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Executive summary
Background
Roads and Maritime Services (Roads and Maritime) is seeking approval to construct a new bridge over the
Barrington River on Thunderbolts Way (the proposal). The proposal site is located about 500 metres west
of Barrington in the Hunter Region of New South Wales (NSW).
The proposal would involve the following:







Construction of a new concrete super-T girder bridge over the Barrington River, about 108 metre long,
14.43 metres wide and incorporating a 2.8 metres-wide path for pedestrians
Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link
with the new bridge
Construction of a temporary in-stream rock platform in the Barrington River for bridge construction
Work undertaken in accordance with the Bat Management Plan
Utility adjustments, including power lines and provision of temporary water supply to Barrington
Reserve
Closure of the existing bridge.

The proposal is to be assessed and determined under Division 5.1 of the Environmental Planning and
Assessment Act 1979 (EP&A Act). As the proposal is for the purpose of a road and is to be carried out by
Roads and Maritime, development consent from MidCoast Council is not required.
In accordance with the requirements of Division 5.1 of the EP&A Act, a Review of Environmental Factors
(REF) was prepared by Roads and Maritime Services in March 2018 (New Barrington Bridge Review of
Environmental Factors) to assess the potential impacts of the proposal. The REF was exhibited for 30 days
from 23 March 2018 to 23 April 2018. A total of 155 submissions were received for the proposal.

Purpose of this report
The submissions report summarises the issues raised through public consultation on the REF for the new
Barrington Bridge.

Key issues raised by submissions to the REF
There were 22 written submissions received and 133 Facebook comments for a total of 155 submission
considered. Of these 152 were submissions from the community, interest groups or businesses and three
were from government agencies.
The most common issues raised were:
•
•

•

•

Issue: Unsafe condition of the existing Barrington Bridge (14 submissions)
Response: Roads and Maritime notes the community concerns regarding safety of the existing bridge.
Issue: Historical heritage significance of the existing bridge
Response: It is recognised Barrington Bridge is of local heritage significance as an example of
Allan truss bridges. However, the particular heritage values of Barrington Bridge are able to be
conserved more effectively on other bridges.
Issue: Requests to upgrade the existing bridge instead of building a new one (12 submissions)
Response: The Timber Bridge Strategy and REF identified deficiencies within Barrington Bridge which
includes road safety, traffic efficiency and load bearing requirements of AS 5100-2004 and for it
to be replaced.
Issue: Requests to maintain the existing bridge for pedestrian access (19 submissions)
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Response: A pedestrian/cycle way would be constructed on the northern side of the new bridge.
There has been no assessment on the removal of the existing bridge, a separate REF will be
prepared in the future. It is noted that timber bridges require the same amount of maintenance
whether it is being used for traffic or pedestrian access.

Environmental management measures
The Bat Management Plan identified a range of management measures proposed to avoid or reduce
impacts on microbats during the construction of the new bridge. After consideration of submissions and
further consultation with stakeholders, Roads and Maritime has identified minor amendments to the
mitigation and management measures for the Bat Management Plan where appropriate.
The key changes include additional monitoring requirements and breeding period triggers.
No changes to the REF or proposal have been made. The management and mitigation measures for the
proposal for environmental aspects other than microbat management remain the same as those outlined
in the REF and, should the proposal proceed, environmental management would be guided by the
framework and measures in that document.

Next steps
Roads and Maritime is the determining authority for the REF. Roads and Maritime will assess the
proposal, including the submissions report, and make a determination.
Roads and Maritime will continue to communicate with community members, government agencies and
other stakeholders prior to and during the construction phase of the proposal.
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1. Introduction and background
1.1 The proposal
Roads and Maritime Services propose to construct a new bridge over the Barrington River on Thunderbolts
Way (the proposal). The proposal site is located about 500 metres west of Barrington in the Hunter Region
of New South Wales (NSW) (See Figure 1-1).
The proposal would involve the following:







Construction of a new concrete super-T girder bridge over the Barrington River, about 108 metre long,
14.43 metres wide and incorporating a 2.8 metres-wide path for pedestrians
Alterations to the alignment of the road approaches of Thunderbolts Way to the east and west to link
with the new bridge
Construction of a temporary in-stream rock platform in the Barrington River for bridge construction
Works undertaken in accordance with the Bat Management Plan
Utility adjustments, including power lines and provision of temporary water supply to Barrington
Reserve
Closure of the existing bridge.

The key features of the proposal can be seen in Figure 1-2.
A more detailed description of the proposal is found in the New Barrington Bridge review of environmental
factors (REF) prepared by GHD on behalf of Roads and Maritime in March 2018.

1.2 REF display
Roads and Maritime prepared a REF to assess the environmental impacts of the proposed works. The REF
was publically displayed for 30 days between 23 March 2018 and 23 April 2018 at three locations, as
detailed in Table 1-1. The REF was placed on the Roads and Maritime project website and made available
for download. The display locations and website link were advertised in The Barrington local newspaper.
In addition to the above public display, an invitation to comment and copy of the review of environmental
factors was sent directly to several identified stakeholders.
Roads and Maritime has carried out consultation with the owners of the private land that would be acquired
(Lot 1 of DP 543699, including removal of an existing building) and partially acquired (Lot 782 of DP
859185, Lot 3 of DP 286177 and Lot 120 of DP 1060829) as part of the proposal. The landowners reside
immediately east and west of the proposal site. Roads and Maritime has negotiated with all affected land
owners.
Table 1-1: Display locations

Location

Address

MidCoast Council Gloucester office

89 King Street, Gloucester, NSW, 2422

Gloucester Regional Library and Gloucester
Information Centre

27 Denison Street, Gloucester, NSW, 2422

The Barrington Store

12/14 Argyle Street, Barrington, NSW, 2422
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1.3 Purpose of the report
This submissions report relates to the REF prepared for the New Barrington Bridge, and should be read in
conjunction with that document.
The REF was placed on public display and submissions relating to the proposal and the REF were received
by Roads and Maritime. This submissions report summarises the issues raised and provides responses to
each issue (Chapter 2), details investigations carried out since finalisation of the REF (Chapter 3), and
identifies new or revised environmental management measures (Chapter 4).
No project changes are proposed that would require the preparation of a preferred infrastructure report. No
revisions have been made to the assessment or environmental management measures as described in the
environmental impact statement. Some changes have been made to management measures of the Bat
Management Plan as described in Chapter 4 of this report.
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Figure 1-1: Proposal locality
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Figure 1-2: The proposal
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2. Responses to issues
Roads and Maritime received 22 written submissions and 133 Facebook comments totalling 155
submissions, accepted up until the 11 May 2018. Appendix A lists the respondents and each respondent’s
allocated submission number. The table also indicates where the issues from each submission have been
addressed in Chapter 3 of this report.

2.1 Overview of issues raised
A total of 22 written submissions and 133 Facebook comments were received in response to the display of
the REF. This included submissions from three government agencies and 152 from the community.
Each submission has been examined individually to understand the issues being raised. The issues raised
in each submission have been extracted and collated, and corresponding responses to the issues have
been provided. Where similar issues have been raised in different submissions, only one response has
been provided. The issues raised and Roads and Maritime response to these issues forms the basis of this
chapter.
The 22 written submissions included three from government agencies and 19 from individuals. The
remaining 133 submissions were received via comments on a Facebook post, posted on the NSW Roads
and Maritime account. The submissions received via Facebook have been examined to determine whether
each individual submission is relevant to the proposal or not. Facebook submissions that were determined
relevant to the proposal have been provided a response to the issues raised whilst submissions that were
identified as not relevant to the proposal have not been considered further. It should be noted that 64 of the
110 submissions categorised as comments only were Facebook submissions identified as not being
relevant to the proposal.
The most common issues raised by all respondents were:





The unsafe condition of the existing bridge
Consideration of the option to upgrade the existing bridge
Heritage significance of the existing bridge
Speed control of vehicles on the new bridge.

The main issues raised by MidCoast Council were:



The new bridge will increase vehicle speeds on the western exit of the bridge which will affect safety
The existing bridge is an item of environmental heritage in Schedule 5 of the Gloucester LEP and a
more detailed significance assessment should be undertaken.

The main issues raised by the Office of Environment and Heritage (OEH) were:




Impacts to the River-flat Eucalypt Forest Endangered Ecological Community (EEC) should be offset
Disturbed areas should be planted with species consistent with the plant community type Cabbage
Gum-Rough-barked Apple grassy woodland on alluvial floodplains of the lower Hunter
Monitoring for southern Myotis should be updated in the Bat Management Plan (BMP) as per OEH’s
recommendations.

The main issues raised by Department of Primary Industry (Fisheries) NSW were:


Design considerations to encourage fish passage and minimise erosion.
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Each submission has been categorised as either an objection to the project, support for the project or
comments only as follows (Figure 2-1):




Object - 16
Support - 29
Comments only – 47.

15%

27%

58%

Comments only

Support

Object

Figure 2-1: Summary of submission preferences

The majority of submissions that did not offer a position on the new Barrington Bridge did express their
concerns for what will happen to the existing bridge, with a large number of submissions suggesting that
the existing bridge be kept for pedestrian access.
Of those which offered support for the proposal or an element of the project, the key reasons were:



Need for the proposal to address existing safety issues
Need for the proposal to provide for two lane of traffic.

Of those which objected to the proposal or an element of the proposal, the key reason was the need for the
proposal, with many respondents requesting that the existing bridge should be repaired.
No form letters were received.

2.2 Respondents
A total of 152 community members including individuals, interest groups/organisations and businesses
made a submission. Appendix A provides a list of these submissions, submission number and where the
Roads and Maritime Services response is provided in this report.
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2.3 Safety
2.3.1 Unsafe condition of existing bridge
Submission number(s)
1, 3, 5, 7, 10, 14, 16, 20, 53, 64, 76, 87, 96, 108
Issue description
In summary, the respondents raised the following issues:



The current condition of the bridge is dangerous and unsafe due to the one lane of traffic
Replacing the existing bridge with a new two way bridge will be a positive solution to traffic incidents
resulting from the one lane.

Response
The respondents comments are noted.

2.4 Need and options considered
2.4.1 Strategic need for the proposal
Submission number(s)
17, 83
Issue description
In summary, the respondents raised the following issues:




The condition of the existing bridge has not been properly assessed
The claims in the subject document that the bridge is in poor condition are exaggerated
The bridge is still functional in its existing condition and there appears to be no problems.

Response
The structure is still serviceable in its current condition but has been identified for replacement in the
Timber Truss Bridge Conservation Strategy. The strategy and REF identified deficiencies within Barrington
Bridge which includes road safety, traffic efficiency and load bearing requirements of AS 5100-2004 and for
it to be replaced. The REF options analysis (Section 2.1) supported the need for the new bridge.
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2.4.2 Upgrade existing bridge
Submission number(s)
12, 27, 43, 50, 51, 71, 72, 79, 95, 101, 118, 126
Issue description
In summary, the respondents raised the following issues:





The existing bridge should be upgraded with the addition of an additional lane/bridge structure to
provide for traffic in each direction
Traffic lights should be placed at the end of the bridge to allow for the existing one lane of traffic
The existing bridge should be updated, with new parts integrated into it
The bridge approaches should be improved for a better line of sight but leave the bridge as it currently
exists.

Response
The Timber Truss Bridge Conservation Strategy details the operational requirements and limitations of
timber bridges within NSW. The strategy identifies which bridges will be retained and replaced. The Timber
Bridge Strategy and REF identified deficiencies within Barrington Bridge which includes road safety, traffic
efficiency and load bearing requirements of AS 5100-2004 and for it to be replaced. Although the existing
bridge can be upgraded to T44 (44 tonne) load requirement it would require pier replacement, approach
span works and extensive truss works. Some timber elements would need to be replaced with steel and
concrete elements. This option was not considered further as it would not meet the objective of improved
safety for motorists. The road alignment would not be improved and it would also not meet the objective of
improved traffic and freight efficiency as the bridge would still be single lane.
Timber bridges are unable to be upgraded to higher mass limits and would therefore not meet the forward
planning of MidCoast Council.
Further detail on the REF options analysis can be found in Section 2.1 of the REF.

2.4.3 Conserve existing bridge
Submission number(s)
17, 57, 65, 70, 88, 93, 97, 111, 120
Issue description
In summary, the respondents raised the following issues:




Even if the bridge cannot be upgraded for ongoing use, its conservation for other purposes, for example
as an ongoing tourist attraction-recreation area, should be addressed
We need to keep some of the character within the area and the bridge is part of the tourist experience
Build a new one for traffic but keep the original.
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Response
Roads and Maritime acknowledges the heritage significance of the existing Barrington Bridge and notes it
is listed on the Gloucester Local Environment Plan 2010 as a locally significant heritage item. The
construction and operation of the new bridge would result in the closure of the existing bridge.
The proposed removal of the existing bridge will be subject to future, separate environmental impact
assessment. The particular historical contribution of Barrington Bridge to the history of its locality will be
mitigated through a range of heritage interpretation measures which will be discussed in the
environmental impact assessment.
The Roads and Maritime Timber Truss Bridge Conservation Strategy (August 2012) considered how the
heritage values of the (then) 48 timber truss bridges remaining within Roads and Maritime control could be
managed sustainably. It determined that 11 Allan truss bridges were able to be conserved as part of the
operational road network while another nine bridges, including Barrington could be replaced. The
particular heritage values of Barrington Bridge are able to be conserved more effectively on other bridges.
Bridges of similar form and heritage within the Hunter Region highlighted within the Timber Bridge
Strategy for retention include Dunmore, Hinton and Morpeth Bridges.

2.5 Design
2.5.1 Bridge configuration
Submission number(s)
13, 152
Issue description
In summary, the respondents raised the following issues:




The footpath should be placed on the southern side of the bridge so that it can be used as a viewing
platform for Mountain Man Tri-Challenge
Roads and Maritime should consider improving the road geometry at the Barrington West Road and
Thunderbolts Way intersection by sourcing some of the fill required for the embankments on the
approaches to the new bridge.

Response
The new bridge over the Barrington River and approach roads have been designed to comply with the
requirements of the Austroads Standards, Roads and Maritime supplements(s) and the nationally accepted
requirements for the design of bridges, Australian Standard AS5100-2004. The proposed eastern and
western road approaches of Thunderbolts Way would be realigned to the south to connect with the new
bridge alignment. The eastern and western road approaches depart from the alignment of the existing road
about 300 metres and 200 metres respectively from the Barrington River.
The placement of the footpath on the northern side of the bridge is consistent with Council’s planned
pedestrian and cycle strategy as it allows for connection with the pedestrian footpath to the Barrington
River picnic/camping ground.
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It is an agreed position between MidCoast Council and Roads and Maritime that Roads and Maritime would
cater for pedestrian and bicycle access within the extent of the bridge work and Council would then
complete the remainder between the campground and Barrington. This issue has been referred to
MidCoast Council for their consideration.

2.5.2 Detailed design drawings
Submission number(s)
13
Issue description
In summary, the respondent raised the following issues:









There are no line markings on the detailed drawings
There are no drainage lines shown on the detailed drawings. What drainage is proposed and how will it
be maintained?
Will the drainage proposed prevent runoff or leaching to adjoining farm land to the south?
There will not be enough room at the point of access to the property on the south-eastern side as trucks
will not be able to pull off and stop without remaining on the shoulder of the road
Proposed to change access point perpendicular to the road at Ch 475
Drawings do not show extent of batter protection
No scour protection is shown on the western abutment. What treatment is proposed to protect the
abutment?
Will the protection measures be child proof?

Response
The new bridge over the Barrington River and approach roads have been designed to comply with the
requirements of the Austroads Standards, Roads and Maritime supplements(s) and the nationally accepted
requirements for the design of bridges, Australian Standard AS5100-2004.
A formal deck drainage system comprising of a single 225 mm diameter fibre reinforced concrete (FRCP)
longitudinal drainage pile will be provided under the northern barrier to capture drainage flows from the
main carriageway along with the shared path. The pipes will discharge down the front face of the abutment
and connect to the batter rock protection. The drainage pipe and scupper details will be designed to limit
flow widths to within the shoulders under a 10 year ARI storm event, and minimise the amount of water
flowing across deck joints.
The design criteria and standards which apply to the project are detailed in Section 3.2.1 of the REF. This
includes design criteria for batter slopes and heights. As stated in Section 6.10.3 of the REF, the
approaches to the bridge will be relocated within the agricultural lands to align with the new location of the
bridge. Due to the topography and new location of the bridge, the approach roads will be elevated with
moderate slopes (4:1) along the approaches. The batter then steepens (2:1) along the western approach
due to the existing topography. The design of all cuts and fills would be further refined during detailed
design.
The western spill through abutment will be constructed at existing ground levels with rock armour scour
protection provided to protect the existing river bank adjacent to the abutment. Cast-in-place wing walls are
provided to cantilever from the back of the headstock to support the approach embankment and allow
transition from bridge barriers to off-structural barriers.
These comments will be considered during the detailed design of the proposal.
New Barrington Bridge - REF
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Property access will be negotiated with the individual owners prior to the construction commencing.

2.5.3 Structural integrity of new bridge
Submission number(s)
30
Issue description
In summary, the respondent raised the following issue:


Will the new bridge withstand floods as the existing one has over time?

Response
The bridge has been designed for a 100 year life span. The proposed bridge is designed with the soffit of
the bridge positioned above the 100-year flood ARI flood level of RL 109.2 m with minimal freeboard. The
new bridge soffit is at the same level as the existing bridge.

2.6 REF display
Submission number(s)
13
Issue description
In summary, the respondents raised the following issues:



The review period for the REF was not long enough
Appendix F was unable to be downloaded at time of release and some information in the REF was
difficult to assess without a hard copy.

Response
Roads and Maritime considers four weeks a suitable time for the public to make comment.
Hard copies were available throughout the comments period at MidCoast Council: Gloucester office – 89
King Street, Gloucester, NSW, 2422; Gloucester Regional Library and Gloucester Information Centre – 27
Denison Street, Gloucester, NSW, 2422; and The Barrington Store – 12/14 Argyle Street, Barrington, NSW,
2422. Hard copies were also available upon request.
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2.7 Biodiversity
Submission number(s)
13
Issue description
In summary, the respondent raised the following issues:



There is no breakdown of when high risk activities will occur over the 12 month period and no detail on
how the bat breeding cycle will restrict the program
Is it possible that construction would stop until after breeding season and would the rock platform be left
in the river during this period?

Response
A Bat Management Plan (BMP) will be finalised prior to construction and a construction program has been
developed taking this into consideration.
It is intended that the rock platform will remain in place for the duration of the construction works. Certain
elements of work can still continue during bat breeding seasons.

2.7.1 Assessment
Submission number(s)
15
Issue description
MidCoast Council commented that the removal of 0.37 hectares of River-flat Eucalypt Forest EEC will not
compromise the representation of this vegetation community in the broader locality. Council is satisfied that
formal biodiversity offsetting is not required.
MidCoast Council is satisfied that the approach and protective safeguards proposed for the bat roosting
habitat within the existing timber bridge structure is satisfactory.
Overall, MidCoast Council is satisfied with the field surveys for the biodiversity of the project area and the
outcomes of these surveys. They consider the proposed safeguards and management measures to be
adequate and appropriate.
Request that MidCoast Council be consulted with regards to the proposed River Access Management Plan.
Response
MidCoast Council’s comments are noted. Roads and Maritime Services will continue to consult with
MidCoast Council and will provide details on the proposed “River Access Management Plan”.
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2.7.2 Flora
Submission number(s)
154
Issue description
Offsets
OEH recommends that the impacts associated with clearance of 0.37 hectares of the River-flat Eucalypt
Forest EEC be appropriately offset.
Revegetation of disturbed areas
OEH recommends that the Construction Environmental Management Plan (CEMP) specify that all
disturbed areas are to be revegetated with species consistent with the plant community type Cabbage
Gum-Rough-barked Apple grassy woodland on alluvial floodplains of the lower Hunter.
River-flat Eucalypt Forest EEC status
Section 6 of the Biodiversity Assessment Report states that the River-flat Eucalypt Forest is listed as
vulnerable under the repealed NSW Threatened Species Conservation Act 1995, however it is listed as
endangered. OEH recommends that Section 6 of the Biodiversity Assessment Report be amended to state
that the River-flat Eucalypt Forest EEC is listed as endangered under the repealed NSW Threatened
Species Conservation Act 1995.
Response
It is noted that it is OEH’s preference to offset removal of any quantity of EEC, however, the small amount
proposed to be cleared for the construction of the new bridge does not trigger offsetting under Roads and
Maritime’s procedure. As such, biodiversity offsetting will not be undertaken.
The CEMP will include the mitigation measure of replanting all disturbed areas with species consistent with
the plant community type Cabbage Gum-Rough-barked Apple grassy woodland on alluvial floodplains of
the lower Hunter.
The Biodiversity Assessment Report will be amended to state that the River-flat Eucalypt Forest EEC is
listed as endangered under the repealed NSW Threatened Species Conservation Act 1995.

2.7.3 Monitoring for Southern Myotis
Submission number(s)
154
Issue description
OEH considers that all southern myotis monitoring activities should be conducted by the project ecologist to
ensure consistency of the monitoring program. OEH recommends that Tables 4.1 and 4.2 of the BMP be
amended to specify that only the project ecologist will undertake southern myotis monitoring, weekly exit
counts and torpor threshold validation.
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OEH recommends:
 The BMP be amended to include details of the methods proposed for continuous monitoring (when
activities are occurring within 30 metres of the roost)
 That the validation period for the noise buffer include continuous monitoring of the roost site when high
noise activities begin at a distance of 100 metres and that the BMP specify how long the validation
period will run for and how it will be staged
 That Table 4.2 of the BMP be amended to specify that continuous monitoring of bat activity will be
undertaken during noisy activities
 That the protocol for works to cease and monitoring to increase during wet periods be specified within
the BMP
 The triggers within Table 4.1 and Appendix B of the BMP be amended as follows: 1. Up to two bats are
observed exiting the bridge during daylight hours; 2. Up to two bats are observed to exit the roost during
daylight hours and if bats leave a second time on one day; 3. If bats are observed to exit the roost
during daylight hours on two consecutive days, or more than two times during one day
 The second trigger for non-breeding periods outlined within Table 4.1 and Appendix B of the BMP be
amended to “Up to two bats are observed to exit the roost during daylight hours, and if bats leave a
second time on one day”
 That the BMP includes further investigation and mitigation measures if there is a reduction in bats
recorded exiting at dusk during weekly surveys.
 That exclusion of bats from localised areas of the existing bridge only be considered if the triggers and
subsequent actions outlined within the BMP are unsuccessful in preventing disturbance of bats and that
this measure is further discussed with OEH prior to implementation.
Response
The person performing the continuous monitoring for southern myotis does not need to be an ecologist but
needs to be designated for that activity during noisy activities. The BMP will be updated to make clear that
continuous monitoring will be undertaken by a dedicated spotter during high noise activities including piling
works on the eastern abutment.
The BMP will be amended to include details of the methods proposed for continuous monitoring when
activities are occurring within 30 metres of the roost.
Table 4.2 of the BMP will be updated to include wording that differentiates between validation monitoring
and continuous monitoring during high noise activities.
Work within the eastern abutment will be the only ‘noisy’ activity outside of 30 metres. The BMP will be
updated to include monitoring of the eastern abutment to give an indication of noise effect on the bat
colony.
Work will stop on the third wet day. If it is raining in the morning of the third day, work will stop. The project
ecologist will determine what is a ‘wet day’.
Table 4.1 of the BMP will be updated to clarify triggers for breeding periods and non-breeding periods.
If there is a reduction in the number of microbats recorded exiting at dusk during weekly surveys, further
investigations for reasons why this is occurring would be undertaken. This would involve the project
ecologist, OEH and bat experts to determine the investigations to be undertaken and any mitigation
measures required from that investigation. There is no plan to exclude bats as part of these works, unless
prior consulted and agreed with OEH.
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2.7.4 Fish passage
Submission number(s)
155
Issue description
NSW Fisheries recommends that culverts should have a minimum water depth of 0.2-0.5 metres to
encourage fish passage. The internal floor of the culverts should be lines with similar bed materials as the
surrounding river bed to regulate flows and facilitate upstream fish movement. Rounded stone may also be
grouted into the floor of the culverts to provide roughness and fish resting areas.
Response
Roads and Maritime will incorporate these design requirements into the detailed design of the new bridge
to ensure fish passage is encouraged.

2.8 Aboriginal heritage
Submission number(s)
19
Issue description
The Gringai Clan have recently registered their group, “Cook Family of the Barrington Aboriginal
Corporation”, as a Native Title Claimant of the Area.
Response
The Aboriginal Archaeological Survey Report completed under Stage 2 of the Procedure for Aboriginal
Consultation and Investigation (PACHCI) has been updated to include information given by the respondent.

2.9 Non-Aboriginal heritage
Submission number(s)
1, 15, 16, 17, 26, 54, 68, 74, 77, 94
Issue description
In summary, the individual respondents raised the following issues:





Considers the existing bridge to be of historical significance
The heritage significance of the bridge has been undervalued by Roads and Maritime and has not been
properly assessed
The statement in the REF that the bridge is not appreciated by the local residents is incorrect and
misleading
Only a few of these bridges are left in NSW and it may hold heritage significance.
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MidCoast Council commented that the Barrington Bridge is an item of Environmental Heritage in Schedule
5 of the Gloucester LEP. They raised concerns in regards to the environmental heritage impact as a result
of the removal of the Barrington Bridge. Table 6.7 of the REF details the heritage significance assessment
of the Barrington Bridge however it is noted that the OEH database is not up to date and no such statement
of significance applies in the OEH online heritage database. It is considered that the significance
assessment failed to adequately identify the Barrington Bridge as a regionally significant icon.
MidCoast Council is concerned the new bridge makes no effort to relate to the existing bridge.
It is recommended that Roads and Maritime and OEH consider the compensation to the community due to
the removal of an iconic landmark as part of the REF for the removal of the Barrington Bridge.
It is noted that the Gloucester Region has had no comprehensive heritage study. An application for funding
for a comprehensive heritage study for the Gloucester Region is currently being assessed by OEH. The
removal of the Barrington Bridge would result in a significant loss to the heritage of the Gloucester Region.
Response
Section 6.3 of the REF addresses the non-Aboriginal heritage impacts associated with the proposal. As
detailed in Section 6.3, the Barrington Bridge is not listed as a heritage item on the Australian Heritage
Database or the State Heritage Register. The Barrington Bridge is listed as being of local significance
within the Gloucester LEP 2010. On 19 January 2018, following notification to Heritage Division, Barrington
Bridge was removed from the Roads and Maritime Heritage and Conservation Register (S170 Register).
The Timber Truss Bridge Conservation Strategy seeks the retention of 26 timber truss bridges and the
replacement of 22 bridges. As part of the strategy there is an agreement that all remaining bridges will be
heritage listed. The Barrington Bridge has been identified for replacement.
Please note that this REF relates to the New Barrington Bridge. A separate REF will be prepared to
consider the removal of the existing structure.
The Barrington Bridge design includes interpretation of the trusses on the new bridge. The design would be
simple, slender and appropriate to its rural setting and would be developed from a limited range of
materials, colours and textures.

2.10 Traffic and access
2.10.1 Speed control as a result of the bridge
Submission number(s)
2, 10, 13, 15, 33, 45, 71
Issue description
In summary, the individual respondents raised the following issues:




The new bridge will result in people speeding within the area. Speed bumps should be put in through
the 50 km/hr zone within Barrington to reduce speed
The removal of the one lane bridge and replacement with a two lane bridge will remove speed
constraints in the area and increase speeds on Thunderbolts Way. Requested that the management of
speed of traffic on the straighter road alignment be reviewed
An intersection crash has been recorded at the Barrington West Road/Thunderbolts Way intersection,
which is not far from the Barrington Bridge. Since the speed environment will change considerably after
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the two-lane bridge is constructed, has that intersection been considered in terms of a changed speed
environment?
Could sight distance requirements be considered at the Barrington West Road/Thunderbolts Way
intersection due to the likelihood of increased prevailing traffic speeds after the bridge replacement
The new bridge will increase the speed of vehicles travelling West on Thunderbolts Way. The existing
bridge acts as a speed restriction within the area and the upgrade will remove the need for cars to slow
down. The speed limit on Barrington West Road and the entrance to the Barrington Reserve is unsafe
and does not conform to Roads and Maritime standards
Speed bumps should be put in before the new bridge.

MidCoast Council raised concerns that the new dual lane bridge will increase vehicle speeds on the
Western exit of the bridge which will affect traffic safety for intersections. It is recommended that as part of
the REF to remove the Barrington Bridge that a speed assessment over the bridge and roads after
completion of the bridge is reviewed.
Response
The New Barrington Bridge will not affect the speed limit through town, but concerns relating speeding
through town have been passed onto Council.
As part of this project Roads and Maritime will perform a speed assessment along the extent of works prior
and post construction. This information will be forwarded to MidCoast Council as part of the handover
process. MidCoast Council can request a formal speed zone review once they have assessed the impact of
the new bridge.
As part of the design Roads and Maritime has assessed the design for potential safety implications
associated with the 100 km/h speed and has not found any significant risks. Barrington West Road and
Thunderbolts Way intersection was assessed as part of the design process, in particular the sight distance,
and was deemed to comply with the design speed.

2.11 Hydrology and Flooding
Submission number(s)
13
Issue description
In summary, the respondent raised the following issues:








There is a lack of drainage under the eastern approach of the bridge. As an owner of farmland
upstream of the site, this could result in increased velocities, afflux, depth of inundation and longer time
under floodwater. This will affect pastures and rural land
The flooding and hydrology report has found that the impacts of the 0.05% AEP and PMF are
extensive, propagating 1.5 km upstream during the PMF flood. Peak flood levels will increase by 0.35
metres during the 1% AEP event, with the impacts expected to extend up to 600 metres upstream.
Disagrees that there will be no impact on rural land. These effects include the damage to pastures, as
well as the additional areas that are inundated and cannot be used until they have dried out
The height of attachment of the meter board on the electricity poles should be increased
Roads and Maritime should alleviate these issues by providing the necessary drainage under the
eastern road approaches
The hydrology and drainage report does not propose mitigation measures during construction.
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Response
Roads and Maritime has performed a hydrology and hydraulic assessment and has determined the
temporary in-stream rock platform would reduce effective channel width and locally increase flow velocity
during construction under typical flow conditions. However, the culverts under the eastern channel would
remain open under all flow conditions and the increases in flow velocity are limited to near the temporary instream rock platform and the resulting peak velocities are similar in magnitude to about 100 metres
downstream of the platform.
From the flood mapping diagrams within the hydrology and hydraulic assessment it is noted that the area
affected by flooding does not increase after the new bridge has been constructed.
Any significant afflux level increases during probable maximum flood (PMF) events are generally localised.
During existing PMF events flood levels can be in excess of 5 metres. The modelled increases from the
new bridge for the vast majority of the afflux affected area is a maximum of 100 mm, which represents a
small percentage increase from existing flood levels.
Modelling also shows there is no impact to property resulting from the increased upstream flood levels. In
terms of potential impacts to agricultural land, it is the overall flood extent and duration of inundation that
are of importance. The steep-sided nature of the floodplain means that there would be no significant impact
to the overall flood extents or the duration of flood inundation.
Hydrology and flooding mitigation measures are identified in Section 6.7.4 of the REF.

2.11.1 Temporary in stream rock platform
Submission number(s)
13, 155
Issue description
In summary, the respondent raised the following issues:







Will the rise in river level for potentially a year effect the vegetation at the bank of the river, resulting in
erosion and collapse of large sections of the river bank?
There is a lack of drawings showing the temporary access from the south-eastern river bank to the river
bed. How much of the river bank will be excavated and how will it be protected from rain events?
How long will the rock platform will be left in the river and what material and size the rocks will be
required?
Will the platform be stable under high flow concentrations and will Roads and Maritime recover the
material if it were to wash downstream?
Will the gradient at which the culverts are to be laid effect erosion?
How will the stream bank be protected downstream of the rock platform during flood events?
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The rise in river level as a result of the rock platform will make it difficult to replace the inlet irrigation
works that is on land being acquired
NSW Fisheries recommend that the edge of the rock infill to be placed in the western channel should be
maintained as vertical as possible to keep the river channel as wide as possible and be monitored
regularly to ensure the opposite bank does not erode. In addition, any of the rock infill should be
removed as soon as possible after works on the pylons are completed to reduce the amount of time fill
is in the river.

Response
Based on the Roads and Maritime analysis there will be a slight increase in afflux during normal flows.
Water velocity and erosion and bank stability upstream and downstream of the rock platform would be
monitored throughout the construction of the proposal. If it is determined that it is required, temporary rock
scour protection at the culvert outlets would be implemented. The rock platform is temporary works and has
only been assessed in general terms for the REF assessment process. It is intended the platform will
remain in place during construction and won’t be removed until completion. Temporary access will be
provided to south-eastern river bank, the location of this will be decided by the Contractor.
A hydrologic and hydraulic assessment has assessed the stability of the rock platform in high flow
conditions. The detailed design of the platform is the responsibility of the Contractor. The rock platform will
be designed to withstand high flow conditions. If material is dispersed downstream from the rock platform,
Roads and Maritime will recover this material. Design and installation of the platform will be done to ensure
minimal impacts on erosion of stream bed and banks. Sizing of rock will need to consider the potential to
wash away during a rainfall event and limit the opportunity for pollution caused by sediment or platform
mobility. The design of the platform to date has been in consultation with Department of Primary Industries
and will continue to be.
The hydrologic and hydraulic assessment identifies the increase in velocities at the downstream end of the
culverts to be the biggest impact. It has been identified that temporary rock scour protection at the culvert
outlets could mitigate the increase in velocities. This recommendation would be provided to the Contractor
prior to the design of the platform.
The rock platform would be monitored on a daily basis to ensure that it is being maintained as vertically as
possible. The rock platform would be removed as soon as possible following the completion of construction
of the new bridge.

2.12 Contamination
Submission number(s)
13
Issue description
In summary, the respondent raised the following issues:



Contaminants may be present in the proposed south-eastern road approaches within the private
property boundary as a result of land use practices
Contaminants present at the site could include feed supplement residues, asbestos, cast iron,
chemicals used in termite treatment and chemicals used for the treatment of bridge components of the
existing bridge.
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Response
Comments have been noted and will be incorporated into the Contractors CEMP.

2.13 Landscape character and visual amenity
Submission number(s)
83, 135
Issue description
In summary, the respondents raised the following issues:



Raised concerns regarding the loss of visual amenity with the construction of the new bridge
Disagrees with use of concrete for new bridge as it will impact the historical landscape character of the
area.

Response
A landscape character and visual impact assessment was undertaken for the proposal and is included in
Appendix K of the REF, with a summary provided in Section 6.10 of the REF. The level of potential
visual impact have been assessed through consideration of the combination of magnitude of visual
change in the landscape and its proximity to the viewer, and the sensitivity in relation to the quality of the
view and how sensitive it is to the proposed change.
The proposal is predicted to result in high impact for viewpoint 7 (from the existing bridge); high to
moderate impact for viewpoints 6 (eastern approach to bridge), 8 (western approach) and 11 (Barrington
River); moderate impacts for viewpoints 9 (western approach to the realigned Thunderbolts Way) and 12
(rural dwellings on west of Barrington River). The assessment acknowledges the proposal would form an
immediately apparent part of the landscape that affects and changes its character.
These impacts would be minimised through the implementation of mitigation measures as detailed in
Section 6.10.4 of the REF. The removal of riparian vegetation to allow for construction of the new bridge
would also have a moderate impact on the landscape character zone of the Barrington River.
Rehabilitation of riparian vegetation would be undertaken following construction of the new bridge as per
the mitigation measures detailed in Section 6.10.4 of the REF.
The new bridge includes the incorporation of urban design features in the design to represent the existing
bridge and Barrington River. The new bridge will be a simple slender structure appropriate to its rural
setting.

2.14 Socio-economic
Submission number(s)
18, 80
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Issue description
In summary, the respondents raised the following issues:




Requested that an alternative river access point, upstream of the construction site, be available to the
Barrington Outdoor Adventure Centre and that a suitable access point is available following completion
of the project. The access point will need to include parking for vehicles with trailers and be located
away from moving water and not be too steep
Requested access to swim under the new bridge when it is operational.

Response
Businesses potentially impacted during the construction period will be consulted on an ongoing basis.
Access will be maintained wherever possible.
The proposal would not impact access to Barrington River during operation of the proposal, with the
temporary in-stream rock platform to be removed following the completion of construction activities.

