to encourage their use by

fauna.

The final design, location and construction of these mitigatory measures should be
subject to any refinements arising from the outcomes of current research studies
including the Pacific Highway fauna underpass studies being undertake for the RTA
by AMBS and the Koala Research and Monitoring Survey (AMBS) and should be
detailed in the construction EMP for the activity.

NPWS CC 10 This condition has been addressed in this Sub Plan.
Mitigation measures relating to the design and construction of
fauna mitigation structures are provided in Sections 5.1.2 and
5.2.5.

Measures 7 (Section 5.1.1) and 11 (Section 5.1.2) state the
requirement to provide DECCW with the final alignment and
fauna mitigation structure design.
Measures 47 and 48 (Section 6.1) state the requirement to
provide a nest box installation report and the findings of the
habitat tree survey to DECCW.

 A l ist and specifications of fauna mitigation structures
(including exclusion fencing) are provided in Appendix C.
Information regarding the provision of nest boxes is provided in
the nest box procedure (Appendix E).

Procedures for the relocation of hollow bearing branches are
provided in the habitat assessment, pre-clearing survey and
fauna rescue procedure (Appendix F).
The species risk assessment included in Appendix C of this
Sub Plan details findings of the AMBS monitoring survey and
Measure 10 (Section 5.1.2) states the requirement for a review
of the outcomes of the monitoring surveys and Koala research.
Nest box specifications (Appendix E) have been adopted from
current research studies.
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Project conditions Reference Where this has been addressed

11. The RTA must ensure that appropriate fauna shelter and refuge structures are
installed in all bridges and culverts nominated as incorporating provisions for fauna
movement in sections 5.1.3 and 8.2 of the Representations Report. These structures
are to be installed at varying heights to maximise their potential use by fauna. The
RTA must also ensure that that these structures are not prone to inundation during
flooding. The maximum area possible beneath bridges is to be vegetated with
appropriate locally endemic species to encourage fauna use (at least 70% of the area
beneath the bridge excluding the width of the creek bed). The RTA must provide the
Manager CPPD NPWS Central Directorate with detailed specifications in relation to
these fauna refuge and movement structures as part of the construction EMP for this
activity.

NPWS CC 11 This condition has been addressed in this Sub Plan.
Section 5.1.2.5 details measures associated with fauna shelter
and refuge structures. The provision of shelter and refuge
structures has been based on Sections 5.1.3 and 8.2 of the
Representatives Report.

Specifications of fauna structures and refuge shelters are
provided in Tables C-6 and C-8, Appendix C.

12. The RTA must assess the feasibility of translocation for any individuals of the
following, or any other, threatened species identified within the construction area
which would otherwise be destroyed:

 Grevillea parviflora ssp. parviflora; and
 Persoonia pauciflora.

A report detailing the findings of this assessment and any proposed actions is to be
provided to the Manager CPPD NPWS Central Directorate. Any translocations must
be undertaken in consultation with, and with the written approval of, the Manager
CPPD NPWS Central Directorate and must be the subject of a formal translocation
proposal. Translocation proposals must be submitted to the Manager CPPD NPWS
Central Directorate and demonstrate that relevant issues from the following
documents have been considered:

 NPWS’s Draft circular on the translocation of threatened flora
 NPWS’s Interim policy for the translocation of threatened fauna in NSW
 Guidelines f or the translocation o f thre atened plant s in A ustralia a report by the

Australian Network for Plant Conservation.

Translocated species should be established in suitable, but secure, areas as close as
possible to their point of origin.

NPWS CC 12 A summary of the feasibility of flora translocation has been
provided in Appendix H. The Landscape Master Plan
(Appendix I) provides procedures and mitigation measures
relevant to flora translocation.
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Project conditions Reference Where this has been addressed

15. The RTA must provide all construction and operational EMPs to the Manager
CPPD NPWS Central Directorate for review and comment. This should occur 2
months before the commencement of clearing of threatened species, populations and
endangered ecological communities for a construction EMP and at least 6 months
before the activity becomes operational for an operational EMP. The written approval
of the Manager CPPD NPWS Central Directorate must be obtained on any matters
relating to the management of threatened species, populations and endangered
ecological communities prior to finalisation of these EMPs. Matters to be addressed in
these EMPs include, but are not limited to, those detailed in section 9 of the EIS.
These EMPs must incorporate the most current advice on ‘best practice’ management
of native flora and fauna and must specifically address:

 The requirement for minimal c learing and disturbance of native vegetation which
provides habitat for threatened species and populations

 Procedures for clearing which will identify threatened species and their habitat and
prevent construction activities from adversely impacting on them including: specific
methods for undertaking comprehensive pre-clearing surveys in the footprint of the
activity for evidence of threatened sp ecies or their habitat; pr ovisions f or v isual
identification of thre atened spe cies and/ or their habitat; fencing and bu ffers of
sufficient width to prov ide protection for threatened species and/ or t heir hab itat;
and pr otocols for minimising impacts on t hese species and t heir habitat during
construction (e .g. accommodation of th reatened s pecies that breed, roost or
hibernate in habitat proposed for clearing)

 The management of fauna that are displaced or injured during clearing
 The retention of hollow-bearing trees
 Procedures for the felling of hollow-bearing trees that must be removed to minimise

the impacts on native fauna generally and thr eatened species, in particular, which
may use those hollows

 The management of construction activities in the vicinity of habitat trees or trees to
be retained as likely crossing points for arboreal mammals

 The feasibility of a staged approach to clearing and construction in areas identified
as con taining thre atened spe cies or where the footprint o f t he activity crosse s
wildlife corridors

NPWS CC 15 This Sub Plan has been prepared to include all matters
detailed in Section 9 of the EIS.

The requirement for minimal clearing is addressed as follows:

Measure 29 (Section 5.2.3.1) describes the clearing extents
survey and procedure for marking out the clearing boundaries.
Measure 22 (Section 5.2.1) provides the procedure to follow in
the event that a variation to the clearing limits is required. The
procedure for clearing and grubbing (Appendix G), contractor
education/ inductions (Measure 28 - Section 5.2.2) and the
implementation of weekly site audits (Measure 46 - Section
6.1) also address minimal clearing objectives.

The clearing extents survey, site feature survey and
procedures contained in Appendix F and G address the
following issues:

 the rescue and relocation of fauna species displaced
 the retention of ho llow be aring trees and re location of

hollow-bearing limbs, woody debris and bush rocks
 the two-stage approach to clearing
 the protection of hab itat trees and trees to be retained as

likely arboreal crossing points during construction activities
A summary of the feasibility of flora translocation is provided in
Appendix H and specific methodologies and procedures are
provided in the Landscape Master Plan (Appendix I).

Information regarding site rehabilitation, such as the vegetation
treatment of fauna mitigation structures, propagation trials and
timelines for habitat restoration are also detailed in the
Landscape Master Plan (Appendix I).
A weed management strategy is provided in Appendix D.

Monitoring programs and reporting requirements for the project
have been included in Table 6-1.
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Project conditions Reference Where this has been addressed

They should also include the following matters:

 The outcomes of feasibility studies relating to the translocation of threatened flora
 A weed management strategy, as referred to in concurrence condition 7
 A Vegetation Rehabilitation Plan which demonstrates a commitment to propagate a

representative selection of native plant species affected by construction, particularly
those that are important as habitat (e.g. feed or roost trees) for threatened fauna,
using appropriate methods (seed, cuttings etc.)

 Propagation trials for native flora species to be used in compensatory plantings and
rehabilitation/ revegetation works

 Details of t reatments for fauna mitigation structures (e.g. design, materials to be
used, dimensions, extent of areas to be revegetated and sp ecies to be used, and
the nature of any associated structures to encourage fauna usage)

 Monitoring programs for the construction and operational phases of the activity to
assess any impacts on threatened species, populations and endangered ecological
communities and the e fficacy of m easures to mitigat e these impacts. The
monitoring is to be undertaken by an appropriately qualified ecologist engaged by
the R TA and annu al written reports are to be submitted t o th e Manager CPPD
NPWS Central Directorate for review and comment for a period of 5 years following
the commencement of operation

 Details and timeframes of associated habitat restoration and enhancement projects

NPWS CC 15
(continued)
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This Sub Plan provides measures to mitigate impacts on threatened species and procedures
for vegetation clearing and management. This Sub Plan also contains a weed management
strategy (Appendix D) and Landscape Master Plan (Appendix I).

Linkages to this document, including other Sub Plans of the CEMP are listed in Section 8.

1.2 F lora

Construction of the Hunter Expressway Alliance project (CH 0 – CH 12,900) requires
clearing of native vegetation, predominately located within the Sugarloaf Range (CH 0 – CH
6200). The extent of the construction footprint, boundary area and vegetation communities
are provided in Figure 1 – Sheets 1-9, Appendix A.

The alignment traverses 21 vegetation communities (refer to Table 1-2), comprising ten
communities which have an endangered ecological community (EEC) equivalent under the
NSW Threatened Species Conservation Act 1995 (TSC Act).