2.15 Land use
Submission number(s)
13
Issue description
In summary, the respondent raised the following issues:


It has been assumed that property access and electricity supply near the river will be maintained
throughout the construction period.

Response
Property access and electricity supply will be maintained throughout the construction period. Any impacts
on individual properties will be communicated throughout construction with affected residents and
alternative arrangements made if required.

2.16 Not within scope
2.16.1 Removal of existing bridge
Submission number(s)
4, 11, 12, 14, 16, 69, 153
Issue description
In summary, the respondents raised the following issues:



Raised concerns for the removal of the existing bridge
Raised concerns about what will happen to the hardwood timber from the existing bridge
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Requested that Roads and Maritime consider all other options before removing the existing bridge
Believes that the intention of this REF is to set up for future demolition of the Barrington Bridge and that
the removal of the existing bridge has already been decided.

Response
Refer to the Timber Truss Bridge Conservation Strategy regarding the management of timber bridges
within NSW. This strategy identifies which bridges will be retained or replaced.
This REF relates only to the construction of the New Barrington Bridge. A separate REF will be prepared in
the future to consider all options for the proposed removal of the existing bridge.
Roads and Maritime currently manages 48 timber truss road bridges in NSW. Of the 407 timber truss road
bridges originally constructed, most have been replaced with new structures on the same or similar
alignments. The remaining bridges are heavily affected by modern road and traffic requirements which, in
the longer term, will necessitate the substantial upgrading of these bridges or their replacement with a new
bridge.
Roads and Maritime has developed the report Timber Truss Bridges – A Strategic Approach to
Conservation that sets out a methodology for identifying which bridges represent better candidates for
conservation when assessed against a range of factors. The Roads and Maritime Strategy recommended
conservation of 25 bridges.
In the revised Strategy (Timber Truss Bridge Strategy 2012) a total of 26 bridges have been identified as
suitable candidates for long-term conservation while the remaining 22 are bridges that Roads and Maritime
proposes to replace with new structures in the coming years. The strategy and REF identified deficiencies
within Barrington Bridge which includes road safety, traffic efficiency and load bearing requirements of
Australian Standard AS 5100-2004 for bridge design and for it to be replaced. Barrington Bridge is
identified in the Strategy for replacement. The Strategy was publicly displayed in July/August 2011 with a
Submissions Report published in August 2012.
If the existing bridge is to be removed following an additional assessment process, the timber would be
recycled in accordance with the Roads and Maritime timber recycling program that is used for managing
timber from bridges.

2.16.2 Use of existing bridge for pedestrian access
Submission number(s)
4, 6, 7, 9, 14, 16, 20, 21, 22, 23, 24, 25, 32, 53, 58, 63, 64, 75, 103
Issue description
In summary, the respondents raised the following issues:



The existing bridge should be retained for pedestrian access
It is understood that the maintenance required to keep it as a vehicle bridge is not feasible, as a
pedestrian bridge and cycleway maintenance would be minimal.

Response
Refer to the Timber Truss Bridge Conservation Strategy regarding the management of timber bridges
within NSW. This strategy identifies which bridges will be retained or replaced. It is noted that timber
bridges require the same amount of maintenance whether it is being used for traffic or pedestrian access.
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A pedestrian/cycle way would be constructed on the northern side of the new bridge. This would be in line
with Mid-Coast Council’s planned pedestrian and cycle strategy as it allows for connection with the
pedestrian footpath to the Barrington River picnic/camping ground. Please note that this REF relates to the
New Barrington Bridge. Although it is proposed to remove the existing bridge at a later stage, there has
been no environmental assessment on the removal and a separate REF will be prepared in the future to
consider all options.

2.16.3 Lack of staff to repair existing bridge
Submission number(s)
6, 56
Issue description
In summary, the respondents raised the following issues:


Raised concerns about the lack of qualified people to carry out repairs on wooden bridges. Concerned
that this is the reason the existing Barrington Bridge is not being repaired.

Response
Refer to the Timber Truss Bridge Conservation Strategy regarding the management of timber bridges
within NSW. This strategy identifies which bridges will be retained or replaced. As part of the Strategy,
Roads and Maritime has also made a commitment to ensure the skills for timber bridge maintenance are
retained within Roads and Maritime including bridge carpentry skills and heritage awareness for engineers
and designers.

2.16.4 Safety issues along Thunderbolts Way
Submission number(s)
66, 84, 86, 97, 101, 107, 119
Issue description
In summary, the respondents raised the following issues:





Raised concerns regarding the lack of places along Thunderbolts Way where you can safely overtake a
timber truck or car with a caravan
Suggested that MidCoast Council and Roads and Maritime recognise Thunderbolts Way as a major
road
Requested that Thunderbolts Way be fixed along the mountain to Walcha before another land slide
occurs
Requested that Thunderbolts Way be fixed along the mountain to Nowendoc as it is unsafe.

Response
Thunderbolts Way is a Regional Road and managed by MidCoast Council. We have referred these
comments onto Council.
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2.16.5 Safety issues along The Bucketts Way
Submission number(s)
8, 70,117
Issue description
In summary, the respondents raised the following issues:




Raised concerns regarding the lack of places where you can safely overtake other vehicles
Repairing or replacing the bridge only addresses a minor issue along the road
The Bucketts Way needs some major work as it's dangerous on a bike of a night time due to the
numerous potholes and bumps in the road.

Response
The Bucketts Way is a Regional Road and managed by MidCoast Council. We have referred these
comments onto Council.

2.16.6 Pedestrian connectivity
Submission number(s)
10
Issue description
In summary, the respondent raised the following issues:



Raised concerns about the pedestrian link outside the extents of the Barrington Bridge
Requested that Roads and Maritime consider the possibility of completing the pedestrian footpath link
between the Barrington River picnic/camping ground to the Barrington Store.

Response
It is an agreed position between MidCoast Council and Roads and Maritime that Roads and Maritime would
cater for pedestrian and bicycle access within the extent of the bridge works, including suitable signage and
line marking. Council will complete the remainder between the campground and Barrington. This issue has
been referred to MidCoast Council for their consideration.

2.16.7 Signage on Thunderbolts Way
Submission number(s)
10
Issue description
In summary, the respondent raised the following issues:
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Raised concerns for the lack of tourist guidance provided on Thunderbolts way prior to the Scone Road
intersection
Requested Roads and Maritime consider reviewing and simplifying the directional signage north of the
Barrington Bridge.

Response
Signage on this road is the responsibility of MidCoast Council. This issue has been referred to MidCoast
Council for their consideration.

2.17 General support for new bridge
Submission number(s)
52, 78, 82, 89, 92, 102, 114, 121, 122, 123, 127, 128, 129, 130, 131
Issue description
The respondents gave general comments of support for the new bridge.
Response
The respondent’s comments have been noted.

2.18 Not relevant to the proposal
Submission number(s)
28, 29, 31, 34, 35, 36, 37, 38, 39, 40, 41, 42, 44, 46, 47, 48, 49, 55, 59, 60, 61, 62, 67, 70, 81, 85, 90, 91,
98, 99, 100, 104, 105, 106, 109, 110, 111, 112, 113, 115, 116, 124, 125, 126, 127, 128, 132, 133, 134, 137,
138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151
Issue description
A number of responses received via Facebook comments have been classified as not relevant to the
proposal. These comments included personal discussion, names of people and general discussion not
related to the construction of the new Barrington Bridge. These comments do not offer a position, issue or
suggestion for the proposal and have therefore been classified as not relevant.
Response
The respondent’s comments have not been considered in this report.

New Barrington Bridge - REF
submissions report
Submission report

25

3. Additional assessment
This chapter provides a summary of additional assessment carried out by Roads and Maritime since
exhibition of the REF. The additional assessment was carried out in response to submissions.

3.1 Aboriginal Archaeological Survey Report
3.1.1 Summary
An assessment of potential impacts to Aboriginal heritage was included in Section 6.2 of the REF.
A submission was received from the Gringai Clan who recently registered their group, “Cook Family of the
Barrington Aboriginal Corporation”. As a result, the potential Aboriginal heritage impacts to the Gringai Clan
cultural places have been discussed with a representative and additional information added to the
Aboriginal Archaeological Survey Report prepared by Kelleher Nightingale Consulting (2018) and is
provided in Appendix B.
A history of the Kabook and Watoo People (Cherry Tree and Opussum Clan) of the Barrington River,
Gloucester NSW was prepared by Robert L Syron, 4th descendent of the Cook Family. According to Syron,
the Kabook and Watoo people of the Gringai Clan of the Worimi Nation (The Cook Family) have lived
continually in the Barrington area for over 189 years.
The history details clan boundaries of the last true custodians of this area, the Cook Family descendants of
the Kabook and Watoo People. The history by Syron recounts oral histories, family trees, legends and
tragedies of the Barrington area and the surrounding region. The history also provides ethnographic
information and historical accounts of the Indigenous inhabitants of the region which provides insight into
Aboriginal life at the time of initial European exploration and settlement in the nineteenth century. The
history of the Kabook and Watoo People identified a range of cultural places across the region, however no
places of specific Aboriginal cultural value were located within the study area.

3.1.2 Additional management and mitigation measures
The outcome of the discussions with the Gringai Clan and additional information for the Stage 2 PACHCI
has concluded that the mitigation measures for the construction and operation of the project identified in the
REF remain relevant. No additional environmental management measures for Aboriginal heritage impacts
are required.
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4. Environmental management
The REF for the New Barrington Bridge identified the framework for environmental management, including
safeguards and management measures that would be adopted to avoid or reduce environmental impacts
(Section 7.1 of the review of environmental factors).
After consideration of the issues raised in the public submissions, the safeguard and management
measures detailed in the REF remain appropriate for the proposal. Some changes have been made to
management measures of the Bat Management Plan as described in Chapter 4 of this report.
Should the proposal proceed, environmental management will be guided by the framework and measures
outlined below.

4.1 Environmental management plans (or system)
A number of safeguards and management measures have been identified in order to minimise adverse
environmental impacts, including social impacts, which could potentially arise as a result of the proposal.
Should the proposal proceed, these management measures would be incorporated into the detailed design
and applied during the construction and operation of the proposal.
A Project Environmental Management Plan (PEMP) (if required) and a CEMP will be prepared to describe
safeguards and management measures identified. The PEMP and CEMP will provide a framework for
establishing how these measures will be implemented and who would be responsible for their
implementation.
The PEMP and CEMP will be prepared prior to construction of the proposal and must be reviewed and
certified by environment staff, Hunter Region, prior to the commencement of any on-site works. The CEMP
will be a working document, subject to ongoing change and updated as necessary to respond to specific
requirements. The PEMP and CEMP would be developed in accordance with the specifications set out in
the QA Specification G36 – Environmental Protection (Management System), QA Specification G38 – Soil
and Water Management (Soil and Water Plan),QA Specification G40 – Clearing and Grubbing and the QA
Specification G10 – Traffic Management.
A Bat Management Plan (refer to Appendix C) has been prepared to minimise the potential for adverse
impacts on the population of Southern Myotis breeding and roosting within the existing Barrington Bridge,
listed under the NSW Biodiversity Conservation Act 2016 (BC Act). The Bat Management Plan forms a
sub-plan to the CEMP and will guide construction of the new bridge to ensure the Southern Myotis
population continue to roost and breed in this habitat.

4.2 Summary of safeguards and management measures
The REF for the New Barrington Bridge identified a range of environmental outcomes and management
measures that would be required to avoid or reduce the environmental impacts.
The Bat Management Plan (Appendix C) identified management actions, including safeguards and
procedures to minimise impacts on microbats during bridge construction activities. The Plan also identifies
monitoring and reporting requirements and responsibilities with respect to the actions outlined in the Plan.
After consideration of the issues raised in the public submissions, the environmental management
measures for the project (refer to Section 7.1 of the REF) remain appropriate for the proposal. The
management measures, monitoring requirements and responsibilities identified in the Bat Management
Plan have been revised (refer to Section 4 of the Bat Management Plan). Should the project proceed, the
environmental management measures in Table 4-2 and Table 4-3 will guide the subsequent phases of the
New Barrington Bridge development.
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Table 4-1: Summary of environmental safeguards and management measures

No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

1

General

All environmental safeguards must be incorporated within the following:
 Contract specifications for the proposal
 Construction Environmental Management Plan
 Project Environmental Management Plan (PEMP).

Project manager

Pre-construction

2

Any works resulting from the proposal and as covered by the REF may be
subject to environmental audit(s) and/or inspection(s) at any time during their
duration.

Project manager and
regional environmental
staff

Construction

3

The environmental contract specification must be forwarded to the Roads and
Maritime Services Senior Environmental Officer for review at least 10 working
days prior to the tender stage.
A contractual hold point must be maintained until the Construction
Environmental Management Plan is reviewed by the Roads and Maritime
Services Senior Environmental Officer.

Project manager

Pre-construction

4

The Roads and Maritime Services Project Manager must notify the Roads and
Maritime Services Environment Officer for review at least five working days prior
to work commencing.

Project manager

Pre-construction

5

All businesses and residences likely to be affected by the proposed works must
be notified at least five working days prior to the commencement of the
proposed activities.

Project manager

Pre-construction

6

Environmental awareness training must be provided, by the contractor, to all
field personnel and subcontractors. This would include information on the
following:

Contractor

Pre-construction and
during construction
as required.
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measures
Relevant licence and approval conditions
Permissible hours of work
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

All ecological project staff are to be suitably qualified, experienced and certified
to undertake the required tasks, including a current Lyssa Virus vaccination and
working at heights training.

Construction contractor

Pre-construction,
Construction

Vegetation removal will be undertaken in accordance with Guide 4: Clearing of
vegetation and removal of bushrock of the Biodiversity Guidelines: Protecting
and managing biodiversity on RTA projects (RTA 2011).

Roads and Maritime,
Construction contractor

Construction

Pre-clearing surveys will be undertaken in accordance with Guide 1: Preclearing process of the Biodiversity Guidelines: Protecting and managing

Construction contractor

Pre-construction










Any limitations on high noise generating activities
Location of nearest sensitive receptors
Construction employee parking areas
Designated loading/unloading areas and procedures
Construction traffic routes
Site opening/closing times (including deliveries)
Environmental incident procedures
No unnecessary shouting or loud stereos/radios on site



No dropping of materials from height, throwing of metal items and slamming
of doors
Ecological values of the subject site and study area and measures to be
implemented to protect biodiversity
Their obligations in relation to heritage under the National Parks and Wildlife
Act 1974 before construction begins and the guidelines to follow if
unanticipated heritage items or deposits are located during construction
The requirements of the Surface Water Management Plan and the erosion
and sediment control plan during site inductions/training
Their responsibilities under the provisions of the Heritage Act 1977 and the
reporting requirements of Roads and Maritime Standard Management
Procedure: Unexpected Heritage Finds (2015a) as part of the site induction
Waste disposal protocols.







7

8

9

Biodiversity –
Removal of native
vegetation,
threatened species
habitat, habitat
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

features and
threatened flora

biodiversity on RTA projects (RTA 2011).
Native vegetation will be re-established in accordance with Guide 3: Reestablishment of native vegetation of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011). The re-vegetation will use
suitable species from the indigenous vegetation communities present at the site
to replace habitat for threatened species.

Construction contractor

Construction, Postconstruction

Exclusion zones will be set up at the limit of clearing in accordance with the
Roads and Maritime Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (Guide 2: Exclusion zones) (RTA 2011) and habitat
removal will be undertaken in accordance with Guide 4: Clearing of vegetation
and removal of bushrock of the Biodiversity Guidelines: Protecting and
managing biodiversity on RTA projects (RTA 2011).

Construction contractor

Construction

12

Habitat will be replaced or re-instated in accordance with Guide 5: Re-use of
woody debris and bushrock and Guide 8: Nest boxes of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011).

Construction contractor

Construction

13

The unexpected species find procedure is to be followed under Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) if
threatened fauna, not assessed in the biodiversity assessment, are identified in
the proposal site.

Construction contractor

Construction

10

11

14

Biodiversity –
Removal of
threatened species
habitat and habitat
features

Biodiversity –
Disturbance of the
bat colony in the
existing bridge

All construction works will be undertaken in accordance with the site-specific Bat Construction contractor,
Management Plan (refer to Appendix F) including:
Project ecologist and
Roads and Maritime
 Construction timing
 Ecological supervision and survey
 Compensatory roost installation



15

Biodiversity –
Aquatic impacts
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Pre-construction,
construction

Reporting
Monitoring.

Aquatic habitat will be protected in accordance with Guide 10: Aquatic habitats
and riparian zones of the Biodiversity Guidelines: Protecting and managing

Construction contractor

Construction

30

No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

biodiversity on RTA projects (RTA 2011) and Section 3.3.2 Standard
precautions and mitigation measures of the Policy and guidelines for fish habitat
conservation and management Update 2013 (DPI 2013) Section 3.3.2 Standard
precautions and mitigation measures of the Policy and guidelines for fish habitat
conservation and management Update 2013 (DPI 2013) and with reference to
DPI Water Guidelines for Controlled Activities on Waterfront Land.
16

Roads and Maritime will further liaise with DPI – Fisheries with regard to the
suitable rehabilitation works and offsetting required to offset impacts on key fish
habitat and whether additional environmental contributions are required.

Roads and Maritime

Pre-construction

17

Any instream woody debris removed during the construction phase are to be
relocated to an appropriate nearby location to assist the maintenance of habitat
values for aquatic fauna.

Construction contractor

Construction

18

Riparian vegetation should be left in place for as long as possible and root
systems should be left in situ where possible.

Construction contractor

Construction

19

Instream works (building and removal of instream platforms) must not occur
during the downstream migration period of March-May and are to be avoided
where possible during the Australian Bass upstream migration period of
October- December.
Where instream works is unavoidable during the October-December period,
works must be completed under low flow conditions and where rainfall is not
predicted during the works timeframe. DPI Fisheries must be consulted prior to
works commencing under this scenario.
Instream structures to be constructed and managed in accordance with DPI
Fisheries Policy and guidelines for fish habitat conservation and management
2013.

Construction contractor

Construction

New Barrington Bridge - REF
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No.

Impact

20

Environmental safeguards and management measures

Responsibility

Timing

The use of silt curtains, partial or otherwise, within the Barrington River will only
be utilised during the installation and removal of the work platform, when the
potential for suspension of sediments into the water column is highest. They will
not be used at other times to reduce potential for stranding of aquatic fauna.
Monitoring of the silt curtains will be undertaken twice daily (morning and
afternoon) for stranded fauna.

Construction contractor

Construction

21

Biodiversity –
Changes to
hydrology

22

Biodiversity –
A two-staged clearing process should be undertaken to minimise injury/mortality
Injury and mortality of fauna during clearing. Fauna will be managed in accordance with Guide 9:
Fauna handling of the Biodiversity Guidelines: Protecting and managing
of fauna
biodiversity on RTA projects (RTA, 2011b).

Construction contractor

Construction

23

Biodiversity –
Invasion and
spread of weeds
and pests

Protocols for preventing or minimising the spread of priority and environmental
weeds, and pathogens and disease will be developed and implemented in
accordance with the Roads and Maritime Biodiversity Guidelines: Guide 6:
Weed management of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA, 2011b) and Biodiversity Guidelines: Guide 2:
Exclusion zones of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (Guide 7: Pathogen Management) (RTA, 2011b).
These include identifying no go areas, washing of vehicles and plant prior to use
on site, and washing of boots.

Construction contractor

Construction

Maintain a clean and rubbish free work area to reduce the likelihood of pests
moving into the proposal site.

Construction contractor

Construction

24
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Prepare and implement an adaptive management plan for managing and
Roads and Maritime
monitoring instream impacts. This would include minimising disruptions to fish
passage by limiting the changes to flow velocity to ± ≤0.5-1.0 m per second for a
typical low flow condition. Undertake monitoring to ensure flow velocities are
maintained within this range.

Construction

32

No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

25

Aboriginal heritage
– Heritage item
encountered
during work

In the event of an unexpected find of an Aboriginal heritage item (or suspected
item), work will cease in the affected area and the Roads and Maritime
Environment Manager, Hunter Region and the Roads and Maritime Aboriginal
Cultural Heritage Officer, will be contacted for advice on how to proceed. The
Roads and Maritime Standard Management Procedure: Unexpected Heritage
Finds (2015a) will be followed in the event a potential artefact is uncovered.

Construction contractor

Construction

26

Non-Aboriginal
heritage –
Exception
application and
archaeological
monitoring

The identified area of potential for 1880s huts within the proposal site will be
Construction contractor,
monitored under an exception application to confirm that these remains are no
Roads and Maritime
longer within the proposal site. If remains are identified of local heritage
significance, works will not proceed in this area until a Section 140 permit is
endorsed by the Heritage Division, NSW and appropriate archaeological salvage
is carried out.

Pre-construction,
Construction

27

Non-Aboriginal
heritage – No-go
areas

The identified area of potential for 1880s huts within the proposal site will be
Construction contractor
mapped and identified in the Construction Environmental Management Plan so
that staff and sub-contractors are aware of their location and do not carry out
any accidental impact. Where practical, construction will be avoided in this area
and it will be avoided for use as a laydown area, etc., until it has been confirmed
if there are surviving remains of the 1880s huts. If there are surviving remains,
an exception or Section 140 permit will obtained from the NSW Heritage Division
and appropriate archaeological salvage will be undertaken prior to undertaking
any works in this area.

Pre-construction,
construction

28

Non-Aboriginal
heritage –
Unexpected finds

In the event of an unexpected find of an archaeological deposit (or suspected
item), work will cease in the affected area and the Roads and Maritime
Environment Manager, Hunter Region will be contacted for advice on how to
proceed. The Roads and Maritime Standard Management Procedure:
Unexpected Heritage Finds (2015a) will be followed in the event a potential
artefact is uncovered.

Construction contractor

Construction

29

Noise and
A construction noise and vibration management plan (CNVMP) will be prepared
vibration – General as part of the Construction Environmental Management Plan. The plan will
include, but not be limited to the following:
 Community consultation measures

Construction contractor

Pre-construction,
Construction
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No.

Impact

Environmental safeguards and management measures




Responsibility

Timing

Environmental site inductions and training of construction workers in the
correct use of machinery and equipment to minimise vibration
Behavioural practices
Noise monitoring program.

30

Noise and
vibration –
Management
measures:
Implement
community
consultation
measures

Nearby receptors will be notified of the works prior to commencement.
Notification will include expected noise levels, duration of the works and a
method of contact.

Construction contractor

Pre-construction,
Construction

31

Noise and
vibration –
Management
measures: Out of
hours work

Noise management in accordance with the Roads and Maritime Services
Construction Noise and Vibration Guideline.

Construction contractor

Construction

32

Noise and
vibration – Source
controls:
Construction hours
and scheduling

Where feasible and reasonable, construction will be carried out during the
standard daytime working hours. Work generating high noise and/or vibration
levels will be scheduled during less sensitive time periods.
Standard daytime construction hours are as follows:
 Monday to Friday: 7am to 6pm
 Saturday: 8am to 1pm
 Sundays and public holidays: no work.

Construction contractor

Construction

33

Noise and
vibration – Source
controls:
Construction
respite period

High noise and vibration generating activities near receivers will be carried out in Construction contractor
continuous blocks that do not exceed three hours each, with a minimum respite
period of one hour between each block. The duration of each block of work and
respite will be flexible to accommodate the usage and amenity at nearby
receivers.
Unless negotiated with the community with consultation documented and
approved by Roads and Maritime project manager or permitted under the
license there should be no more than:

Construction
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

 Two consecutive evenings or nights per week
 Three evenings or nights per week
 Six evenings or nights per month.
For night work these periods of work will be separated by not less than one
week.
34

Noise and
vibration – Source
controls:
Equipment
selection

Use quieter and less noise and vibration emitting construction methods where
feasible and reasonable.

Construction contractor

Construction

35

Noise and
vibration – Source
controls: Use and
siting of plant

Plant used intermittently will be throttled down or shut down. Noise-emitting plant Construction contractor
will be directed away from sensitive receptors.

Construction

36

Noise and
vibration – Source
controls: Plan
worksites and
activities to
minimise noise
and vibration and
non-tonal
reversing alarms

Traffic flow, parking and loading/unloading areas will be planned to minimise
reversing movements within the site, while non-tonal reversing beepers (or an
equivalent mechanism) must be fitted and used on all construction vehicles and
mobile plant regularly used on site and for any out of hours work.

Construction contractor

Construction

37

Noise and
vibration – Source
controls: Minimise
disturbance arising
from delivery of
goods to
construction sites

Loading and unloading of materials/deliveries will occur as far as practical from
sensitive receptors.

Construction contractor

Construction

Where practicable, site access points and roads will be located as far as
possible away from sensitive receptors.

Construction contractor

Construction

Dedicated loading/unloading areas will be shielded if close to sensitive
receptors.

Construction contractor

Construction

38
39
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No.

Impact

40

Environmental safeguards and management measures

Responsibility

Timing

Delivery vehicles will be fitted with straps rather than chains for unloading,
wherever possible.

Construction contractor

Construction

41

Noise and
vibration – Path
controls: Shield
stationary noise
sources such as
pumps,
compressors,
generators, fans
etc.

Stationary noise sources will be enclosed or shielded while ensuring that the
occupational health and safety of workers is maintained.

Construction contractor

Construction

42

Noise and
Structures will be used to shield residential receptors from noise such as site
vibration – Path
shed placement; earth bunds; fencing; erection of operational stage noise
barriers (where practicable).
controls: Shield
sensitive receptors
from noisy
activities

Construction contractor

Construction

43

Noise and
Work generating high vibration levels in relation to human comfort should be
scheduled during less sensitive time periods.
vibration –
Construction
vibration:
Construction hours
and scheduling

Construction contractor

Construction

44

Noise and
vibration –
Construction
vibration:
Equipment
selection

Use less vibration emitting construction methods where feasible and reasonable. Construction contractor
This may involve substitution of larger machinery with alternate methods or hand
tools when working within vibration buffer distances.
For example, using a smaller vibratory roller in particularly sensitive areas, or
preferably, a non-vibratory smooth drum roller.

Construction

45

Noise and
vibration –
Construction

Pre-construction surveys of the structural integrity of vibration sensitive buildings Construction contractor
may be warranted if the proposed works are within the safe working distances

Pre-construction

New Barrington Bridge - REF
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No.

Impact

Environmental safeguards and management measures

vibration:
Structural surveys

provided in Table 6 16 of the REF.
If there is a risk that buildings may be impacted by the proposed works, building
condition surveys should be undertaken both before and after the works at all
potentially affected properties to identify existing damage and any proposal
related damage.

46

Noise and
vibration – Safe
working distances

As a guide, safe working distances for typical items of vibration intensive plant to Construction contractor
be used are listed in Table 6 16 of the REF. The safe working distances
presented in Table 6 16 of the REF are indicative only and would vary
depending on the particular item of plant and local geotechnical conditions. They
apply to typical buildings and the existing heritage bridge under typical
geotechnical conditions.

Construction

47

Air quality –
Management

Air quality safeguards and management measures will be documented in the
Construction contractor
Construction Environmental Management Plan and will include, but not
necessarily be limited to the following:
 Potential sources of air pollution
 Air quality management objectives consistent with any relevant published
OEH and/or EPA guidelines
 Mitigation and monitoring measures to be implemented to manage work
during strong winds or other adverse weather conditions
 Dust monitoring and reporting procedures
 Stockpiled materials will be managed in accordance with the Stockpile Site
Management Guideline (RTA, 2015b)
 All trucks will be covered when transporting dust generating material to and
from the site
 Works (including the spraying of paint and other materials) will not be carried
out during strong winds or in weather conditions where high levels of dust or
air borne particulates are likely
 Measures (including watering or covering exposed areas) are to be used to
minimise or prevent air pollution and dust
 Construction plant and equipment will be maintained in a good working
condition in order to limit impacts on air quality
 Plant and machinery will be turned off when not in use
 Vegetation or other materials will not be burnt on site

Pre-construction
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No.

Impact

Environmental safeguards and management measures



Responsibility

Timing

Local residents will be advised of hours of operation and duration of work
and supplied with a contact name and number of queries regarding air
quality
A progressive rehabilitation strategy for exposed surfaces.

48

Traffic and access
- Management

A Traffic Management Plan will be prepared in consultation with MidCoast
Council and implemented as part of the Construction Environmental
Management Plan to comply with Roads and Maritime and MidCoast Council
requirements. The Traffic Management Plan will be prepared in accordance with
the Traffic Control at Worksites (RTA, 2010) and AS1743.3 Traffic Control
Devices for Projects on Roads. The Traffic Management Plan will include the
following:
 Confirmation of haulage routes
 Site specific traffic control measures (including signage) to manage and
regulate traffic movement, including pedestrians and cyclists
 Requirements and methods to consult and inform the local community of
impacts on the local road network
 A response plan for any construction traffic incident
 Measures to minimise potential cumulative impacts on traffic and access.

Construction contractor

Pre-construction and
construction

49

Hydrology and
flooding –
Monitoring
program

A monitoring program will be prepared and implemented during construction to
monitor the following:
 Baseline average flow velocities upstream and downstream of the proposed
temporary in-stream rock platform before construction
 Average flow velocities upstream and downstream of the proposed
temporary in-stream rock platform
 Maximum flow velocities at the inlet and outlet of the culverts under the
temporary in-stream rock platform and in the western channel
 Observations of erosion and bank stability upstream and downstream of the
temporary in-stream rock platform.
The monitoring program may involve handheld velocity measuring devices,
visual assessments of erosion and stability and other suitable methods.

Construction contractor

Pre-construction,
Construction

An adaptive management plan will be developed in consultation with DPI –
Construction contractor
Fisheries that includes measures triggered by increases in flow velocity (equal or

Pre-construction,
Construction

50
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No.

Impact

Environmental safeguards and management measures
greater than 1 m per second) during typical flows observed as part of the
monitoring program. Measures may include:
 Modifications to the western channel to widen or deepen the channel
 Additional box culverts in the eastern channel to increase the effective width
of the channel
 Reduction in the extent of the temporary in-stream rock platform to prevent
partial filling of the western channel.
The adaptive management plan would be consistent with Why do Fish Need to
Cross the Road? Fish Passage Requirements for Waterway Crossings. NSW
Fisheries, Cronulla, 16 pp. (Fairfull, S. and Witheridge, G. (2003)).

Responsibility

Timing

Roads and Maritime

Operation

51

Hydrology and
A Flood Contingency Plan is to be developed to manage the potential impacts of
flooding – Flooding flooding on the construction site.

Construction contractor

Pre-construction

52

The temporary in stream rock platform will be constructed from suitable material
to minimise erosion. Hard wearing rock rip rap with a median nominal diameter
of 150 mm is recommended. The material will be washed prior to placement to
minimise pollution by sediment.

Construction contractor

Construction

53

Water quality –
Surface water
sedimentation and
contamination

Erosion and sedimentation contamination measures identified in Section 6.9.3 of Construction contractor Pre-construction,
the REF will be implemented.
and Roads and Maritime Construction

54

Water quality –
Soil and water
management

Prepare a Soil and Water Management Plan (SWMP) in accordance with G38
Construction contractor
Soil and Water Management (Soil and Water Management Plan) and implement
as part of the Construction Environmental Management Plan. The plan should
identify all reasonably foreseeable risks associated with the proposal in relation
to soil erosion and water pollution, describing how these risks will be managed
and minimised during construction. In addition, measures for the management of
mulch and tannin will be prepared as part of the SWMP in accordance with the
Roads and Maritime Management of Tannins from Vegetation Mulch (2012).

Pre-construction,
Construction

55

Water quality –
Erosion and
subsequent

Procedures for testing, treatment and discharge of sediment-laden construction
wastewater (e.g. water captured in sediment devises) will be described in the
SWMP. In addition, any dewatering activities will be carried out in accordance

Pre-construction,
Construction
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No.

Impact

Environmental safeguards and management measures

sedimentation of
waterways

with the Technical Guideline: Environmental Management of Construction Site
Dewatering (RTA, 2011c) in a manner that prevents pollution of waters.

Water quality –
Disturbance of
creek bed and
banks

Creek bed and bank disturbance will be minimised in design and construction
methodology. Appropriate measures from the NSW Office of Water (NOW)
Guidelines for Watercourse Crossings on Waterfront Land and Guidelines for
Riparian Corridors on Waterfront Land will be incorporated into proposal design
and the SWMP.

Construction contractor Pre-construction,
and Roads and Maritime Construction

57

All surfaces disturbed should be stabilised and restored as soon as practicable
and in a progressive manner as works are completed.

Construction contractor

Construction

58

Environmental Work Method Statements (EWMS) will be prepared for all high
risk activities within waterways (e.g. pier construction, bridge assembly, and
scour protection works). The EWMS will include, but not be limited to, the
following and be reviewed by Roads and Maritime’s Local Environmental Officer
prior to commencement of works:
 Description of works/activities, including plant and equipment
 Outline of the sequence of the works/activities
 An environmental risk assessment to determine potential risks to discrete
work elements or activities likely to affect the environment
 A map indicating the locations of controls to be put in place
 Evaluation of methods to reduce environmental risks
 Mitigation measures to reduce environmental risks

Construction contractor

Construction

56




Responsibility

Timing

A process for assessing the performance of the implemented mitigation
measures
A process for resolving environmental issues and conflicts.

59

All temporary access points installed for construction access to the waterway
(including constructed pads) will be established in a manner such to minimise
disturbance on the banks.

Construction contractor

Construction

60

The use of a sediment/silt curtain will be used to minimise potential downstream

Construction contractor

Construction
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

impacts during construction of the new bridge and scour protection works. The
sediment/silt curtain will be used in such a way as not to restrict fish passage.
61

Water quality –
Degradation of
waterway from
spills

The SWMP will include an emergency spill plan and include spill management
Construction contractor
measures in accordance with the Code of Practice for Water Management (RTA,
1999) and relevant EPA guidelines, including:











Pre-construction,
Construction

An emergency spill kit will be kept on site at all times. All staff will be made
aware of the location of the spill kit and trained in its use
The requirement for response to spills to be discussed during toolbox talks
A method for emergency installation of a spill boom within the river must be
developed prior to the bridge works and documented in the SWMP
All re-fuelling of vehicles and equipment will be carried out in an impervious
bunded area at the compound sites
Concrete washout will be carried out at the off-site emergency storage area
or in dedicated concrete washout areas with appropriate controls for the
capture of all washout water
In the event of a spill into or contamination of drainage lines or waterways,
works will cease and a Roads and Maritime Environmental Officer will be
contacted immediately. Any potential contamination of the waterway which
causes or threatens material harm to the environment will be reported to the
EPA immediately
Vehicle wash downs will be carried out within a designated bunded area of
an impervious surface or carried out off-site
Visual monitoring of local water quality (i.e. turbidity, hydrocarbon
spills/slicks) will be carried out on a regular basis to identify potential spills or
the effects of sediment-laden runoff.

62

Water quality –
Surface water
contamination

Plant and equipment will be maintained in good working condition and regularly
inspected.

Construction contractor

Construction

63

Geology and soils
– Landform and

Ensure works are carried out in accordance with Roads and Maritime
specifications, including:

Roads and Maritime

Pre-construction,
Construction
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No.

64

Impact

Environmental safeguards and management measures

Responsibility

soil disturbance,
and erosion





Geology and soils
– Erosion and
sedimentation

Prepare a site specific Erosion and Sediment Control Plan (ESCP) with erosion Construction contractor
and sediment control measures to be implemented prior to construction
commencing, and progressively throughout construction works, to minimise risks
associated with erosion and sedimentation and maintained to:
 Divert clean water around the site
 Prevent sediment moving off-site and sediment laden water entering any
watercourse, drainage lines, or drain inlets
 Prevent the mixing of soils (e.g. subsoils and topsoils)
 Ensure soils are replaced in their natural configuration during rehabilitation
 Reduce water velocity and capture sediment on site

Timing

R50 Stabilisation of Earthworks
G38 Soil and Water Management (Soil and Water Management Plan)
R44 Earthworks (Cut, Fill, Imported Fill and Imported Selected Material).
Pre-construction,
Construction



Minimise the amount of material transported from site to surrounding
pavement surfaces.
(In accordance with the Landcom/Department of Housing Managing Urban
Stormwater, Soils and Construction Guidelines (the Blue Book) and Volume 2
(DECC, 2008)). The ESCP will include, but not be limited to the following:
 Detail in relation to the maintenance and regular inspection of erosion and
sediment controls, particularly after a rainfall event resulting in surface
runoff, until the proposal is completed
 A register of inspection and maintenance of erosion and sediment controls


The requirement for all stockpiles to be designed, established, operated and
decommissioned in accordance with Roads and Maritime Stockpile Site
Management Guideline (Roads and Maritime, 2015b)



Controls that will be implemented at exit points to minimise the tracking of
soil and particulates onto pavement surfaces
Measures to ensure any material transported onto pavement surfaces is
swept and removed at the end of each working day.
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Impact

65

Environmental safeguards and management measures

Responsibility

Timing

The compound areas shown in Figure 3-1 will be used as follows:

Construction contractor

Construction





All re-fuelling of vehicles and equipment will be carried out at least 40 m
away from Barrington River in an impervious bunded area at the eastern and
western compound areas
All fuels, chemicals and liquids will be stored in an impervious bunded area
within the western compound site



Excess spoil not required or able to be used for backfilling and proved not to
be contaminated will be stockpiled in the western compound area before
being reused or removed from the site, and disposed of appropriately
 The western compound would include a portable toilet, secure and bunded
storage areas for site materials including fuel and chemicals, and possibly a
lunch room and office for on-site personnel
 The eastern compound area would only be used for daily storage of vehicles
and equipment, and as a handling area for incoming bridge elements and
materials.
The off-site emergency storage area would be used for the emergency storage
(during a flood event) of materials stored to the east of the Barrington River.
66

Geology and soils
– Rehabilitation

New Barrington Bridge - REF
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A rehabilitation plan will be prepared covering all areas disturbed as part of the
Construction contractor
proposal and will include the following:
 Progressive stabilisation and rehabilitation of construction areas back to the
original condition or re-vegetated with appropriate native species, as soon as
practicable


Rehabilitation of riparian areas (i.e. within 40 m from the highest bank on
both sides of Barrington River) and meets the requirements of Guidelines for
Controlled Activities on Waterfront Land; Guidelines for Riparian Corridors
on Waterfront Land, and any additional comments received from DPI –
Water. This may include fencing stock out of riparian areas being
rehabilitated



Monitoring to meet clear targets in relation to vegetation establishment and
stabilisation of disturbed areas



Measures to meet the requirements of the Landscape Character and Visual

Construction, Postconstruction
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

Impact Assessment (Appendix K), including:
- Enhancing the banks of the Barrington River with appropriate plantings,
where possible. Ensuring plantings are consistent with the existing
natural species within the local area, particularly along the banks of the
Barrington River
- Incorporation of a landscape treatment along the roadside approaches to
the bridge and disturbed areas
- Location of large trees should have consideration of the services and
access requirements for maintenance.
67

Geology and soils
– Contamination

68

69

Landscape
character and
visual amenity –
General tidiness

New Barrington Bridge - REF
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A Contaminated Site Management Plan (CSMP) will be prepared and include
Construction contractor
appropriate management controls to minimise the potential for exposure to
workers and recreational users within the site during early works, during
construction and post construction.
The CSMP should also include contingency plans including unexpected finds
protocols for potentially contaminated soils (if encountered) to include demolition
waste, contaminated fill and Potential Asbestos Containing Material (PACM) and
also sampling and analysis requirements for assessment of soils for waste
classification prior to offsite disposal.
In the event that indicators of contamination are encountered during construction
(such as odours or visually contaminated materials), work in the area will cease
until advice on the need for remediation or other action is obtained from an
environmental consultant.

Construction

If coal tar asphalt is identified and is to be removed, it will be disposed of to
landfill in accordance with the Roads and Maritime Environment Technical
Direction No. 21 – Coal Tar Asphalt Handling and Disposal. Any hazardous
waste material stockpiles are to be fenced and signed for public safety.

Construction contractor

Construction

Ensure the works area is maintained and kept tidy throughout the construction
works.

Construction contractor

Construction
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No.

Impact

70

Environmental safeguards and management measures

Responsibility

Timing

Landscape
Existing vegetation outside the proposal site should be protected.
character and
visual amenity –
Existing vegetation
outside the
proposal site

Construction contractor

Construction

71

Landscape
character and
visual amenity –
Detailing of
barriers and
pedestrian fences

A consistent approach would be developed to the detailing of barriers and
pedestrian fences.

Construction contractor,
Roads and Maritime

Construction, Postconstruction

72

Landscape
character and
visual amenity –
Rehabilitation

Rehabilitation of the proposal site will have consideration to:
 Enhancing the banks of the Barrington River with appropriate planting where
possible

Construction contractor,
Roads and Maritime

Construction, Postconstruction






A planting palette that is consistent with the existing natural species within
the area, particularly along the banks of the Barrington River
Incorporation of a balanced landscape treatment with new planting of
disturbed areas along the roadside approaches while maintaining key views
Improving the visual impact of the new bridge for the adjoining rural
dwellings through strategically located planting of vegetation
Locating of large trees with regard to services and maintenance access
requirements.

73

Landscape
character and
visual amenity –
Existing bridge

Consideration would be given to the possibility of allowing pedestrian access
Roads and Maritime
along the existing bridge post-remediation, given that access would be available,
until such time that it is removed. This would be subject to addressing safety
issues.

Construction, Postconstruction

74

Socio-economic –
Acquisition

All acquisition of private property and attachments will be carried out in
accordance with the Land Acquisition Information Guide (Roads and Maritime
2014b) and Land Acquisition (Just Terms Compensation) Act 1991 and in

Pre-construction
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

Construction contractor,
Roads and Maritime

Pre-construction and
construction

A River Access Management Plan will be prepared and implemented as part of
Construction contractor,
the Construction Environmental Management Plan to comply with NSW Maritime Roads and Maritime
requirements. The River Access Management Plan will be prepared in
consultation with relevant stakeholders and will include:
 Identification of affected stakeholders, likely impacts to their activities as a
result of the proposal and consultation undertaken in the preparation of the
plan
 Roles and responsibilities
 Emergency contacts

Pre-construction and
construction

accordance with NSW Government Land Acquisition Reform 2016.
75

Socio-economic –
Tourism

76

Liaise with BOAC to determine the location and design of alternate access
points on the river.





77

78
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A schedule of works to be updated on a regular basis identifying any
planned closures or key milestones that will affect movement of recreational
river users in the Barrington River
A stakeholder consultation plan
Relevant safeguards and mitigation measures for each stage of construction.

Public notification and/or signage about changes in access and navigability (i.e.
access points and status of channel navigability at the bridge) will be provided
including:


At key points (Rocky Crossing and Bindera, and along the river upstream of
changes)



To organisations (Barrington General Store, Gloucester Tourism Centre,
BOAC, Poleys Place and other local tourism operators).

Information on the status and timing of works will be provided to the Gloucester
Tourism Centre and be displayed on site. This information will be updated at key
stages. Information will also include alternate locations for camping, swimming,
fishing and kayaking.

Construction contractor,
Roads and Maritime

Pre-construction and
construction

Construction contractor,
Roads and Maritime

Pre-construction and
construction
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

79

The stakeholder engagement plan will include ongoing consultation with the
operators of the Poley’s Place campground.

Construction contractor,
Roads and Maritime

Pre-construction and
construction

80

Liaison with Gloucester Mountain Man Tri-Challenge to negotiate altered river
access and parking/traffic management arrangements for the event during
construction activities.

Construction contractor,
Roads and Maritime

Pre-construction and
construction

Roads and Maritime

Pre-construction and
Construction

81

Land use – Nearby Roads and Maritime will consult with potentially affected landholders before and
during construction to minimise the potential for impacts on land use.
land use impacts

82

Crown
land/waterway
impacts

Roads and Maritime will provide Department of Trade and Investment (Crown
Roads and Maritime
Lands Division) with at least seven days’ written notice of its intention to exercise
the power to take possession of Barrington River (Crown waterway) in
accordance with Part 11, Division 2, Section 175 of the Roads Act.

Pre-construction

83

Land use – Utility
impacts

Roads and Maritime will consult with relevant service providers prior to the
commencement of construction to develop procedures to be implemented to
minimise the potential for service interruptions.

Roads and Maritime

Construction

84

Resource
consumption and
waste generation –
Waste
management

A Waste Management Plan will be prepared for inclusion in the Construction
Environmental Management Plan in accordance with the Roads and Maritime
Specification G36 Environmental Protection and relevant EPA guidelines and
include the following:
 Identify all potential waste streams associated with the works
 Identify opportunities to minimise the use of resources, and to reuse and
recycle materials
 The requirement for working areas to be maintained, free of rubbish and
cleaned up at the end of each working shift
 Outline methods of disposal of waste that cannot be reused or recycled at
appropriately licensed facilities.

Construction contractor

Pre-construction

85

Waste shall be managed in accordance with the Protection of the Environment
Operations Act 1997 (POEO Act).

Construction contractor

Construction

86

Garbage receptacles will be provided and recycling of materials required.

Construction contractor

Construction
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

Resource
Where practicable, cleared weed-free vegetation will be chipped and reused onconsumption and
site as part of the proposed landscaping and to stabilised disturbed soils where
waste generation – possible.
Waste disposal
Portable toilets will be provided for construction workers and will be managed by
the service provider to ensure the appropriate disposal of sewage.

Construction contractor

Construction

Construction contractor

Construction

Resource
consumption and
waste generation –
Demand on
resources

Procurement will endeavour to use materials and products with a recycled
content where that material or product is cost and performance effective.

Construction contractor

Pre-construction and
construction

Where practicable, excavated material will be reused on-site for fill to reduce
demand on resources, in accordance with relevant specifications including the
following:
 R50 Stabilisation of Earthworks
 G38 Soil and Water Management (Soil and Water Management Plan)
 R44 Earthworks (Cut, Fill, Imported Fill and Imported Selected Material).

Construction contractor

Construction

Any additional fill material required will be source from appropriate local sources
and, where possible, other Roads and Maritime projects.

Construction contractor Construction
and Roads and Maritime

Rubbish will be transported to an appropriate waste disposal facility.
87

88
89
90

91
92

Resource
The following resource management hierarchy principles will be following:
consumption and
 Avoid unnecessary resource consumption as a priority
waste generation –
 Avoidance will be followed by resource recovery (including reuse of
Waste
materials, processing, and recycling and energy recovery)
minimisation
 Disposal will be carried out as a last resort (in accordance with the Waste
Avoidance and Resource Recovery Act 2001)
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Excess soil requiring waste disposal will first be assessed against the Waste
Classification Guidelines (EPA, 2014)



Waste will be disposed of appropriately with supporting waste classification
documentation.

Construction contractor Construction
and Roads and Maritime
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No.

Impact

Environmental safeguards and management measures

Responsibility

Timing

93

Cumulative
impacts – General

The Construction Environmental Management Plan will be revised to consider
potential cumulative impacts from surrounding development activities if and as
they become known and detail ongoing coordination and consultation to be
carried out with other proponents (e.g. MidCoast Council) to ensure cumulative
noise and traffic impacts are appropriately assessed and managed.

Construction contractor

Pre-construction,
Construction
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Table 4-2: Summary of Bat Management Plan management measures

Timing
Breeding season/
cold winter days
(October-mid
April inclusive)
(max temp 12°C)

Activity
Utility relocation
Site establishment
Eastern abutment
Girder placement
Deck slab
Demobilisation

New Barrington Bridge - REF
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Monitoring

Trigger*

Action*

Response*

Project Ecologist
and/or site
representative
Dedicated spotter to
monitor the roosts
continually1 when
activities are
occurring within
30 m** of the roost
and piling works on
the eastern abutment.

Up to two bats are
observed exiting the
bridge during daylight
hours

Stop work for 2 hours

If bats are seen to return,
or no additional bats exit
the roost, work is to
resume after 2 hours
following confirmation
from ecologist.

Up to two bats are
observed to exit the
roost during daylight
hours, or and if bats
leave a second time
on one day

Stop work for the
remainder of the day

Work to resume the
following day following
confirmation from
ecologist.

If bats are observed to
exit the roost during
daylight hours on two
consecutive days, or
multiple times more
than two times during
one day

Work to cease in the
vicinity of the bridge
until the end of the
breeding season
(October-mid April
inclusive)

Work to commence in
the vicinity of the bridge
once breeding has
finished (young are
independent). This must
be confirmed by targeted
surveys by the project
ecologist. Roads and
Maritime to liaise with
OEH on further
mitigation prior to work
resuming.

50

Timing

Activity

Non breeding
season

Utility relocation
Site establishment
Eastern abutment
Girder placement
Deck slab
Demobilisation

Monitoring

Trigger*

Action*

Response*

Ecologist site
representative to
monitor the roosts
continually when
activities are
occurring within
30 m** of the roost

Up to two bats are
observed exiting the
bridge during daylight
hours

Stop work for 2 hours. If bats are seen to return,
or no additional bats exit
the roost, work is to
resume following
confirmation/advice from
ecologist.

Up to two bats are
observed to exit the
roost during daylight
hours, or and if bats
leave a second time
on one day

Stop work for the
remainder of the day.

Work to resume the
following day following
confirmation/advice from
ecologist. Consideration
to be given to moving bat
boxes away from noisy
activities.

Up to two bats are
observed to exit the
roost during daylight
hours on three
consecutive days

Work to cease in the
vicinity of the bridge
until allowed by the
project ecologist

Roads and Maritime to
liaise with OEH on
further mitigation prior to
work resuming.

1

Continuous monitoring would involve the following:






Visual monitoring of the bridge would be undertaken continuously by the dedicated spotter for activities that are at or within 30 metres of the existing
bridge
Visual monitoring would focus on inspecting the whole bridge with regular monitoring observations of known roost location within the bridge
Visual monitoring would be aided by the use of binoculars and a field template sheet consisting of a diagram of the side view of the bridge marked with
the known roost locations. Each observation of a flying bat would be marked on the sheet (e.g. location) along with a log of the date, time, activity of
bat (e.g. flew away from bridge, approximate flight path)
Visual monitoring should be carried out in appropriate locations to increase the chances of bats being observed.
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Table 4-3: Summary of Bat Management Plan monitoring, triggers and actions during construction

Task

Timing

Appointment of Project
Ecologist

Prior to commencement of Construction Contractor and No Project Ecologist
construction
Roads and Maritime
appointed

Roads and Maritime to
appoint Project Ecologist

Baseline exit counts,
including control sites
(Bowman Farm Road 2
bridge and Barrington West
Road 1)

Over two nights prior to
Project Ecologist
construction commencing
to get baseline data on
how many bats are
present. If the bats are not
found at the scaffolding
roost or numbers are
reduced, then implement
exit counts/surveys to find
if the bats are roosting
elsewhere in the bridge or
at the control sites.

If initial exit counts identify
where the roosts are and
the scaffolding is in place to
monitor the bats, the initial
exit counts may determine
that the scaffolding is
sufficient for monitoring the
bat numbers.
If the bats are not found at
the scaffolding roost or
numbers are reduced, then
undertake corrective
actions.
If numbers remain stable,
the Project Ecologist may
reduce the frequency of
monitoring.

Implement exit
counts/surveys to find if the
bats are roosting elsewhere
in the bridge.

Exit counts, including control
sites (Bowman Farm Road 2
bridge and Barrington West
Road 1)

Exit counts should then be Project Ecologist/Site
conducted weekly at dusk Manager
during the construction
period to estimate the
number of bats present.

If numbers remain stable,
the Project Ecologist may
reduce the frequency of
monitoring.
If there is a reduction in
bats recorded existing at
dusk during weekly surveys,
investigations would be
undertaken and mitigation
measures from that

Implement exit
counts/surveys to find if the
bats are roosting elsewhere
in the bridge or the control
sites.
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Performance indicators

Corrective actions
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Task

Timing

Responsibility

Performance indicators

Corrective actions

investigation would be
implemented.
Monitor the use of bat boxes
by bats.

Monthly during
construction.
At commencement of
noisy activities on a
weekly basis.

30 m high noise buffer
validation – monitoring of
noise levels at bridge site

No bat observed in the bat
boxes.

Move bat boxes away from
noisy activities.

At commencement of
Project Ecologist/Site
works at 30 m. Validation Manager
monitoring would be
aligned with the duration
of each construction
activity. No works would
be undertaken at or before
sunrise or after sunset.

No bats observed leaving
the bridge.

Continue work or refer to
responses in Table 4-1

Torpor threshold validation/
refinement monitoring.

Three nights of monitoring Project Ecologist/Site
at the first onset of cold
Manager
winter days

If bats continue to emerge
Revise torpor thresholds as
at dusk, the Project
necessary
Ecologist may alter the
thresholds
If bats do not emerge on
cold winter days, continue
to monitor until bats emerge
at dusk, and alter
thresholds as necessary.

Monitoring of bat activity
during noisy activities (as
defined in Table 1.1)

During construction at
commencement of noisy
activities on a weekly
basis
Continuous during noise
activities.

No bats observed leaving
the bridge.

Follow responses in Table
4-1

Emergence of two bats
during the day during this

Stop work procedures as
per the monitoring protocol
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Task

Post-construction monitoring

Timing

Two nights, one month
following completion of
construction

Responsibility

Project Ecologist

Two nights, six month
following completion of
construction

Performance indicators

Corrective actions

period. Bats observed
leaving the bridge.

Survey bat boxes to
ascertain whether bats have
moved roosts
Consider moving bat boxes
away from noisy activities
Follow responses in Table
4-2.

Bat colony still present
within the bridge

Survey the bat boxes,
bridge roosts in the locality
and the new bridge

Bat colony not present

Survey the bat boxes,
bridge roosts in the locality
and the new bridge

Staff induction

Commencement of
construction

Project Ecologist/Site
Manager

Staff not inducted

Induct any new staff or staff
who missed the induction
immediately

Noise loggers are to be
installed on the existing
bridge

Pre- Construction

Project Ecologist/Site
Manager

Emergence of 2 bats
during the day

Buffer distance is to be
altered to minimise impacts
on bats

Progressive introduction of
high noise activities, for
example, piling should
commence at the eastern
end

Construction

Project Ecologist/Site
Manager

Emergence of 2 bats
during the day during this
period

Stop work procedures as
per the monitoring protocol

Any work within 30 m of the
existing bridge before dawn
or after dusk in the breeding
season must be discussed
with the Project Ecologist
and only undertaken if

Construction

Project Ecologist/Site
Manager

Work occurs within 30 m of
the existing bridge before
dawn or after dusk in the
breeding season (unless
approved)

Revise staff inductions
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Task

Timing

Responsibility

Performance indicators

Corrective actions

Lighting is to be installed and
designed to avoid light spill
onto roost entry/exits and
general vicinity of bridge.
The use of LED is preferred
over mercury vapour or
similar lights.

Construction

Project ecologist/Site
Manager

Lighting found to be
pointing at the existing
bridge or river

Refit lighting so that it does
not impact bats

Access by construction staff
to the scaffolding under the
existing bridge during the
evening or at night is to be
restricted (include in
inductions)

Construction

Project Ecologist/Site
Manager

Access to bridge
scaffolding (except when
necessary)

Revise staff inductions

Use of generators, pumps
etc under the existing bridge
should be discussed with the
Project Ecologist. Specific
positioning and/or use of
noise barriers (eg ply
barriers) may be considered.

Construction

Project Ecologist/Site
Manager

Vehicles or plant use under
the bridge when not
required

Revise staff inductions

Construction materials are to
be stored in such a way that
roosting in gaps between
materials does not occur

Construction

Project Ecologist/Site
Manager

Bats found roosting within
stored construction
materials

Project ecologist to remove
bat and release at dusk.
Storage to be reviewed

Aquatic and riparian habitat
management during
construction

Construction

Site Manager

No evidence of proposal
related debris or pollution
in Barrington River

Sediment control and
bunding to be checked for
breakages and
fixed/replaced

approved.
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Task

Timing

Responsibility

Performance indicators

Corrective actions

Pollution control during
construction

Construction

Site Manager & Project
Ecologist

No evidence of pollution or
contaminants within
Barrington River

Drop nets and shade cloths
to be checked for
breakages and
fixed/replaced
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4.3 Licensing and approvals
Table 4-4 summarises notifications, licences and approvals required for the proposal.
Table 4-4: Summary of licensing and approval required

Instrument

Requirement

Fisheries Management Notification of the Minister (via the DPI – Fisheries) of
Act 1994 (s199)
dredging and reclamation works prior to
commencement of the proposal and consider any
matters raised by the Minister in order to carry out any
dredging or reclamation work.

Timing
A minimum of 28 days
prior to the start of work.

Fisheries Management Obtain a DPI Part 7 Permit for the proposal from DPI – Prior to the
Act 1994 (s219)
Fisheries to carry out obstruction of fish passage.
commencement of
construction of the
proposal.
Water Management
Act 2000 (s91C)

Drainage work approval from DPI (Water).

Prior to the
commencement of
construction of the
proposal.

Water Management
Act 2000 (s91F)

Aquifer interference approval from DPI (Water).

Prior to the
commencement of
construction of the
proposal.

Crown Lands Act 1989 In accordance with section 34(1) of the Crown Lands
(s6)
Act 1989 a licence is required for work on Crown land
(i.e. Barrington River). However, as discussed in
Section 4.3.1 of the REF, consultation with
Department of Trade and Investment (Crown Lands
Division) indicates that a licence is not required for the
proposal (refer to Section 5.4.2 of the REF). Instead,
Roads and Maritime would take possession of land in
accordance with Part 11, Division 2, Section 175(1)(a)
of the Roads Act for the purpose of road work on a
road or a proposed road.
Written notice to the Department of Trade and
Investment (Crown Lands Division) of Roads and
Maritime’s intention to exercise the power to take
possession of Barrington River (Crown waterway) in
accordance with Part 11, Division 2, Section 175(2) of
the Roads Act.

At least seven days
written prior to taking
possession of Barrington
River.

Roads Act 1993
(s138)

Construction contractor to obtain road occupancy
licence under Section 138 of Roads Act 1993 for lane
closures.

Prior to the
commencement of
construction of the
proposal.

Roads Act 1993

Prior to construction Roads and Maritime must give
notice of the proposal, invite submissions and consider
submissions in accordance with the provisions in
clause 79 - 81 of the Roads Act.

Prior to the
commencement of
construction of the
proposal.

Infrastructure SEPP

Clause 16 of the ISEPP requires that consultation with

Prior to the
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Instrument

Requirement

Timing

2007

NSW Maritime must occur when a development
comprises a fixed or floating structure in or over
navigable waters.

commencement of
construction of the
proposal.

Gloucester LEP 2010

Obtain approval from MidCoast Council to undertake
works.

Prior to the
commencement of
construction of the
proposal.
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Appendix A
Respondents

Respondent

Submission No. Section number where issues are addressed

Individual

1

2.3.1, 2.9

Individual

2

2.10.1

Individual

3

2.3.1

Individual

4

2.16.1, 2.16.2

Individual

5

2.3.1

Individual

6

2.16.3, 2.16.2

Individual

7

2.3.1, 2.16.2

Individual

8

2.16.5

Individual

9

2.16.2

Individual

10

2.3.1, 2.10.1, 2.16.6, 2.16.7

Individual

11

2.16.1

Individual

12

2.4.2, 2.16.1

Individual

13

2.17, 2.10.1, 2.5.1, 2.11, 2.11.1, 2.12, 2.5.2, 2.7, 2.7, 2.15

Individual

14

2.3.1

MidCoast Council

15

2.9, 2.7.1, 2.10.1

Individual

16

2.3.1, 2.16.1, 2.9, 2.16.2

Interest
group/organisation:
Gloucester District
Historical Society Inc

17

2.9, 2.4.1, 2.4.3

Interest
group/organisation:
Barrington Outdoor
Adventure Centre

18

2.14

Interest
group/organisation:
Gringai Clan

19

2.8

Individual

20

2.3.1, 2.16.2

Individual

21

2.16.2

Individual

22

2.16.2

Individual

23

2.16.2

Individual

24

2.16.2

Individual

25

2.16.2

Individual

26

2.9

Individual

27

2.4.2

Individual

28

2.18

Respondent

Submission No. Section number where issues are addressed

Individual

29

2.18

Individual

30

2.5.3

Individual

31

2.18

Individual

32

2.16.2

Individual

33

2.10.1

Individual

34

2.18

Individual

35

2.18

Individual

36

2.18

Individual

37

2.18

Individual

38

2.18

Individual

39

2.18

Individual

40

2.18

Individual

41

2.18

Individual

42

2.18

Individual

43

2.4.2

Individual

44

2.18

Individual

45

2.10.1

Individual

46

2.18

Individual

47

2.18

Individual

48

2.18

Individual

49

2.18

Individual

50

2.4.2

Individual

51

2.4.2

Individual

52

2.17

Individual

53

2.3.1, 2.16.2

Individual

54

2.9

Individual

55

2.18

Individual

56

2.16.3

Individual

57

2.4.3

Individual

58

2.16.2

Individual

59

2.18

Individual

60

2.18

Respondent

Submission No. Section number where issues are addressed

Individual

61

2.18

Individual

62

2.18

Individual

63

2.16.2

Individual

64

2.3.1

Individual

65

2.4.3

Individual

66

2.16.4

Individual

67

2.18

Individual

68

2.9

Individual

69

2.16.1

Individual

70

2.16.5

Individual

71

2.10.1, 2.4.2

Individual

72

2.4.2

Individual

73

2.17

Individual

74

2.9

Individual

75

2.16.2

Individual

76

2.3.1

Individual

77

2.4.2, 2.9

Individual

78

2.17

Individual

79

2.4

Individual

80

2.14

Individual

81

2.18

Individual

82

2.17

Individual

83

2.4.1

Individual

84

2.16.4

Individual

85

2.18

Individual

86

2.16.4

Individual

87

2.3.1

Individual

88

2.4.3

Individual

89

2.17

Individual

90

2.18

Individual

91

2.18

Individual

92

2.17

Respondent

Submission No. Section number where issues are addressed

Individual

93

2.4.3

Individual

94

2.9

Individual

95

2.4.2

Individual

96

2.3.1

Individual

97

2.16.4

Individual

98

2.18

Individual

99

2.18

Individual

100

2.18

Individual

101

2.4.2, 2.16.4

Individual

102

2.17

Individual

103

2.16.2

Individual

104

2.18

Individual

105

2.18

Individual

106

2.18

Individual

107

2.16.4

Individual

108

2.3.1

Individual

109

2.18

Individual

110

2.18

Individual

111

2.18

Individual

112

2.18

Individual

113

2.18

Individual

114

2.17

Individual

115

2.18

Individual

116

2.18

Individual

117

2.16.5

Individual

118

2.4.2

Individual

119

2.16.4

Individual

120

2.4.3

Individual

121

2.17

Individual

122

2.17

Individual

123

2.17

Individual

124

2.18

Respondent

Submission No. Section number where issues are addressed

Individual

125

2.18

Individual

126

2.18

Individual

127

2.18

Individual

128

2.18

Individual

129

2.17

Individual

130

2.17

Individual

131

2.17

Individual

132

2.18

Individual

133

2.18

Individual

134

2.18

Individual

135

2.13

Individual

136

2.16.2

Individual

137

2.18

Individual

138

2.18

Individual

139

2.18

Individual

140

2.18

Individual

141

2.18

Individual

142

2.18

Individual

143

2.18

Individual

144

2.18

Individual

145

2.18

Individual

146

2.18

Individual

147

2.18

Individual

148

2.18

Individual

149

2.18

Individual

150

2.18

Individual

151

2.18

Individual

152

2.5.1

Individual

153

2.16.1

Office of Environment &
Heritage

154

2.7.2, 2.7.3

NSW Fisheries

155

2.7.4, 2.11.1
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Executive Summary
Roads and Maritime Services (RMS) proposes to replace the existing Barrington Bridge along Thunderbolts Way near
Barrington, NSW. The new bridge will have a different alignment crossing the Barrington River. The proposed works
would involve constructing a new concrete bridge and pedestrian footpath.
The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five span standard Allan truss
bridge. The existing bridge would be closed to traffic following completion of the new bridge. It is proposed to remove
the existing bridge once the new bridge is operational. Construction of the new bridge and removal of the existing bridge
are independent of each other as the new bridge can be constructed and operated without the need to remove the
existing bridge. The two proposals are therefore being separately assessed.
RMS engaged Kelleher Nightingale Consulting Pty Ltd to prepare an Aboriginal archaeological survey report to inform
the review of environmental factors and concept design for the proposed works. This assessment was prepared in
accordance with the Stage 2 requirements of the RMS Procedure for Aboriginal Cultural Heritage Consultation and
Investigation (RMS 2011) and the Office of Environment and Heritage Code of Practice for Archaeological Investigation
of Aboriginal Objects in New South Wales (DECCW 2010).
No Aboriginal archaeological sites, objects or potential Aboriginal archaeological deposits were identified within the
study area. There are no Aboriginal archaeological heritage constraints to the proposed bridge replacement works.
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Introduction

Roads and Maritime Services (RMS) proposes to replace the existing two-span timber truss Barrington Bridge on
Thunderbolts Way, near Gloucester on the NSW Mid North Coast. The new bridge will have a different alignment
crossing the Barrington River. The proposed works would involve constructing a new concrete bridge and pedestrian
footpath.
The proposal would be carried out adjacent to the existing Barrington Bridge, which is a five span standard Allan truss
bridge. The existing bridge would be closed to traffic following completion of the new bridge. It is proposed to remove
the existing bridge once the new bridge is operational. Construction of the new bridge and removal of the existing bridge
are independent of each other as the new bridge can be constructed and operated without the need to remove the
existing bridge. The two proposals are therefore being separately assessed.
The proposed location and alignment of the new bridge and approaches are shown in Figure 1 and hereafter referred
to as the study area. The study area was developed to encompass the project area and allow flexibility for detailed
planning of the new alignment within this area. The study area is located within the MidCoast Local Government Area
(LGA) (formerly Gloucester Shire, Great Lakes and City of Greater Taree LGAs).
RMS engaged Kelleher Nightingale Consulting Pty Ltd (KNC) to prepare an Aboriginal archaeological survey report to
inform the Review of Environmental Factors (REF) for the proposed works.
This assessment was prepared in accordance with the Stage 2 requirements of the RMS Procedure for Aboriginal Cultural
Heritage Consultation and Investigation (PACHCI) (RMS 2011) and the Office of Environment and Heritage (OEH) Code
of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (DECCW 2010).

1.1 Summary of findings
No Aboriginal archaeological objects or potential Aboriginal archaeological deposits were identified within the study
area. No further assessment of Aboriginal heritage is warranted.

1.2 Investigator / contributors
A full list of investigator / contributors to the current study is included in Table 1 below.
Table 1. Investigator / contributor
Investigator / Contributor

Affiliation

Role

Dr Matthew Kelleher

Kelleher Nightingale Consulting

Reporting, Survey, Advisor and Review

Robert Yettica

Forster Local Aboriginal Land Council

Survey

Mark Rawson

Kelleher Nightingale Consulting

Reporting, Survey

Madeline Harding

Kelleher Nightingale Consulting

Reporting

Ben Anderson

Kelleher Nightingale Consulting

GIS Mapping
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Figure 1. Study area location
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Project description

RMS proposes the replacement of the existing Barrington Bridge on Thunderbolts Way, with a new bridge alignment.
The bridge replacement is being undertaken as part of the Timber Truss Bridge Conservation Strategy to improve the
safety and reliability of the bridge across the Barrington River. The Barrington Bridge is an important freight link between
the Mid North Coast and the New England Tablelands serving tourism, livestock and timber industries.
The proposed works involve the following key elements:
(i)
(ii)

Construction of a new low maintenance concrete bridge adjacent to the existing timber structure
Providing a pedestrian footpath on the northern side of the new bridge

The works will also require the installation and use of a site compound and installation of related access tracks.
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Figure 2. Detail of the study area
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Aboriginal stakeholder consultation

RMS has developed the PACHCI to provide a consistent means of effective consultation with Aboriginal communities
regarding activities which may impact on Aboriginal cultural heritage and a consistent assessment process for RMS
activities across NSW. In accordance with the PACHCI, the early stages of RMS projects involve consultation with Local
Aboriginal Land Councils and registered Native Title holders/claimants.
The project has been conducted in consultation with Forster Local Aboriginal Land Council (FLALC). No Native Title
holders/claimants are currently registered for the study area.
FLALC were contacted by Warren Steadman, Senior Aboriginal Engagement Specialist Aboriginal Programs RMS, at the
commencement of the project to discuss the proposed works and invited to participate in the archaeological survey.
The archaeological survey of the study area was arranged with FLALC for Monday 30th January 2017. Robert Yettica from
FLALC participated in the survey. Subsequent to the field survey, Forster Local Aboriginal Land Council provided survey
and cultural assessment reports for the RMS in accordance with the RMS PACHCI (Appendix A).The Aboriginal
stakeholder report concluded that if anything of significance were to be found, FLALC would need to be contacted.
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Review of previous archaeological investigations

4.1 AHIMS web services
The Aboriginal Heritage Information Management System (AHIMS) is a database operated by the (NSW) Office of
Environment and Heritage (OEH) and regulated under section 90(Q) of the (NSW) National Parks and Wildlife Act 1974
(NPW Act). AHIMS contains information and records related to registered Aboriginal archaeological sites (Aboriginal
objects, as defined under the NPW Act) and declared Aboriginal places (as defined under the NPW Act) in NSW.
A search of AHIMS was conducted on 9 February 2017 to identify registered (known) Aboriginal sites or declared
Aboriginal places within or adjacent to the study area (Client service ID 265862). The search results are attached as
Appendix B.
The AHIMS Web Service database search was conducted within the following coordinates (GDA, Zone 56):
Eastings:
Northings:
Buffer:

395220 - 397300
6461030 - 6463070
0 metres (the search coordinates included a buffer around the study area).

The AHIMS search results showed:
0
0

Aboriginal sites are recorded in or near the above location
Aboriginal places have been declared in or near the above location

The AHIMS search results revealed that no registered Aboriginal sites or Aboriginal places have been recorded or
declared in or near the study area.

4.2 Other heritage registers and databases
Other sources of information including heritage registers and lists were also searched for known Aboriginal heritage in
the vicinity of the study area. These included:









Gloucester Local Environment Plan 2010
Roads and Maritime s. 170 Heritage and Conservation Register
Sydney Water Heritage s. 170 Heritage and Conservation Register
State Heritage Register and State Heritage Inventory
Commonwealth Heritage List
National Heritage List
Australian Heritage Places Inventory
Register of the National Estate (non-statutory list).

No Aboriginal heritage items or places were listed on these registers within or in the vicinity of the study area.

4.3 Discussion of AHIMS search results
The AHIMS search results revealed that no registered Aboriginal archaeological sites or Aboriginal places have been
recorded or declared in or near the study area.

4.4 Previous archaeological investigations
No previous archaeological investigations have been undertaken within close proximity to the study area. However,
archaeological field surveys have taken place within the wider Gloucester region for proposed infrastructure and natural
resources projects. A summary of these investigations is presented in this section.
A series of archaeological surveys have been undertaken for the Rocky Hill Coal project, located approximately 10
kilometres south west of the study area (Archaeological Surveys and Reports Pty Ltd 2013). A total of nine archaeological
sites were recorded within the coal project area by these investigations. Sites included artefact scatters, isolated
artefacts and one Potential Archaeological Deposit (PAD). Artefacts included two ground-edge axes, a core and
flakes/flake fragments of mudstone, siltstone and silcrete. Sites were of low density with few modified artefacts/tools
recorded. Impact assessment determined that eight of the nine recorded sites would be impacted by the proposed coal
mining works and recommended that a salvage collection be undertaken for artefactual material. It was also
recommended that an Aboriginal Cultural Heritage Management Plan be prepared for the project.