Table 1-2: Vegetation communities traversed by the Hunter Expressway Alliance
corridor

Name Status (NSW Threatened Species Conservation
Act 1995)

Cabbage Gum Floodplain Woodland River-Flat Eucalypt Forest on Coastal Floodplains
Central Hunter Grey Box Forest Not currently listed
Central Hunter Swamp Oak Forest (Swamp
Oak variant)

River-Flat Eucalypt Forest on Coastal Floodplains

Ellalong Grey Gum - Stringybark - Apple
Forest

Not currently listed

Grey Gum - Red Gum - Paperbark Forest Hunter Lowlands Red Gum Forest
Hinterland Spotted Gum - Red Ironbark
Forest

Lower Hunter Spotted Gum - Ironbark Forest

Hunter Narrow-leaf Ironbark - Spotted Gum
Forest

Not currently listed

Hunter Red Ironbark - Spotted Gum Forest Lower Hunter Spotted Gum - Ironbark Forest
Hunter Red Gum - Ironbark Forest Not currently listed
Hunter Valley Moist Forest Not currently listed
Hunter Valley Moist Spotted Gum-
Ferguson's Ironbark

Not currently listed

Kurri Sands Heath Woodland Kurri Sands Swamp Woodland
Kurri Sands Shrub Forest (main variant) Kurri Sands Swamp Woodland
Lower Hunter Grey Box Grassy Forest Not currently listed
Lower Hunter Spotted Gum - Red Ironbark
Forest

Lower Hunter Spotted Gum - Ironbark Forest

Paperbark Depression Forest Not currently listed

Red Ironbark - Paperbark Forest Lower Hunter Spotted Gum - Ironbark Forest
Sheltered Blue Gum Forest (creekline
variant)

River-Flat Eucalypt Forest on Coastal Floodplains

Sugarloaf Uplands Bloodwood-Apple Forest Not currently listed
Sugarloaf Uplands Dry Spotted Gum-
Ironbark Forest

Not currently listed

Central Hunter Riparian Forest Not currently listed
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A total of four EECs under the TSC Act are representated within the alignment footprint,
these include:

 River-Flat Eucalypt Forest on Coastal Floodplains.

 Hunter Lowlands Redgum Forest.

 Lower Hunter Spotted Gum - Ironbark Forest.

 Kurri Sands Swamp Woodland.

None of the identified communities are listed as threatened ecological communities under
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act). These vegetation communities are shown in Figure 1 – Sheets 1-9, Appendix A.

Previous flora surveys associated with the Hunter Expressway Project provide results for the
complete Hunter Expressway project area (Branxton to Seahampton). The Updated
Additional Flora and Fauna Assessment (UAFFA) (Biosis Research, 2007) indicated that
potential habitat exists within the corridor for nine threatened flora species listed under the
TSC Act, of which the eight marked with an asterix (*) are listed under the EPBC Act:

Acacia bynoeana*

Callistemon linearifolius

Cryptostylis hunteriana*

Eucalyptus glaucina*

Eucalyptus parramattensis ssp. decadens*

Grevillea parviflora ssp. parviflora*

Persoonia pauciflora*

Rutidosis heterogama*

Tetratheca juncea*

Four of the above species of plant have been recorded in the Hunter Expressway Alliance
corridor:

Tetratheca juncea

Grevillea parviflora ssp. parviflora

Eucalyptus parramattensis ssp. decadens

Acacia bynoeana.

The location of identified vegetation communities and significant species of plants previously
recorded within and/ or adjacent to the project alignment section are presented in Figure 1 –
Sheets 1-9 (Appendix A).
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1.3 Weeds

Sixty-nine weed species, including five declared noxious weeds under the Noxious Weeds
Act 1993 for the Cessnock Local Government Area (LGA) and/ or the Lake Macquarie LGA,
have been recorded within the Hunter Expressway project area. Details of the weeds
identified in the project area and proposed management and mitigation measures for weed
eradication and control are provided in Appendix D. The density of weeds and the weed
priority control areas within the Hunter Expressway Alliance corridor are illustrated in Figures
2 and 3 – Sheets 1-9 (Appendix A).

1.4 Aquatic Flora and Fauna

The Hunter Expressway Alliance corridor crosses five major creeks and one minor tributary
(Biosis Research, 2008). The traversed waterways are in moderate condition and
correspond with class two and three waterways under the NSW Fish Habitat Assessment
Scheme.

No threatened aquatic species, populations or EECs listed under the Fisheries Management
Act 1994 and EPBC Act have been recorded, or have potential habitat, within the Hunter
Expressway Alliance corridor (Biosis Research, 2005).

The assessed waterways are illustrated in Figure 1 – Sheets 1-9 (Appendix A).

1.5 Fauna

Previous fauna surveys associated with the Hunter Expressway project provide results for
the complete Hunter Expressway project area (Branxton to Seahampton). The UAFFA
(Biosis Research, 2007) indicated that habitat exists within the corridor for 50 species listed
under the TSC Act, 10 species listed as vulnerable, endangered or critically endangered
under the EPBC Act (including two migratory EPBC species) and 57 species listed as
migratory under the EPBC Act (including seven TSC Act listed species). Recent surveys
associated with early works have detected evidence of the Koala at the western end of the
alignment.

Results from the DECCW Atlas of NSW Wildlife and field surveys indicate that 21 of the
above noted species have been recorded in the Hunter Expressway Alliance corridor.

Table 1-3: Threatened species of animal previously recorded within the Hunter
Expressway Alliance corridor

Scientific name Common name TSC Act#
EPBC
Act*

Birds

Callocephalon fimbriatum Gang-gang Cockatoo V

Climacteris picumnus Brown Treecreeper (eastern
subspecies) V

Ephippiorhynchus asiaticus Black-necked Stork E

Irediparra gallinacean Comb-crested Jacana V
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Scientific name Common name TSC Act#
EPBC
Act*

Melanodryas cucullata Hooded Robin V

Melithreptus gularis gularis Black-chinned Honeyeater V

Ninox strenua Powerful Owl V

Tyto tenebricosa Sooty Owl V

Pomatostomus temporalis Grey-crowned Babbler V

Pyrrholaemus sagittata Speckled Warbler V

Tyto novaehollandiae Masked Owl V

Xanthomyza Phrygia Regent Honeyeater E E,M

Mammals

Vespadelus troughtoni Eastern Cave Bat V

Chalinolobus dwyeri Large-eared Pied Bat V V

Miniopterus australis Little Bent-wing Bat V

Miniopterus schreibersii
oceanensis Eastern Bent-wing Bat V V

Mormopterus norfolkensis East Coast Freetail Bat V

Petaurus australis Yellow-bellied Glider V

Petaurus norfolcensis Squirrel Glider V

Phascolarctos cinereus Koala V

Pteropus poliocephalus Grey-headed Flying-fox V V

#: V = Vulnerable, E = Endangered under the Threatened Species Conservation Act 1995
 *: V = Vulnerable, E = Endangered, M = Migratory under the Environment Protection and Biodiversity Conservation
Act 1999

No threatened species of animal listed under the TSC Act or EPBC Act is likely to be
significantly affected by the proposed project (Biosis Research, 2007).

The location of fauna species previously recorded within the Hunter Expressway Alliance
corridor is presented in Figure 1 – Sheets 1-9 (Appendix A).

1.6 O bjectives

The objectives of this Flora and Fauna Management Sub Plan are to:

 maintain and protect species, populations and communities of national and state
conservation significance identified within the construction footprint and adjoining areas

 minimise mortality and injuries to individual animals and damage to individual plants

 manage the spread and introduction of weed species and minimise habitat degradation

 provide an organised, integrated and systematic approach to effectively address flora
and fauna management issues during the design and construction of the project
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 provide effective fauna crossing opportunities within the project area

 provide staff with an increased level of understanding and awareness of flora and fauna
management issues.
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2 LEGISLATIVE REQIREMENTS AND GUIDELINES

Key legislation relevant to flora and fauna management is listed in Table 2.1 below.

Table 2-1: Key Legislation and Guidelines

Relevant legislation and guidelines Legislation applicable to the project

Commonwealth Legislation

Environment Protection and Biodiversity
Conservation Act 1999

The Commonwealth EPBC Act is triggered by developments that
will have a significant impact on Matters of National
Environmental Significance including threatened ecological
communities, threatened species and migratory species.

Although habitat exists for a number of threatened and migratory
species listed under the Act, results of tests of significance found
that none are considered likely to be significantly affected by the
project.

No Threatened Ecological Communities listed under the EPBC
Act have been recorded along the project length.

State Legislation

Threatened Species Conservation Act
1995

This Act protects certain species, populations and ecological
communities when they are at a particular level of
endangerment.

Threatened animal species have been identified within and
adjacent to the project corridor. Offences exist in relation to these
protected species (as outlined in the National Parks and Wildlife
Act 1974). This Sub Plan contains methods to avoid, minimise
and mitigate impacts on these species.

National Parks and Wildlife Act 1974 This Act provides protection for most fauna species and
protected flora.

It is an offence to harm any animal which is part of a threatened
species, population or ecological community or to pick any plant
which is part of a threatened species, population or ecological
community.

It is also an offence if a person knows that an area of land is the
habitat of a threatened species, population or ecological
community, to do something or fail to do something that causes
damage to that habitat.