6

Barrington Bridge Replacement. Aboriginal Archaeological Survey Report - Stage 2 PACHCI

June 2018

Archaeological assessment was undertaken for the Stratford Extension Project at the Stratford Mining Complex
approximately 15 kilometres to the south of the study area (Kayandel 2012). Background research and field survey
identified a total of 15 sites in the mining area including open artefact scatters, isolated artefacts and scarred trees.
Artefact raw materials included volcanics, quartzite, mudstone, FGS, silcrete and chert. Two PADs and a potential
cultural site associated with a waterfall were also recorded. It was recommended that the Extension Project avoid
impacting sites if possible and that if impact could not be avoided, mitigation would be required in the form of artefact
collection and recording. Archaeological sites on the mining land (i.e. excluding PADs and the cultural site were assessed
as displaying low significance (all artefact sites) or moderate significance (all scarred trees).
Archaeological survey closer to the current study area was undertaken between Barrington to Rookhurst along the route
of a proposed fibre optic telecommunications cable (Goorie Aboriginal Heritage Consultancy 1992). The survey
inspected a corridor of approximately 9 metres width between Barrington and Rookhurst running to the east of
Thunderbolts Way. The majority of the route passed through areas cleared for crop cultivation or grazing and intersects
the current study area across the Barrington River. The assessment did not identify any Aboriginal archaeological sites
or areas of Aboriginal archaeological potential along the route but noted that within the Hunter region sites were
common along watercourses. It was therefore recommended that 20 metres either side of the Barrington River and
Nine Mile Creek be monitored for archaeological material during the laying of the optic fibre cable route if the project
went ahead.
Further assessment was undertaken for fibre optic works between Rookhurst and Knorrit Flat to the north,
approximately 10 kilometres north of the current study area (HLA Envirosciences Pty Ltd 2004). Archaeological survey
was primarily undertaken along ridgelines and alluvial flats although other landforms with less probability of Aboriginal
artefacts including slopes, creek beds, pastoral and modified landscapes were also surveyed. A total of 8.25km (21%) of
the route was surveyed. Seven isolated artefact sites were recorded during the archaeological field survey of the route.
Artefact types included cores, flakes, a muller tool and several bevelled-edge axes. A possible scarred tree was also
identified by a representative of the Local Aboriginal Land Council for its use in initiation ceremonies. Six possible stone
arrangements were also recorded along with raw material manuports. Previous survey had identified ridgelines and
alluvial flats bordering the major watercourses as displaying moderate to high archaeological sensitivity and
recommended avoidance of these areas. It was determined that trenching would be required in these areas. A
preliminary research permit design for a test excavation was proposed for five areas of alluvial flats along rivers and
tributaries, although the environmental review noted the potentially destructive influence of flooding in these areas.

4.5 Additional cultural information
An Aboriginal Mission at Barrington was located approximately three kilometres south of the study area, on the banks
of the Barrington River. A Gloucester Advocate newspaper article (29/01/1910) identified the location of the Barrington
Aboriginal Reserve within ‘Portion 20, Parish of Fitzroy, two blocks south of Miss Carson’s ‘Bomerah’ on West Barrington
Road, and southwest and just across the river from McRae’s ‘Raelands’. The Reserve exhibited a significant impact on
the relationship between the local Aboriginal people and European settlers. The boundaries of the Reserve do not
extend into the study area.
A documented Aboriginal ceremonial ground was located along the banks of Mograni Creek, a tributary of Gloucester
River. The ceremonial grounds are located over eight kilometres southwest of the current study area. While specific
places of high cultural value exist within the region, no identified places exist within the specific study area.
A history of the Kabook and Watoo People (Cherry Tree and Opussum Clan) of the Barrington River, Gloucester NSW
was prepared by Robert L Syron, 4th descendent of the Cook Family. According to Syron, the Kabook and Watoo people
of the Gringai Clan of the Worimi Nation (The Cook Family) have lived continually in the Barrington area for over 189
years. The history details clan boundaries of the last true custodians of this area, the Cook Family descendants of the
Kabook and Watoo People. The history by Syron recounts oral histories, family trees, legends and tragedies of the
Barrington area and the surrounding region. The history also provides ethnographic information and historical accounts
of the Indigenous inhabitants of the region which provides insight into Aboriginal life at the time of initial European
exploration and settlement in the nineteenth century. The history of the Kabook and Watoo People identified a range
of cultural places across the region, however no places of specific Aboriginal cultural value were located within the study
area.
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Landscape context

The study area is located within the Manning-Macleay Subregion of the North Coast bioregion of NSW, a complex terrain
where the New England Fold Belt over-thrusts the Sydney Basin (NPWS 2003: 177).
The underlying geology of the study area is comprised of Carboniferous sedimentary rocks and Quaternary Alluvial
deposits (Figure 5). Carboniferous sedimentary rocks range from ages of 300 to 359 million years old and are
characterised by a wide range of sedimentary rocks including feldspar-rich sandstone, siltstone, mudstone and
conglomerate units (Brunker et al. 1970). Bowman Beds and Belbora Beds of the Devonian-Carboniferous sedimentary
rocks dating from 300 to 419 million years old are prevalent within the geology of the region (DCb). These sedimentary
rocks consist of laminated siltstone, sandstone, some limestone, tuff agglomerate, tuffaceous sandstone and laminate
sandstone. They are the oldest deposits in the vicinity of the study area.
Younger Carboniferous rocks are present to the east and west of the river, comprising the Berrico Creek, Carsonville and
Copeland Road Formations and the Wootton Beds (Ceg). These consist of lithic sandstone, polymictic conglomerate,
mudstone, minor limestone and rhyodacitic volcanics. Within the volcanic material rhyolite, dacite, andesite, basalt and
tuff are also present. Further to the east are deposits of the Manning Group (Pem) and Johnsons Creek Conglomerate
(Clk). The majority of the study area is underlain by recent Quaternary Alluvial deposits (Qa) associated with the
Barrington River and its tributaries. The quaternary alluvium comprises sand, silt, mud and gravels that were deposited
through fluvial activity along rivers and estuaries.
Soil landscapes in the area are complex and closely related to the basal geology of the area. Around the study area,
shallow yellow earths are found on hillcrests with yellow and brown texture contrast profiles on the slopes bordering
the alluvial floodplains. Organic loams and sandy loams are found on the alluvial plains of permanent watercourses and
are often deep deposits variably affected by flood erosion and deposition (NPWS 2003: 172).
The study area is situated on the hill slopes and alluvial flats associated with the Barrington River. Copeland Creek is a
north flowing permanent watercourse which meets the Barrington River immediately south of the existing Barrington
Bridge along Thunderbolts Way. The western side of the river displays higher relief with moderate slopes descending
from a series of elevated crests and spurs running east from the Copeland Tops approximately 7 kilometres to the west.
Near the bridge, the slopes display a moderately steep drop to a narrow, slightly elevated terrace above the channel,
broadening to the south. Copeland Creek skirts the base of the slopes and defines the western boundary of the terrace
before joining the river. To the east, a broad, flat floodplain extends towards Barrington township.
Vegetation within the study area is varied. North of Thunderbolts Way more vegetation is present, with scrubby
regrowth and trees west of the river and introduced grass species in cleared areas. South of the road the land has been
cleared and is covered with low pasture grasses and occasional isolated trees. Regrowth trees are also present bordering
the river. East of the river, the alluvial flats have been cultivated and cleared.
Within areas adjacent to the river, the presence of intact subsurface archaeological deposits is unlikely due to the regular
removal and redisposition of sediment caused by flooding events. Raised areas along the river would have been more
attractive for Aboriginal occupation due to proximity to the resources of the river and a lower risk of flooding. Due to
the general stability of the landforms, any archaeological deposit would be better preserved than along the active
floodplain. However, the raised slopes of the study area have been modified and disturbed by activities associated with
the construction of Thunderbolts Way Road and Barrington Bridge, including the gravel pull-in area located on the north
eastern side of the existing bridge. Vegetation clearance has also increased erosion. The land on both sides of the river
has also been disturbed by agricultural and pastoral use and other semi-rural activity.
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Figure 3. Geology of the study area

9

Barrington Bridge Replacement. Aboriginal Archaeological Survey Report - Stage 2 PACHCI

6

June 2018

Regional character and site predictions

Previously identified archaeological sites in the region have been recorded in association with a number of large scale
mining, infrastructure and utilities projects to the northeast and south of the study area. The artefacts identified within
these studies were predominantly located on the lower slope/plains landscapes and on ridgelines. These areas would
have been utilised for a range of purposes as demonstrated by the artefacts identified. Artefacts present at the sites
were predominantly surface scatters of stone tools; however, culturally modified trees and a cultural place have also
been recorded.
The preservation of Aboriginal archaeological material in the region has been variably impacted by natural process and
land-use practices. The alluvial processes associated with the Barrington River and Copeland Creek create a dynamic
landscape in which sediment is removed, mixed and redeposited during flood events. Within low lying high energy flood
pathways, archaeological sites are likely to be heavily disturbed. The construction of roads, utilities and structures in
addition to landscaping, ploughing and tree clearance disturb subsurface deposits and Aboriginal objects are unlikely to
survive in situ within these contexts.
Based on information from previous archaeological investigations, landscape context and regional character, site
predictions for the study area include the following:

7



Open artefact scatters / isolated finds. Surface artefacts are likely to be visible in areas of high surface visibility
and exposure. As with previous studies in the area, surface disturbance may assist the identification of
artefactual material, but makes the presence of intact sub-surface archaeological deposit less likely.



Culturally Modified Trees. Clearance of the majority of original vegetation lessens the likelihood of identifying
culturally modified trees, but old growth trees may be present in the study area and have the potential to
display scars of Aboriginal origin. Vegetated areas adjacent to Barrington River and Copeland Creek would be
the most likely setting where older trees may still be standing.



Intact archaeological sites are more likely to be identified in areas that have been subject to less intensive
disturbance. Within the study area, flooding is likely to have adversely impacted any archaeological deposit
within the alluvial flats and floodplain. The steeper slopes to the west may have been adversely impacted by
erosion.



Artefact raw materials are likely to consist of mudstone, siltstone, silcrete and volcanics. The site types most
likely to be encountered are low density open context artefact sites including scatters and isolated finds.

Sampling strategy and field methods

The aim of the archaeological survey was to conduct a full coverage, pedestrian survey of the study area and to record
any Aboriginal archaeological objects, sites or areas with potential to contain Aboriginal objects.
The study area was divided into two survey units based on landform, following the natural topographic division of the
Barrington River. Survey Unit 1 included the varying gradient slopes descending from the west to two flat areas above
the river channel. The flat north of the road was bordered to the north by a low order drainage channel and adjacent
short slopes. South of the road the land slopes gently down from the west before a short steep descent to a small terrace
flat above the river. Survey Unit 2 comprised the open depression and channel of the river and the adjacent
flats/floodplain to the east. North of the road in Survey Unit 2 the floodplain displays a narrow lower terrace and a
broader and slightly more elevated upper floodplain terrace with a short moderate gradient slope between them. South
of the road the floodplain terrace and flats extend east from the river banks with no variation in elevation.
Based on the archaeological background and landform context of the study area, the survey team closely inspected any
areas of surface exposure for artefacts, evidence of intact soils and any mature trees for evidence of Aboriginal bark
removal. Assessments of soil disturbance were also made during the survey.
The archaeological survey was conducted on 30 January 2017. The survey team comprised Mark Rawson (KNC), Robert
Yettica (FLALC) and Gavin Jenkins (RMS).
The survey team were equipped with high resolution aerial photography and topographic maps showing the study area
boundary. A non-differential GPS receiver was used for spatial recordings. All GPS recordings were made using the
Geocentric Datum of Australia (GDA) coordinate system. Detailed notes on the condition of each survey unit were
compiled by the survey team including an assessment of surface visibility, vegetation coverage, modern disturbance and
current land use.
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Figure 4. Survey units and landform
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Survey results

No Aboriginal archaeological objects, sites or potential archaeological deposits were identified within the study area.
The study area exhibited substantial ground disturbance with low potential for intact archaeological deposit for the
western side of the river due to previous land use and shallow soils to bedrock. Survey of the eastern side of the river
uncovered no potential for intact archaeological deposit due to fluvial activity. Survey coverage is discussed below.

8.1 Survey coverage
Survey commenced on the western side of the river within the proposed bridge and road footprint which transects a hill
immediately west of the river (Survey Unit 1). The western bank was steeper and more elevated than the eastern bank
with outcropping folded sedimentary rocks. A narrow river terrace (level to very gently inclined) is bordered to the west
by a short steep slope with outcropping bedrock before a gentle to moderate slope leading up towards a house and
outbuildings to the south west. This part of the study area is elevated above flood effects.
South of the road, disturbance within Survey Unit 1 included clearing for agricultural use contributing to erosion on the
slopes. Two vehicle tracks are also present (one graded) along with a drainage ditch and the new bridge alignment
generally follows one of these tracks. The proposed footprint would require widening of the present road cutting for a
further 20 metres. Visibility was mostly poor, with low pasture grass cover and few soil exposures. Just above the river
ground surfaces were gently sloping to level. Overall the ground was uneven from previous ground disturbance. Two
mature eucalypts on a crest at the western end of the study area were inspected for scars.

Plate 1. View to east of existing Barrington Bridge.
Proposed new bridge footprint extends from small shed
in foreground to opposite bank.

Plate 2. View to east towards Barrington River.
Widening of the existing road cutting for c.20 metres
inside fence.

Plate 3. View to west from active floodplain. Steep
banks with outcropping folded sedimentary rocks.
Bridge to right of photo.

Plate 4. View to west looking up hill slope along
proposed footprint. Faint drainage ditch and mound left
to right in the foreground.

The site compound is to be located within Survey Unit 1 on the north western side of the river, in an existing roadworks
stockpile area. During the survey ground surfaces were found to be sheet eroded, or covered with imported road base
and local shale aggregate. A potential access track for cranes is intended to run from the compound down the river bank
to the bridge work area. The route of the potential access track is through a scree slope of local shale aggregate. There
was little or no potential for intact archaeological deposit along the route. FLALC commented on the potential for fresh
water shell middens along the river; however no shell middens were identified within the study area.
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Plate 5. View to west of proposed site compound on
existing disturbed stockpile area.

Plate 6. View to south east. Route of potential crane
access. Embankment is steep with rocky scree from
stockpile area.

Plate 7. View to east. Proposed bridge footprint
includes vehicle track, current bridge abutments and
small pumping shed. Barrington township in far
distance on elevated ground above floodplain.

Plate 8. View to east. Narrow strip (c.10 metres) of land
here along fence would be impacted. Northern side of
Thunderbolts Way. All cultivated floodplain.

Survey Unit 2 comprised the open depression of the river and the floodplain extending to the east. The eastern side of
the river comprises low gradient banks up to a level terraced floodplain at least 650 metres wide. Previous disturbance
within the study area on the eastern bank is associated with the existing bridge abutment, vehicle track, fences, pumping
station, and power poles. North of the road the main floodplain has been cultivated.
Visibility in Survey Unit 2 was generally low, limited to exposures along a vehicle track and small areas of sheet erosion.
Soils appeared to derive from gravelly alluvium and cobbles and pebbles were noted on a foot track down to the river.
Previous archaeological assessments within the region have often identified the alluvial flats/floodplain bordering major
watercourses as displaying archaeological sensitivity. While there is some potential for sites to exist in this landscape
context where disturbance levels are low, landuse within the proposed new bridge footprint and previous flood events
makes this unlikely within the study area. There is no potential for intact archaeological deposit on the active floodplain
below the bridge on the eastern bank of the river.
In summary, the active floodplain below the bridge is considered to have zero potential for intact archaeological deposit
due to fluvial activity. While the western river bank had potential for Aboriginal campsite locations, being elevated above
a permanent watercourse, the potential for intact archaeological deposit within the study area footprint was considered
low due to previous land use activities and shallow soils to bedrock. While campsites may have been present on the
eastern side of the river, these are more likely to have been impacted by former flood events. The proposed site
compound on the western side of the river is currently a disturbed stockpile area and displays no archaeological
potential.
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8.2 Survey coverage analysis
Overall surface exposure across the survey area was low. Visibility within surface exposures ranged from low to high.
Surface exposure varied between survey units, with Survey Unit 1 generally offering more frequent exposures due to
the nature of land use in this unit. Areas along the existing road corridor and within the previous stockpile area and
vehicle pull-in/parking area north of the road offered good exposure but visibility was generally low due to introduced
blue metal and other gravels. South of the road, the former vehicle track and small exposures along the fenceline were
present, along with the eroded areas surrounding the outcropping bedrock on the slope above the narrow terrace flat.
Exposures in Survey Unit 2 were confined to a vehicle track and small areas of sheet erosion on the river banks and
adjacent floodplain. Visibility on these exposures was generally moderate to high. North of the roadway exposure was
generally low to nil with the adjacent fields having been cultivated and covered with dense grasses and lucerne.
Despite the lack of surface visibility, it was still possible to assess the area based on landform and disturbance levels.
Causes of surface disturbance across the study area were numerous and included vegetation clearance, road
construction, grazing and agriculture, construction of the existing bridge and natural processes such as flooding and
erosion. Disturbance was significantly higher within the existing road corridor and across the active floodplain.
In summary, the study area exhibited: no archaeology, low archaeological potential and high levels of ground
disturbance. Details of survey and landform coverage are outlined in Tables 3 and 4 below.
Table 2. Survey coverage
Survey Unit

Landform

Area (m2)

Exposure (%)

Visibility (%)

Effective
Coverage (m2)

Effective
Coverage (%)

1

Slope

10,950

10

40

438

4

1

Flat

7,950

15

50

596

7.5

2

Open Depression

4,470

5

30

67

1.5

2

Flat

23,370

15

60

2103

9

Table 3. Landform coverage
Area (m2)

Area Effectively
Surveyed (m2)

% of Landform
Effectively Surveyed

# of
Sites

# of Artefacts or
Features

Slope

10,950

438

4

0

0

Flat

31,320

2699

8.5

0

0

Open Depression

4,470

67

1.5

0

0

Landform
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Summary of results

Background research, AHIMS records and previous archaeological investigations have not identified any Aboriginal
archaeological sites or areas of Aboriginal archaeological potential within or in the vicinity of the Barrington Bridge
upgrade study area. Furthermore, archaeological field survey carried out for the current investigation did not identify
any Aboriginal objects or locations of Aboriginal archaeological potential within the study area.
The majority of the study area was found to be disturbed. West of the existing bridge, vegetation clearance, cultivation,
vehicle tracks, stockpiling and erosion has disturbed the soils of the slopes and flats above the floodplain. East of the
bridge the main floodplain and its low terraces have been affected by fluvial activity and additional disturbance from
land clearance and cultivation.
The study area for the bridge realignment is a highly disturbed and modified environment exhibiting little potential for
the survivability of archaeological deposit.

9.1 Impact assessment
No Aboriginal archaeological objects or potential archaeological deposits were identified within the study area. This
assessment concludes that the proposed bridge replacement works will not impact on Aboriginal archaeological objects,
sites or potential archaeological deposits.

10 Significance assessment
No Aboriginal archaeological objects or potential Aboriginal archaeological deposits were identified by the field survey
within the study area.
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11 Legislative considerations
The National Parks and Wildlife Act 1974 (NPW Act) is the primary statutory control dealing with Aboriginal heritage in
New South Wales. Items of Aboriginal heritage (Aboriginal objects) or Aboriginal places (declared under section 84) are
protected and regulated under the Act.
Under the Act, an “Aboriginal object” is defined as “any deposit, object or material evidence (not being a handicraft
made for sale) relating to the Aboriginal habitation of the area that comprises New South Wales, being habitation before
or concurrent with (or both) the occupation of that area by persons of non-Aboriginal extraction, and includes Aboriginal
remains”. As such, Aboriginal objects are confined to physical evidence and are commonly referred to as Aboriginal sites.
Aboriginal objects are protected under section 86 of the Act. It is an offence to harm or desecrate an Aboriginal object,
either knowingly [section 86 (1)] or unknowingly [section 86 (2)].
There are offences and penalties relating to harm to, or desecration of, an Aboriginal object or declared Aboriginal place.
Harm includes to destroy, deface, damage or move. Penalties are tiered according to offences, which include:

a person must not harm or desecrate an Aboriginal object that the person knows is an Aboriginal object;

a person must not harm or desecrate an Aboriginal object (strict liability offence);

a person must not harm or desecrate an Aboriginal place (strict liability offence);

failure to notify Office of Environment and Heritage of the location of an Aboriginal object (existing offence
and penalty); and

contravention of any condition of an Aboriginal Heritage Impact Permit.
Under section 87 (1) it is a defence if “(a) the harm or desecration concerned was authorised by an Aboriginal heritage
impact permit, and (b) the conditions to which that Aboriginal heritage impact permit was subject were not
contravened”.
Section 87 (2) of the Act provides a defence against prosecution under section 86 (2) if “the defendant exercised due
diligence to determine whether the act or omission constituting the alleged offence would harm an Aboriginal object
and reasonably determined that no Aboriginal object would be harmed”.
Under section 90 (1) of the Act “the Director-General may issue an Aboriginal heritage impact permit”. The regulation
of Aboriginal heritage impact permits is provided in Part 6 Division 2 of the Act, including regulations relating to
consultation (section 90N).
An Aboriginal Heritage Impact Permit (AHIP) is required for an activity which will harm an Aboriginal object.
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12 Management and recommendations
No Aboriginal archaeological objects or potential Aboriginal archaeological deposits were identified by the field survey
within the study area.
No further assessment of Aboriginal archaeological heritage is warranted for the proposed Barrington Bridge
replacement works.
Roads and Maritime Unexpected Archaeological Finds Procedure will be used in the event of uncovering an unexpected
archaeological find during Roads and Maritime activities.
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Introduction

1.1

Proposal background

Roads and Maritime Services (Roads and Maritime) propose to construct a new bridge over
the Barrington River on Thunderbolts Way (the proposal). The proposal site is located about
500 m west of Barrington in the Hunter Region of New South Wales (NSW).
This Bat Management Plan has been prepared to identify management measures to minimise
impacts on the microbats during construction of the new bridge. Removal of the existing bridge
will be assessed under a separate REF. As such, this Bat Management Plan does not cover
removal of the existing bridge.

1.2

The proposal

The proposal would involve the following:
 Construction of a new concrete super-T girder bridge over the Barrington River, about 108
m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However, it is
noted away from the bridge there is no formal provision for cyclists
 Property acquisition:
o Total acquisition of Lot 1 of DP 543699 and removal of existing building
o Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP
1060829
 Alterations to the alignment of the road approaches of Thunderbolts Way to the east and
west to link with the new bridge
 Provision of temporary road widening to suit staging arrangements at the interface with the
existing Thunderbolts Way
 Construction of a temporary in-stream rock platform in the Barrington River for bridge
construction
 Works undertaken in accordance with the Bat Management Plan
 Utility adjustments, including powerlines and provision of temporary water supply to
Barrington Reserve
 Clearing of vegetation
 Earthworks
 Landscaping
 Decommissioning and rehabilitation of disturbed areas.
A breakdown of the high risk construction activities is provided in Table 1-1.
Table 1-1 High Risk Construction Activities
Construction Activity

Duration (including
approximate hours
per day)

Timing (during the year to
avoid Southern Myotis
breeding)

Construction of
instream platform

2 weeks
(approximately 10
hours per day, respite
during meal breaks)

Can only be undertaken
between mid-April and end
of September

Western abutment

4 weeks
(approximately 10
hours per day, respite
during meal breaks)

Can only be undertaken
between mid-April and end
of September
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Construction Activity

Duration (including
approximate hours
per day)

Timing (during the year to
avoid Southern Myotis
breeding)

Pier 1 (8 m)

Piling sequence to
commence at Pier 3 3
days (8 hours piling
activity over 3 days )

Can only be undertaken
between mid-April and end
of September

Pier 2 (16 m)

Pier to 2 to
commence after Pier
3 is completed.
3 days (8 hours piling
activity over 3 days)

Can only be undertaken
between mid-April and end
of September

Pier 3 (24 m)

Pier 1 to commence
after Pier 2
completed.
3 days (8 hours piling
activity over 3 days)

Can only be undertaken
between mid-April and end
of September

Removal of instream
platform

1 week
(approximately 10
hours per day, respite
during meal breaks)

Can only be undertaken
between mid-April and end
of September

1.3

Purpose of this report

This Bat Management Plan has been prepared to minimise the potential for adverse impacts
on the population of Southern Myotis breeding and roosting within the existing Barrington
Bridge, listed under the NSW Threatened Species Conservation Act 1995 (TSC Act) during
construction of the new bridge. This Bat Management Plan comprises a sub-plan to the
Construction Environmental Management Plan (CEMP) for the project and will guide
construction of the new bridge to ensure the Southern Myotis population continue to roost and
breed in this habitat.
The objectives of the Bat Management Plan are to:
 Describe microbats, including threatened species listed under the TSC Act, known or likely
to occur on site that may be potentially impacted by the proposed works.
 Propose management actions, including safeguards and procedures, to minimise impacts
on microbats during bridge construction activities as far as possible.
 Propose monitoring and reporting requirements and responsibilities with respect to the
actions outlined in the Bat Management Plan.
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Bat survey

2.1

Methods

2.1.1 Desktop assessment
The NSW wildlife atlas (OEH 2017) and previous microbat surveys (Advitech Environmental,
2016) were reviewed to identify microbat species known to occur in the study area and within
a 10 km radius of the proposal site.

2.1.2 Field surveys
Field surveys were undertaken by Advitech Environmental on 2 February 2016, and by two
GHD ecologists on 21-23 September 2016. The Advitech Environmental survey involved
diurnal habitat searches, dusk roost watching, spotlighting, Anabat detection, and opportunistic
sightings (Advitech 2016). An Anabat Express detector (Titley Scientific) was deployed by
GHD for the two nights in September on the eastern side of Barrington Bridge, accompanied
by a diurnal habitat searches, dusk roost watching and spotlighting.
Additional detailed surveys were conducted from 9-13 October 2017 by GHD to identify
whether microbats were breeding in the existing bridge and whether additional roost sites were
present in the locality. Surveys included nocturnal surveys (use of anabat and thermal camera,
as well as emergence observations at dusk) at Barrington Bridge and diurnal and nocturnal
surveys of other potential roost sites in the locality (10 km radius).
Further surveys were conducted by Geolink on 8 and 9 November 2017 to assess whether
bats were breeding at Barrington Bridge or other structures in the locality, and to estimate
population numbers. Surveys comprised direct inspection of cavities within Barrington Bridge
via a suspended scaffold using a torch and inspection camera, dusk and dawn surveys using
spotlights and anabats, and diurnal inspections below the bridge decking and also of other
roost locations identified by GHD in the locality.
Further details on field methods and results are provided in the Biodiversity Assessment
Report (GHD 2017).

2.1.3 Anabat analysis
Analysis of all bat calls collected by GHD was undertaken. Calls were identified using zerocrossing analysis and AnalookW software by visually comparing the time-frequency graph and
call characteristics (e.g. characteristic frequency and call shape) with reference calls and/or
species call descriptions from published guidelines. Due to the absence of reference calls from
the study area, high level of variability within a bat call and overlap in call characteristics
between some species, a conservative approach was taken when analysing calls. Further
details on anabat analysis methods are provided in the Biodiversity Assessment Report (GHD
2017).
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3

Risk Assessment

Construction of the new bridge is likely to impact the bat colonies roosting under the existing
bridge. Potential impacts are likely to vary in magnitude depending on the species and their
dependence on the habitat provided by the bridge.
A risk assessment of the construction activities identified the high risk activities shown in
Table 3-1.
Table 3-1 Construction Activity Risk
Construction
Activity

Activity description
(including distance
from existing bridge)

Duration
(including
approximate
hours per day)

Risk
(based
on noise
output)

Timing (during
the year to avoid
Southern Myotis
breeding)

Utility relocation

 Overhead
electrical –
remove and
install (outside
30m)

1 week
(approximate 10
hours per day,
respite during
meal breaks)

Low

Can be
undertaken
January December

 Other utilities –
Underbore,
trenching, install
(within 30m)

5 weeks
(approximately 10
hours per day,
respite during
meal breaks)

Site
establishment

Western compound
(outside 30m)
Eastern compound
(within 30m)

1 week
(approximately 10
hours per day,
respite during
meal breaks)

Low

Can be
undertaken
January December

Construction of
instream
platform

Placement of rock
(within 30m)

2 weeks
(approximately 10
hours per day,
respite during
meal breaks)

High

Can only be
undertaken
between midApril and end of
September

Eastern
approach and
abutment works

outside 30m
 Earthworks
 Road
construction
 4 piles (Pier
numbers, 29 m
away)
 Concrete
headstocks

21 weeks
(approximately 10
hours per day,
respite during
meal breaks)

Low

Can be
undertaken
January December
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Construction
Activity

Activity description
(including distance
from existing bridge)

Duration
(including
approximate
hours per day)

Risk
(based
on noise
output)

Timing (during
the year to avoid
Southern Myotis
breeding)

Western
approach works

outside 30m
 Earthworks
 Road
construction

12 weeks
(approximately 10
hours per day,
respite during
meal breaks)

Low

Can be
undertaken
January December

Western
abutment

within 30m
 4 piles (Pier
numbers, 5 m
away)
 concrete
headstocks
 Backfill
 rock scour
protection

4 weeks
(approximately 10
hours per day,
respite during
meal breaks)

High

Can only be
undertaken
between midApril and end of
September

Pier 1 (8 m)

within 30 m
 2 piles
 concrete
headstocks

Piling sequence to
commence at Pier
3 3 days (8 hours
piling activity over
3 days )

High

Can only be
undertaken
between midApril and end of
September

Pier 2 (16 m)

within 30 m
 2 piles
 concrete
headstocks

Pier to 2 to
commence after
Pier 3 is
completed.
3 days (8 hours
piling activity over
3 days)

High

Can only be
undertaken
between midApril and end of
September

Pier 3 (24 m)

within 30 m
 2 piles
 concrete
headstocks

Pier 1 to
commence after
Pier 2 completed.
3 days (8 hours
piling activity over
3 days)

High

Can only be
undertaken
between midApril and end of
September

Girder
placement and
Deck Slab

within 30 m
 Place girders
using crane
 Using concrete
pump

10 weeks
Expected to
include some
OOH work

Low

Can be
undertaken
January December

Removal of
instream
platform

within 30 m
 Remove rock
and load onto
trucks

1 week
(approximately 10
hours per day,
respite during
meal breaks)

High

Can only be
undertaken
between midApril and end of
September
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Construction
Activity

Activity description
(including distance
from existing bridge)

Duration
(including
approximate
hours per day)

Risk
(based
on noise
output)

Timing (during
the year to avoid
Southern Myotis
breeding)

Demobilisation

 Compound and
laydown areas

2 weeks
(approximately 10
hours per day,
respite during
meal breaks)

Low

Can be
undertaken
January December

Potential impacts of the proposal on the Southern Myotis population currently roosting and
breeding in the existing bridge include:
 Abandonment of an important breeding site
 Threat of mortality or injury during construction.
 Temporary disruption to lifecycle stages.
Potential indirect impacts of the proposal on the Southern Myotis population currently roosting
and breeding in the existing bridge include:
 Artificial lighting impacts on bats (e.g. if required during winter work hours), as they are a
nocturnal species.
 Noise impacts including:
- Sudden loud noise and vibration that the bats are not habituated to, particularly if this
occurs during the breeding season or when bats are in torpor.
- Disruption of foraging activity if loud noises increase near the bridge during foraging
periods in winter.
- Cumulative impacts of existing traffic noise and construction noise.
Mitigation of impacts can occur in a variety of ways. These can include:
 Installing noise mitigation (eg placement of screens on the southern side of the existing
bridge).
 Timing restrictions on noisy construction activities undertaken during breeding season.
 Monitoring of bat roosts during construction activities that cause sudden loud noise.
These are discussed further in Section 4.

4

Mitigation and management measures

4.1

Background

Mitigation of impacts is best addressed according to the hierarchy of avoid, minimise and
offset. Caltrans (2016) recommended a range of measures relevant to bats to meet this
hierarchy. Avoidance of noise effects from construction can be completely or partially achieved
through either scheduling project activities so that they do not impact active roosts or
implementing humane exclusion measures to keep bats away from noisy sites. These may
include physical exclusion or use of acoustic deterrents. Noise minimisation at project sites
could include installation of some type of sound shielding in the vicinity of the bat roosts.
Recommended mitigation measures include providing replacement habitat (e.g. artificial
roosts) and including measures during construction to minimise noise near bats (Caltrans
2016). Where possible, these recommendations have been included in the mitigation
measures for the construction of Barrington Bridge (see below).
New Barrington Bridge
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Mitigation and management measures are discussed in the sections below. A summary of
management measures is provided in Section 4.8.

4.2

Pre-construction activities

4.2.1 Appointment of the project ecologist
 The project ecologist or bat specialist should be appointed prior to commencement of
construction. The project ecologist must have:
 Minimum three years’ experience working as an ecologist with extensive microbat
experience.
 An OEH NPWS scientific licence and Animal Care and Ethics Committee approval.
 Current Lyssavirus vaccinations.
The project ecologist will undertake the necessary monitoring of the bat colony and provide
advice to the construction manager and other contractors.

4.2.2 Installation of wooden bat boxes
At least 10 four-chamber timber boxes are to be installed prior to construction commencing,
under the guidance of the project ecologist. Boxes will be strategically located away from high
construction noise, and may be moved as work progresses.
The uptake of these are to be monitored on a monthly basis prior to construction by the Project
Ecologist.

4.2.3 Staff induction
The project ecologist will prepare a package to be included in the induction for all construction
staff to advise on biodiversity values on the site and the safeguards and management
procedures. In particular, the project ecologist will include information on ABLV and
procedures for the management and handling of bats. It is the responsibility of any worker that
identifies a dead or injured microbat during the work, to notify the work supervisor, project
manager and Roads and Maritime Environmental Site Representative immediately. Work
within the area of the find would stop until the microbat is collected. Similarly, it is the
responsibility of every worker to notify the work supervisor, Project Ecologist and /or Roads
and Maritime Environmental Site Representative should they see any microbats flying out from
the existing Barrington Bridge.

4.3

Timing of construction activities

The timing of construction is proposed as mitigation measure to limit impacts on breeding
individuals, individuals in torpor and any individuals in the active roost. The loudest
construction activities near the bridge would not be undertaken during the breeding season
(October- mid April inclusive) and the coldest periods of winter (max temp 12°C). As such,
impacts of noise and vibration are likely to be much less as the construction would not impact
breeding females, young, or individuals in torpor. In addition, adherence to standard daytime
work hours throughout much of the construction period would also limit impacts on foraging
bats.
The following is proposed to minimise impacts during the breeding season and during winter
when animals may be in torpor.
1. No construction activities that cause sudden loud noise (see below) to occur between
October and mid-April (inclusive) (the period when bats are breeding and young are
present) in the immediate vicinity (30 m) of the roost (e.g. construction activities could
occur in other areas (e.g. the approaches). Note that if there is no second breeding
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period (as confirmed by inspection by an experienced ecologist), this timeframe may
be able to be reduced to October to February (inclusive). Monitoring of the active bat
roost detailed in Section 4.6 and Table 4-1 would be undertaken to confirm 30 m is an
appropriate threshold, starting at a greater distance of 100 m. Activities that will cause
sudden loud noise include but may not be limited to:

Construction and removal of the temporary in-stream rock platform.

Boring of piles.
2. No construction activities that cause sudden loud noise in particularly cold or wet
weather in winter ( refer to Section 4.6) in the immediate vicinity (30 m) of the existing
bridge to prevent disturbance of bats that may be in torpor (without approval by the
Project Ecologist or Roads and Maritime Environmental Site Representative)
3. No work within 30 m of the existing bridge before dawn or after dusk in the breeding
season (without approval by the Project Ecologist or Roads and Maritime
Environmental Site Representative). The buffer distance may change as a result of
either construction impacting the bats or having no impact on the bats (i.e. whether or
not the bats are observed to be disturbed during activities). Any changes to the buffer
distance will be at the discretion of the Project Ecologist (based on results of
monitoring) and communicated to Roads and Maritime Environmental Site
Representative.
The procedures of this plan may be adapted in response to factors such as pace of the work,
or results of inspections and monitoring.
The aim is to facilitate the identification of the best course of action for the particular situation,
including time and logistical constraints, as well as the biological constraints posed by the
bats. This will require open communication between the work supervisor, project manager,
Roads and Maritime Environmental Site Representative and the Project Ecologist.
Ongoing monitoring of the colony will occur during construction to assess the response of the
bats to disturbance and provide adaptive management solutions (see Section 4.6).

4.4

Mitigation of construction impacts

4.4.1 Mitigation measures specific to roosting bats
The following mitigation measures are proposed to minimise impacts on the Southern Myotis
during construction:
 Monitoring of the roost colony within Barrington Bridge(particularly during the breeding
season and winter) to assess the response of the bats to disturbance and provide
adaptive management solutions (see protocol in Section 4.6).
 Scaffolding of the existing bridge is recommended near the bat roosts to allow monitoring
of the roost during construction. Scaffolding would be constructed such that is does not
impact access of the bats to the roost site.
 Noise loggers would be installed under the bridge to provide data on background noise
levels and what noise levels are disturbing bats (if this occurs). This may assist with
adaptive management of buffer distances.
 Placement of screens on the southern side of the existing bridge should be considered to
reduce noise levels during construction. Screens are to be removed/rolled up at the end of
each day to allow bats maximum foraging capacity.
 Progressive introduction of high noise activities, for example, piling should commence at
the eastern end.
 If bats are observed leaving the roost during the day, work is to stop and the project
ecologist to monitor the situation. No work is to occur until the project ecologist approves
activities restarting (see protocol in Section 4.6).
 Any work within 30 m of the existing bridge before dawn or after dusk in the breeding
season must be discussed with the Project Ecologist and only undertaken if approved.
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Access by construction staff to the scaffolding under the existing bridge during the evening
or at night is to be restricted.
Use of generators, pumps etc. under the existing bridge should be discussed with the
Project Ecologist. Specific positioning and/or use of noise barriers (e.g. ply barriers) may
be considered.
Lighting is to be installed and designed to avoid light spill onto roost entry/exits and
general vicinity of bridge. The use of LED is preferred over mercury vapour or similar
lights.
Works would be programmed to allow the bats to habituate to the works such a
progressive introduction of works (e.g. from far away to close).
Daily pre-works inspections of the work area and surrounding 10 m on the new bridge by
work crew should be undertaken during below deck works once the new bridge is at a
stage where potential roosting habitat is present (e.g. once the insitu concrete decking is
poured) (refer to Appendix B for pre-work checklist).
Controls would be undertaken to block potential roosting habitat during construction on the
new bridge to prevent conflicts with construction activities. This is particularly important
during the breeding season or potential prolonged periods when the work is stopped.
Where possible, exclusion of localised areas of the existing bridge would be undertaken to
move bats away from high noise construction areas in consultation with project ecologist.
Construction materials are to be stored in such a way that roosting in gaps between
materials does not occur.

4.4.2 Bat-friendly design features
The new bridge will incorporate purpose-built breeding and roosting habitat to provide longterm habitat for the threatened Southern Myotis (Myotis macropus). These comprise:
 The ability to bolt bat boxes onto the cross-girders.
 Dedicated recesses under the footway, with a hole through the flange of the footway girder
and a slightly larger hessian-lined recess within the deck slab.
 Roughening of the concrete at girder interfaces and inside the parapet overhang.

4.5

Handling of bats

4.5.1 Health and safety
Only the project ecologist or other people vaccinated against ABLV (e.g. WIRES staff) are to
handle bats (if required during construction).
Construction personnel are prohibited from handling bats unless bats are injured or killed
during work and advice has been sought from Roads and Maritime environmental officer about
the collection of the injured/ dead microbat. In the case of above, the construction worker
would wear gloves and carefully remove the injured/dead bat with a cloth (eg cloth bag), by
gently encasing the animal and turning the cloth over or inside-out over the bat to encase it.
The microbats would be placed in a cloth bag that is carefully tied off so that parts of the
microbats are not crushed and stored in a cool (not cold), quiet and dark location for collection
by the local care group ie WIRES, ecologist or Roads and Maritime environmental officer.
Large bats (75-95 millimetres head and body length) would not be placed with small bats
(<75 millimetres) to avoid predation.
Arrangements for the care and welfare of captured bats must be made immediately upon
discovery/capture of injured bat.
Bat rescue equipment and personal protective equipment for workers must be available on
site. Equipment includes pillowcases, small cloth bags (eg soil sample bags), string to tie off
pillowcase, thick rubber gloves or Nitrile Grip rubber gloves, soap and water to wash hands
and laminated information sheet on Lyssavirus.
New Barrington Bridge
Bat Management Plan
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Some of the procedures detailed within this plan pose various risks to human safety. Microbats
can carry diseases, particularly Lyssavirus which can be passed onto humans if bitten. It is
therefore recommended that any persons handling microbats have the relevant vaccinations
and annual boosters as required.
A recent titre level test result should be submitted by the ecologist before work starts.
It is recommended that appropriate bat rescue equipment/personal protective equipment is
available on site before work starts (cotton bags, gloves, antiseptic soap and water to wash
hands).

4.5.2 Handling and management of animals
All animals encountered will be treated humanely, ethically, and in accordance with relevant
codes under the NSW Prevention of Cruelty to Animals Act 1979, including:
 Australian code of practice for the care of animals for scientific purposes (NHMRC 2004).
 Code of practice for the welfare of wildlife during rehabilitation (DPI 2001).
 Animal ethics considerations and protocols outlined in this document.
Animals will be captured (if required) by the project ecologist using a safe and ethical
technique, as is appropriate for the particular species. For example, bats would be kept in
calico bags until they can be transferred to bat boxes under the adjacent bridge. Large bats
(75-95 millimetres head and body length) would not be placed with small bats
(<75 millimetres) to avoid predation.
The construction contractor is to contact the project ecologist for advice if any unexpected
fauna are found during the construction period.
The following methods are appropriate for the management of injured native fauna:
 If an injured animal is found within the construction area, it should be placed into the care
of a local and 'accredited party' if they are experienced in the care of that particular animal
species, such as WIRES (Ph. 13 000 WIRES - 1300 094 737).
 When injured animals have recovered sufficiently, they will be released safely by the
accredited party back at Barrington Bridge.
Animals that have a poor chance of recovery or for which a successful return to the wild is
considered unlikely (as determined by the accredited party) will be euthanised humanely
by a veterinarian.
Where possible, any dead microbats would be collected by the Project Ecologist and if the
ecologist is not available, by a vaccinated local wildlife carer group and retained for the Project
Ecologist. The Project Ecologist would be responsible for storage and lodgement of the
specimen. The Australian Museum Mammal Section (pers. comm Anja Divljan) recommends
freezing the specimen if a fresh specimen cannot be lodged. Avoid thawing and re-freezing the
microbat if possible. The Project Ecologist would lodge bodies with the Australian Museum
Mammal Section (contact Dr Sandy Ingleby) as specimens for future research and study.

4.6

Monitoring

Monitoring of the bat colony by the Project Ecologist would occur as per Table 4-1. Monitoring
protocols, triggers for stop work or response actions are detailed in Table 4-1.
Monitoring intensity and triggers would vary depending on the season. Monitoring during
construction would be more intense in the breeding season (October to mid-April) or on cold or
wet winter days. In Barrington, the average maximum temperature in July is 18.5 °C and the
average minimum is 6.8 °C. For this project, a cold day is taken to be one where the maximum
is predicted to be less than 12 °C. Wet days are taken to be three or more consecutive days of
rain in June-August. This will need to be confirmed by the project ecologist and may vary
depending on the results of ongoing monitoring by the Project Ecologist.
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Exit counts should be undertaken over two nights prior to construction commencing to get
baseline data on how many bats are present. If initial exit counts identify where the roosts are
and the scaffolding is in place to monitor the bats, the initial exit counts may determine that the
scaffolding is sufficient for monitoring the bat numbers. If the bats are not found at the
scaffolding roost or numbers are reduced, then implement exit counts/surveys to find if the
bats are roosting elsewhere in the bridge or at the control site.
Exit counts should then be conducted weekly at dusk during the construction period to
estimate the number of bats present. Trigger numbers may alter depending on the total
population present and changes in population numbers over the construction period, and the
level of monitoring may also be varied in response to changes in numbers present and
regularity of impacts being observed. If numbers remain stable, the Project Ecologist may
reduce the frequency of monitoring. If there is a reduction in bats recorded exiting at dusk
during weekly surveys, investigations would be undertaken and mitigation measures from that
investigation would be implemented.
It should be noted that the small baseline data set and lack of control sites with similar
population numbers will make population data trends difficult to interpret. At a minimum, the
Bowman Farm Road 2 Bridge should be monitored as a control site.
Roosts are to be continually monitored when activities are occurring within 30 m** of the roost.

4.7

Reporting

Records of all animals that are observed exiting the roost site during the day will be
maintained. Data to be recorded includes:
 Date and time of the sighting and details of the observer
 Species name
 Number of individuals recorded
 Location of roost site exited from
 Condition of the animal (living/dead/injured/sick)
 Construction activity being undertaken and distance from the roost site
 Management action undertaken (e.g. stop work protocol)
 Results of any management actions (e.g. changes to construction protocols).
Roads and Maritime is to be advised of any issues, particularly during the breeding season
and in winter. The Roads and Maritime Environmental Officer will be notified immediately if
bats are observed leaving the roost and stop works are implemented. Monitoring and daily
pre-works inspection checklists should be provided to Roads and Maritime monthly. Registers
will be provided to Roads and Maritime and the construction contractor at the completion of
works.

4.8

Summary of management measures

A summary of management measures, performance indicators and corrective actions is
provided in Table 4-2 and Appendix C.
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Table 4-1

Summary of management measures

Timing
Breeding season/
cold winter days
(October-mid
April inclusive)
(max temp 12°C)

Non breeding
season

New Barrington Bridge
Bat Management Plan

Activity
 Utility relocation
 Site establishment
 Eastern abutment
 Girder placement
 Deck slab
 Demobilisation








Utility relocation
Site establishment
Eastern abutment
Girder placement
Deck slab
Demobilisation

Monitoring
Dedicated spotter to
monitor the roosts
continually1 when
activities are
occurring within 30
m** of the roost and
piling works on the
eastern abutment

Ecologist site
representative to
monitor the roosts
continually when
activities are
occurring within 30
m** of the roost

Trigger*
Up to two bats are
observed exiting the
bridge during daylight
hours

Action*
Stop work for 2 hours

Response*
If bats are seen to
return, or no additional
bats exit the roost, work
is to resume after 2
hours following
confirmation from
ecologist

Up to two bats are
observed to exit the
roost during daylight
hours, and if bats
leave
a second time on one
day
If bats are observed
to exit the roost
during daylight hours
on two consecutive
days, or more than
two times during one
day

Stop work for the
remainder of the day

Work to resume the
following day following
confirmation from
ecologist

Work to cease in the
vicinity of the bridge
until the end of the
breeding season
(October-mid April
inclusive)

Up to two bats are
observed exiting the
bridge during daylight
hours

Stop work for 2
hours.

Work to commence in
the vicinity of the bridge
once breeding has
finished (young are
independent). This must
be confirmed by
targeted surveys by the
project ecologist. RMS
to liaise with OEH on
further mitigation prior to
work resuming.
If bats are seen to
return, or no additional
bats exit the roost, work
is to resume following
confirmation/advice from
ecologist
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Timing

Activity

Monitoring

Trigger*
Up to two bats are
observed to exit the
roost during daylight
hours, or and if bats
leave a second time
on one day

Action*
Stop work for the
remainder of the day.

Up to two bats are
observed to exit the
roost during daylight
hours on three
consecutive days

Work to cease in the
vicinity of the bridge
until allowed by the
project ecologist

Response*
Work to resume the
following day following
confirmation/advice from
ecologist. Consideration
to be given to moving
bat boxes away from
noisy activities.
RMS to liaise with OEH
on further mitigation
prior to work resuming.

* Triggers, actions and responses are a baseline recommendation. These may be altered by the Project Ecologist in discussion with the Construction Manager and Roads and
Maritime as more information on the bat colony, population numbers and responses is collected during ongoing monitoring during construction.
** The Project Ecologist may change the buffer distance as a result of monitoring of impacts on bats and depending on the activities being performed.
1Continuous monitoring would involve the following:

Visual monitoring of the bridge would be undertaken continuously by the dedicated spotter for activities that are at or within 30 metres of the existing bridge

Visual monitoring would focus on inspecting the whole bridge with regular monitoring observations of known roost location within the bridge

Visual monitoring would be aided by the use of binoculars and a field template sheet consisting of a diagram of the side view of the bridge marked with the known roost
locations. Each observation of a flying bat would be marked on the sheet (e.g. location) along with a log of the date, time, activity of bat (e.g. flew away from bridge,
approximate flight path)

Visual monitoring should be carried out in appropriate locations to increase the chances of bats being observed.
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Table 4-2

Monitoring, triggers and actions during construction

Task
Appointment of Project
Ecologist

Timing
Prior to commencement
of construction

Responsibility
Construction Contractor
and
Roads and Maritime

Performance indicators
No Project Ecologist
appointed

Corrective actions
Roads and Maritime to
appoint Project Ecologist

Baseline exit counts,
including control sites
(Bowman Farm Road 2
bridge and Barrington West
Road 1)

Over two nights prior to
construction commencing
to get baseline data on
how many bats are
present. If the bats are
not found at the
scaffolding roost or
numbers are reduced,
then implement exit
counts/surveys to find if
the bats are roosting
elsewhere in the bridge or
at the control sites

Project Ecologist

If initial exit counts identify
where the roosts are and
the scaffolding is in place to
monitor the bats, the initial
exit counts may determine
that the scaffolding is
sufficient for monitoring the
bat numbers.

Implement exit
counts/surveys to find if the
bats are roosting elsewhere
in the bridge.

If the bats are not found at
the scaffolding roost or
numbers are reduced, then
undertake corrective
actions.
If numbers remain stable,
the Project Ecologist may
reduce the frequency of
monitoring.
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Task
Exit counts, including control
sites (Bowman Farm Road 2
bridge and Barrington West
Road 1)

Timing
Exit counts should then
be conducted weekly at
dusk during the
construction period to
estimate the number of
bats present.

Responsibility
Project Ecologist / Site
Manager

Monitor the use of bat boxes
by bats.

Monthly during
construction.
At commencement of
noisy activities on a
weekly basis
At commencement of
works at 30 m. Validation
monitoring would be
aligned with the duration
of each construction
activity. No works would
be undertaken at or
before sunrise or after
sunset.
Three nights of monitoring
at the first onset of cold
winter days

Project Ecologist

30 m high noise buffer
validation– monitoring of
noise levels at bridge site

Torpor threshold validation/
refinement monitoring.

New Barrington Bridge
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Performance indicators
If numbers remain stable,
the Project Ecologist may
reduce the frequency of
monitoring.
If there is a reduction in
bats recorded exiting at
dusk during weekly
surveys, investigations
would be undertaken and
mitigation measures from
that investigation would be
implemented.
No bat observed in the bat
boxes.

Corrective actions
Implement exit
counts/surveys to find if the
bats are roosting elsewhere
in the bridge or the control
sites.

Project Ecologist/Site
Manager

No bats observed leaving
the bridge.

Continue work or refer to
responses in Table 4-1

Project Ecologist / Site
Manager

If bats continue to emerge
at dusk, the Project
Ecologist may alter the
thresholds
If bats do not emerge on
cold winter days, continue
to monitor until bats
emerge at dusk, and alter
thresholds as necessary.

Revise torpor thresholds as
necessary

Move bat boxes away from
noisy activities.
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Task
Monitoring of bat activity
during noisy activities (as
defined in Table 1.1)

Timing

Responsibility
Dedicated spotter

Continuous during noise
activities.

Performance indicators
No bats observed leaving
the bridge.

Bats observed leaving the
bridge.
Post-construction monitoring

Staff induction

Two nights, one month
following completion of
construction
Two nights, six month
following completion of
construction
Commencement of
construction

Project Ecologist

Bat colony still present
within the bridge

Bat colony not present

Project Ecologist / Site
Manager

Staff not inducted

Corrective actions
Follow responses in Table
4-1

Follow responses in Table
4-2.
Survey the bat boxes,
bridge roosts in the locality
and the new bridge
Survey the bat boxes,
bridge roosts in the locality
and the new bridge
Induct any new staff or staff
who missed the induction
immediately
Buffer distance is to be
altered to minimise
impacts on bats.

Noise loggers are to be
installed on the existing
bridge

Pre- Construction

Project Ecologist / Site
Manager

Emergence of 2 bats
during the day

Progressive introduction of
high noise activities, for
example, piling should
commence at the eastern
end.

Construction

Project Ecologist / Site
Manager

Emergence of 2 bats
during the day during this
period

Stop work procedures as
per the monitoring
protocol.

Any work within 30 m of the
existing bridge before dawn
or after dusk in the breeding
season must be discussed
with the Project Ecologist
and only undertaken if
approved.

Construction

Project Ecologist / Site
Manager

Work occurs within 30 m of
the existing bridge before
dawn or after dusk in the
breeding season (unless
approved)

Revise staff inductions

New Barrington Bridge
Bat Management Plan

17

Task
Lighting is to be installed
and designed to avoid light
spill onto roost entry/exits
and general vicinity of
bridge. The use of LED is
preferred over mercury
vapour or similar lights.

Timing
Construction

Responsibility
Project ecologist / Site
Manager

Performance indicators
Lighting found to be
pointing at the existing
bridge or river

Corrective actions
Refit lighting so that it
does not impact bats

Access by construction staff
to the scaffolding under the
existing bridge during the
evening or at night is to be
restricted (include in
inductions)

Construction

Project Ecologist / Site
Manager

Access to bridge
scaffolding (except when
necessary)

Revise staff inductions

Use of generators, pumps
etc under the existing bridge
should be discussed with
the Project Ecologist.
Specific positioning and/or
use of noise barriers (eg ply
barriers) may be
considered.

Construction

Project Ecologist / Site
Manager

Vehicles or plant use
under the bridge when not
required

Revise staff inductions

Construction materials are
to be stored in such a way
that roosting in gaps
between materials does not
occur

Construction

Project Ecologist / Site
Manager

Bats found roosting within
stored construction
materials

Project ecologist to
remove bat and release at
dusk. Storage to be
reviewed.

Aquatic and riparian habitat
management during
construction

Construction

Site Manager

No evidence of proposal
related debris or pollution
in Barrington River

Sediment control and
bunding to be checked for
breakages and
fixed/replaced
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Task
Pollution control during
construction

New Barrington Bridge
Bat Management Plan

Timing
Construction

Responsibility
Site Manager & Project
Ecologist

Performance indicators
No evidence of pollution or
contaminants within
Barrington River

Corrective actions
Drop nets and shade
cloths to be checked for
breakages and
fixed/replaced
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Appendix A – Registers
Example bat disturbance register

Date

Time
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Construction activity

Noise level

Comments on bat
behaviour and roost
location

# bats
observed
leaving roost

Corrective actions
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Example bat box register

Bat box

Location
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Inspection date

Bats present

Issues

Corrective
actions
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Example fauna handling register

Fauna handling register
Project:

Date:

Project ecologist:
Fauna present:

No. of individuals
Health (were any injured):
Does it require immediate attention:
Wildlife care agency called:
Outcome:
Release of fauna:
Where were the animal(s) released

Other comments

Sign-off
Name
Signature
Date
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Appendix B – Pre-work checklist
Date

Morning
Inspection
time

Afternoon
Inspection
time

Personnel
Inspecting

Result of
inspection
(present/not
present)

Response (work
suspended,
ecologist
contacted, etc)

Appendix C – Monitoring, triggers and action procedure

rms.nsw.gov.au
contactus@rms.nsw.gov.au
Customer feedback
Roads and Maritime
Locked Bag 928,
North Sydney NSW 2059

Appendix D
Biodiversity Assessment Report

d

Roads & Maritime Services
New Barrington Bridge
Biodiversity Assessment Report
March 2018

Executive summary
GHD Pty Ltd (GHD) was engaged by Roads and Maritime Services (Roads and Maritime) to
prepare a biodiversity assessment for the construction of a new bridge over the Barrington River
on Thunderbolts Way (the proposal) to replace the existing Barrington Bridge. The proposal site
is located about 500 m west of Barrington in the Hunter Region of New South Wales (NSW)
(Figure 1-1). This biodiversity assessment details both the terrestrial and aquatic biodiversity
impacts and forms an appendix to the review of environmental factors (REF) for the proposal.
Note that the proposal does not include the removal of the existing Barrington Bridge, which will
be assessed in a separate REF and associated biodiversity assessment.
Key features of the proposal include:


Construction of a new concrete super-T girder bridge over the Barrington River, about
108 m long, 14.43 m wide and incorporating a 2.8 m-wide path for pedestrians. However,
it is noted away from the bridge there is no formal provision for cyclists.



Property acquisition:
– Total acquisition of Lot 1 of DP 543699 and removal of existing building
– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP
1060829



Alterations to the alignment of the road approaches of Thunderbolts Way to the east and
west to link with the new bridge.



Provision of temporary road widening to suit staging arrangements at the interface with
the existing Thunderbolts Way.



Construction of a temporary in-stream rock platform in the Barrington River for bridge
construction.



Works undertaken in accordance with Bat Management Plan.



Utility adjustments, including power lines and provision of temporary water supply to
Barrington Reserve.



Clearing of vegetation.



Earthworks.



Landscaping.



Decommissioning and rehabilitation of disturbed areas.

This Biodiversity Assessment Report has been prepared to inform the REF for the proposal.
This report assesses the potential for impacts on biodiversity values in the study area, with
particular emphasis on threatened ecological communities, populations and species listed under
the NSW Threatened Species Conservation Act 1995 (TSC Act) and Fisheries Management Act
1994 (FM Act), and Matters of National Environmental Significance (MNES) listed under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
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The Southern Myotis (Myotis macropus), a vulnerable species listed under the TSC Act was
recorded roosting and breeding in the existing Barrington Bridge during surveys. Two additional
threatened fauna species, the Koala (Phascolarctos cinereus) and Eastern Freetail Bat
(Mormopterus norfolkensis) were also recorded in the study area. An additional eight threatened
fauna species and four migratory bird species were considered likely to occur within the study
area based upon habitat characteristics. One endangered ecological community (EEC) listed
under the TSC Act, River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales
North Coast, Sydney Basin and South East Corner Bioregions is present in patches along the
banks of the Barrington River. This community is currently being assessed for listing under the
EPBC Act as a critically endangered ecological community (CEEC).
As a result of the proposal, up to 0.37 hectares of native vegetation will be removed that
provides potential foraging habitat for a number of threatened fauna species including the Koala
and Eastern Freetail-bat. Construction noise, vibration and lighting have the potential to impact
the colony of Southern Myotis roosting in the existing bridge. The proposal program has been
developed to ensure that construction activities that cause a sudden loud noise which have
been defined in the Bat Management Plan will not be undertaken during the Southern Myotis
breeding season and the coldest periods of winter. As such, the construction program ensures
that activities that can potentially disturb bats and cause abandonment of roosts are not
undertaken.
To facilitate the construction of the Barrington River Bridges an in-stream rock fill platform will
be constructed within the Barrington River with a disturbance footprint of about 0.28 hectares of
foraging habitat for the Southern Myotis, Platypus and Australian Bass. This structure will
temporarily modify river flows, water quality and fish passage during the construction of the
proposal. Two large culverts will be built into the instream structure which will maintain river flow
and instream aquatic habitat connectivity through the construction footprint in addition to the
existing western Barrington River channel which will remain open. The instream structure has
been designed to minimise impacts to existing flow velocities and water depths, to allow for
aquatic species such as the Platypus and recreationally important Australian Bass, to maintain
passage through the proposal site. Consequently, instream works for the proposal are not
considered likely to significantly impact aquatic species or their habitats.
Assessments of significance pursuant to s5A of the EP&A Act and the EPBC Act have been
prepared for all threatened biota recorded or considered likely to occur within the study area.
Given the localised nature of the impacts, and measures proposed to avoid impacts during the
breeding season of the Southern Myotis or when individuals may be in torpor, the proposal is
unlikely to have a significant impact on any threatened biota or MNES within the study area. As
such, a species impact statement is not required.
In accordance with the RMS Biodiversity Offsetting Guidelines (RMS 2016), no biodiversity
offsetting is required for threatened biota listed under the EPBC Act or TSC Acts, unless RiverFlat Eucalypt Forest is listed under the EPBC Act. Offsetting will be required for impacts to
critical fish habitat identified in the Barrington River in accordance with the Policy and guidelines
for fish habitat conservation and management (DPI 2013).
Mitigation and management measures have been proposed to ameliorate potential impacts of
the proposal on habitat and threatened biota within the study area, as well as downstream
reaches of the Barrington River. These include provision of no-go zones to protect native
vegetation, minimising removal of native vegetation, fauna management protocols, site-specific
erosion and sedimentation management strategies and seasonal restrictions for work activities.
A Microbat Management Plan has been prepared as part of the REF to provide proposal
specific avoidance, mitigation and management measures for reducing potential impacts to
microbat species and avoiding significant impacts.
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Definitions
Cumulative impact

Direct impact

Habitat

Indirect impact

Matters of NES
Mitchell landscape

Mitigation
Mitigation measure
Population
Proposal site

Study area

Target species

The impact on the environment which results from the incremental
impact of the action when added to other past, present, and
reasonably foreseeable future actions. Cumulative impacts can
result from individually minor but collectively significant actions
taking place over a period of time. Refer to Clause 228(2) of the
EP&A Regulation 2000 for cumulative impact assessment
requirements.
Where a primary action is a substantial cause of a secondary
event or circumstance which has an impact on a protected matter
(ref
http://www.environment.gov.au/system/files/resources/0b0cfb1e6e28-4b23-9a97-fdadda0f111c/files/environment-assessmentmanual.pdf).
An area or areas occupied, or periodically or occasionally
occupied, by a species, population or ecological community,
including any biotic or abiotic component (OEH 2014).
Where an event or circumstance is a direct consequence of the
action (ref
http://www.environment.gov.au/system/files/resources/0b0cfb1e6e28-4b23-9a97-fdadda0f111c/files/environment-assessmentmanual.pdf).
A matter of national environmental significance (NES) protected by
a provision of Part 3 of the EPBC Act.
Landscapes with relatively homogeneous geomorphology, soils
and broad vegetation types, mapped at a scale of 1:250,000 (OEH
2014).
Action to reduce the severity of an impact. (OEH 2014).
Any measure that facilitates the safe movement of wildlife and/or
prevents wildlife mortality.
All the individuals that interbreed within a given area.
The area of land that is directly impacted on by a proposed Major
Proposal that is under the EP&A Act, including access roads, and
areas used to store construction materials (OEH 2014).
The area directly affected by the development and any additional
areas likely to be affected by the development, either directly or
indirectly (OEH 2014).
A species that is the focus of a study or intended beneficiary of a
conservation action or connectivity measure.
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1.

Introduction
1.1

Proposal background

GHD Pty Ltd (GHD) was engaged by Roads and Maritime Services (Roads and Maritime) to
prepare a biodiversity assessment for the construction of a new bridge over the Barrington River
in NSW (Figure 1-1). This biodiversity assessment details both the terrestrial and aquatic
biodiversity impacts and forms an appendix to the review of environmental factors (REF) for the
proposal.
Roads and Maritime propose to construct a new bridge over the Barrington River on
Thunderbolts Way (the proposal) (refer to Figure 1-2) in Barrington, in the Hunter Region of
New South Wales (NSW).
Located on the Barrington River, the existing bridge is a five-span (three timber girder approach
spans and two central spans) standard Allan truss bridge with a total length of about 83 metres,
not associated with any population centre and remote compared to other Hunter Valley bridges.
The existing bridge, built in 1920, replaced a McDonald truss bridge at the same location. Due
to the emerging load requirements of the Thunderbolts Way route, the existing bridge has been
identified for replacement.
The proposal would include construction of a new bridge and about 500 m of approach
roadworks east and west of the Barrington River to improve road safety. The proposal is
expected to commence in December 2018 and take about 12 months to complete, weather
permitting. The proposal has a capital investment value of about $18 million, and would be
funded by the NSW Government under the Bridges for Bush initiative.
The removal of the existing bridge would be assessed separately by an additional Biodiversity
Assessment. The separation of this assessment is to allow for an accelerated program for
building the new bridge, which would otherwise be delayed by the assessment of the removal of
existing bridge. This is due to the need for a detailed impact assessment to assess the impact
of removal of the bridge on the threatened Southern (Myotis macropus) which was recorded
roosting and breeding in the existing bridge. The building of the new bridge would likely facilitate
the relocation of the Southern Myotis population from the existing bridge into the habitat
features provided in the new bridge. Furthermore, as discussed in Section 4.1, the building of
the new bridge would not result in any significant impacts upon the microbat population.

1.2

The proposal

The proposal design is shown in Figure 1-2, and would involve the following:


Construction of a new concrete super-T girder bridge over the Barrington River, about
108 metres long, 14.43 metre wide and incorporating a 2.8 metre wide path for
pedestrians. However, it is noted away from the bridge there is no formal provision for
cyclists. The new bridge will be constructed about 5 metres from the existing bridge at its
closest point, and about 25 metres at its furthest point.



Property acquisition:
– Total acquisition of Lot 1 of DP 543699 and removal of existing building
– Partial acquisition of Lot 782 of DP 859185, Lot 3 of DP 286177 and Lot 120 of DP
1060829



Alterations to the alignment of the road approaches of Thunderbolts Way to the east and
west to link with the new bridge.

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532 | 1



Provision of temporary road widening to suit staging arrangements at the interface with
the existing Thunderbolts Way.



Construction of a temporary in-stream rock platform in the Barrington River for bridge
construction.



Works undertaken in accordance with the Bat Management Plan.



Utility adjustments, including provision of temporary water supply to Barrington Reserve.



Clearing of vegetation.



Earthworks.



Landscaping.



Decommissioning and rehabilitation of disturbed areas.



A breakdown of the high risk construction activities is provided in Table 1-1.

Table 1-1 High Risk Construction Activities
Construction Activity

Construction of instream
platform

Western abutment

Pier 1 (8 m)

Pier 2 (16 m)

Pier 3 (24 m)

Removal of instream
platform

Duration (including
approximate hours per
day)
2 weeks (approximately
10 hours per day,
respite during meal
breaks)
4 weeks (approximately
10 hours per day,
respite during meal
breaks)
Piling sequence to
commence at Pier 3 3
days (8 hours piling
activity over 3 days )
Pier to 2 to commence
after Pier 3 is
completed.
3 days (8 hours piling
activity over 3 days)
Pier 1 to commence
after Pier 2 completed.
3 days (8 hours piling
activity over 3 days)
1 week (approximately
10 hours per day,
respite during meal
breaks)

Timing (during the year to avoid
Southern Myotis breeding)
Can only be undertaken between
mid-April and end of September

Can only be undertaken between
mid-April and end of September

Can only be undertaken between
mid-April and end of September

Can only be undertaken between
mid-April and end of September

Can only be undertaken between
mid-April and end of September

Can only be undertaken between
mid-April and end of September
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The proposal program has been developed to ensure construction activities that cause sudden
loud noise (e.g. pouring rocks for rock platform, boring of piles) do not occur between October
and mid-April (inclusive) (the period when bats are breeding and young are present) in the
immediate vicinity (30 m) of the roost (e.g. construction activities could occur in other areas (e.g.
the approaches). (Note – if there is no evidence of a second breeding event as determined by
monitoring in late February, construction may be able to commence earlier in the vicinity of the
existing bridge, i.e. March following approval by a bat specialist).
The proposal would require the establishment of a temporary site compound/stockpile site on
both the eastern and western banks of the Barrington River and an additional off-site
emergency temporary laydown/storage area is proposed in an existing disturbed location at
Barrington/Gloucester (Figure 1-2).
1.2.1

Plant and equipment

The following machinery and equipment would be used in the proposal:


Chain saws



Generators



Cranes (small and large)



Oxy torches and welders



Excavators



Elevated work platforms



Graders



Shoring



Rollers



Scaffolding



Drilling rigs



Bitumen spray and ancillary
equipment



Piling rigs



Asphaltic concrete paver



Compressors



Concrete agitators



Hand tools (motorised and
pneumatic)



Light vehicles for construction
staff



Trucks (for equipment and
material transportation)

1.2.2

Construction hours and duration

The proposal is expected to comments in December 2018 and take about 12 months to
complete, weather permitting.
Works for the proposal would generally be carried out during recommended standard hours, as
outlined in the Interim Construction Noise Guideline (ICNG) (DECC, 2009), which are:


Monday to Friday: 7.00 am to 6.00 pm



Saturday: 8.00 am to 1.00 pm



Sundays and public holidays: no work
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However, work is likely to be required outside of standard construction hours, with potential
impacts of work outside standard construction hours considered during the preparation of this
biodiversity assessment. It is noted that any work outside of standard construction hours would
need to be approved by Roads and Maritime and carried out in accordance with the Roads and
Maritime’s Environmental Noise Management Manual 2001 – Practice Note 7. This would
include notifying the local community in advance of any work planned to be carried out outside
of standard construction hours.
1.2.3

Definitions

For the purposes of this assessment, the following definitions apply:


The ‘proposal site’ refers to the footprint of the new bridge and all ancillary facilities
including the compound sites and working platforms for cranes and other machinery as
shown on Figure 1-2.



The ‘study area’ refers to the area that was assessed during this investigation as shown
in Figure 1-2. The study area encompasses the proposal site area and the area that may
be indirectly impacted by the proposal.



The ‘locality’ refers to the area within a 10 kilometre radius of the study area.

1.2.4

Study area

The proposal is located in a regional setting with a mixture of agricultural, recreational and rural
residential land uses. The township of Barrington is located east of the existing bridge (Figure
1-2). The Barrington River flows in a northerly direction under the existing timber bridge that
spans the river. Remnant native vegetation associated with the Barrington River extends north
and south of the study area, which the understorey is heavily infested with exotic pasture
grasses and weeds.
The study area includes the existing Barrington River Bridge, adjoining riparian areas north and
south of the bridge, the proposed location of the new bridge, site compound areas and
stockpiling areas.