A licence would need to be obtained for any clearing of
vegetation or destruction of habitat which has not already been
approved through the CoA.
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Relevant legislation and guidelines Legislation applicable to the project

Fisheries Management Act 1994 This Act provides for the protection, conservation and recovery of
threatened fish species and makes provisions for the
management of threats to threatened species, populations and
communities in NSW waters.
No threatened aquatic species or populations listed under the
Fisheries Management Act 1994 have potential habitat within the
Hunter Expressway Alliance corridor.

Offences exist in relation to protected fish species and this Sub
Plan contains methods to avoid, minimise and mitigate any
potential impacts on these species.

Noxious Weeds Act 1993 This Act requires public authorities (including RTA) to control
noxious weeds on land that it occupies in order to prevent weeds
spreading to adjoining land.

Construction activities must prevent the dispersal of weed
species.

Pesticides Act 1999 This act regulates and provides for the control and use of
pesticides. The use of pesticides should follow the requirements
of this Act. Records should be kept of any pesticides used on the
project (refer to Appendix D).

State Policy and Guidelines

Hygiene Protocol for the Control of
Disease in Frogs 2001

This document outlines measures to prevent or reduce the
spread of disease in frog populations.

Pre-construction surveys and construction activities must adhere
to the protocols to reduce infection of local frog populations.

NSW Threatened Species Survey and
Assessment Guidelines 2004

These guidelines provide methods to survey and assess
threatened species.

Pre-construction surveys should, where relevant, be undertaken
in accordance with these guidelines.

DPI –Fisheries Policy and Guidelines for
Aquatic Habitat Management and Fish
Conservation 1999

This document outlines measures to help improve the
conservation and management of aquatic habitats in NSW.

The design and construction of waterway crossings should be
undertaken with reference to these guidelines and the following
documents:

 Policy & Guidelines – Aquatic Habitat Management and Fish
Conservation – NSW Fisheries 1999

 Fishnote – Policy and Guidelines for Fish Friendly Waterway
Crossings.  NSW Fisheries, November 2003

 Why do fish need to cross the road? Passage Requirements
for Waterway Crossings. NSW Fisheries, January 2003.
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Relevant legislation and guidelines Legislation applicable to the project

RTA Guidelines

 RTA QA Specification G35 -
Environmental Protection -
Management Plan

 RTA QA Specification G36 -
Environmental Protection -
Management System

 RTA QA Specification G38 - Soil and
Water Management - Soil and Water
Management Plan

 RTA QA Specification G39 - Soil and
Water Management - Erosion and
Sediment Control Plan

 RTA QA Specification G40 - Clearing
and Grubbing

 RTA QA Specification R41 - Clearing
and Grubbing

 RTA QA Specification R44 - Earthworks
 RTA QA Specification R176 – Native

Seed Collection
 RTA QA Specification R178 -

Vegetation
 RTA QA Specification R179 -

Landscape Planting
 RTA QA Specification R201 -  Fencing

The RTA has various guidelines that cover aspects of
environmental management, vegetation rehabilitation and fauna
mitigation.

These guidelines have been followed in the preparation of this
plan.
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3 PERFORMANCE CRITERIA

The performance criteria for the Flora and Fauna Management Sub Plan are:

 No disturbance to flora and fauna outside the proposed construction footprint and
associated access tracks and site compounds.

 No increase in distribution of weeds currently existing within the project areas.

 No new weeds introduced to the project areas.

 No net loss of significant habitat resources including hollow logs and tree nesting
hollows, with materials cl eared f rom t he constr uction area r e-used i n adj acent areas
where possible.

 Personnel are aware of the requirements of relevant sections of documents to be
adhered t o i ncluding: t he CEMP ( and sub plans), any a ssociated work m ethod
statements, environment control plans and all other stat utory requirements to be met
whilst on site.

 Effective communication is maintained with statutory authorities and all statutory
requirements are c arried out to cont rol impacts on the env ironment and pre vent
pollution.

 Rehabilitation/ revegetation areas which contain vascular plant species consistent with
the following:

a) species representative of each of the structural strata (tree, shrub and herb layer),
as listed within t he rel evant Community Di agnostic Tables in t he Lower Hunter
Central Coast Extant Vegetation Community Map and Technical Report

b) all o f the s pecies comprising s tructural dominants, as listed w ithin t he re levant
Community Diagnosti c T ables in t he Lower Hunter Central Coast Extant
Vegetation Community Map and Technical Report

c) at least 50% of the vascular plant species, as listed within the relevant Community
Diagnostic T ables in t he Lower Hunter Central Coast Extant Vegetation
Community Map and Technical Report, with a frequency of 25% or greater

d) sufficient cover of native herbs established at a density which is sufficient to ensure
continuous plant coverage by the co mpletion o f the l andscaping m aintenance
period (1 year).

e) weed species comprise no great er than 5% of all plant species per restored area
with the exception of 15% in riparian vegetation communities

f) weed cover is less than 5% per restored area.
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4 POTENTIAL IMPACTS

Environmental aspects and impacts associated with flora and fauna management have been
identified by reviewing the information and studies related to the project. These are
summarised in Table 4-1.

Table 4-1: Potential Environmental Impacts

Category Environmental aspect Environmental impacts

Flora and fauna  Vegetation clearing
 Removal, stockpiling and

respreading of soil
 Site establishment - site

compounds, access
points and access routes

 Works in or adjacent to
waterways

 Vehicle washdown
 Site revegetation

 Clearing, removal and disturbance of
threatened species, populations and EECs,
including riparian vegetation

 Damage to vegetation or areas outside of
designated construction sites and work
compounds

 Removal or damage to mature trees
 Loss and degradation of fauna habitat
 Death of animals during clearing
 Increased potential for road kill
 Introduction and spreading of noxious weeds
 Potential impact on key sensitive sites
 Temporary blockage of fish passage during

construction
 Modification of stream flows
 Sediments entering waterways
 During construction, waste, including food

scraps, assisting feral fauna species to
increase by providing a food resource
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5 MANAGEMENT MEASURES AND MITIGATION STRATEGIES

This section outlines management measures and mitigation strategies to be undertaken as far as practicable to mitigate the potential
impacts as they relate to pre-construction, construction and post-construction phases of the project. The stage of the project indicates
the stage in which the measure should be commenced, but in some cases the timeline may extend into subsequent stages.

Table 5-1: Management measures and mitigation strategies – pre-construction phase

Management measures and mitigation strategies Timing Responsibility Source of
requirement

Notes

5.1 Pre- construction

5.1.1 Pre-construction – General

1) Prepare this Flora and Fauna Management Sub Plan in
accordance with NPWS concurrence condition No. 15, in consultation
with relevant government departments including The NSW
Department of Planning (DoP) and DECCW.
Submit this plan, meeting the Conditions of Approval and Conditions
of Concurrence Report to the DECCW prior to finalisation and
subsequent implementation.

During the approvals phase,
allowing sufficient time for
relevant agency approval prior
to the clearing and construction
stages.

Environmental Manager MP CoA No.48
MP CoA No.51
MP CoA No.66

NPWS CC 1
NPWS CC 8
NPWS CC 15
FIS 46

2) In the event that a variation to the alignment, design or construction
of the proposed activity occurs (which is not considered in existing
reports), notify the Manager CPPD DECCW Central Directorate and
DoP Director General in writing.

The DECCW is to be given the opportunity to inspect the final route
and any variations are then to only proceed if approved in writing by
the Manager, CPPD, Central Directorate.
The DECCW will be allowed a minimum of 15 working days to
consider any variations and to provide advice on the appropriate

If a variation is proposed to the
approved final design of the
alignment, fauna mitigation
structures or the CEMP.

Senior Project Engineer MP CoA No.48
NPWS CC 2
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Management measures and mitigation strategies Timing Responsibility Source of
requirement

Notes

measures required to mitigate their impact.

3) Consult with the Department of Industry and Investment (Aquatic
Habitat Protection Unit) regarding the potential for use of cleared trees
for re-snagging waterways.

At least one month prior to the
commencement of clearing and
construction, allowing sufficient
time to incorporate procedures
into the CEMP.

Environmental Manager MP CoA No.64

4) Gain approval from DECCW regarding the appointment of a Project
Ecologist. Provide documents to DECCW, which outline the previous
experience and suitability of the nominated contractor.

During the approvals stage,
prior to any ecological surveys/
assessments being undertaken.

Environmental Manager MP CoA No.57

5) Prior to completion of the final design, a qualified  and DECCW
approved ecologist is to undertake a survey to identify, mark and
record all habitat trees – defined as hollow-bearing trees or trees with
evidence of habitation, such as nests, glider feeding notches, scats or
recent scratches. In addition to habitat trees, identify trees to be
retained that are likely to provide arboreal mammal crossing points.
Reporting requirements relating to this activity; these have been
detailed in Table 6-1.

At least two months prior to the
commencement of clearing,
allowing input into the final
alignment design (Measure 6)
and the installation of 70 % of
the required nest boxes prior to
clearing – refer to Measure 31,
Section 5.2.3.3.

Environmental Manager/ Project
Ecologist

MP CoA No.53

6) Ensure that design works, including the design of fauna mitigation
structures, are undertaken in consideration of the findings of previous
ecological surveys and assessments, including the results of the
habitat tree survey (Measure 5).
Where possible, the final design should minimise impacts to habitat
trees, EECs and other significant features.

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager/Environmental
Manager

MP CoA No.48
MP CoA No.53
NPWS CC 3

7) Provide the Manager CPPD Central Directorate (DECCW) with the
final alignment design. Where changes are made to the current
concept design, notify the Manager CPPD DECCW Central
Directorate and DoP Director General for approval.

During the alignment design
phase.

Senior Project Engineer/
Environmental Manager

MP CoA No.48
MP CoA No.53
NPWS CC 10
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Management measures and mitigation strategies Timing Responsibility Source of
requirement

Notes

5.1.2 Pre-construction - Detailed design of fauna mitigation structures

8) Prior to the design of fauna mitigation structures, consult relevant
authorities including DECCW, and the Department of Industry and
Investment (Aquatic Habitat Protection Unit) in relation to legislative
requirements and best practice design guidance.

During the design phase, provide DECCW with the locations and
designs of all fauna mitigation structures. Modify the location and
design of fauna mitigation structures in accordance with
recommendations made by DECCW.

Provide DII Fisheries with the locations and designs of fauna
underpasses (culvert and bridge designs) and temporary platforms
required for the construction of piles and piers in creeks. Modify the
location and design of fauna underpasses and temporary platforms in
accordance with recommendations made by DII. Prior to construction,
provide DII Fisheries with the project timeline.

Prepare and keep records of all agreements reached with relevant
Authorities and include these records in the Design Documentation.

Consultation with relevant
government authorities should
be undertaken during the fauna
mitigation structure design
phase.
Scheduling of consultation
should allow sufficient time for
any required or recommended
design modifications.

Senior Project Engineer/ Design
Manager/ Environment Manager

MP CoA No.48
MP CoA No.53
MP CoA No.68
NPWS CC 3
NPWS CC 11

9) Prior to construction, Engage an appropriately qualified
rehabilitation specialist to assist in the final design process and
provide advice on mitigation measures associated with the project.
Consult with DECCW Central Directorate regarding the suitability of
rehabilitation specialist candidates.

Prior to commencement of the
design phase.

Environmental Manager MP CoA No.48

MP CoA No.53
NPWS CC 3
NPWS CC 9

10) During the preliminary design phase, review the outcomes of
current research studies including the Pacific Highway fauna
underpass studies being undertaken for the RTA by AMBS and the
Koala Research and Monitoring Survey (AMBS). Ensure that the final
design of all fauna mitigation structures is in accordance with findings
from these studies and more recent best practice designs for fauna

The review of current research
studies should be undertaken
prior to commencing the fauna
mitigation structure design
phase.

Senior Project Engineer/
Environmental Manager

MP CoA No.48

MP CoA No.53

NPWS CC 3

These
documents
(and others)
have been
reviewed and
the findings
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Management measures and mitigation strategies Timing Responsibility Source of
requirement

Notes

crossing structures.

Consult with DECCW regarding the final designs of the crossing
structures.

The DECCW should be
consulted during the design
phase, allowing sufficient time
for the incorporation of any
required design modifications.

are included in
the current
designs
(Appendix C).

11) Provide the Manager CPPD Central Directorate (DECCW) with
the final design, location and construction details of the fauna
mitigation structures.

Within one week of the final
design, location and
construction details of fauna
mitigation structures being
finalised.

Senior Project Engineer MP CoA No.48

MP CoA No.53
NPWS CC 10

A list and
specifications
of fauna
mitigation
structures are
provided in
Appendix C.

5.1.2.1 Fauna underpasses

12) Position and design culvert and bridge underpasses in compliance
with the following design criteria and considerations:

 locate underpasses as close as possible to or w ithin recognised
fauna movement corridors and/ or adjacent to areas of key habitat

 where practicable, ensure that underpasses are associated with,
but located at least on e metre above drainage structures in
topographic depressions

 where practicable, ensure that underpasses have a natural ground
surface

 ensure that underpasses do not include a permanent waterway or
spill through abutment batters steeper than 10:1 H:V, where fauna
access is required through of under structures

 landscape underpasses with logs and ground litter
 design underpasses that contain a horizon pole, or pol es,

positioned at least 1.5 m etres above the ground , bonded at
minimum intervals of five metres by one o r two vertical poles at

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager

MP CoA No.48
NPWS CC 3

NPWS CC 10
FIS 43
Reps Report
(144)

The
specifications
of fauna
underpasses
are provided in
Table C-6,
Appendix C.
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Management measures and mitigation strategies Timing Responsibility Source of
requirement

Notes

least 2.5 metres i n he ight, the poles should be at least 25
centimetres in dia meter, to prov ide refuge for arboreal fauna from
predators

 e nsure that underpasses ar e bordered by e xclusion f encing,
extending over a minimum distance of 200 m from their portals to
the highway, to guide fauna to the underpass

 ensure underpasses provide an unobstructed view of the habitat or
horizon on the other side of the underpass. Underpasses should be
located in embankment fills to provide these views

 design unde rpasses t o e nsure that water does no t po nd at the
entrance.

 design underpasses to comprise a cross-section of not less than
three metres square

 design underpasses so that entrance slopes are not steeper than
3:1 H:V or rocky, in order to provide suitable fauna passage.

13) In order to avoid and minimise erosion and the sedimentation of
waterways, design temporary waterway diversions and/ or crossings
so:

 pipes have adequate capacity
 rocks without fines are used
 geofabric is used for protection
 upstream impacts are prevented
 no drops are introduced during high flows.

5.1.2.2 Culvert fauna underpass design

14) Design underpasses that use reinforced concrete culverts to have
a minimum height of 2.4 m.
Fish passage

Design underpasses so that they accommodate the needs of fish in

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager

MP CoA No.48
NPWS CC 3
NPWS CC 10
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requirement

Notes

compliance with the following reference documents and design
criteria:

 Policy & G uidelines – A quatic Hab itat M anagement an d Fish
Conservation – NSW Fisheries 1999

 Fishnote – P olicy and Guidelines f or Fish Frie ndly Waterway
Crossings.  NSW Fisheries, November 2003

 Why do fish ne ed to cross the road? P assage Requirements for
Waterway Crossings. NSW Fisheries, January 2003.

For culverts nominated as be ing appropriate for the provision of f ish
passage:
 Locate th e i nverts of c ulverts a nd pi pes a m inimum o f 2 00 mm

below the bed l evel of s treams to al low f ish pas sage during l ow
flow periods and to allow pools to form.

 Preferably use box culvert de signs rather than p ipe culverts for
important and significant fish streams.

 Incorporate low flow channe ls into a ll box culverts (single and
multicell). Ensure l ow f low channels have a m inimum water depth
of 200 mm to encourage fish passage.

 Avoid sharp drops at the inlets and outlets of structures and install
practical fish ramps where drops occur.

Internal furniture features

 Provide elevated durable shelves wi th a minimum width of 300 mm
above the fl oor of unde rpasses t o provi de dry passage and
facilitate the m ovement o f sm aller f auna spe cies. Extend the
shelves al ong the oute rmost reinforced concr ete cu lverts forming
underpasses and the culvert headwalls.

 Provide durable refuge poles/ horizontal poles inside underpasses
where re quired by t he DECCW and in unde rpasses t hat m ay be
frequented by fauna species that are likely to use the structures.

 Design refuge poles to provide safe refuge for fauna from predators
and t o e ncourage use of t he underpasses by sm aller f auna
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species. Locate the poles t o o ne side of the underpasses i n an
upright pos ition. Do no use c ross legged supports which block
views and access. Install at the top of refuge poles to provide a rest
area for fauna.

 Design dedicated fauna underpass floors and exit/ entry points to
provide dry fauna passage and ensure the retention of water lasts
no longer than three days. Use mulch on f loors of dedicated fauna
underpasses.

External furniture features

 Provide durable refuge poles outside of underpasses, within 4 m of
the ends of the underpasses. Assess and consider flood impacts in
determining the location of r efuge poles. Design refuge poles wi th
diameters no greater than 25 cm at ground level.

 Do not use cleared stumps/ logs at the ends of unde rpasses as
they can be a fauna barrier and/ or pr ovide hiding are as f or
predatory fauna and/ or obstruct the view of habit at at the end of
the underpass.

5.1.2.3 Bridge fauna underpass design

15) Design bridges in order to:

 minimise intrusion into and impacts on the creeks or r ivers being
crossed

 minimise intrusion into and impacts on the creek banks and river
banks, sensitive environments and riparian zones

 maximise available space for fauna movements and as a minimum
provide an effective dry passage width for fauna movement of 3 m

 avoid piers within waterways and minimise impacts on waterways
 maximise natural light under bridges.