1.3

Legislative context

1.3.1

State legislation

Environmental Planning and Assessment Act 1979
The EP&A Act forms the legal and policy platform for proposal assessment and approval in
NSW. All development in NSW is assessed in accordance with the provisions of the EP&A Act
and the Environmental Planning and Assessment Regulation 2000.
In accordance with Division 5.1 of the EP&A Act, Roads and Maritime will be the ‘determining
authority’ for the purposes of the Act. This report addresses the ecological impacts of the
proposal to meet requirements under Section 5.5 of the EP&A Act.
In addition, Section 5.5(4) of the EP&A Act states that the determining authority must consider
the effect of an activity on:


Any conservation agreement entered into under the National Parks and Wildlife Act 1974
(NP&W Act)



Any plan of management adopted under the NP&W Act for the conservation area to
which the agreement relates
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Any joint management agreement entered into under the Threatened Species
Conservation Act 1995 (TSC Act)



Any BioBanking agreement entered into under Part 7A of the TSC Act



Any wilderness area (within the meaning of the Wilderness Act 1987) in the locality



‘Critical habitat’ (as defined under the TSC Act and FM Act)



Species, populations or ecological communities, or their habitats (as listed under the TSC
Act and FM Act) and whether there is likely to be a ‘significant effect’ on those species,
populations or ecological communities



Other protected fauna or protected native plants listed under the NP&W Act

Section 5A and 5C of the EP&A Act require that the significance of the impact on threatened
species, populations and endangered ecological communities listed under the TSC Act or FM
Act is assessed using a seven-part test. Where a significant impact is likely to occur, a species
impact statement (SIS) must be prepared.
Seven part tests have been prepared for threatened biota that would be impacted or are likely to
be impacted by the proposal (Appendix C).
Biodiversity Conservation Act 2016
The BC Act was passed by NSW Parliament in November 2016 and came into effect on 25
August 2017. The Threatened Species Conservation Act 1995 (TSC Act) as well as the Native
Vegetation Act 2003 and some parts of the National Parks and Wildlife Act 1974 (NPW Act)
were repealed on 25 August 2017. As a result, the matters relating to the listing of threatened
species, biodiversity impact assessment, offsetting and related offences will now be contained
within the BC Act.
The Biodiversity Conservation (Savings and Transitional) Regulation 2017 makes savings,
transitional and other related provisions consequent on the enactment of the BC Act. Part 7 of
the Regulations states that former planning provisions will continue to apply to pending Part 5
Assessments which have been commenced under Part 5 of the EP&A Act prior to 25 August
2017, and where the proposed works will be commenced within 18 months following the
commencement of the BC Act. The proposal is expected to commence in December 2018 and
take about 12 months to complete, weather permitting, within 18 months of the commencement
of the BC Act.
Field surveys of the study area were carried out by two aquatic ecologists on 14 and 15
September 2016 and two terrestrial ecologists on 21 to 23 September 2016. An additional
terrestrial assessment was conducted on the 2 February 2017 by two terrestrial ecologists.
Nocturnal surveys of the study area to assess the presence of microbats and potential roost
locations were carried out by two terrestrial ecologists on 9 to 13 October 2017 and 13 to 16
November 2017. Field data processing and GIS analysis were also substantially completed for
the proposal by mid 2017. Therefore relevant information was collected and assessed before
the repeal of the TSC Act and consequently, the provisions of the BC Act are not applicable to
this assessment of the proposal. This includes consideration of priority weeds under the
Biosecurity Act 2015.
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NSW Threatened Species Conservation Act 1995
The TSC Act lists threatened species, populations or ecological communities to be considered
in deciding whether there is likely to be a significant impact on threatened biota, or their
habitats. If any of these could be impacted by the proposal, an assessment of significance that
addresses the requirements of Section 5A of the EP&A Act must be completed to determine the
significance of the impact. The proposal site was assessed for the potential presence of
threatened species, populations and ecological communities listed under the TSC Act (refer to
Section 3). The assessment of likely impacts on threatened species together with
recommended mitigation measures are addressed in Section 4 and Section 5 respectively.
The TSC Act was repealed on 25 August 2017 and replaced by the Biodiversity Conservation
Act 2016 (BC Act). The NSW Government established transitional arrangements related to
biodiversity assessments for the various categories of development consent or approvals that
are underway or have been made prior to the commencement of the BC Act. These are set out
in the Biodiversity Conservation (Savings and Transitional) Regulation 2017. As the field work
was substantially completed prior to the new Act being enforced, and the REF and associated
biodiversity assessment had already been submitted to Roads and Maritime for review, this
current document has been prepared in accordance with the requirements of the TSC Act and
the former planning provisions of the EP&A Act.
National Parks and Wildlife Act 1974
The NP&W Act aims to conserve nature, objects, places or features (including biological
diversity) of cultural value within the landscape. The NP&W Act is administered by the NSW
Office of Environment and Heritage (OEH).
No areas of National Park estate occur within or adjacent to the study area. An assessment of
the proposal in relation to impacts on native flora and fauna (with an emphasis on threatened
species and habitat) is detailed in Section 4.
Field surveys were conducted in accordance with a scientific licence (SL 100146) issued under
Section 132c of the Act.
Biosecurity Act 2015
The NSW Biosecurity Act 2015 provides a framework for the prevention, elimination and
minimisation of biosecurity risks posed by biosecurity matter, dealing with biosecurity matter,
carriers and potential carriers, and other activities that involve biosecurity matter, carriers or
potential carriers. In NSW, all plants are regulated with a general biosecurity duty to prevent,
eliminate or minimise any biosecurity risk they may pose. Any person who deals with any plant,
who knows (or ought to know) of any biosecurity risk, has a duty to ensure the risk is prevented,
eliminated or minimised, so far as is reasonably practicable.
Two priority weed species were identified in the study area which are detailed in Section 3.2.2.
Two species listed as Weeds of National Significance (WONS) were also recorded in the study
area.
Mitigation measures to control the spread of priority weeds and WONS are discussed in Section
5.
Fisheries Management Act 1994
The FM Act aims to conserve, develop and share the fishery resources of the State for the
benefit of present and future generations whilst conserving key fish habitats. The classification
of fish habitat within waterways in the study area is discussed in Section 3. The FM Act requires
consideration of proposed impacts for works, including dredging or reclamation, and works that
block fish passage or harm marine vegetation. Pursuant to section 199 of the FM Act, Roads
and Maritime must give the Minister written notice of the proposed work before carrying out or
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authorising such works. Roads and Maritime must consider any matters raised by the Minister
within 28 days after the giving of the notice (or such other period as is agreed between the
Minister and Roads and Maritime).
The proposal would involve dredging and reclamation during the construction of the in-stream
accesses, placement of scour protection and bridge support prop footings. Pursuant to Clause
199 of the FM Act, Roads and Maritime, as a public authority, does not require a permit for
dredging or reclamation however, notification of the Minister (via the DPI – Fisheries) is
required. However, as the proposal would include works which meet the definition of obstruction
of fish passage under Section 219 of the FM Act, Roads and Maritime would need to obtain a
DPI Part 7 Permit for the proposal prior to undertaking any obstruction of fish passage.
The FM Act also lists a number of aquatic threatened species, populations or ecological
communities for consideration during preparation of an impact assessment for a proposed
activity. This assessment assesses the key fish habitat, fish passage requirements and the
presence of and potential for threatened biota listed under the FM Act in the study area which is
detailed in Section 4. Details of aquatic habitat offsetting requirements is discussed in Section 5.
State Environmental Planning Policy No. 44 - Koala Habitat Protection
State Environmental Planning Policy 44 Koala Habitat Protection (SEPP 44) aims to encourage
the ‘proper conservation and management of areas of natural vegetation that provide habitat for
Koalas to ensure a permanent free-living population over their present range and reverse the
current trend of Koala population decline’.
Schedule 1 of SEPP No. 44 identifies areas of land that are classified as being ‘Core Koala
Habitat’ or ‘Potential Koala Habitat. They are defined as follows:


Core Koala Habitat is an area of land with a resident population of koalas, evidenced by
attributes such as breeding females (that is, females with young) and recent sightings of
and historical records of a population.



Potential Koala Habitat are areas of native vegetation where the trees of the types listed
in Schedule 2 constitute at least 15 per cent of the total number of trees in the upper or
lower strata of the tree component.

Clause 94 of State Environmental Planning Policy Infrastructure (ISEPP) precludes the proposal
from requiring consent, therefore Part 2 of SEPP 44 does not apply to the proposal. It is Roads
and Maritime’s policy, however, to consider environmental issues relating to their works to the
fullest extent possible, including impacts on Koalas.
Assessments of Significance have been prepared for the Koala in Appendix C and D. Mitigation
measures to reduce the potential for impacts to Koalas are discussed in Section 5.
1.3.2

Commonwealth legislation

Environment Protection and Biodiversity Conservation Act 1999
The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on
‘matters of national environmental significance’ (MNES) undergo an assessment and approval
process. An action that ‘has, will have or is likely to have a significant impact on a MNES’ is
deemed to be a ‘controlled action’ and may not be undertaken without prior approval from the
Australian Minister for the Environment.
The EPBC Act identifies MNES as:


World heritage properties



National heritage places
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Wetlands of international importance (Ramsar wetlands)



Threatened species and ecological communities



Migratory species



Commonwealth marine areas



The Great Barrier Reef Marine Park



Nuclear actions (including uranium mining)



A water resource, in relation to coal seam gas development and large coal mining
development

In September 2015, a ‘strategic assessment’ approval was granted by the Australian Minister
for the Environment in accordance with the EPBC Act. The program applies to Roads and
Maritime activities being assessed under Division 5.1 of the EP&A Act with respect to potential
impacts on Specified Protected Matters (nationally listed threatened species, ecological
communities and migratory species). The objective of the program is to ensure that road and
traffic management activities undertaken by Roads and Maritime are assessed and delivered in
a way that provides protection for these Specified Protected Matters. The ‘avoid, minimise,
mitigate and offset’ hierarchy must be addressed. Potential impacts on Specified Protected
Matters are subject to an assessment of significance pursuant to the EPBC Act Significant
Impact Guidelines (DotE 2013), however, there is no need to refer the REF proposal to the
Minister for the Environment. If a significant impact is considered likely for a Specified Protected
Matter, impacts must be offset using an endorsed method (e.g. The Framework for Biodiversity
Assessment, 2014).
The EPBC Act has been addressed in this assessment through:


Desktop review to determine the listed biodiversity matters that are predicted to occur
within the locality of the REF proposal and hence could occur, subject to the habitats
present



Targeted field surveys for listed threatened biota and migratory species.



Assessment of potential impacts on threatened and migratory biota, including
assessments of significance where relevant



Identification of suitable impact mitigation and environmental management measures for
threatened and migratory biota, where required



Identification of the need or otherwise for biodiversity offsets for impacts on listed
biodiversity matters
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2.

Methods
2.1

Personnel

Personnel involved in the field surveys and reporting are detailed in Table 2-1.
Table 2-1 Personnel details
Personnel name
Jayne Tipping
Craig Grabham
Dr Kirsten
Crosby
Dr Gilbert Whyte

Qualification
BSc, MEnvLaw
BSc BApSc
BSc (Hons), PhD

Experience
24 years
16 years
13 years

Role
Technical Review
Anabat call recording analysis
Reporting

10 years

Terrestrial flora surveys and reporting

Kimberly Baker

BBSc (Hons),
PhD
BSc (Ecology)

6 years

Tara Steele

BSc BA MEnv

6 years

Zoe Lagerroth
Jessica
Thompson

BSc (Hons)
BSc (Hons)

8 years
2 years

Terrestrial flora and fauna surveys and
reporting
Aquatic flora and fauna surveys and
reporting
Aquatic flora and fauna surveys
Terrestrial flora and fauna surveys

2.2

Background research

A desktop review was undertaken to help determine the conservation significance of the study
area and to identify threatened species, populations and ecological communities listed under
the TSC Act, and FM Act (i.e. threatened ‘biota’) and MNES listed under the EPBC Act that are
known or likely to occur in the locality.
The information sources detailed in Table 2-2 were reviewed prior to field surveys.
Table 2-2 Database searches
Information source
Protected Matters Search Tool for relevant
MNES listed under the EPBC Act (DoEE 2016a)
BioNet Wildlife Atlas database for threatened
species listed under the TSC Act (OEH, 2016a)
NSW Flora Online PlantNET (NSW Herbarium,
2016)

DPI Noxious Weeds Database for information
regarding noxious weeds (DPI, 2016a)
DPI Fisheries Fish records viewer (DPI 2016b)
Critical habitat registers (OEH, 2016c; DPI
2016b; and DoEE, 2016e).
OEH vegetation information system (VIS)
database: (OEH, 2016d)
NSW Office of Environment and Heritage (OEH)
Vegetation Types Database (OEH, 2016e)
The federal Bureau of Meteorology’s Atlas of
Groundwater Dependent Ecosystems (GDE)
(BOM, 2016)

Buffer
Buffered at 10
kilometres around
the proposal
Buffered at 10
kilometres around
the proposal
10 kilometres
radius around the
township of
Barrington
Mid Coast Council
LCA
Upper Hunter CMA
N/A

Date searched
8 September 2016

Gloucester CMA

26 October 2016

Gloucester CMA

26 October 2016

Gloucester CMA

26 October 2016

8 September 2016

8 September 2016

18 May 2017
8 September 2016
27 October 2016
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Information source
Department of Environment’s directory of
important wetlands (DoEE, 2016c)
Department of Planning’s SEPP 14 wetlands
spatial data (DPI, 2016d)

Buffer
Gloucester CMA

Date searched
26 October 2016

Gloucester CMA

26 October 2016

Additionally, the following previous studies were also reviewed during the desktop review:


Microchiropteran Bat Survey, Barrington Bridge (Advitech, 2016)



Barrington Bridge Replacement Preliminary Environmental Investigation (HWA, 2014)

2.3

Habitat assessment

Following collation of database records and species and community profiles a ‘likelihood of
occurrence’ assessment was prepared with reference to the broad habitats contained within the
study area. The likelihood of threatened and migratory biota occurring in the study area was
assessed based on presence of records from the locality, species distribution and habitat
preferences, and quality of potential habitat present. The results of the likelihood of occurrence
assessment are provided in Appendix B.
Table 2-3 provides a key to the likelihood of occurrence of threatened biota known or likely to
occur in the study area.
Table 2-3 Key to likelihood of occurrence for threatened species
Likelihood
Recorded
High

Moderate

Low

None

Criteria
The species was recorded in the study area during the current survey.
It is highly likely that a species inhabits the study area and is dependent on
identified suitable habitat (i.e. for breeding or important life cycle periods such
as winter flowering resources), has been recorded recently in the locality
(10 km) and is known or likely to maintain resident populations in the study
area. Also includes species known or likely to visit the study area during regular
seasonal movements or migration.
Potential habitat is present in the study area. Species unlikely to maintain
sedentary populations, however may seasonally use resources within the study
area opportunistically or during migration. The species is unlikely to be
dependent (i.e. for breeding or important life cycle periods such as winter
flowering resources) on habitat within the study area, or habitat is in a modified
or degraded state. Includes cryptic flowering flora species that were not
seasonally targeted by surveys and that have not been recorded.
It is unlikely that the species inhabits the study area and has not been recorded
recently in the locality (10 km). It may be an occasional visitor, but habitat
similar to the study area is widely distributed in the local area, meaning that the
species is not dependent (i.e. for breeding or important life cycle periods such
as winter flowering resources) on available habitat. Specific habitat is not
present in the study area or the species are a non-cryptic perennial flora
species that were specifically targeted by surveys and not recorded.
Suitable habitat is absent from the study area.

Species were considered likely to occur where:


The geographic distribution of the species is known or predicted to occur in the IBRA
subregion in which the proposal is located.



The proposal site contains habitat features or components associated with the species.



Previous records of the species occur within the locality.
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2.4

Field survey

Field surveys were undertaken by two GHD aquatic ecologists on 14 and 15 September 2016
and two GHD terrestrial ecologists on 21-23 September 2016. An additional terrestrial
inspection was conducted on the 2 February 2017 by two GHD terrestrial ecologists. Detailed
microbat surveys were conducted from 9-13 October 2017 in the locality by GHD and targeted
surveys of the colony at Barrington Bridge were conducted by Geolink on 8-9 November 2017.
Previously, targeted surveys had also been conducted by Advitech in February 2016.
Methods utilised during the field surveys are described in the following sections. All fauna
surveys were undertaken with reference to the methodology detailed in the NSW Threatened
Biodiversity Survey and Assessment: Guidelines for Developments and Activities (Working
Draft) (Department of Environment and Conservation 2004) and flora random meander
transects were undertaken according to the methods of Cropper (1993).
GHD holds a current NSW Department of Primary Industries Scientific Collection Permit
(P07/0142-4.0, expiry 27 August 2018) and NSW National Parks and Wildlife Service Scientific
Licence (SL 100146, expiry 31 May 2017) to conduct aquatic and terrestrial ecology surveys. All
ecological surveys and sampling for this proposal was conducted in accordance with these
scientific collection permits and the requirements of the GHD Animal Ethics Committee and
GHD standard operating procedures.
2.4.1

Terrestrial flora survey and vegetation mapping

A combination of random meander (Cropper, 1993) and targeted searches for threatened
species was used to survey the study area and to map vegetation communities. Detailed
descriptions of survey techniques are outlined in the following sections.
Vegetation mapping
Native vegetation types were identified based on dominant flora species present within each
structural layer (i.e. canopy, shrub and ground layers). Exotic or highly modified native
vegetation was defined based on structure and species composition. Boundaries of vegetation
types and communities were marked with a hand-held GPS and mapped in geographical
information system (GIS).
Vegetation types within the study area were then assessed against identification criteria for
State and Commonwealth listed threatened ecological communities. Vegetation and habitats
were compared with descriptions provided in OEH (2016e) and DoEE (2016b) profiles.
Condition of vegetation community quality was classed into three classes:


Good: vegetation retaining the species complement and structural characteristics of the
pre-European equivalent. Such vegetation has usually changed very little over time and
displays resilience to weed invasion due to intact groundcover, shrub and canopy layers.



Moderate: vegetation retaining a native canopy and has a native understorey of greater
than 50% cover. This condition class can include derived native grasslands and can have
minor weed incursions with some patches being subject to grazing.



Low: vegetation within which the understorey is generally dominated by exotic species
being greater than 50% exotic cover. The shrub layer is generally absent and weed
invasion is generally significant.
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Flora surveys
A random meander (Cropper, 1993) of the study area was undertaken to record dominant plant
species within each of the vegetation types. The floristic and structural information recorded
within each vegetation type was used to identify and describe the nominated vegetation types,
identify threatened ecological communities and determine the conservation status of vegetation
types under the TSC Act and EPBC Act. No plot/transects were undertaken given the very small
area of native vegetation (0.37 hectares) that would be impacted.
All vascular plants (i.e. not mosses, lichens or fungi) identified during the survey were recorded.
Plant specimens that could not be identified rapidly in the field were collected and subsequently
identified using the Flora of NSW (Harden 1991-2003). Plant specimens that were problematic
to identify (either insufficient sample collected or no reproductive material available at the time
of the survey) were identified to genus level. Information regarding vegetation structure and
disturbance history was also recorded throughout the study area.
Targeted threatened flora surveys
Targeted surveys were undertaken for threatened flora species identified during the desktop
review, which include species that could potentially occur within the study area given known
distributions, previous records in the locality and habitat requirements for each species.
Random meander transects were focused in areas of proposed impact in potentially suitable
habitat and within immediately adjoining vegetation.
Nomenclature
Plant nomenclature is in accordance with The Flora of New South Wales Volumes 1 to 4
(Harden 1991-2002) and taxonomic updates in PlantNET - The Plant Information Network
System of Botanic Gardens Trust, Sydney, Australia (Royal Botanic Gardens and Domain Trust
2017).
2.4.2

Terrestrial fauna survey

Fauna surveys were undertaken with reference to the methods described in the Threatened
Biodiversity Survey and Assessment Guidelines for Developments and Activities – Working
Draft (DoEC 2004), habitat suitability, landscape context and the following:


Amphibians – Threatened species survey and assessment guidelines: field survey
methods for fauna – Amphibians (DoE 2009)



Threatened bats – Survey Guidelines for Australia’s Threatened Bats, Commonwealth of
Australia (DoEWH&A 2010)



Threatened birds – Survey Guidelines for Australia’s Threatened Birds, Commonwealth
of Australia (DoEWH&A 2010)



Threatened reptiles – Survey Guidelines for Australia’s Threatened Reptiles,
Commonwealth of Australia (DoEWH&A 2011)



Threatened frogs – Survey Guidelines for Australia’s Threatened Frogs, Commonwealth
of Australia (DoEWH&A 2010)



Threatened mammals – Survey Guidelines for Australia’s Threatened Mammals
(DoEWH&A 2011)

Species specific guidelines including, but not limited to:


Koala - EPBC Act referral guidelines for the vulnerable Koala (DoE 2014)
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The fauna survey effort for this assessment comprised:


Two days fauna habitat assessment



Two days diurnal bird and reptile surveys



Two nights spotlighting for threatened microbats, arboreal mammals and owls



Two nights bat call recording device (Anabat) to record microchiropteran bats and dusk
roost watching

Fauna habitat assessment
An assessment of potential threatened fauna habitat was made within each habitat formation
within the study area, including active searches for potential shelter, basking, roosting, nesting
and/or foraging sites. Specific habitat features and resources such as water bodies, food trees,
the density of understorey vegetation, the composition of ground cover, the soil type, presence
of hollow-bearing trees, leaf litter and ground debris were noted.
Indicative habitat criteria for targeted threatened species (i.e. those determined as having the
potential to occur within the overall study area following the desktop review) were identified prior
to fieldwork. Fauna habitat assessments aimed to identify potential habitat for these species.
Searches for potential habitat for threatened fauna species included but were not limited to:


Trees with bird nests or other potential fauna roosts



Tracks or animal remains



Evidence of activity such as feeding scars, scratches and diggings



Koala feed trees



Presence of fauna feed tree species or evidence of foraging



Leaf litter and fallen timber suitable for gastropods and reptiles



Hollow-bearing trees



Potential artificial roosts for microchiropteran bats associated with the existing bridge



Vegetated ponds, riparian vegetation and drainage lines for frogs and waterbirds



The locations of any important habitat features, such as microbat roosting habitat, hollowbearing trees and nests/burrows were captured with a handheld GPS unit and
photographed where appropriate

Initial targeted microchiropteran bat surveys
Advitech Environmental undertook a one night targeted microchiropertan bat survey at
Barrington Bridge on 2 February 2016. This survey involved diurnal habitat searches of the
underside of the bridge, dusk roost watching of the bridge, spotlighting, Anabat detection,
opportunistic sightings (Advitech 2016).During the current surveys, an Anabat Express detector
(Titley Scientific) was deployed for two nights on the eastern side of Barrington Bridge during
the nights of 21 and 22 September 2016.
Calls were identified using zero-crossing analysis and AnalookW software by visually comparing
the time-frequency graph and call characteristics (e.g. characteristic frequency and call shape)
with reference calls and/or species call descriptions from published guidelines.
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The Bat calls of NSW: Region based guide to the echolocation calls of microchiropteran bats
(Pennay et al. 2004) was used to assist call analysis. Call identification was also assisted by
consulting distribution information for possible species (Pennay et al. 2011; Churchill 2008; van
Dyck and Strahan 2008) and records from the Atlas of NSW Wildlife (OEH 2016b). No
reference calls were collected during the survey.
A call (pass) was defined as a sequence of three or more consecutive pulses of similar
frequency and shape. Calls with less than three defined consecutive pulses of similar frequency
and shape were not identified to species level, but were used as part of the activity count for the
survey area. Due to variability in the quality of calls and the difficulty in distinguishing some
species the identification of each call was assigned a confidence rating (see Mills et al. 1996 &
Duffy et al. 2000) as summarised in Table 2-4. Due to the absence of reference calls from the
study area, high level of variability within a bat call and overlap in call characteristics between
some species, a conservative approach was taken when analysing calls.
Species nomenclature follows Pennay et al (2011), then van Dyck and Strahan (2008).
A diurnal inspection of the existing bridge structure was also undertaken to identify potential
microchiropteran roost locations, including evidence of entry points, guano and urine stains,
Roost watching was undertaken during dusk to monitor for emerging bats from the bridge
structure followed by a period of spotlighting to observe microbat habitat usage around the
bridge structure.
Table 2-4 Confidence rating applied to Anabat calls
Identification
D – Definite
PR – Probable

SG – Species Group

Description
Species identification not in doubt.
Call most likely to represent a particular species, but there exists a
low probability of confusion with species of similar call type or call
lacks sufficient detail.
Call made by one of two or more species. Call characteristics
overlap making it too difficult to distinguish between species e.g.
Chalinolobus gouldii /Ozimops sp.
Nyctophilus sp. The calls of Nyctophilus geoffroyi/gouldi cannot be
distinguished during the analysis process and are therefore lumped
together.
Nyctophilus sp/Myotis macropus. The calls of these species can be
easily confused during the analysis process and are therefore often
lumped together.

Targeted threatened amphibian surveys
Threatened frog surveys targeted potential habitat within the riparian fringe of Barrington River
and tributary drainage lines within the study area (Figure 2-1). Drainage lines in the study area
including the unnamed drainage line north of Barrington Bridge, were found to contain good
quality frog habitat. Only the drainage lines, their immediate shorelines (within 2 metres) and
associated vegetation were surveyed. Surveys were undertaken during nocturnal hours and
encompassed streamside and vegetation searches, frog call detection and frog call playback for
the Booroolong Frog. Frog species were identified to species level through direct observations
or call identification.
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Targeted Koala searches
Targeted searches for the Koala were completed within the study area using a combination of
direct and indirect observation methods, with particular focus given to Koala feed tree species
consistent with SEPP 44 (Figure 2-1). The Koala Spot Assessment Technique (SAT) (Phillips
and Callaghan, 1991) was employed, which involved actively targeting signs of Koala usage
and activity, including scratching and scat searches surrounding a ‘focal tree’ (Koala feed tree
species or trees with scats identified beneath). The SAT technique provides presence/absence
data and is useful for gathering data regarding habitat usage/preference.
The Koala habitat assessment tool in the EPBC Act referral guidelines for the vulnerable Koala
(DoE 2014) was also utilised to determine if the study area contained habitat critical to the
survival of Koala, which is detailed in Section 3.7.3.
Diurnal bird census
Two dawn bird surveys were completed within the study area (Figure 2-1). Bird surveys were
completed by a walked transect through selected habitat over a period of 20 minutes. All birds
were identified to species level, either through direct observation or identification of calls. Birds
were also opportunistically recorded during all other surveys.
Nocturnal spotlighting
Spotlighting was used to target arboreal, flying and ground dwelling mammals, nocturnal birds,
reptiles and amphibians. Spotlighting was completed after dusk. Spotlight surveys were
completed on foot using high-powered headlamps. Sighted species were identified to species
level.
Call playback: forest owls
Call playback was used to survey for the Barking Owl, Masked Owl, Powerful Owl and using
standard methods (Debus 1995; Debus & Rose 1994). Call playback was completed after dusk
and involved an initial listening period of 5-10 minutes, followed by a spotlighting search for 10
minutes.
Herpetofauna searches
Herpetofauna surveys were completed by two persons over a 30 minute period with all ground
shelter returned to its original position. Active searches were completed in conjunction with
diurnal and nocturnal surveys. Frogs and reptiles were also surveyed opportunistically across
the study area. Amphibians were surveyed with reference to Threatened species survey and
assessment guidelines: field survey methods for fauna (Amphibians) (DoEWH&A 2011c).
Opportunistic observations
Opportunistic and incidental observations of fauna species were recorded at all times during
field surveys. These included opportunistic observation of fauna activity such as scats, tracks,
burrows or other traces. Survey effort was concentrated in areas that supported habitat
resources, for instance fallen timber was scanned and/or turned for reptiles and mature trees
were scanned for roosting birds.
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2.4.3

Additional targeted bat surveys

Locality survey
Additional surveys were conducted by GHD from 9-13 October 2017 to assist in determining the
significance of project impacts on threatened microbat species. These included desktop
assessment, nocturnal surveys (use of anabat and thermal camera, as well as emergence
observations at dusk) at Barrington Bridge and surveys of other potential roost sites in the
locality (10 km radius).
GHD undertook a desktop assessment to identify overwater structures with potential microbat
roosting habitat (particularly for Southern Myotis, Little and Eastern Bentwing-bats and the
Eastern Freetail-bat) occurring within a 10km radius of the project site along major
watercourses including the Barrington River, Gloucester River, Bowman River.
A team of two experienced GHD ecologists then surveyed the structures identified by the
desktop assessment. All identified structures were inspected during daylight hours (where
access was possible) to identify roosting bats and potential breeding habitat for microbat
species.
Emergence surveys employing both roost observations and ultrasonic detectors were
undertaken at a selection of sites where potential habitat was identified but no bats were
observed or where access to the structure was not safe/possible. Emergence surveys were
undertaken for a period of approximately 40 minutes at dusk.
Additional diurnal habitat and emergence surveys of the existing Barrington Bridge were also
conducted over two nights to assess for the presence of microbats within the bridge. The survey
aimed to locate or refine the areas of the bridge with roost sites and provide an inventory of bat
species and bat activity from the emergence surveys using the methods described above.
Geolink surveys
Roads and Maritime employed Geolink to undertake searches for breeding bats in early
November at Barrington Bridge. Surveys comprised:


Direct inspection of the bridge decking from the suspended scaffolding installed at Span 4
using a torch and inspection camera of all reachable bridge cavities. This included
species identification, breeding status and numbers at the known roost site located east
of Pier 4.



Dusk (19:10 to 21:00 on 8/9/2017) surveys of Span 4, with two observers (one on the
suspended scaffolding with a torch and one on the western river bank edge with an
anabat and torch/spotlight). The objective was to identify additional roost sites within this
span.



Dawn (04:15 to 05.20 on 9/11/2017) surveys at Span 3 (30 minutes) and Span 4 (30
minutes) with one observer with an anabat and torch/spotlight.



Diurnal (9/11/2017) ground based inspection of below the bridge decking with binoculars
and torch/spotlight for 0.5 hours. Note: this method was not deemed effective due to the
bridge timbers being wet from the recent rain and high glare conditions.

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532 | 18

THU
RBOLTS WAY
NDE

BA

RR

IN

G

N
TO

VE
RI

R

Barrington Reserve

DERB
OLTS
WAY

ND

C

RE

EK

THUN

CO

PE

LA

BARRINGTON

LEGEND
Proposal site

Anabat recording

Bird survey

Study area

Habitat assessment

Frog / spotlight survey transect

Design

Koala SPOT Assessment

Paper Size A4
0 12.5 25

50

75

100

Metres
Map Projection: Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 56

o

Roads and Maritime Services
New Barrington Bridge
Ecological Assessment

Job Number
Revision
Date

Terrestrial biodiversity survey locations

22-18532
0
12 Mar 2018

Figure 2-1

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle NSW 2300 T 61 2 4979 9999 F 61 2 4979 9988 E ntlmail@ghd.com W www.ghd.com.au
G:\22\18532\GIS\Maps\Deliverables\EcologicalAssessment\2218532_EA003_TerrestrialSurveys_0.mxd

©

2018. Whilst every care has been taken to prepare this map, GHD, LPI and RMS make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Data source: LPI: DTDB / DCDB, 2012; RMS: Aerial Imagery, 2016. Created by: fmackay

2.4.4

Aquatic surveys

The aquatic ecology survey effort comprised:


General waterway morphology and status



Aquatic habitat assessments



Aquatic vegetation via incidental observation



Macroinvertebrate surveys



Water quality sampling



Platypus observational surveys



Fish surveys via electrofishing and spotlighting.

Site selection
Aquatic fauna habitat assessment and sampling sites were established by first determining the
reach of the study area. Three 150 metre, sampling sites were surveyed within the Barrington
River (Figure 2-2).


Reach 1: downstream of proposed proposal site



Reach 2: within the proposal site



Reach 3: upstream of proposal site

Aquatic fauna habitat assessments
The condition of the surrounding land, river channel and riparian vegetation was determined
using the riparian, channel and environmental inventory scorecard developed by the NSW
Environment Protection Authority (EPA). This method was originally developed by Peterson
(1992) but was modified for Australian conditions by Chessman et al. (1997). There are 13
descriptors on the score card with a classification rating of zero to four. The highest score (52)
is assigned to streams with little or no physical disturbance. The lowest score would be
assigned to a stream with little or no riparian vegetation and one which is strongly channelled.
Width depth ratios were calculated for each site using the data collected from the cross sections
(Gordon et al., 2004).
A general characterisation of the Barrington River was made at the site of the proposed works,
upstream and downstream of the proposed works and areas classified as Type 1 and 2 habitat
identified as per Fairfull and Witheridge (2003). Within each reach an assessment of aquatic
fauna habitat was made, with a particular focus on fish passage and bank characteristics. NSW
AUSRIVAS (Hose et al. 2004) habitat assessments were also undertaken for the purpose of
interpretation of macroinvertebrate results.
Each reach was walked where possible (canoe utilised through deeper pools). Attributes
recorded within each reach of Barrington River included but were not limited to:


The ecosystem type (e.g. wetlands, floodplains, streams, estuaries, lakes)



Dimensions of waterway and depth of water



Flow characteristics and hydrological features of aquatic habitat, including changes to
drainage, filtration and flow regime



Bed substrate (e.g. rocks, coral, gravel, sand, mud)



Habitat features (e.g. pools, riffles, billabongs, reefs)



Existing infrastructure and barriers to fish movement (natural or artificial)
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Width and species composition of riparian vegetation including the type of vegetation
present (e.g. macrophytes, snags, seaweeds, seagrasses, mangroves, saltmarsh) and
condition



Water quality (i.e. a snapshot using basic water quality indicators at the time of sampling
including dissolved oxygen, pH, turbidity, temperature, nutrients and salinity)

Both banks of the river were searched within the reach for the presence/absence of Platypus
and Water Rat burrows. The location of habitat features present within all three reaches was
recorded and any potential burrows were recorded and photographed.
Aquatic vegetation
The presence of emergent and submerged aquatic plants was recorded at each survey site;
including surface macrophytes, emergent macrophytes and those identified in the littoral zone
and above the current water level. This survey was conducted in conjunction with the
AUSRIVAS habitat assessment.
Observational fauna surveys
Dusk and dawn observational surveys were undertaken by two ecologists at two locations within
the proposal site (Figure 2-2), which were identified as likely foraging habitat for Platypus and
Water Rats. The dusk survey occurred one hour prior to sunset and continued until the light was
no visibility. The dawn survey began at the earliest possible time before sunrise which permitted
visibility.
During each survey the number of Platypus sighted within the pools was recorded. Generally,
the small number of Platypus sighted within each pool and the distance between sightings
ensured a low likelihood of repeatedly recording the same individuals.
Fish surveys
The sensitivity of key fish habitat and the functionality of the waterways in the study area was
classified according to the Policy and guidelines for fish habitat conservation and management
(DPI 2013), as indicated in Table 2-5 and Table 2-6. Although no threatened aquatic species
were predicted to occur within the study area, the aquatic habitat in all three reaches of the
study area was classified as Class 1, Type 1 “critical fish habitat” (DPI 2013) due to the physical
habitat characteristics present, which satisfy conditions detailed in Table 2-5 and Table 2-6.
Table 2-5 Key fish habitat and associated sensitivity scheme (DPI 2013)
Key Fish Habitat
Type
Type 1
- highly sensitive fish
habitat

Type 2
- moderately
sensitive key fish
habitat
Type 3
- minimally sensitive
key fish habitat

Description
Freshwater habitats that contain instream gravel beds, rocks greater
than 500 millimetres in diametre or 3 metres in length, or native
aquatic plants.
Any known or expected protected or threatened species habitat or
area of declared ‘critical habitat’ under the FM Act.
Freshwater habitats and brackish wetlands, lakes and lagoons other
than those identified in TYPE 1
Weir pools and dams up to full supply level where the weir or dam is
across a natural waterway.
Unstable or unvegetated sand or mud substrate, coastal and
estuarine sandy beaches with minimal or no in-fauna.
Coastal and freshwater habitats not included in TYPES 1 or 2.
Ephemeral aquatic habitat not supporting native aquatic or wetland
vegetation.
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Table 2-6 Classification of waterways for fish passage (DPI 2013).
Fish Habitat
Classification
Class 1
Major key fish habitat
Class 2
Moderate key fish
habitat

Class 3
Minimal key fish habitat

Class 4
Unlikely key fish habitat

Characteristics of Waterway Type
Permanently flowing or flooded freshwater waterway (e.g. river or
major creek), habitat of a threatened or protected fish species or
‘critical habitat’.
Named permanent or intermittent stream, creek or waterway with
clearly defined bed and banks with semi - permanent to
permanent waters in pools or in connected wetland areas.
Marine or freshwater aquatic vegetation is present.
Known fish habitat and/or fish observed inhabiting the area.
Named or unnamed waterway with intermittent flow and potential
refuge, breeding or feeding areas for some aquatic fauna (e.g.
fish, yabbies).
Semi - permanent pools form within the waterway or adjacent
wetlands after a rain event.
Otherwise, any minor waterway that interconnects with wetlands
or recognised aquatic habitats.
Named or unnamed waterway with intermittent flow following rain
events only, little or no defined drainage channel, little or no flow
or free standing water or pools after rain events (e.g. dry gullies or
shallow floodplain depressions with no permanent aquatic flora
present).

Each of the three reaches were also surveyed for fish species using electrofishing and
spotlighting. Fyke netting was considered at each reach, however hard substrate, water depth
and fast flow precluded its use for this study. Given the site characteristics, backpack
electrofishing was undertaken as the primary method of sampling. An E-Fish 500 watt backpack
unit was operated in each reach by a senior staff member trained under the Australian
Electrofishing Code of Practice (NSW Fisheries 1997). All available and safely accessible
habitats were sampled including pools, edges, large woody debris, riffles and overhanging
vegetation.
Spotlighting was also undertaken at the observational fauna survey location downstream of the
existing bridge, in areas where habitat for larger predatory fish existed. A high powered torch
was used to search for foraging and moving fish for one hour after nightfall during one evening.
Macroinvertebrates
Macroinvertebrate sampling was undertaken at one location in the proposal site (Figure 2-2).
Slow-flowing river edge habitat was sampled in accordance with the NSW AUSRIVAS
(Australian River Assessment System) protocols (Hose et al. 2004). A single sample was
collected and composited from the edge habitat using a framed net (350 millimetres wide) with
250 µm mesh size and a single sample was also collected from riffle habitat. Samples were
collected by sweeping the collection net along the edge habitat at the sampling site. The
operator worked systematically over three 10 metre sections containing overhanging vegetation,
submerged snags, macrophyte beds, overhanging banks and areas with trailing vegetation.
The collected material from each 10 metre section was placed into a sorting tray and the
macroinvertebrates were picked for a minimum of 40 minutes. If new taxa were found between
30 and 40 minutes, sorting was continued for a further 10 minutes. If no new taxa were found,
after an additional 10 minute period, then this process ceased. If new taxa were found, this
process continued up to a maximum of one hour.
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Macroinvertebrate indices were calculated as a result of sampling and identification of all taxa
collected to the taxonomic level required in the NSW Sampling and Processing Manual (Hose et
al. 2004). The following indices were used to characterise the health of the Barrington River
within the study area:


Taxa Richness – number of families/subfamilies identified with



EPT Richness



SIGNAL-2

Total Taxa richness refers to the number of different families/groups contained in a sample. The
EPT taxa index refers to the number of macroinvertebrate families belonging to the
Ephemeroptera, Plecoptera and Trichoptera orders. The animals within these three Orders tend
to be sensitive to pollution and other disturbances, making them a useful indicator of instream
health.
SIGNAL-2 (Stream Invertebrate Grade Number Average Level - Version 2) (Chessman 2003) is
a simple scoring system for macroinvertebrates of Australian rivers. SIGNAL-2 is a biotic index
based on pollution sensitivity values (grade numbers) assigned to macroinvertebrate families
that have been derived from published and unpublished information on their tolerance to
pollutants, such as sewage, salinity and nitrification (Chessman 1995).
The SIGNAL index is calculated as the average grade number for all families present in the
sample. The resulting index score can then be interpreted using the following guidelines
(Gooderham and Tsyrlin 2005):


SIGNAL > 6 = Healthy habitat



SIGNAL 5-6 = Mild pollution



SIGNAL 4-5 = Moderate pollution



SIGNAL < 4 = Severe pollution

Water quality
Water quality parametres were measured at three locations in the study area (Figure 2-2) using
an YSI ProDSS water quality multi-probe handheld metre. Physicochemical parametres
measured included:


pH



Dissolved oxygen (milligrams per litre and percent saturation)



Electrical conductivity (micro Siemens per centimetre)



Temperature (degrees Celsius)



Turbidity (Nephelometric Turbidity Units)

The results were used to assess water quality in the study area in relation to the health of
aquatic ecosystem guidelines for upland streams in south-east Australia (ANZECC 2000).
Measurements were recorded from each of the three previously mentioned reaches.
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2.4.5

Summary of survey effort

A summary of the field survey effort is presented in Table 2-7. Weather conditions at the time of
field surveys are summarised in Table 2-8.
Table 2-7 Summary of GHD field survey effort
Field technique

Target species

Person
hours

Dates

Time of
day

Terrestrial Surveys
Habitat assessment

Threatened species habitat

10

10:00 am
– 3:00 pm

Slaty Red Gum (Eucalyptus
glaucina)
Craven Grey Box
(Eucalyptus largeana)
Scant Pomaderris
(Pomaderris queenslandica)
Granite Boronia (Boronia
granitica)
Callistemon pungens
Bluegrass (Dichanthium
setosum)
Small Snake Orchid (Diuris
pedunculata)
McKie’s Stringybark
(Eucalyptus mckieana)
Narrow-leaved peppermint
(Eucalyptus nicholii)
Omeo Stork’s Bill
(Pelargonium sp. Striatellum)
Tarengo Leek Orchid
(Prasophyllum petilum)
Wybong Leek Orchid
(Prasophyllum sp. Wybong)
Austral Toadflax (Thesium
austral)
Yellow-spotted Tree Frog
Border Thick-tailed Gecko
Bell’s Turtle
Black-necked Stork
Regent Honeyeater
Red Goshawk
Squatter Pidgeon
Painted Honeyeater
Southern Black-throated
Finch
Australian Painted Snipe
White-throated Needletail
Black-faced Monarch
Yellow Wagtail
Satin Flycatcher
Rufous Fantail
Latham’s Snipe

10

21/09/2016
22/09/2016
23/09/2016
02/02/2017
21/09/2016
22/09/2016
23/09/2016
02/02/2017

4

21/09/2016
22/09/2016

12:00 pm
– 3:00 pm

3

22/09/2016
23/09/2016

6:00 am –
9:00 am

Random meander

Herpetological
searches
Targeted bird
survey

10:00 am
– 3:00 pm
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Field technique

Target species

Person
hours
41
4

Dates

Dusk roost watch
and targeted
microbat searches
underneath bridge

Locality surveys

Southern Myotis
Little Bentwing-Bat
Eastern Bentwing-Bat
Eastern Freetail-Bat
Southern Myotis
Large-eared Pied Bat
Corben’s Long-eared Bat
Little Bentwing-Bat
Eastern Bentwing-Bat
Eastern Freetail-Bat
Southern Myotis

75 min1
2 x 12 hr
nights

2/2/20161
21/09/2016
22/09/2016

5:00 pm –
9:00 pm
6:00 pm –
6:00 am

32

913/09/2017
913/09/2017
21/09/2016
22/09/2016

10:00 am 3:00 pm
7:00 pm –
9:00 pm
7:00 pm –
9:00 pm

Emergence surveys

Southern Myotis

8

Nocturnal habitat
searches, call
playback and
spotlighting

Threatened Owls
Booroolong Frog
Yellow-spotted Tree Frog
Spotted-tailed Quoll
Greater Glider
Grey-headed Flying-fox
Koala

4

4

21/09/2016
22/09/2016

10:00 am 3:00 pm

Aquatic instream and riparian
habitat

6

10:00 am 1:00 pm

Observational
surveys

Platypus
Water Rat

3
3

14/09/2016
15/09/2016
14/09/2016
15/09/2016

Electrofishing

All fish species present

2.5
1

14/09/2016
15/09/2016

Spotlighting
predatory fish
survey
Macroinvertebrate
sampling

All large predatory fish
species

2

14/09/2016

All macroinvertebrates
present

2

15/09/2016

Anabat

Spot surveys
Aquatic Surveys
Habitat assessment

2/2/20161
21/09/2016
22/09/2016

Time of
day
5:00 pm –
9:00 pm1
5:00 pm –
7:00 pm

5:00 pm6:30 pm
5:20 am 6:50 pm
10:00 am 3:00 pm
8:00 am 9:30 am
4:00 pm –
5:00 pm
11:00 am 1:00 pm

Note: ¹ Survey effort undertaken by Advitech, 2016.
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Table 2-8 Weather conditions during GHD field surveys
Parametres

Rainfall (mm)

Aquatic surveys
14/09/16
5.8
15/09/2016
0.6
Terrestrial surveys
21/09/2016
1.2
22/09/2016
4.6
23/09/2016
0
24/09/2016
0
Locality surveys for bats
09/10/2017
5.0
10/10/2017
0.2
11/10/2017
3.6
12/10/2017
9.8
13/10/2017
0

Minimum temp
(°C)

Maximum temp
(°C)

Maximum wind
speed and
direction (km/hr)

15.9
16.1

21.7
24.3

30 NE
13 SE

12.2
9.0
15.5
22.4

22.7
21.8
22.2
31.7

30 WSW
48 W
52 WSW
44 SE

15.9
18.3
18.1
19.4
13.8

29.7
21.9
27.6
31.0
24.0

30 E
37 SSW
39 NE
46 NW
37 ENE

Note: All observations made from Taree Airport Bureau of Meteorology weather station
(060141).

2.5

Limitations

2.5.1

Terrestrial

The current survey was designed to provide an overall assessment of the ecological values on
site. The level of survey effort was determined based on location of the footprint in largely
cleared and disturbed areas, and the limited extent of potential habitat to be directly affected by
the proposed works.
Given the duration and timing of the field survey it is likely that some species that occur in the
study area (permanently, seasonally or transiently) were not detected during the survey. These
species are likely to include flora species that are difficult to locate or identify at this time of year
due to a lack of reproductive material and/or their seasonal nature, and mobile fauna which may
occasionally utilise the site on an opportunistic basis. To overcome this limitation, assessments
of significance have been undertaken for those species that have a moderate to high likelihood
of occurrence (based on the presence of suitable habitat) but were not necessarily detected
during the survey.
Site conditions (including the presence of threatened species of flora and/or fauna) may change
after the date of this report. GHD does not accept responsibility arising from, or in connection
with, any change to the site conditions. GHD is also not responsible for updating this report if
the site conditions change.
Aquatic
Field surveys were conducted outside the optimal survey period for some aquatic fauna, namely
fish species. Some fish species are motile and transient in their use of resources, and others
migratory, such as the Australian Bass. Consequently, it is likely that not all species either
resident or transitory at the site would have been recorded during the site inspections. The
disadvantage of this limitation was reduced by undertaking database searches, and by
assessing the habitat value of the study area for threatened and migratory species known to
occur in the region to determine their likelihood of occurrence.
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This survey was not designed to enable all species, either resident or transitory to the study
area, to be detected. Instead it was aimed at providing an overall assessment of the ecological
values of the study area with particular emphasis on threatened and migratory species to allow
an assessment of the potential impacts of the proposal. For those species of conservation
significance that were not detected but likely to occur in the study area, an assessment of the
likelihood of their occurrence was made based on known habitat requirements, which are
provided in Appendix B.
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3.

Existing environment
3.1

Landscape features

The study area is located within the NSW North Coast Bioregion and the Karuah-Manning
Subregion (IBRA). The major land uses in this subregion are grazing on modified pastures,
intensive urban use and other commercial uses. Much of the remnant vegetation in the
subregion lies within areas mainly distributed along the margins of the subregion, on or adjacent
to hill slopes, or along watercourses. Much of the vegetation is eucalypt forest, with open
eucalypt forest and grassy understorey being the single most common natural vegetation type.
Much of the riparian zone has been cleared from the banks of the Gloucester River north of
Gloucester along the Manning River (DoEE, 2016d).
The study area is typical of that of the Gloucester River floodplain, with high, generally steep
river banks and flat to moderately undulating topography. The study area occurs within the
Scone - Gloucester Foothills Mitchell Landscapes (Table 3-1).
Table 3-1 Mitchell Landscape
Mitchells Landscape
Scone - Gloucester
Foothills

Description
Foothills and ranges rising to the Manning Great Escarpment landscapes
on extensively faulted Carboniferous tuffaceous sandstone and
pyroclastics, conglomerate, mudstone, lithic sandstone, some limestone,
and acid tuff. General elevation 200 to 600 metres, local relief 200 metres.
Thin stony loams and red brown to yellow texture-contrast soils with harsh
subsoils in valleys. Tall woodland and forest of; spotted gum (Corymbia
maculata), large-fruited grey gum (Eucalyptus canaliculata), white
stringybark (Eucalyptus globoidea), narrow-leaved ironbark (Eucalyptus
crebra), rough-barked apple (Angophora floribunda), forest red gum
(Eucalyptus tereticornis), yellow box (Eucalyptus melliodora), white box
(Eucalyptus albens), with shrubs and grasses. Depauperate closed forest
elements under cliff lines and in narrow protected valleys. Swamp oak
(Casuarina glauca) along slightly brackish drainage lines otherwise river
oak (Casuarina cunninghamiana) along most streams.

The entirety of the study area occurs within the Barrington River catchment and Copeland
Creek (Barrington River Tributary), which forms part of the Manning River Catchment. The
Barrington River and its tributaries are mapped as Key Fish Habitat (DPI, 2016b). The
Barrington River is also classified as a Class 1 waterway, which has an average riparian buffer
area of 40 metres.
The study area is generally heavily disturbed as a result of existing and previous agricultural
and land clearing activities. Whilst, the riparian zone is primarily fenced and livestock access is
restricted, large infestations of exotic species have become established in the remnant
vegetation.
3.1.1

Existing disturbance

The proposal site is located along Thunderbolts Way about 500 m west of the village of
Barrington. A partially cleared transmission line is located adjacent to Thunderbolts Way on the
southern side of the existing Barrington Bridge. Cleared agricultural land and modified
vegetation associated with farmland and parkland surrounds the study area.
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3.2

Flora

3.2.1

Flora species

A total of 13 threatened flora species were identified by the desktop assessment as known or
predicted to occur within 10 kilometres of the study area (Table 3-12).
A total of 57 species of flora were recorded within the proposal site, comprising 26 native and
31 exotic species. The Poaceae family was the most diverse group of flora. No threatened flora
species were recorded within the study area during surveys (refer Section 3.7.2).
The full flora species list recorded is provided in Appendix A.
3.2.2

Priority weeds

Two weed species listed as priority weeds under the Biosecurity Act 2015 by the NSW
Department of Primary Industries – Biosecurity (DPI), for the Mid Coast Council local control
area (LCA) were identified in the study area. The two species and their respective control
categories are listed in Table 3-2. Two species recorded in the study area (Lantana and
Blackberry) are listed as Weeds of National Significance (WONS).
Table 3-2 Declared noxious weeds recorded in study area
Scientific Name
Rubus fruticosus
aggregate species

Opuntia stricta
Lantana camara

3.3

Common
Name
Blackberry

Common
pear
Lantana

Control category (Biosecurity Act)

WONS

Prohibition on dealings: must not be imported
into the state or sold
Regional Recommended Measure: Land
managers should mitigate the risk of new
weeds being introduced to their land
Prohibition on dealings: must not be imported
into the state or sold
NA

Y

Y

Plant community types

Desktop analysis of the vegetation mapping and confirmation during surveys found two
vegetation types within the study area (refer Table 3-3).
Table 3-3 Plant community types
Plant community type (PCT)

Condition
class

Threatened ecological
community?

Cabbage Gum-Rough-barked Apple
grassy woodland on alluvial
floodplains of the lower Hunter (1594)
Cabbage Gum-Rough-barked Apple
grassy woodland on alluvial
floodplains of the lower Hunter (1594)
Exotic Grassland
Total

Moderate/
Good

Yes – River-flat
Eucalypt Forest
EEC1,2
Yes – River-flat
Eucalypt Forest
EEC1,2
No

Low

Low

Area
(hectares ) in
proposal site
0.30

0.07

3.57
3.94

Note: 1 River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions under the TSC Act.
2 River-Flat

Eucalypt Forest on Coastal Floodplains of New South Wales, Preliminary
Determination of Critically Endangered (CEEC) under the EPBC Act.
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3.3.1

River-flat Eucalypt Forest

Vegetation formation: Forested Wetland (Keith 2004).
Vegetation class: Coastal Floodplain Wetland (Keith 2004).
PCT: Cabbage Gum-Rough-barked Apple grassy woodland on alluvial floodplains of the lower
Hunter (1594).
BVT: No vegetation mapping was available for the study area.
Conservation status: This community is consistent with River-Flat Eucalypt Forest on Coastal
Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner
Bioregions which is listed as endangered under the TSC Act. This community also has a
preliminary determination of Critically Endangered Ecological Community (CEEC) under the
EPBC Act (1 October 2016) (DoEE, 2016).
Estimate of percent cleared: The extent of the River-Flat Eucalypt Forest on Coastal
Floodplains of the NSW North Coast, Sydney Basin and South East Corner bioregions prior to
European settlement has not been mapped across its entire range. However, one estimate
based on a compilation of regional vegetation maps suggests that Coastal Floodplain Wetlands,
which include Temperate Eucalypt Forest on Coastal Floodplains, currently cover 800-1400
square kilometres, representing less than 30% of the original extent of this broadly defined
vegetation class (Keith 2004).
Condition: Areas of vegetation within the study area in moderate/good condition are defined as
those which contain greater than 50% of the lower value of the over-storey percent foliage cover
benchmark for this vegetation type (i.e. 15%) and greater than 50% coverage of native
groundcover species. Areas with lower over-storey percentage cover and lower coverage of
native groundcover species are identified as being in a state of low condition.
Extent in the study area: 4.13 hectares of moderate/good condition vegetation and 2.03
hectares of low condition vegetation occurs along the riparian fringe of the Barrington River and
associated floodplain areas in the north-western section of the study area.
Table 3-4 River-Flat Eucalypt Forest floristic composition
Structure

Average
height and
height range
(metres )
20 m (1025 m)

Average
cover and
cover range

Typical species

25% (1040%)

Small trees
Shrubs

3 m (1-5 m)
2 m (1-3 m)

5% (1-10%)
5% (1-10%)

Groundcover

0.5 m (0-1 m)

90% (8595%)

Cabbage Gum (Eucalyptus amplifolia), River
Oak (Casuarina cunninghamiana) and
Broad-leaved Apple (Angophora
subvelutina).
Kurrajong (Brachychiton populnea).
Sydney Golden Wattle (Acacia longifolia),
Maiden’s Wattle (Acacia maidenii), Black
Thorne (Bursaria spinosa) and Large Mock
Olive (Notelaea longifolia).
Kikuyu (Pennisetum clandestinum*), Rhodes
Grass (Chloris gayn*a), Lamb’s Tongues
(Plantago lanceolata*), White Clover
(Trifolium repens*), Prickly Sowthistle
(Sonchus aspera*) and Clustered Dock
(Rumex conglomeratus*).Blady Grass
(Imperata cylindrica), Couch (Cynodon
dactylon), Kangaroo Grass (Themeda
australis), Kidney weed (Dichondra repens)
and Whiteroot (Pratia purpurescens).

Trees
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Structure

Vines &
climbers

Average
height and
height range
(metres )
2m

Average
cover and
cover range

Typical species

5% (1-10%)

Cape Honeysuckle (Tecoma capensis),
Japanese Honeysuckle (Lonicera japonica),
Moth Vine (Araujia sericifera), Morning Glory
(Ipomoea indica) and Coastal Morning Glory
(Ipomoea cairica).

* Denotes exotic species
Description: The community had an open forest structure dominated by Cabbage Gum
(Eucalyptus amplifolia), River Oak (Casuarina cunninghamiana) and Broad-leaved Apple
(Angophora subvelutina). Other canopy species which occurred to a lesser extent included
Forest Redgum (Eucalyptus tereticornis) and Grey Box (Eucalyptus mollucana). The introduced;
Weeping Willow (Salix babylonica) was also present adjacent to the river.
Native midstorey and shrub species included Sydney Golden Wattle (Acacia longifolia),
Maiden’s Wattle (Acacia maidenii), Black Thorne (Bursaria spinosa) and Large Mock Olive
(Notelaea longifolia). Large infestations of Small-leaved Privet (Ligustrum sinense*), Lantana
(Lantana camara*) and Wild Tobacco (Solanum mauritianum*) were present and formed large
impenetrable thickets in some areas. Introduced vine species included Cape Honeysuckle
(Tecoma capensis*), Japanese Honeysuckle (Lonicera japonica*), Morning Glory (Ipomoea
indica*) and Coastal Morning Glory (Ipomoea cairica*). An infestation of Giant Reed Grass
(Arundo donax*) was also present within the river.
The groundcover was dominated mainly by introduced grasses such as Kikuyu (Pennisetum
clandestinum*) and Rhodes Grass (Chloris gayna*). A range of exotic herbs were abundant
such as Lamb’s Tongues (Plantago lanceolata*), White Clover (Trifolium repens*), Prickly
Sowthistle (Sonchus aspera*), Greater Beggar’s Ticks (Bidens subalternans*) and Clustered
Dock (Rumex conglomeratus*). Native grasses included Blady Grass (Imperata cylindrica),
Couch (Cynodon dactylon) and Kangaroo Grass (Themeda australis). Few native herbs were
present, including Kidney weed (Dichondra repens) and Whiteroot (Pratia purpurescens).
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Photo 1
3.3.2

River-Flat Eucalypt Forest EEC high/moderate condition
Exotic grassland

Vegetation formation: N/A
Vegetation class: N/A
PCT: N/A
BVT: N/A
Conservation status: Not listed under the TSC Act or EPBC Act.
Estimate of percent cleared: N/A
Condition: Less than 50% of ground cover species are native, therefore the grassland is
identified as being in a state of low condition.
Extent in the study area: 13.75 hectares of the vegetation type occurs adjacent to the riparian
vegetation along the Barrington River.
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Table 3-5 Exotic grassland floristic composition
Structure

Average
height and
height range
(metres )
20 m (1025 m)

Average
cover and
cover range

Typical species

<5%
(1-5%)

Small trees

3 m (1-5 m)

Shrubs

2 m (1-3 m)

Ground covers

0.5 m (0-1 m)

<5%
(1-5%)
<5%
(1-5%)
90%
(85-95%)

Isolated trees mainly included Cabbage
Gum (Eucalyptus amplifolia) and Broadleaved Apple (Angophora subvelutina)
Absent

Vines &
climbers

2m

Trees

5% (1-10%)

Absent
Kikuyu (Pennisetum clandestinum*),
Rhodes Grass (Chloris gayna*), Lamb’s
Tongues (Plantago lanceolate (Sonchus
aspera*), White Clover (Trifolium repens*),
Prickly Sowthistle (Sonchus aspera),
Clustered Dock (Rumex conglomeratus),
Blady Grass (Imperata cylindrica), Couch
(Cynodon dactylon), Kangaroo Grass
(Themeda australis), Kidney weed
(Dichondra repens), Whiteroot (Pratia
purpurescens) and Desmodium
rhytidophyllum
Japanese Honeysuckle (Lonicera japonica)

* Denotes exotic species
Description: The grassland was dominated by introduced grasses such as Kikuyu (Pennisetum
clandestinum*), Rhodes Grass (Chloris gayna*). A range of exotic herbs were also abundant
including Lamb’s Tongues (Plantago lanceolata*), White Clover (Trifolium repens*), Sonchus
aspera (Prickly Sowthistle*), Greater Beggar’s Ticks (Bidens subalternans*) and Clustered Dock
(Rumex conglomeratus*).
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Photo 2

3.4

Exotic grassland with scattered trees

Groundwater dependent ecosystems

The River-flat Eucalypt Forest EEC identified within the study area is consistent with the
Cabbage Gum - Rough-barked Apple grassy woodland on alluvial floodplains of the lower
Hunter groundwater dependant ecosystem (GDE) (NSW Water, 2014). The extent of the
community within the study area (6.16 hectares) is detailed on Figure 3-2 and typically occurs in
association with silts, clay-loams and sandy loams, on periodically inundated alluvial flats,
drainage lines and river terraces associated with coastal floodplains, (OEH, 2016e). Such GDEs
typically play an important role in maintaining riverbank stability.
No other groundwater dependant ecosystems were identified within the study area.
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3.5

Fauna

3.5.1

Fauna species

A total of 54 species of fauna were recorded within the proposal site, comprising of all native
species. Bird were the most diverse group of fauna. Three species listed as Vulnerable under
the TSC Act, and one species listed under the EPBC Act were recorded during surveys (refer
Section 3.7.3), these included:


Koala (Phascolarctos cinereus) (listed as vulnerable under both the TSC and EPBC Acts)



Eastern Freetail-Bat (Mormopterus norfolkensis) (listed as vulnerable under the TSC Act)



Southern Myotis (Myotis macropus) (listed as vulnerable under the TSC Act)

The full fauna species list recorded is provided in Appendix A.
3.5.2

Terrestrial fauna habitat

Riparian vegetation
This habitat generally consisted of a dense exotic groundcover and mid-storey dominated by
Small-leaved Privet (Ligustrum sinense) with a sparse native canopy of River Oak (Casuarina
cunninghamiana), Cabbage Gum (Eucalyptus amplifolia) and Rough-barked Apple (Angophora
floribunda). This habitat type was restricted to the riparian fringe of the Barrington River and its
banks. A limited amount of fallen timber and a low number of hollow-bearing trees were
identified within this habitat. This habitat provides foraging and sheltering habitat for birds,
reptiles, amphibians and mammals, including the threatened Spot-tailed Quoll, Booroolong
Frog, Grey-headed Flying–fox and Koala. Riparian vegetation also provides suitable foraging
and breeding habitat for microbats species including the Eastern Freetail-bat and Southern
Myotis. This habitat also contained suitable foraging and sheltering habitat for the Koala,
including the presence of two feed tree species, Cabbage Gum (Eucalyptus amplifolia) and
Grey Box (Eucalyptus moluccana). This habitat type within the proposal site was in a highly
degraded condition with limited resources compared to that contained within the broader study
area.
Exotic Grassland with scattered trees
This habitat type comprised a large proportion of the proposal site and study area. It typically
consisted of agricultural and exotic grassland species with scattered and isolated remnant trees,
including River Oak (Casuarina cunninghamiana) and typically hollow Cabbage Gum
(Eucalyptus amplifolia). This habitat was heavily disturbed and generally lacked floristic diversity
and structural complexity. This habitat provides marginal quality foraging and sheltering habitat
for birds, amphibians and reptiles. This habitat also provides low quality sheltering and breeding
habitat for threatened microbat species and sheltering habitat for the Koala.
Aquatic habitat
A range of aquatic habitats were identified within the study area which could provide suitable
foraging habitat for threatened fauna species. A large slow moving pool was identified within the
proposal site which would provide suitable foraging habitat for both the Southern Myotis and
Black-necked Stork. The Southern Myotis is a fishing bat, known to utilise slow moving and
large open pool habitats for foraging for insects and small fish.
The study area also contains known foraging habitat for the recreationally significant Australian
Bass and socially significant Platypus. The proposal site also contains suitable denning sites for
the Platypus, although no active dens were identified during surveys (see Section 3.6).
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Existing bridge structure
At least two microbat roosts were identified within the bridge structure during the initial GHD
surveys, with the main roost was located on the western side of the structure in a join between
the bridge decking and lateral support beams (Photo 6). Previous microbat surveys (Advitech
2016) also identified potential roosts in the Barrington Bridge infrastructure. Several microbats
were observed leaving the bridge structure at dusk during both the GHD and Advitech (2016)
microbat surveys. Whilst the species leaving the roost could not be directly identified through
observation, based on results of Anabat call analysis it was considered likely that the species
utilising the roosts in the bridge was the threatened Southern Myotis, which are listed as
Vulnerable under the TSC Act. The threatened Eastern Bentwing-bat and Little Bentwing-bat
were also tentatively recorded through call analysis and could also potentially use the bridge as
a roost site.

Photo 3

Microbat roost identified underneath the existing Barrington
Bridge

Geolink conducted further detailed surveys in early November 2017 at Barrington Bridge. At
Barrington Bridge, 18 adults and six young were present in the roost site located directly east of
Pier 4. An estimated minimum 15 microbats were observed returning to the bridge during the
dawn surveys additional to the 18 recorded at the known roost site. Geolink could not determine
the exact number of microbats roosting at the bridge, but estimated it was likely to exceed 30
adults. Their results are provided in Table 3-6.
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Table 3-6 Barrington Bridge roost locations
Span
3

Ref. No.
1

Location*
Between cross girders 3 and 4,
near stringers 3 and 4
Between cross girders 5 and 6,
near stringers 3 and 4
Around cross girder 8, near
stringers 3 and 4.
Between cross girders 8 and 9,
above stringer 3.

3

2

3

3

4

1

4

2

Between cross girders 6 and 8,
around stringer 4

4

3

4

4

Around cross girder 5, near
stringers 4 and 5
Around cross girders 2 and 3,
near stringers 3 and 4

Comment
Confirmed roost site with microbats
observed returning at dawn.
Likely roost site with microbats
appearing to return at dawn.
Likely roost site with microbats
appearing to return at dawn.
Confirmed roost site. 18 x adult
Southern Myotis and 6 dependant
young.
Likely roost site with microbats
heard and appearing to depart and
return at dusk and dawn
respectively.
Confirmed roost site with microbats
observed returning at dawn.
Confirmed roost site with microbats
observed returning at dawn. Roost
appeared to be within a rotted
cavity in the transverse decking, as
well as gaps between the decking.

* Cross girders are numbered east to west per span. Stringers are numbered north to south.
It is considered that the existing bridge support numerous potential microbat roost sites, including
rotted timber cavities, and gaps between the transverse timber decking (particularly above the
timber stringers and keys).
Additional bat roost habitat in the locality
Additional surveys were conducted by GHD at various bridges throughout the locality. A total of
25 bridges were identified within the locality, seven of which were considered to contain suitable
microbat roosting habitat. Of these, four bridges were confirmed to contain roosting microbats
during the survey. Three structures were concrete bridges and one was a timber bridge. The
Southern Myotis was recorded in three of the structures (including one flood-liable structure), and
probably also in the fourth, however a positive identification could not be made. Many hollowbearing trees are present in the locality and could also provide roosting habitat for microbats.
Geolink also conducted surveys at the seven structures identified by GHD in the locality as
having known or potential roost habitat. These surveys identified four structures with microbats,
including one floodprone structure that supported a small Southern Myotis breeding colony. Nonbreeding roosting Southern Myotis were recorded at two other sites (two individuals at each site).
Small numbers of Eastern Bentwing Bats were recorded at two sites. Results of the GHD and
Geolink surveys in the locality are provided in Table 3-7.
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Table 3-7 Known and potential bat roosts in the locality
Site name
Barrington
West Road 1

Site
no.
1

Structure

GHD results

Geolink results

Concrete
bridge







1x Southern Myotis
present in 1.5cm
joiner crack
Guano and urine
stains present





Bowman Farm
Road 2

2

Wooden
bridge





Two bat species
identified utilising
same hollow in
bridge; Little Forest
Bat (Vespadelus
vulturnus) and
Southern Myotis
Multiple
fissures/cracks
present in underside
of bridge







Photos

2 x Southern Myotis
roosting in join between
bridge planks (opening 22
mm wide)
3 x Eastern Bentwing Bat
roosting in join between
bridge planks (opening 12,
17 and 19 mm wide).
No evidence of the site
being used as Southern
Myotis breeding habitat.
5 x adult Southern Myotis
and 6 dependant young
(range from newborns to up
to 1 week old, being furless
to lightly furred). Likely to be
additional bats present but
not observable within the
cavity.
Roost located in the same
hollows recorded by GHD in
October 2017.
Comprises a Southern
Myotis maternity roost site.
Note that following
identification of dependent
young, flash flooding
occurred and water levels
were above the headstocks,
likely resulting in drowning
of pups (and potentially also
adults) (J. Stokes, pers.
comm.).
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Site name
Craven Creek
Road 5

Site
no.
3

Structure

GHD results

Geolink results

Concrete
bridge






3 x Southern Myotis
Guano and urine
stains




Thunderbolts
Way 4

4

Concrete
bridge




Four microbats and
guano and urine
stains
4 roost sites with
guano identified





Bowman Farm
Road 3

5

Concrete
bridge



No visible signs of
microbats roosting
due to bridge access
constraints but
habitat considered
highly likely to contain
bats






Photos

2 x Southern Myotis
roosting in join between
bridge planks (opening 18
mm wide).
Roost likely to be in a
similar located as recorded
by GHD in October 2017.
No evidence of the site
being used as Southern
Myotis breeding habitat
3 x Eastern Bentwing Bat
roosting in concrete cavity
(the same located as
recorded by GHD in
October 2017).
No evidence of the site
being used as Southern
Myotis breeding habitat.

No microbats detected.
Potential roosting habitat
includes Fairy Martin nests,
exposed roosting area on
concrete joins and pier
cavities.
Evidence of microbat usage
as a roost site detected via
moderate staining and
minor guano
accumulations. Roost site
comprised exposed roosting
location (not suitable as
breeding habitat).
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Site name
Faukland Road
1

Site
no.
6

Structure

GHD results

Geolink results

Concrete
bridge






No visible signs of
microbats roosting
but habitat
considered highly
likely to contain bats



Thunderbolts
Way 1

7

Concrete
bridge with
wooden
underside



No visible signs of
microbats roosting
but habitat
considered highly
likely to contain bats




Photos

No microbats detected.
Potential roosting habitat
includes Fairy Martin nests
and exposed roosting area
on concrete joins.
Evidence of microbat usage
as a roost site detected via
moderate staining and
minor guano
accumulations. Roost site
comprised exposed roosting
location (not suitable as
breeding habitat).
No microbats or evidence of
roosting activity detected.
Potential roosting habitat
includes rotted corbel
cavities and rough concrete
(exposed roost) at the
stringer/decking interface.
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3.6

Aquatic ecosystems

3.6.1

Instream habitat

The Barrington River is a major permanent freshwater waterway and provides habitat for a
variety of aquatic fauna and flora. Aquatic habitat surveys were undertaken within the study
area within three 150 metre reaches as detailed in Figure 2-2. Several riffle and pool sequences
exist within the study area, both up and downstream of the proposal site (Photo 4). Large semicontinuous stands of emergent macrophytes were identified within the study area that provide
suitable habitat for macroinvertebrates and small and/or juvenile fish species. The riparian
vegetation present along banks of the Barrington River also provide suitable sheltering and
foraging habitat for aquatic species. The river banks observed to be composed of consolidated
material (clay) with embedded cobbles.
Instream aquatic vegetation was generally sparse within the proposal site, with some sedge
growth along river banks. A single, small area of submerged macrophyte growth (Ceratophyllum
demersum) was identified in a section of fast flowing riffle within the proposal site. Emergent
(Schoenoplectus mucronatus) and floating (Nymphoides indica) macrophytes were observed
growing in the reach three tributaries. Riparian vegetation was observed to protrude into the
river, providing suitable habitat for macroinvertebrates. There was also a range of submerged
aquatic habitat present in the proposal site including; algal growth, leafy debris and some woody
snags.
Riverbed substrate within the main channel of the study area was made up of cobbles
(Photo 5), with areas of sand and silt deposition also present. Small tributaries were present
within all three reaches. Each tributary contained a heavy layer of silt over cobbles and were
low or no flow at the time of the survey. The presence of cobble substrate and fast flow within
the main Barrington River channel restricted growth of aquatic flora, and vegetation was
therefore restricted to the banks or tributaries. Active erosion was also evident on the western
bank in the proposal site (Photo 6).The existing bridge abutments may also provide an artificial
shelter for aquatic fauna species from flow, as deeper pool sections were observed around
each abutment.
Given the presence of riffles and cobble substrate, snags and boulders as well as permanent
flow, the aquatic habitat within the study area and Barrington River is classified as Type 1,
Class 1 fish habitat under the Policy and guidelines for fish habitat conservation and
management (DPI 2013) (Figure 3-3).
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Photo 4

Riffle present in Reach 2, running into a deep pool (Reach 1)

Photo 5

Cobble substrate found in all reaches surveyed (Reach 2)
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Photo 6
3.6.2

Erosion on left bank (Reach 2).
Aquatic fauna

Three Platypuses (Ornithorhynchus anatinus) were observed within the study area during
surveys, two individuals within the proposal site, and a third observed downstream of the
proposal site. There were no active burrows found within the study area during bank searches,
however the eastern bank was considered very good habitat for burrowing. Habitat available for
foraging and burrowing was abundant throughout the study area, particularly within the
proposed construction area given the riffle-pool sequences, cobble substrate and vertical
consolidated eastern bank, which also contained a large amount of overhanging shrubs and
trees, providing protection for Platypuses transiting from burrows. Although not threatened, the
Platypus is an iconic species with social and cultural values to the local community.
A single Long-necked Turtle (Chelodina longicollis) was observed during macroinvertebrate
sampling in reach 3. This species is widely distributed, highly mobile, and has little preference
for nesting substrate (Kennett et al. 2009).
Fish
No threatened fish species were observed or recorded during field surveys, nor are considered
likely to occur within the study area.
Four fish species were caught during electrofishing sampling within the three reaches of the
Barrington River study area (Table 3-6). Reach 2 had the greatest diversity in depth and flow
and the highest diversity of fish species. Cox’s Gudgeon (Gobiomorphus coxii) was the most
abundant fish species caught in any reach, with the highest abundances recorded in the riffle
sections of each reach.
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Table 3-8 Fish species caught during sampling

Scientific Name

Common Name

Anguilla reinhardtii
Gobiomorphus coxii
Hypseleotris compressa
Retropinna semoni

Long-finned Eel
Cox’s Gudgeon
Empire Gudgeon
Australian Smelt

Reach 1

Reach 2

Reach 3











While no large fish were collected during fish sampling, the presence of undercut banks, large
woody debris and overhanging vegetation (Lomandra longifolia, Emmenosperma sp. and
Ligustrum sinense) provided very good habitat for these species. The presence of flow, riffles
and cobble substrate denotes good habitat for the passage and feeding of larger predatory fish
such as the Australian Bass (Macquaria novemaculeata). Passage for the Australian Bass is
particularly important in the Barrington River since programs have been implemented to remove
passage restrictions for native migratory species (DPI 2008). Non-native species such as the
Rainbow Trout (Oncorhynchus mykiss) are also likely to occur within the reach 1 of the study
area (Figure 2-2), as large rocky outcrops and deep, cool water pools were present.
Macroinvertebrates
A total of 37 macroinvertebrate families were collected from the representative samples of edge
and riffle habitat at one sampling site within the proposal site (refer Figure 2-2).
Macroinvertebrate communities in both habitats were found to be in good condition, with a more
diverse community being collected in the edge samples (refer Table 3-9). This is likely due to
the heterogeneous nature of the edge habitat throughout the site. The riffle habitat, although of
various depths, was made up almost entirely of cobbles and boulders, and therefore supported
a similar community of macroinvertebrate families between habitats. A full list of the
macroinvertebrates collected during surveys is provided in Appendix A.
Both edge and riffle samples contained a relatively high number of EPT taxa, with half of the
taxa collected in the riffle sample being from the more sensitive orders (Table 3-9). SIGNAL-2
results reflected this. Although both samples appeared to have mild-moderate pollution
according to Gooderham and Tsyrlin (2005), there was little evidence of this at the site besides
some localised land clearing and agriculture.
Overall, the macroinvertebrate community in the proposal site is made up of diverse, pollution
sensitive taxa that could be influenced by changes in water quality (particularly turbidity) over
short timeframes. The macroinvertebrates found within the proposal site are likely to be a food
source for fish, turtles, frogs, Platypus, birds and the Southern Myotis, and should therefore be
considered when undertaking any earth disturbance activities.
Table 3-9 Macroinvertebrate metrics calculated for samples collected
Metric

Edge Sample

Riffle Sample

Taxa richness
EPT richness

27
7

22
11

SIGNAL-2

4.08

5.57
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3.6.3

Water quality

In-situ water quality results were similar across all three reaches during sampling (refer
Table 3-10). Dissolved oxygen was recorded at higher saturations in Reach 1 and Reach 2, as
these zones were made up of riffles, and therefore constantly aerated by turbulent water. pH
recorded in all three reaches was circumneutral, and EC was low, which is considered normal
for a montane river environment. Although there was evidence of siltation in small tributaries
upstream of the study area, very little was being mobilised into the main channel of the
Barrington River. This was evidenced by no detectable changes in turbidity between all three
sites using the multimetre.
In-situ results recorded provide a snapshot of water quality in the Barrington River during
surveys. It is likely that water flow plays an important factor in these parametres given the
surrounding land use, local deforestation and agriculture. The catchment upstream of the study
area is large and influences from the upper reaches of the Barrington River during different
seasons (and ultimately different flow regimes) are also likely to influence the water quality in
the study area.
Table 3-10
In-situ water quality parametres collected during
macroinvertebrate sampling
Site

Time

Temp (oC)

pH

EC (uS/cm)

DO
(mg/L)
5.17

Turbidity

1.31

DO (%
sat)
64.8

Reach 3

05:20

14.3

7.77

Reach 2

07:27

14.2

7.27

37.5

98.9

10.12

0.0

Reach 1

06:40

14.1

7.46

38.4

97.9

9.99

0.0

0.0
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3.7

Threatened biota

3.7.1

Threatened ecological communities

The River-Flat eucalypt Forest vegetation within the study area is consistent with River-Flat
Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin
and South East Corner Bioregions which is listed as endangered under the TSC Act.
The following characteristics are consistent with the scientific determination for the EEC:


The vegetation is associated with a periodically inundated alluvial flat and river terrace
adjacent to a coastal floodplain.