Fish passage

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager

MP CoA No.48
NPWS CC 3
NPWS CC 10
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Design bridge underpasses so that they accommodate the needs of
fish in compliance with the following reference documents and design
criteria:

 Policy & G uidelines – A quatic Hab itat M anagement an d Fish
Conservation – NSW Fisheries 1999

 Fishnote – P olicy and Guidelines f or Fish Frie ndly Waterway
Crossings.  NSW Fisheries, November 2003

 Why do fish ne ed to cross the road? P assage Requirements for
Waterway Crossings. NSW Fisheries, January 2003.

5.1.2.4 Scour protection

16) Design scour protection for culvert/ pipe and bridge underpasses
in compliance with the following design criteria and considerations:

 Minimise the use of scour protection to provide a better
environment for fish passage, while accounting for d esign,
engineering and soil considerations.

 Where feasible, integrate scour protection with wa terway banks/
vegetated zones to minimise waterway impacts and provide a more
natural solution.

 Provide low flow channels for fish passage in scour protection to tie
in with any low f low prov isions i n cu lvert/ pipe cells and whe re
required under bridges.

 Ensure that scour protection associated with the entries and exits
to underpasses accommodate and prov ide for t he safe and
effective passage of fauna. Design scour protection with as small a
rock size as possible, to be as level as possible and with minimal
gaps between the rocks.

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager

MP CoA No.48

NPWS CC 3
NPWS CC 10
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5.1.2.5 Fauna overpasses (arboreal crossings)

17) Design arboreal crossings in compliance with the following design
criteria and considerations:
Type of arboreal crossing

 Design r ope ladder type arboreal crossings wi th a minimum w idth
of 300 mm that is supported by outer and central poles.

 Locate outer poles supporting the arboreal c rossing in close
proximity to hab itat tre es i n adj acent h abitat and provide rope
ladder connections to ad jacent trees t o al low non-gliding arboreal
fauna to reach the adjacent habitat.

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager

MP CoA No.48
NPWS CC 3
NPWS CC 10
NPWS CC 11

The location
and
specifications
of arboreal
crossings are
provided in
Table C-8,
Appendix C.

Fauna refuges and fauna fencing

 Provide fauna refuges on all poles. P lace fauna refuges on outer
poles to provide r efuge t o fauna cl imbing t he o uter pole. Place
fauna refuges on central poles to provide refuge to fauna at the top
of the central pole.

 Position fauna fencing at arboreal crossing locations between the
road and the outer pole.

5.1.2.6 Fauna fences

18) Design fauna fences in compliance with the following design
criteria and considerations:
Type of fauna fencing

 Design fauna fencing to be a heavily galvanised, floppy-top mesh
type, designed in accordance with technical criteria and the RTA
Roadworks Model Drawings MD.R201.D02.A-s1, MD.R201.D02.A-
s2 and MD.R201.D02.A-s3.

 Design fauna fencing t o pre vent f auna acce ssing the road

During the fauna mitigation
structure design phase.

Senior Project Engineer/ Design
Manager

MP CoA No.48
NPWS CC 3
NPWS CC 10
FIS 45
Reps Report (76)
Reps Report

The extent of
fauna fencing
is provided in
Table C-7,
Appendix C.
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carriageway.
 Do not use plastic coated fencing or bright green fauna fencing.
 Design the e xtension of w ire chain-lock mesh above the tops of

galvanised pipe posts to be sufficiently ‘floppy’ to prevent climbing
fauna from c limbing ove r t he fence. Ensur e that the ‘ floppy’
extensions face the fauna l ocations away from the road
carriageways.

(143)

Installation design

 Along the length of the fence, attach mesh 1 m wide to the base of
the fauna f encing and lay over the ground to provide an effective
barrier to burrowing fauna. Pin the mesh to the ground using metal
pins e very m etre without any gaps betwe en t he m esh a nd t he
ground.

 Do not design fauna fencing corners with internal angles less than
135 degrees in order to minimise the risk of fauna being trapped by
predators.

 Design fauna fencing without sharp edges, which may cause injury
to fauna or humans.

 Provide fauna fence returns to restrict fauna going around the ends
of fauna fencing, particularly where access roads are located near
to the ends of the fauna f encing. Design returns in fauna fences
that  will:

a) connect to the ends of fauna fences as defined in Table C-7,
Appendix C

b) extend a minimum 25 m past the defined ends of the fencing and
are curved away from the road carriageways.

Location of fauna fencing and urban design issues

 Design fauna fences as close as possible to the road in order to:
a) avoid drains, ope rational bas ins, rough topography and the like

which cou ld p rovide potential fa una ac cess po ints. C rossing
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drains are to be avoided wherever possible

b) provide maintenance access

c) provide greater revegetated habitat for fauna

d) allow fauna access to available fauna watering points, including
constructed wetlands

e) avoid large trees which could fall across and damage fences and
thereby provide an avenue for fauna to cross the fences.

 Where the fauna fences are installed on embankment fills, se t
down the fences below the top of the embankment fills so that they
are l ess visible f rom vehicles but are ea sy to m aintain. Tops of
fauna fe nces m ay be se t at just below safety barrier leve ls on
embankment fills so that they are unobtrusive.

 Ensure that fe ncing on cut ba tter benches blend into t he
surroundings and high quality landscaping is provided to screen the
fences.

Fauna fencing at fauna underpasses

 Design fauna exclusion fences between dual carriageway bridges
and culverts so t hat there are gaps between st ructures to prevent
fauna accessing the median strip.

 Ensure fauna exclusion fencing at underpass entrances have wide
angled ope nings to encourage usage by fauna . Design fauna
fencing above fauna culvert structures or join bridge structures as
high as possible at the abutment while locating the top of the fauna
fence below the top of the traffic barrier.

 Design  fauna fences so they are joined to the fauna underpass
structures without any gaps.

Fauna fencing across drains, at gates and at detention ponds
and basins

 Design fauna fencing a cross drains a nd gates to pre vent fauna
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access. Locate fauna f encing on t he road side of construction and
operation detention ponds and basins.

 Retain sedimentation basins outside of fencing on the northern side
for the provision of water holes for wildlife.

Access to fauna fencing

 Provide access to and along fauna fences for fence maintenance
and vegetation control. Thi s access is to be suit able for a 2. 5 m
wide vehicle.

Gates

 Provide access gates through the fauna fencing without any gaps
or holes t hat would all ow fauna access when shut. Ensure gates
have a locking mechanism. Locate gates to provide suitable access
in th e operational phase. Ensur e that ‘floppy’ e xtensions i n th e
fauna fencing are continuous over the gates.

Maintenance and inspections of the fauna fencing

 Design fauna fencing to facilitate access for maintenance, including
the provision of access tracks an d access to benches, gates and
any other fence infrastructure.

19) Consult with DECCW regarding the provision of fauna escape
points where there are long distances of fauna fence. The escape
points will prevent fauna access into the road reserve area.
Design fauna escape points in consideration of recommendations
made by DECCW and the following potential design solutions:
a) joining fauna fences up to structure wing walls, allowing a small

drop for fauna escape

b) ramp structures with a drop for fauna escape.

During the fauna mitigation
structure design phase, at least
two weeks prior to the
completion of the final design of
fauna fences to allow sufficient
time to incorporate any required
design modifications.

Senior Project Engineer/ Design
Manager

MP CoA No.48
NPWS CC 3
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5.1.3 Weed Control

20) Prior to construction, consult with Cessnock City Council, Lake
Macquarie City Council and adjoining landholders regarding weed
management. Revise the weed management strategy to incorporate
any additional agreed actions.

At least one month prior to the
commencement of the clearing
and construction phases.

Environmental Manager MP CoA No.48
NPWS CC 7
FIS 41
Reps Report
(142)

5.1.4 Rehabi litation

21) Ensure that a Landscape Management Plan is completed,
building upon information contained in the Landscape Master Plan
(Appendix I).
The plan should include details regarding rehabilitation monitoring
requirements and mitigation procedures should include, but not be
limited to the following:

 Where possible, s eeds o f l ocally native species wi ll b e collected
prior t o the commencement o f construction t o provide seed stock
for revegetation purposes to the satisfaction of a qualified bushland
regeneration officer acceptable to DECCW.

 A mixture of quick growing species (e.g. Acacias and Casuarinas)
combined wit h o ther l onger-living species will be used to provide
rapid plant establishment where appropriate. Direct native seeding
(e.g. by hydro-mulching) and the planting of seedlings will be used,
with semi-advanced stock substituted in the most visually sensitive
areas.

 Propagation trials should be conducted for na tive flora species to
be used in compensatory plantings and rehabilitation/ revegetation
works.

The Landscape Management
Plan should be developed
during the design and
construction phase.

Environmental Manager/
Rehabilitation Specialist

MP CoA No.48
MP CoA No.59
MP CoA No.63
NPWS CC 12

FIS 40
FIS 41
FIS 43
FIS 47
Reps Report
(142)

The
Landscape
Master Plan
is included in
Appendix I of
this
document.
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 Topsoil and leaf mulch shall be stripped and stored for placement
back in the vegetation zone from where it was removed.

 Weed infested topsoil, as identified by a qualified ecologist, shal l
not be used i n the re habilitation works unle ss it i s ste rilised or
treated in an appropriate manner.

The following rehabilitation requirements relate to fauna mitigation
structures and should be addressed in the Landscape Management
Plan:

Fauna underpasses
The revegetation of areas near fauna underpasses is to be
undertaken in accordance with the following considerations and
design criteria:

 Revegetation is to be commenced as s oon as practicable after
clearing of existing vegetation and within 3 months of completion of
construction of each fauna underpass.

 Ensure that the density of vegetation planting or seeding matches
the surrounding natural habitat.

 Ensure that vegetation planted or seeded within an approach to an
underpass is:

a) Endemic and representative of the surrounding natural habitat

b) Designed to attract native fauna species to the fauna underpass,
except where fauna exclusion fences are not present

c) Not obstruc tive to t he views through the entrance to t he
underpass.

Fauna overpasses (arboreal crossings)
Revegetation and landscaping within 50 m either side of arboreal
crossings will include tree species similar to adjacent habitat trees.
Tree plantings will be protected by safety barriers.
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Fauna fences
Rehabilitation in proximity to fauna fences is to be based on the
following criteria:

 Native tree and shrub seeding and planting sto ck are not to be
used within 3 m of fauna fences during the revegetation process.

 Design revegetation to reduce vines and heavy vegetation/ grass
growth in and ad jacent to fauna fe nces and im plement suitable
measures to reduce the extent of regrowth and maintenance.
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Table 5-2: Management measures and mitigation strategies - construction and ongoing operations

Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

5.2 Construction and ongoing operations

5.2.1 General construction actions

22) In the event that a variation to the proposed
clearing limits (the relevant Alliance project
allocation of 182 ha – currently 63 ha) occurs,
undertake a consistency assessment prior to
preparing a submission to DECCW and the DoP
Director General.

In the event that a variation to the
clearing limit is proposed, during
the clearing and construction
phases.

Environmental Manager/
Senior Project Engineer

MP CoA No.48
MP CoA No.51
MP CoA No.60
NPWS CC 4

NPWS CC 15
Reps Report (138)
Reps Report (145)

The clearing limits
will be identified and
marked during the
clearing extents
survey (refer to
Measure 29 –
Section 5.2.3.1).

23) If during the course of field surveys and
construction, the Project Ecologist or field staff
become aware of any threatened species which
are likely to be significantly affected and are not
recognised in previous studies, immediately
advise the Director General of DECCW.

No activity which places any of these species at
risk is to be undertaken until advice has been
received from the DECCW.

Comply with all recommendations by DECCW
prior to any works likely to affect any threatened
species.

During the clearing and
construction phases and surveys
undertaken prior to clearing.

All Field Personnel/
Environmental Manager

MP CoA No.65 All on-site personnel
are to be trained in
the identification of
threatened species
likely to occur on-
site (refer to
Measure 28 –
Section 5.2.2).
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Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

24) If during the pre-construction and construction
phases of the project a Squirrel Glider is identified
in a new location (refer to Figure 1 – Sheets 1-9,
Appendix A) contact the Director General of
DECCW.
Assess the location of overpasses relevant to the
record site and discuss the potential for the
provision of additional mitigation structures with
DECCW.
In the event that additional fauna mitigation
structures are recommended, consult with the
DECCW to develop a construction plan.

During all project stages. Environmental Manager/
Senior Project
Engineer/Design Manager

MP CoA No.56 Existing squirrel
glider records are
provided in Figure 1
– Sheets 1-9.

25) Ensure that contact details for the Project
Ecologist and appropriate fauna rescue
organisations are on-hand within the construction
site.

Contact numbers for fauna rescue organisations
include:

 Wires - 1300 094 737
 Wildlife Aid Rescue – Hunter Valley - 04 4766

7737
 Native Animal Trust Fund – Wildlife Rescue

Service –
0418 628 483

During the clearing and
construction phases.

Environmental Manager MP CoA No.57

26) Ensure contractors do not enter areas
delineated as environmental protection zones
during the construction phase. The fencing and
delineation of these areas is outlined in Measure
30 (Section 5.2.3.2).

During the clearing and
construction phases.

Environmental Manager/
Project Ecologist

MP CoA No.48
MP CoA No.51
NPWS CC 15
FIS 41

Environmentally
sensitive areas
include trees and
vegetation
communities to be
retained, threatened
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strategies

Timing Responsibility Source of requirement Notes

flora adjacent to
clearing areas,
water features and
riparian areas

27) Ensure that all construction activities are
conducted in accordance with the following
general construction procedures:

Waste management

General Waste

 Monitor the number of skips filled or
truckloads removed from the site

 Separate waste for recycling where possible
and locate covered recycling bins on-site for
separation of waste such as aluminium,
glass, plastic, paper and cardboard

 Maintain a high quality of housekeeping to
ensure that materials used on-site are stored
in a manner to avoid litter generation. Provide
bins at areas where food is consumed.

Prescribed Waste

 Assess all waste streams against DECCW
guidelines to determine waste classifications

 Ensure that all hazardous and liquid waste
loads are transported by an approved
contractor to a facility licensed by DECCW to

During the clearing and
construction phases.

Environmental Manager MP CoA No.51 Additional mitigation
measures for the
control of impacts
due to spillage and
spread of refuse are
provided in other
Sub Plans (refer to
Section 8).



Hunter Expressway Alliance

FLORA AND FAUNA MANAGEMENT SUB PLAN

HExa FFMSP - 200710 Page 47

Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

accept the waste stream

 Ensure that any contaminated soil uncovered
during construction or resulting from
chemical/ oil spills on-site are removed to an
appropriately licensed facility.

Dangerous goods management

 Store dangerous goods away from marked
environmentally sensitive areas, including all
surface water features

 Maintain adequate spill containment
capabilities and clean-up equipment for minor
spills and leaks, including floatable booms for
deployment to nearby watercourses

 Ensure that refueling and service vehicles
either carry, or have prompt access to a
suitable spill kit

 Ensure that oil is changed off-site so that no
waste oil is generated on-site.

5.2.2 Education and training

28) Prior to site access train all on-site personnel
as to the requirements of flora and fauna
management and individual obligations.
Develop training material specific to each target
personnel group and maintain attendance records.
Depending on the target audience, training should

Prior to any works commencing
on-site.

.

Environmental Manager MP CoA No.48
MP CoA No.51
MP CoA No.57
MP CoA No.60

NPWS CC 15
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Timing Responsibility Source of requirement Notes

address the following:

 the implications of relevant biodiversity
legislation

 significant species likely t o oc cur w ithin the
study area (including picture hand-outs)

 the responsibilities of e ach role in regards to
specific measures contained in this document

 the role of Project Ec ologists on-site and an
outline of the habitat assessment, pre-clearing
survey and fauna rescue procedure

 the location and construction details of fauna
mitigation structures

 the location of environmental protection zones
(no go z ones), fa una translocation si tes and
other recipient sites for relocated material.

 an overview of the ne st box i nstallation
procedure

 the requirements for we ed management and
the weed management strategy

 general construction issues r elevant to flora
and fauna, which will not be addressed in other
inductions (so il stripping p rocedures, s tockpile
placement).

FIS 41
Reps Report (138)
Reps Report (142)
Reps Report (145)

Inductions will aim to
clearly define the roles
and responsibilities of all
personnel in order to
ensure compliance with
all approval conditions.

5.2.3 Pre-clearing activities

5.2.3.1 Clearing extents survey

29) Survey and mark-out the vegetation clearing
boundaries.

Prior to the commencement of the
clearing and construction phases.

Project Surveyor/
Environmental Manager

MP CoA No.48
MP CoA No.51

The vegetation
clearing boundary
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Timing Responsibility Source of requirement Notes

The limit of clearing is to be marked with survey
pegs and flagging tape at 25 m intervals in areas
adjacent to EEC’s and in dense areas (where
practical). Line of sight between pegs shall be
generally used in other areas.

MP CoA No.57
MP CoA No.60
NPWS CC 4
NPWS CC 15

FIS 41
Reps Report (138)
Reps Report (145)

will delineate areas
of vegetation that
have been approved
for clearing. It is
noted that the
clearing boundary
provides an
indication of what
has been approved
to be removed,
rather then what is
proposed to be
removed. Where
possible, vegetation
outside the
construction and
operational footprint
will be retained.
Plans available on-
ground and
distributed to
clearing contractors
will illustrate both
the approved
clearing boundary
and the actual areas
required to be
removed.  Induction
training of all
clearing personnel
will include
procedures aimed at
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Timing Responsibility Source of requirement Notes

minimising clearing
outside the
construction
footprint.

5.2.3.2 Site feature survey

30) Two weeks prior to clearing, a DECCW
approved ecologist is to undertake site surveys to
identify, mark and record the following features:

 Habitat trees to be removed (retained for Stage
2 of clearing)

 Hollows to be relocated (considering their
potential seasonal use)

 Bat roost hollows to be relocated
 Woody debris and bush rocks to be relocated
 Significant areas of weeds requiring treatment

before clearing
 Fauna translocation sites and other recipient

areas for relocated material.
 Sensitive areas including areas containing

threatened flora species, trees and vegetation
communities to be retained, water features and
riparian areas. This will consider the full range
of habitat features such as feed trees and nests
as well as trees suitable for movement.

Sensitive areas should be marked and identified
as follows:
a) Fencing is to comprise high visibility paraweb

fencing or reflective spinning tape type fencing

At least three weeks prior to the
clearing and construction phases.

Project Ecologist/
Environmental Manager

MP CoA No.57

MP CoA No.58
FIS 45
Reps Report (143)

The Project
Ecologist employed
to undertake the site
feature survey and
other ecological
works must be
approved by
DECCW (refer to
Measure 4).

The habitat
assessment, pre-
clearing survey and
fauna rescue
procedure
(Appendix F)
provides procedures
for the selection of
primary habitat trees
and selection of
appropriate hollow-
bearing limbs,
woody debris and
bush rocks for
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Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

around the perimeter of sensitive areas
adjacent to the con struction foo tprint.. I nstall
permanent fencing a round ri parian a reas in
order to prevent access.

b) Identify e nvironmentally sensitive areas as
environmental protection z ones wit h signage
that s tates “ Environmental Protection Zone –
No Ent ry Without Authorisation”. Install
signage that i s vis ible from a d istance of at
least 20 m.

Monitoring/ reporting requirements relate to this
activity; these have been detailed in Table 6-1.

relocation.

5.2.3.3 Provision of pre-clearing nest boxes

31) Prior to clearing, install 70% of nest boxes
within identified fauna translocation sites and other
recipient sites.
Ensure that the installation and selection of nest
box types are undertaken in accordance with
procedures provided in Appendix E.
Monitoring/ reporting requirements relate to this
activity; these have been detailed in Table 6-1.

At least one week prior to the
clearing and construction phases
in each clearing block.

Project Ecologist/
Environmental Manager

MP CoA No.57 Potential locations
for nest box
placement and
installation
procedures are
provided in
Appendix E.



Hunter Expressway Alliance

FLORA AND FAUNA MANAGEMENT SUB PLAN

HExa FFMSP - 200710 Page 52

Management measures and mitigation
strategies
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5.2.3.4 Weed management

32) Prior to the construction phase, undertake
weed management activities within significant
weed areas, as identified during the site feature
survey.
All weed management actions should be
undertaken in accordance with the weed
management strategy and the outcomes of
consultation with councils and adjoining
landowners (refer to Measure 20 - Section 5.1.3).
Monitoring/ reporting requirements relate to weed
management activities; these are detailed in Table
6-1.

At least two weeks prior to the
commencement of the clearing
and construction phases,
subsequent to the site feature
survey (Measure 30).

Weed Management
Contractor/ Environmental
Manager

MP CoA No.48
NPWS CC 7
FIS 41
Reps Report (142)

The weed
management
strategy is provided
in Appendix D.

5.2.4 Clearing activities

5.2.4.1 General

33) Prior to the clearing phase, complete a review
of the project pre-clearing checklist in order to
ensure that all pre-clearing measures detailed
within this Sub Plan have been completed.

At least one week prior to the
commencement of the clearing
and construction phases.

Environmental Manager MP CoA No.57 The project pre-
clearing checklist is
provided in
Appendix F (Table
F-1).

5.2.4.2 Pre-clearing fauna surveys

34) Undertake pre-clearing fauna surveys one day
prior to clearing. Surveys should be undertaken by
a qualified specialist and follow procedures

One day prior to clearing activities
within each area proposed to be

Project Ecologist MP CoA No.57 The habitat
assessment, pre-
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Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

outlined in the habitat assessment, pre-clearing
survey and fauna rescue procedure. The survey
must be tailored to consider the seasonal use of
habitat resources in the local area.

cleared. clearing survey and
fauna rescue
procedure is
provided in
Appendix F.

5.2.4.3 Clearing and grubbing

35) Complete ground disturbance permits for each
area of vegetation to be cleared. This includes the
completion of the daily pre-clearing checklist and
preparation of a ground disturbance checklist.

One day prior to clearing activities
within each area proposed to be
cleared.

Project Ecologist/ Site
Superintendant/ Utility
Manager

FIS 41
Ground disturbance
permits will ensure the
construction phase is
completed in accordance
with the project approval
requirements.

Information
regarding the permit
system is provided
in Section 7 of this
Sub Plan.

The daily pre-
clearing checklist is
provided in
Appendix F (Table
F-2).

36) Undertake all clearing and grubbing works in
accordance with the clearing and grubbing
procedure and RTA QA Specification G40 -
Clearing and Grubbing.
Do not undertake clearing works without the
supervision of the Project Ecologist.

During the clearing and
construction phases.

Clearing Contractor/ Project
Ecologist/ Environmental
Manager

MP CoA No.48
MP CoA No.51
NPWS CC 15

The clearing and
grubbing procedure
is provided in
Appendix G and
RTA QA
Specification G40 is
available online -
http://www.rta.nsw.g
ov.au/doingbusiness
withus/specifications
/index.html

http://www.rta.nsw.g/
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Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

5.2.4.4 Clearing supervision and post felling surveys

37) Supervise clearing works and undertake post
felling surveys and animal rescue operations in
accordance with the habitat assessment, pre-
clearing survey and fauna rescue procedure.

Monitoring/ reporting requirements relate to fauna
rescue operations, these are detailed in Table 6-1

During the clearing phase. Project Ecologist MP CoA No.57 The habitat
assessment, pre-
clearing survey and
fauna rescue
procedure is
provided in
Appendix F.

5.2.4.5 Provision of remaining nest boxes

38) During the clearing phase, install the
remaining 30% of nest boxes within fauna
translocation sites and other recipient sites. Nest
boxes are to be installed either as required for
releasing rescued fauna or once the total amount
of hollows removed has been calculated.
Ensure that the installation and selection of nest
box types are undertaken in accordance with
procedures provided in Appendix E.
Monitoring/ reporting requirements relate to this
activity; these have been detailed in Table 6-1.

During the clearing phase. Project Ecologist/
Environmental Manager

MP CoA No.57 Potential locations
for nest box
placement and
procedures for nest
box installations are
provided in
Appendix E.

5.2.4.6 Relocation of hollow bearing limbs, woody debris and bush rocks

39) Relocate hollow bearing limbs, woody debris
and bush rocks in accordance with the clearing
and grubbing procedure and the habitat
assessment, pre-clearing survey and fauna rescue

During the clearing phase. Project Ecologist/ Clearing
Contractor/ Environmental
Manager

MP CoA No.57
MP CoA No.64

The clearing and
grubbing procedure
is provided in
Appendix G.
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Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

procedure. The habitat
assessment, pre-
clearing survey and
fauna rescue
procedure is
provided in
Appendix F.

5.2.5 Construction of fauna mitigation structures

40) Complete the construction of fauna mitigation
structures including fauna fencing, fauna
underpasses (bridges and culverts) and fauna
overpasses prior to the overall completion of
construction.

During the construction phase.
This measure is required to be
finalised prior to the overall
completion of construction.

Site Superintendant/ Senior
Project Engineer

MP CoA No.48
NPWS CC 10

41) Ensure that the following procedures are
followed during the construction of fauna
underpass structures:

Culverts

 Install structures and associated scour
protection a s quick ly as po ssible to mini mise
the risk of storm damage and impacts t o the
aquatic environment

 Roughen and/ or add rocks to the base of low
flow channels wi thin C lass 2 wa terways to
provide a more natural e nvironment and
promote some sediment accumulation.

 For sc our protection, do not u se rocks large
enough t o impa ct on wa ter flow regimes and

During the construction phase. Senior Project Engineer/
Construction Contractor

MP CoA No.69
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Management measures and mitigation
strategies

Timing Responsibility Source of requirement Notes

fish passage.

Bridges

 Ensure that no earthen platforms are
constructed or fill material placed in the cre eks
unless prior approval has be en grant ed by
NSW Fisheries and the Director General.

 Where working platforms are required in
waterways, construction measures to minimise/
avoid st ream sediment impacts are t o b e
implemented. Measures m ay include t imber
and ste el platforms, trusse s, barges,
disturbance to one bank onl y and the quick
removal of working platforms.

5.2.6 Landscaping, Rehabilitation and flora translocation

42) Undertake landscaping works, rehabilitation
and flora translocation measures in accordance
with a DECCW approved Landscape Management
Plan and Landscape Master Plan.

Monitoring requirements relate to site
rehabilitation and flora translocation; these have
been detailed in Table 6-1.

During the construction phase. Environmental Manager/
Rehabilitation Specialist

MP CoA No.48

NPWS CC 12

FIS 40

FIS 41

FIS 47

Reps Report (142)

The Landscape
Master Plan is
provided in
Appendix I.
A summary of the
feasibility of flora
translocation is
provided in
Appendix H.
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6 MONITORING AND REPORTING

Table 6-1: Monitoring and reporting requirements

Monitoring and reporting requirements Responsibility Source of
requirement

Note: Monitoring and reporting requirements detailed in this table will be completed by the Alliance during the
construction phase. Where monitoring activities extent beyond the construction period (e.g. rehabilitation
monitoring and the fauna monitoring program), the RTA will be the responsible authority. The RTA will look at
opportunities to combine monitoring programs across the two sections of the Hunter Expressway (Alliance
and D&C) during the operational phase.

6.1 Construction and ongoing operations

43) Design a fauna monitoring program that will be carried
out for a minimum of five years after the commencement of
operation, by a qualified and DECCW approved ecologist.
The program should report and assess the following:

 The level of fauna underpass use by native fauna.
 The extent of road kills and rehabilitation o f in jured

fauna.
 The adequacy of exclusion fencing and glider crossing

points, with particular reference to design and placement
and the need for additional measures.

 The degree and natur e of wild life utilisation of an y
contiguous roadside wildlife corridors established.

Prepare annual reports and provide to DECCW for review
and comply with all reasonable requirements with respect
to any comments made by DECCW.

Environmental
Manager/ Project
Ecologist

MP CoA No.67

44) Implement a weed monitoring program in order to
minimise the spread of weeds and ensure that the progress
and effectiveness of weed control measures are evaluated.
Weed control measures should be undertaken in
accordance with information provided in the weed
management strategy (Appendix D) and outcomes of
consultation with relevant stakeholders (refer to Measure
20 - Section 5.1.3).
Weed monitoring will be undertaken each year for a period
of up to three years following the commencement of
construction and will comprise the following:

 General monitor ing of terrestrial w eeds, f ocusing o n
areas that have recently been burnt, riparian zones and
areas tha t were cleare d/ di sturbed dur ing the
construction pha se in o rder t o assess the introduction/
levels of weeds.

 Monitoring te chniques to add ress issues such as
biomass control, infras tructure maintenance and an y
additional ecological issues identified.

Reporting requirements include:

Environmental
Manager/ Weed
Management
Contractor

MP CoA No.48
MP CoA No.62
NPWS CC 7
FIS 41
Reps Report (142)
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Monitoring and reporting requirements Responsibility Source of
requirement

 Annual re ports summarising the progress of weed
control wor ks a re to be provided by t he organisation
engaged t o car ry out the weed m anagement strategy.
These are to include but not be limited t o information
regarding spe cies t argeted, photographic monitoring
(before and af ter tre atments), ar eas tre ated, he rbicide
concentrations used, techniques used and time spent on
each task.

45) Inspect fauna fences within the site prior to the date of
opening completion. Fauna fences are to be inspected for:

 gaps in fauna fencing at drains, gates and other areas
 adequate pinning down of mesh
 any vegetation located within 3 m of the fauna fencing

that could allow fauna across the fence
 any trees or branches located across the fence.

Provide a report on the inspection to DECCW, including the
resolution of any issues arising from the inspection.

Environmental
Manager

MP CoA No.48
NPWS CC 10

46) During the construction phase, undertake weekly site
audits to assess vegetation clearing and ground
disturbance and ensure procedures are being adhered to,
or whether any additional controls are necessary.
A checklist for the site audit may comprise the following
checks:

 Are vegetation clearing boundaries and environmental
protection zones adequately delineated.

 Has vegetation been cleared i n acc ordance w ith
procedures in Appendix G?

 Have pre-clearing surveys and fauna rescue operations
been implemented in accordance with Appendix F?

 Have the appropriate number and types of ne st boxes
being installed?

 Have hollow-bearing limbs, w oody debris an d bus h
rocks marked for re location been m oved to f auna
translocation sites or other recipient sites?

 Have identified bat roos ts been relocat ed, or have
artificial bat roosts been i nstalled i n fauna translocation
sites or other recipient sites?

 Has access to e nvironmentally sensitive areas be en
restricted?

 Have any new squirrel glider locations been recorded? If
yes, have DECCW been contacted?

This list of items to be checked may be modified to include
additional measures as the construction phase continues.
Additional measures may include engineering controls such
as silt fences, modification to procedures or the provision of
additional training.
Record results of weekly site audits in an Environmental

Environmental
Manager

MP CoA No.48
MP CoA No.51
MP CoA No.57
MP CoA No.58
MP CoA No.60
NPWS CC 15

FIS 45
Reps Report (138)
Reps Report (143)
Reps Report (145)
Weekly site audits will
ensure the construction
phase is completed in
accordance with the
project approval
requirements.
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Monitoring and reporting requirements Responsibility Source of
requirement

Inspection Report, to be maintained on-site in a
consolidated register.
In addition to the weekly site walkover, informal inspections
are to be undertaken continuously by all staff and
contractors as they conduct their daily activities.

47) At the completion of the habitat tree survey (Measure
5), submit a report to DECCW which details the location of
all recorded habitat trees and trees to be retained as likely
arboreal mammal crossing points. Ensure that the report is
submitted to DECCW at least three weeks prior to clearing
in order to allow suitable time for consultation and the
implementation of any management actions.

Project Ecologist/
Environmental
Manager

NPWS CC 10

48) Subsequent to the installation of the remaining 30% of
next boxes (Measure 38), prepare and submit a report to
DECCW that identifies the following for each nest box
installed: nest box number, GPS location (WGS 84), nest
box type, host tree species and DBH, nest box height and
nest box orientation,

Project Ecologist/
Environmental
Manager

NPWS CC 10

49) Monitor nest boxes in accordance with the following
procedures:
Nest boxes will be monitored:

 every three months during the first year after installation
 every six months during the second year after

installation.

Further monitoring post construction should take place and
be detailed in the operational fauna monitoring plan.
Monitoring will allow nest box maintenance (as described
in Appendix E) and will be undertaken by a qualified and
DECCW approved specialist.

Monitoring observations are to be recorded on a pro-forma
field data sheet, including for each monitoring event the
name of the observer, date, prevailing weather conditions,
nest box number, nest box type, GPS location (WGS 84),
host tree species and DBH, nest box height, nest box
orientation, assessment of nest box condition (including
structural integrity, evidence of rot or termite activity and
condition of fastenings), evidence of fauna occupancy and
any presence of pest activity (including feral bees, Indian
mynas, starlings, ants and termites).
Prepare a report at the completion of each monitoring
event, which outlines the information above and provide to
DECCW for review.

Project Ecologist/
Environmental
Manager

MP CoA No.48
NPWS CC 10

50) prior to the completion of the clearing and construction
phase prepare a report that:

 details the assessment of habitat trees and the handling
of fauna affected by the cl earing activities undertaken in
accordance with the hab itat as sessment, pr e-clearing

Project Ecologist/
Environmental
Manager

MP CoA No.57
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Monitoring and reporting requirements Responsibility Source of
requirement

survey and fauna rescue procedure (Appendix F)
 details the clearing ope rations, i ncluding procedures,

dates, ar eas and inf ormation on the fauna specialist(s)
present during the clearing operations

 details any live fauna that ar e sighted, c aptured,
released, injured or shocked

 details de ad fauna that were found, as a re sult o f
clearing operations and fauna rescue

 details trees be ing use d for b reeding or roosting b y
fauna, inc luding their species, l ocations, sizes, heights
and depths of hollows in trees

 includes photo images of rescued fauna.

51) Monitor rehabilitation areas at 3-monthly intervals for
the duration of the landscaping maintenance period (1
year). The details for rehabilitation monitoring are to be
included in the Landscape Management Plan.

Rehabilitation
Specialist/
Environmental
Manager

MP CoA No.62
FIS 40

FIS 41
FIS 47
Reps Report (142)
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7 PERMIT SYSTEM

Within each area of vegetation to be cleared a ground disturbance permit system will be put
in place. Permits will cover activities associated with disturbance to land and vegetation
clearing.

Prior to clearing and ground disturbance works, the daily pre-clearing checklist (Table F-2,
Appendix F) will be completed by the Project Ecologist. Completion of this checklist will
ensure that all required actions relevant to pre-clearing activities have been completed.

The site superintendent will be required to complete a ground disturbance checklist for each
vegetation area to be removed. The ground disturbance checklist will provide specific
procedures for protecting identified utilities and services (e.g. clearing within 5 m of
telecommunication cables) and will be completed in accordance with the clearing and
grubbing procedure provided in Appendix G.

Once the ground disturbance checklist has been completed, a ground disturbance permit
can be issued and works may commence within the subject area.
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8 DESIGN LINKAGES

The following CEMP Sub Plans, other plans and designs will have specific linkages with this
flora and fauna Sub Plan:

 Design of fauna underpasses and overpasses.

 Design of waterway crossings.

 Construction, Noise and Vibration Management Sub Plan.

 Soil and Water Management Sub Plan.

 Construction Air Quality Management Sub Plan.

 Hazard and Risk Management Sub Plan.

 Spoil Management Sub Plan.

 Waste Management and Re-Use Sub Plan.

 Utility Services Sub Plan.

 Aboriginal Cultural Heritage Sub Plan.

 Historic Heritage Sub Plan.

 Landscape Management Plan.
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9 CORRECTIVE ACTION

Possible non-conformances with this Sub Plan will include non-compliance with the
management measures and mitigation strategies outlined in Sections 5 and 6.

All non-conformances with this Sub Plan will be reported, investigated and corrected to
ensure effective flora and fauna management practices at all times on site.

The Flora and Fauna Management Sub Plan will be reviewed and amended, if required, and
reissued as soon as possible. All project staff will be notified of any changes made to the
Sub Plan. RTA and other relevant government agencies will be advised of any changes
made to this plan or its implementation.