The structure of the community consists of a tall open forest dominated by eucalypt
species.



All of the native canopy species identified within the vegetation are consistent with those
listed in the scientific determination as characterising the EEC. These include:
– Cabbage Gum (Eucalyptus amplifolia)
– River Oak (Casuarina cunninghamiana)
– Broad-leaved Apple (Angophora subvelutina)

This ecological community is also listed as Critically Endangered under a preliminary
determination under the EPBC Act, and would require offsetting if listed. The Final
Determination for this community is due to be made in April 2019.
3.7.2

Threatened flora

No threatened flora species were identified within the study area during field surveys. Twelve
threatened flora species have been previously recorded or predicted to occur within 10km of the
study area. For the majority of these species, habitat was not identified within the study area.
For the remaining species, for which potential habitat was present, field surveys confirmed that
these species are absent from the study area. Therefore, all threatened flora species are
considered to have a low likelihood of occurrence (Table 3-12).
No Assessments of Significance have been prepared for these species.
3.7.3

Threatened fauna

Three threatened fauna species were recorded within the study area during field surveys, these
included:


Southern Myotis (Myotis macropus) (listed as vulnerable under the TSC Act), recorded
breeding in Barrington Bridge



Koala (Phascolarctos cinereus) (listed as vulnerable under both the TSC and EPBC Acts)



Eastern Freetail-Bat (Mormopterus norfolkensis) (listed as vulnerable under the TSC Act)

The locations of all threatened species identified within the study area during field surveys are
detailed in Figure 3-4. The occurrence of each of these species in relation to habitat availability
within the study area is discussed below.
An additional seven threatened species listed under the TSC Act and/or EPBC Act and four
migratory bird species listed under the EPBC Act were considered likely to have a moderate or
higher likelihood of occurrence within the study area (refer Table 3-12). Majority of these
species are considered to utilise the study area as part of a wider home range, or on a
transitional basis.
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Koala
A Koala and numerous Koala scats and scratches were identified within the study area during
field surveys. The Koala was observed sheltering within the River-flat Eucalypt Forest
vegetation, located between the Barrington River Reserve and Thunderbolts Way, west of the
Barrington River Bridge (refer Figure 3-4). Koala scats were also observed in the goodmoderate condition EEC located in the north-western section of the study area (Figure 3-4).
The habitat assessment tool included within the DotE (2013) referral guidelines for the Koala
defines habitat critical to the survival of the Koala as habitats which score 5 out of 10 or greater.
Habitats to be removed for the proposal scored 7 out of 10 and therefore qualify as habitat
critical to the survival of the Koala. The Koala habitat assessment tool results are provided in
Table 3-11.
Table 3-11

Koala habitat assessment

Attribute
Koala
occurrence

Score
2

Vegetation
structure and
composition

2

Habitat
connectivity
Key existing
threats

0

Recovery value

1

2

Habitat appraisal
Evidence of one or more koalas within the last two years:
 Database searches indicated 11 records of Koala within
10 km of the study area (OEH 2016a).
 Koala recorded on site during field surveys
 Several scats and scratches observed on site during surveys
Two or more Koala feed trees identified within study area:
 Cabbage Gum (Eucalyptus amplifolia)
 Grey Box (Eucalyptus moluccana)
The study area is not part of a contiguous landscape 300- 500
hectares in area.
Desktop assessment did not show any Koala road kill or Koala
death records within 2 kilometres of the study area however,
there is a significant dog and vehicle threat present. Wild dogs
have been reported from the area and Thunderbolts Way, which
runs through the study area is a significant arterial road and has
a 100 kilometres/h speed limit. The adjacent Barrington reserve
is also likely used by dog walkers, including off leash walking.
Habitats within the study area are part of a narrow riparian fringe
along the Barrington River. The removal of 0.37 hectares of
moderate quality vegetation for the proposal would constitute a
very small proportion of this area and would not further isolate
any areas of habitat or reduce connectivity on a landscape
scale. It is uncertain whether the habitat is important for
achieving the interim recovery objectives for the relevant
context.

Assessments of significance pursuant to the TSC and EPBC Acts have been prepared for the
Koala, which are provided in Appendix C and D.
Threatened bats
Geolink recorded 18 Southern Myotis adults and six young in the roost site located directly east
of Pier 4. An estimated minimum 15 microbats were observed returning to the bridge during the
dawn surveys additional to the 18 recorded at the known roost site.
Numerous bat calls were recorded which were attributed to the species group Nyctophilus
sp./Myotis Macropus. The call characteristics of both species are very similar and can be easily
confused particularly when call quality is less than optimal. According to Pennay et al. (2004),
good quality calls can be distinguished by a number of features including initial slope and shape
of call (central kink in slope). About eight calls were consistent with the description provided by
Pennay et al. (2004) and were labelled as probable Southern Myotis (Myotis macropus).
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In addition to Southern Myotis, one threatened species, the Eastern Freetail-bat (Mormopterus
norfolkensis) listed as Vulnerable under the TSC Act, was positively identified within the
proposal site as a result of call analysis. Two other microbat species listed as vulnerable under
the TSC Act were tentatively (probable) identified as a result of call analysis – Eastern
Bentwing-Bat (Miniopterus schreibersii oceanensis) and Little Bentwing-Bat (Miniopterus
australis). Few calls were recorded for both latter species and call quality prohibited positive
(definite) identification. However, given the extent of suitable foraging habitat within the study
area and records in the locality, for the purposes of this assessment these two species were
assessed as having a high likelihood of occurrence within the proposal site and study area.
Bentwing Bats roost in culverts and under bridges, with roosting sites within the study area
positively identified during field surveys. Females breed in specific maternity caves, and as such
no breeding habitat for these species is present in the study area. The Eastern Freetail-bat is
likely to be utilising habitats within the study area for both foraging and roosting. This species
mainly breeds in hollows, but is known to roost in man-made structures such as bridges
(Churchill, 2008).
Summary
Table 3-12 summarises the likelihood of occurrence of threatened species in the study area.
Assessments of Significance have been prepared for species with a moderate or high likelihood
of occurrence or that were recorded in the study area (Appendix D). Mitigation measures to
reduce potential impacts to these species are presented in Section 5.
Table 3-12
Summary of ‘likelihood of occurrence’ for threatened flora and
fauna species
Status
Common Name (Scientific Name)

TSC
Act

EPBC
Act

FM
Act

Likelihood of
occurrence
(Low, Moderate,
High or Recorded)

Birds
1
2
3
4
5
6
7
8

Black-necked Stork (Ephippiorhynchus
asiaticus)
Regent Honeyeater (Anthochaera phrygia)
Red Goshawk (Erythrotriorchis radiates)
Squatter Pigeon (Geophaps scripta scripta)
Painted Honeyeater (Grantiella picta)
Swift Parrot (Lathamus discolour)
Southern Black-throated Finch (Poephila
cincta cincta)
Australian Painted Snipe (Rostratula
australis)

Fish
Murray Cod (Maccullochella peelii)
1
Purple Spotted Gudgeon (Mogurnda
2
adspersa)
Frogs
Booroolong Frog (Litoria booroolongensis)
1
Yellow-spotted Tree Frog (Litoria castanea)
2
Mammals
Spotted-tailed Quoll (Dasyurus maculatus)
1
Koala (Phascolarctos cinereus)
2
Eastern Bentwing-bat (Miniopterus
3
schreibersii oceanensis)
Little Bentwing-Bat (Miniopterus australis)
4

Moderate

E
CE
CE
E
V
E

E

CE
V
V
V
CE

Low
Low
Low
Low
Low

E

Low

E

Low

V

Low
E

Low

E
CE

E
E

Moderate
Low

V
V

E
V

Moderate
Recorded

V

High

V

High
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Status
Common Name (Scientific Name)
Eastern Freetail-Bat ((Mormopterus
norfolkensis)
Southern Myotis (Myotis macropus)
6
Large-eared Pied Bat (Chalinolobus dwyeri)
7
Corben’s Long-eared Bat (Nyctophilus
8
corbeni)
Greater Glider (Petauroides volans)
9
Brush-tailed Rock-wallaby (Petrogale
10
penicillata)
Grey-headed Flying-fox (Pteropus
11
poliocephalus)
Reptiles
Border Thick-tailed Gecko (Uvidicolus
1
sphyrurus)
Bell’s Turtle (Wollumbinia belli)
2
Flora
Slaty Red Gum (Eucalyptus glaucina)
1
Craven Grey Box (Eucalyptus largeana)
2
Scant Pomaderris (Pomaderris
3
queenslandica)
Granite Boronia (Boronia granitica)
4
5
Callistemon pungens
Bluegrass (Dichanthium setosum)
6
Small Snake Orchid (Diuris pedunculata)
7
McKie’s Stringybark (Eucalyptus mckieana)
8
Narrow-leaved peppermint (Eucalyptus
9
nicholii)
Omeo Stork’s Bill (Pelargonium sp.
10
Striatellum)
Tarengo Leek Orchid (Prasophyllum
11
petilum)
A Leek Orchid (Prasophyllum sp. Wybong)
12
Austral Toadflax (Thesium austral)
13
5

TSC
Act

EPBC
Act

FM
Act

Likelihood of
occurrence
(Low, Moderate,
High or Recorded)
Recorded

V
V

Recorded
Moderate

V

Low

V

Low

V

Low

V

Moderate

V

Low

V

V

Low

V
E

V

Low
Low

V

V

E
V

Low

V
E
V

E
V
V
E
V

Low
Low
Low
Low
Low

V

V

Low

E

E

Low

E

E

Low

V

CE
V

Low
Low

Aquatic fauna and fish
No threatened aquatic species listed under the EPBC Act, TSC Act or FM Act are considered
likely to occur within the study area, based on habitat present and the distributions of species.
One recreationally significant fish species the Australian Bass, is known to occur within the
Barrington River. This species migrates biannually between the upper reaches of freshwater
habitats (recorded up to 600 metres elevation) and estuarine environments (about 77 kilometres
downstream of the study area) to spawn and is an important resource to the recreational fishing
industry.
Additionally, the Platypus, is another aquatic species of social significance which was identified
within the Barrington River during surveys. Although the Platypus is not a listed threatened
species under legislative requirements, they are listed as a protected species under the NP&W
Act, consequently their impacts have been taken into consideration for this assessment.
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3.8

Wildlife connectivity corridors

The riparian vegetation within the study area is not mapped as being part of a regionally
important habitat corridor. However, given the extent of land clearing within the region and
current agricultural land uses, the vegetation within the study area, particularly riparian fringe, is
likely to be an important corridor for arboreal fauna and other species, which prefer not to
traverse across open exposed areas (such as the surrounding exotic grassland habitat). The
current bridge structure allows for continuation of connectivity along the Barrington River
riparian fringe under the existing structure, and to a lesser extent is likely to provide a
connectivity link north-south across the study area. The following threatened fauna species are
likely to utilise the vegetation within the study area as a corridor for dispersal:


Booroolong Frog (Litoria booroolongensis)



Spotted-tailed Quoll (Dasyurus maculatus)



Koala (Phascolarctos cinereus)



Eastern Bentwing-bat (Miniopterus schreibersii oceanensis)



Southern Myotis (Myotis macropus)



Eastern Freetail-bat (Mormopterus norfolkensis)



Little Bentwing-bat (Miniopterus australis)



Large-eared Pied Bat (Chalinolobus dwyeri)

The Barrington River also provides aquatic connectivity between the Pacific Ocean and higher
altitude freshwater streams, but creates a barrier for terrestrial fauna movement east and west
the study area.

3.9

Matters of National Environmental Significance

One threatened species listed under the EPBC Act; the Koala, was recorded in the study area
during the survey. An additional four threatened species (one amphibian, three mammals) are
considered to have a moderate or higher likelihood of occurrence, based on habitat attributes
identified within the study area (refer Table 3-13).
No migratory species listed under the EPBC Act were observed within the study area during
field surveys.
A total of five migratory species were identified by the desktop assessment as predicted or
known to occur within the study area. Habitat for four migratory listed species was identified
within the study area and are consequently considered likely to occur (Table 3-13). These
identified species are likely to only utilise habitats within the study area on an intermittent or
transient basis.
Assessments of Significance have been prepared for these species (Appendix D). Mitigation
measures to reduce potential impacts to these species are presented in Section 5.
Table 3-13

Matters of National Environmental Significance

Common name (Scientific name)

EPBC Act Status

Booroolong Frog (Litoria booroolongensis)

Endangered

Spotted-tailed Quoll (Dasyurus maculatus)

Endangered

Koala (Phascolarctos cinereus)

Vulnerable

Large-eared Pied Bat (Chalinolobus dwyeri)

Vulnerable

Grey-headed Flying-fox (Pteropus poliocephalus)

Vulnerable
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Common name (Scientific name)

EPBC Act Status

White-throated Needletail (Hirundapus caudacutus)

Migratory

Black-faced Monarch (Monarcha melanopsis)

Migratory

Satin Flycatcher (Myiagra cyanoleuca)

Migratory

Rufous Fantail (Rhipidura rufifrons)

Migratory

Four threatened ecological communities listed under the EPBC Act have been recorded with 10
kilometres of the study area, however, field surveys confirmed that none of these occur within
the study area (Section 3.3).
The Barrington Tops National Park occurs 15 kilometres south-west of the study area and forms
part of the Gondwana Rainforests of Australia World Heritage Area. No wetlands of national or
international importance occur within proximity of the study area. No other MNES were
identified within the study area.
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4.

Impact assessment
4.1

Construction impacts

4.1.1

Removal of vegetation

The proposal would result in the removal of predominantly exotic vegetation, and to a lesser
extent the River-Flat Eucalypt Forest EEC as summarised in Table 4-1. This estimate assumes
that all clearing and works associated with the proposal would be contained within the indicative
proposal site. Due to the prevalence of exotic species within this vegetation type in the proposal
site, the majority of the vegetation to be removed is likely to comprise exotic shrubs and
groundcover species.
The removal of native vegetation is a key threatening process under the TSC Act. A number of
mitigation measures are provided in Section 5 to minimise the potential for impacts to retained
native vegetation in the study area.
Table 4-1 Direct impacts on vegetation
Status
Plant community type (PCT)
Cabbage Gum-Rough-barked Apple
grassy woodland on alluvial floodplains
of the lower Hunter (1594)
Exotic Grassland with scattered trees
Total

TSC
Act
EEC1

-

Proposal site
(hectares/m2)

Study area
(hectares/m2)

CEEC2

0.37

6.16

-

3.57

13.75

3.94

19.91

EPBC
Act

Note: 1 River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions under the TSC Act.
2 River-Flat

Eucalypt Forest on Coastal Floodplains of New South Wales, Preliminary
Determination of Critically Endangered (CEEC) under the EPBC Act.
As discussed previously (Section 3.5), the River-flat Eucalypt Forest EEC identified within the
study area is consistent with the Cabbage Gum - Rough-barked Apple grassy woodland on
alluvial floodplains of the lower Hunter groundwater dependant ecosystem (GDE). The proposal
would result in the removal of 0.37 hectares of this GDE.
No threatened flora species were identified within the study area and all species previously
recorded within the locality have a low likelihood of occurrence within the study area. No
identifiable impacts to threatened flora species are likely to occur as a result of the proposal.
4.1.2

Removal of fauna habitat

The relatively small area of vegetation (3.94 hectares) that would be removed for the proposal is
not considered to be important habitat for local populations of native fauna species given that it
predominantly consists of exotic vegetation (3.57 hectares) which is low in flora diversity and
habitat features. The small area of native vegetation which will be removed (0.37 hectares) is
highly modified and dominated by exotic species, and is considered unlikely to be an important
habitat resource for local fauna species.
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Fauna habitat resources that would be removed include the following:


0.37 hectares of riparian vegetation containing Myrtaceous species, including suitable
feed trees for arboreal fauna and woodland bird species.



A low density of fallen logs and woody debris, which would provide limited shelter and
foraging habitat for native insects, common reptiles and amphibians.



Four hollow bearing trees will be removed as part of the proposal which are likely to
provide marginal sheltering and breeding habitat for hollow dwelling fauna species such
as birds, arboreal mammals, bats and frogs.



Suitable denning sites for the Platypus, Water Rat and turtles along the banks of the
Barrington River, particularly the eastern bank.



0.28 hectares of suitable foraging aquatic foraging areas for the Southern Myotis and
Black-necked Stork, and aquatic species such as the Australian Bass and Platypus.



3.94 hectares of exotic grassland with scattered native trees.

A summary of impacts on threatened fauna species and their habitat is summarised in
Table 4-2 and discussed in more detail in section 4.3.
Table 4-2 Impacts on threatened fauna and fauna habitat
Species

Impacts (hectares )

Potential
occurrence
(Low,
moderate,
high, recorded)

Potentially
impacted by
proposal
(Y/N)?

Moderate

Y

Removal of 0.28
hectares of potential
foraging aquatic habitat

Moderate

Y

Removal of 0.37
hectares of potential
foraging riparian habitat
and 0.28 hectares of
aquatic habitat

High

Y

Eastern Freetail-bat
(Mormopterus norfolkensis)

Recorded

Y

Southern Myotis (Myotis
macropus)

Recorded

Y

Large-eared Pied Bat
(Chalinolobus dwyeri)

Moderate

Y

Little Bentwing-bat
(Miniopterus australis)

High

Y

Grey-headed Flying-fox
(Pteropus poliocephalus)

Moderate

Y

BIRDS
Black-necked Stork
(Ephippiorhynchus asiaticus)
FROGS
Booroolong Frog (Litoria
booroolongensis)
MAMMALS
Eastern Bentwing-bat
(Miniopterus schreibersii
oceanensis)

Removal of 3.57
hectares of potential
foraging habitat
Removal of 3.57
hectares of foraging
habitat and potential
roosting habitat
Removal of 0.28
hectares of foraging
habitat
Removal of 0.37
hectares of potential
foraging habitat
Removal of 0.37
hectares of foraging
habitat
Removal of 0.37
hectares of potential
foraging habitat
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Species

Potential
occurrence
(Low,
moderate,
high, recorded)

Potentially
impacted by
proposal
(Y/N)?

Koala (Phascolarctos
cinereus)

Recorded

Y

Spotted-tailed Quoll
(Dasyurus maculatus)

High

Y

White-throated Needletail
(Hirundapus caudacutus)

Moderate

Y

Black-faced Monarch
(Monarcha melanopsis)

Moderate

Y

Satin Flycatcher (Myiagra
cyanoleuca)

Moderate

Y

Rufous Fantail (Rhipidura
rufifrons)

Moderate

Y

Impacts (hectares )

Removal of 0.37
hectares of potential
foraging, breeding and
dispersal habitat
Removal of 0.37
hectares of potential
foraging habitat

MIGRATORY BIRDS

4.1.3

Removal of 3.72
hectares of potential
foraging habitat
Removal of 0.37
hectares of potential
foraging habitat
Removal of 0.37
hectares of potential
foraging habitat
Removal of 0.37
hectares of potential
foraging and sheltering
habitat

Injury and mortality

There is potential for injury to or mortality of native fauna where native vegetation is to be
cleared or disturbed. Tree-dwelling fauna and less mobile, small terrestrial fauna (such as
common frogs and reptiles) that may be sheltering in vegetation within the proposal site are at
most risk. The proposal would also cause displacement of more mobile fauna. The magnitude
of likely impacts would vary between types of fauna, depending on their size and ecology. Some
fauna may be able to seek refuge and persist in alternative habitat outside the proposal site.
Birds are relatively mobile and so most individuals would be able to avoid injury or mortality
during vegetation clearing by moving into adjacent areas of habitat. Most individuals that would
be directly affected by construction of the proposal would be displaced initially. Continued
survival of displaced fauna would depend on the carrying capacities of neighbouring remnants
and the existing fauna present and their territories. Many of the small patches in nearby areas
are likely to be at carrying capacity already.
There is likely to be mortality of less mobile animals, such as small frogs and lizards sheltering
in leaf litter, woody debris, and crevices or under bark. Smaller terrestrial mammals, nocturnal
species and especially arboreal mammals and microbats which may be sheltering in felled trees
may also be subject to injury or mortality.
Displaced individuals would be vulnerable to predation since they would be disturbed in daylight
hours and would experience energy costs, increased risk of predation and increased
competition for resources (especially for alternative hollows). Juvenile Platypus are at most risk
of mortality during vegetation clearing, should these activities be undertaken during the nesting
period (October-March). Clearing activities, particularly in the riparian areas, are the highest risk
activity to Platypus, which may expose burrow entrances, collapse burrows, or cause burrow
flooding. Adult Platypus are likely to relocate or avoid the proposal site for the duration of the
works and then re-utilise the area once construction is complete (Grant 2012). Any construction
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activities that involve entering the Barrington River (e.g. the construction of piers or platforms)
also have the potential to encounter and possibly injure or kill aquatic fauna and flora species.
Environmental safeguards developed in accordance with Roads and Maritime Biodiversity
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) are proposed in
Section 5 to reduce potential impacts. These include pre-clearing surveys, clearing procedures,
installation of nest boxes fauna rescue and relocation protocols.
4.1.4

Indirect impacts – Lighting, noise and vibration

Noise and vibration impacts would occur during the construction phase of the proposal. Once
the proposal is operational, noise and vibration is expected to be less than existing conditions,
given the new bridge will be concrete rather than timber.
Noise and vibration impacts are expected during the various stages of construction as a result
of vegetation clearing, placement of the rock platform, boring of piles, vehicle movement and
operation of plant for construction of the new bridge. Raised levels of noise and vibration may
deter native fauna from using the study area during construction. This may potentially interrupt
dispersal of fauna within the locality if species are unwilling to travel through the study area.
Species may also abandon the study area to avoid the disturbance. It is however likely that
fauna species which occur within the vicinity of the study area are somewhat habituated to
noises and vibration resulting from the existing bridge and the proximity of residential areas and
major roads. Species which are particularly sensitive to increased noise levels are likely to have
already moved away from these areas.
Impacts of construction noise on roosting bats
There is little information currently available that details how bats respond to anthropogenic
noise (Jones 2008; Schaub et al. 2008; Siemers and Schaub 2011; Lou et al. 2014). None of
the available literature applies to Australian bat species. The species studied often have
different habitat requirements and their echolocation properties are different to species such as
the Southern Myotis, hence making accurate comparisons difficult. Thus a precautionary
approach is best advised based on the availability of current literature.
Many bats roost in bridges, and are thus subject to high levels of anthropogenic noise. Bats are
most sensitive to frequencies >10 kHz (Neuweiler, 1990; Pfalzer and Kusch, 2003; Hoffmann et
al., 2008), which is well above the frequencies in anthropogenic sounds (such as traffic and
construction noise) that typically contain the most sound energy. Loud ultrasonic noise (i.e.,
having frequencies above the range of human hearing >20 kHz) have been found to deter bats
from accessing and using known bridge roosts (Szewczak 2011 cited in Caltrans 2016).
Echolocating bats appear to be at relatively low risk of direct impacts of anthropogenic noise
(Tressler & Smotherman 2009). Audiograms indicate the frequencies these bats hear are high
above the dominant frequencies of the main sources of anthropogenic noise such as road traffic
(Tressler & Smotherman 2009). A study of the Big Brown Bat (Eptesicus fuscus) found that this
species is less susceptible to noise-induced hearing losses compared to other mammals. The
bats’ decreased susceptibility may be related to the unique demands of echolocation, which
requires foraging and navigation in the midst of intense noisy soundscapes (Simmons et al
2016). Traffic noise (and presumably construction noise) can potentially deter bats such as the
Greater Mouse-eared Bat (Myotis myotis) from feeding alongside and crossing over highways
(Schaub et al. 2008; Siemers and Schaub 2011). This species listens for prey-generated
sounds and gleans food items from the ground or other substrate, and uses echolocation for
orientation. The Southern Myotis has a similar foraging method, gleaning for fish and
macroinvertebrates from the surface of the water (Burns and Coles 2007).
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Many bat species conserve energy by engaging in torpor, which is characterized by a reduction
of metabolic rate, body temperature and other physiological processes. Although the central
nervous system continues to function at low body temperatures, the peripheral and brainstem
auditory systems become less responsive as body temperature declines. Lab tests on the
Greater Mouse-eared Bat (Myotis myotis), which roosts under bridges, have shown that torpid
individuals showed increasing responses to noise from morning towards evening (i.e. towards
the onset of the active phase), but torpid bats rapidly habituated to repeated and prolonged
noise exposure (Luo et al 2014).
According to the California Transport (2016) Technical Guidance for Assessment and Mitigation
of the Effects of Traffic Noise and Road Construction Noise on Bats, construction noise can
potentially affect bats in the following ways:


Sudden, loud noises can potentially disturb bats and cause abandonment of roosts.



Sudden, loud noises can potentially cause temporary or permanent hearing loss in bats,
affecting echolocation and passive listening.



Chronic disturbance may also alter important colony activity patterns, particularly during
the breeding season, and could also disrupt critical torpor cycles of
hibernating/overwintering bats, forcing them to overuse critical energy resources.



Young in maternity colonies are particularly susceptible to noise induced hearing loss
during sensitive development periods (Caltrans 2016).

The construction phase is unlikely to prevent bat access to the existing bridge structure nor
change the microclimate conditions of the bridge roost. The bat colonies currently roosting in
the bridge are likely habituated to existing noise and vibration from vehicular traffic crossing the
bridge. Increased noise, vibration and lighting from construction may, however, impact bats as
discussed above. In particular, impacts are most likely to result from:


Sudden loud noise and vibration that the bats are not habituated to, particularly if this
occurs during the breeding season or when bats are in torpor



Use of additional lighting, if required during winter work hours



Disruption of foraging habitat if loud noises increase near the bridge during foraging
periods in winter

Noise impacts are most likely to occur when construction works are in the immediate vicinity of
the roosts in the existing bridge. Works most likely therefore to create noise that may disturb or
impact the bats comprise the following:


Installation and removal of the rock platform in the river to construct the new bridge.
Installation of the rock platform is anticipated to take two weeks and removal is
anticipated to take one week, totalling three weeks over the total 12 month construction
period. The distance from the rock platform to the existing bridge is about six metres. The
rock platform works occur within 30 metres of the known Southern Myotis roosting sites.



Piling of the abutments and piers, with a sound power level of 114 dBA for the piling rig,
the predicted sound level at 5 metres, the closest point construction would be undertaken
from the existing bridge, is approximately 92 dBA. Piling is anticipated to take nine days
over the total 12 month construction period. For each pier, a total of eight hours over a
three day period would be required for piling. The distance from the piles to the existing
bridge ranges from eight metres (pier 1), 16 metres (pier 2) to 24 metres (pier 3). All piles
occur within 30 metres of the known Southern Myotis roosting sites.

Measures relevant to reducing noise and vibration impacts on bats have been summarised in
Section 5.
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Aquatic fauna
Noise and vibration may potentially disturb aquatic fauna, in particular turtles and Platypus.
Platypus are very secretive and inconspicuous animals feeding nocturnally, particularly during
dawn and dusk. They spend the majority of daylight hours sheltering in burrows dug into the
sides of riverbanks. Construction noise and vibration may potentially disturb any Platypus
residing in the study area. No burrows were identified within the proposal site during surveys,
however the eastern bank was considered highly suitable for Platypus burrow sites. If any
Platypus burrows do occur in the proposal site individuals may be at risk of burial or at least
displacement from these burrows during construction works. Similarly, turtles may utilise bank
hollows and woody debris for resting and foraging, however no suitable egg laying sites were
identified within the proposal site. Displaced aquatic fauna species are expected to return to the
proposal site post works.
The Barrington River supports a semi-continuous strip of riparian vegetation and similar aquatic
habitat throughout the study area and beyond. The removal of a relatively small extent of
riparian vegetation and a temporary alteration to aquatic habitat within the proposal site is
unlikely to significantly impact aquatic species, as sufficient habitat will remain within the study
area outside of the proposal site and instream connectivity will persist during construction.
Noise and vibration during the operational phase of the proposal are expected to be similar to
those currently experienced within the study area. Measures relevant to reducing noise and
vibration impacts on native fauna have been summarised in Section 5.
4.1.5

Aquatic impacts

The proposal will involve about 0.28 hectares of instream impacts, including impacts to fish
passage and hydrology. This impact assessment has been prepared in accordance with the
Fisheries NSW policy and guidelines for fish habitat conservation and management (DPI 2013).
The likely and potential impacts of the proposal are detailed in the following sections.
Loss of habitat and temporary displacement of fauna
The proposal will remove 0.37 hectares of riparian vegetation and 0.28 hectares of instream
aquatic habitat, modify currently shaded areas, remove some small snags and alter the existing
aquatic habitat within the proposal site via shading and habitat removal/modification.
Consequently, these works will result in the modification and/or removal of 0.28 hectares of
potential foraging and sheltering habitat for aquatic species, including the Platypus, turtles and
fish species.
The proposal site is considered highly likely to contain Platypus dens, and be a resting area for
migratory fish species such as the Australian Bass. The proposal is likely to result in the
temporary displacement of aquatic fauna such as fish, crustaceans, turtles and Platypus during
the construction phase, however direct mortality of aquatic fauna or any significant change to
aquatic species community structure or abundance is unlikely.
Given the localised and temporary nature of the impacts discussed, and the mitigation
measures detailed in Section 5 for avoiding and minimising impacts to aquatic fauna, the
proposal is considered likely to have a minimal impact on aquatic biota.
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Obstruction to fish passage and altered hydrology
The free passage of fish within rivers and streams is a critical aspect of aquatic ecology and if
not maintained can result in:


Restricting the migration of spawning fish



Reducing the dispersal of juvenile fish to new habitat areas



Limiting the passage of fish between feeding grounds



Increasing the susceptibility of fish accumulating below barriers to predation and disease



Fragmenting fish communities and reducing gene flow within fish populations



Creating unsuitable living or breeding conditions



Altering the hydrology and water quality of waterways both upstream and downstream of
instream structures



Changing species diversity due to local extinctions of species and altering the abundance
of remaining populations

Many species of freshwater fish are for at least a part of their lifecycle considered to be
migratory or undertake broad-scale movements between habitats. Species such as the
Australian Bass (Macquaria novemaculeata) and freshwater eels are known for their
catadromous (fresh to saltwater) migrations to spawn. In general, upstream movements are
triggered by flow events that can remove natural barriers to movement, whereas downstream
migrations are known to occur under baseflow river conditions (Midgely 2015).
Other aquatic fauna such as Platypus and turtles also require movement between habitats.
Platypus can have large home ranges often feed along several kilometres of waterway in a
single session, therefore requiring passage through a creek or stream (Gardner & Serena,
1995). Turtles also readily move from one habitat to another during feeding and also require
passage through creeks or streams.
The proposal requires the installation of a temporary physical instream structure, which has
been designed in consultation with DPI Fisheries to minimise impacts to fish migration and
aquatic biota movement and watercraft passage, whilst facilitating access to the proposal site
for construction activities. The proposed instream structure will take approximately two weeks to
construct and two weeks to remove
The proposed instream structure will consist of three temporary rock infill platforms (spanning
about 0.1 hectare) and two 1.8 metre wide concrete culverts to allow for water flow (refer Figure
4-1). When in place, the structure provides connectivity between downstream and upstream
areas through culverts, along with a low flow resting area along the right bank at the confluence
of a small tributary.
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The construction of a temporary in-stream rock platform may present a partial physical barrier
for aquatic biota movement. However, the provision of two 1.8 metre wide culverts and
maintenance of a natural open passage channel along the western bank (refer Figure 4-1) are
considered to provide sufficient flow and water depth to allow fauna passage to continue
through the proposal site. The recreationally significant Australian Bass (Macquaria
novemaculeata), requires flow through shallow riffle and rapid sections interspersed with small
pools or runs for resting, which will remain available in the western open channel during the
construction phase.
The in-stream structure will be in place for the entire construction period, after which it will be
removed. During periods of high flow, higher water velocity through the culvert channels may
present a hydraulic impediment to upstream migrations of some species but is unlikely to
constitute a complete or long-term barrier, during periods of normal flow. Inadequate lighting in
the culverts may also deter some light sensitive species from using the culverts for passage.
The open and natural formation, western channel is expected to provide a suitable passage for
aquatic species throughout a range of environmental conditions and during majority of flow
conditions, particularly for species hesitant to enter culverts.
Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands is
recognised as a key threatening process and a major factor contributing to loss of biological
diversity and ecological function in aquatic ecosystems (Dixon, 2006). Stream flow alterations
can negatively affect a range of ecosystems and species, particularly migratory fish species and
aquatic biota, consequently the proposed works must be carried out in that way does not
significantly alter downstream flows.
Platypus habitat and foraging can be adversely affected by changes in flow characteristics of
streams in which they are found. Increased volume and frequency of flows could result in
damage to burrows if present and affect Platypus energetics, and scouring and water quality
can impact foraging habitat. Platypuses can swim against a current of 1 metre/second (3.6
kilometres/hour) but normally forage at around 0.4 metres /second (1.45 kilometres/hour)
(ENSure JV 2016). Swimming against currents of more than this requires an energetic cost that
needs to be balanced against energy obtained by food consumption (Bethge, 2002; Grant,
2007).
A flow control alteration limit of ± 0.5-1.0 metres /s from the current median flow velocity was
prescribed by DPI Fisheries for the proposal. Hydraulic simulations for the proposal indicate that
flow rates will largely satisfy these limits during median flow. This predicted small proportional
increase to flows in the Barrington River are unlikely to have a significant energetic cost to
foraging Platypuses over and above those of flows in the river (Grant 2015).
As a result of the in-stream structure, a minor ponding effect will also occur upstream of the
structure which is likely to increase water height between about 0.2 and 0.4 metres (refer Figure
4-3). Once the in-stream structure is removed from the river post-construction, it is expected
that the hydrology and aquatic habitat will re-establish to pre-existing natural conditions.
The western channel will contain a variety of habitats including riffle and run sections, with small
pools to facilitate the movement of a range of aquatic species, particularly the Australian Bass
and Platypus. If the mitigation measures detailed in Section 5 are implemented, the proposal is
unlikely to result in any significant long term impacts to aquatic fauna.
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Changes to flooding regimes, turbidity and sedimentation
The potential deposition of debris from construction, including sediment, in the waterway could
also impact on fish passage in the area by creating blockages.
The majority of the river bed substrate in the proposal site consisted of gravel and river stone
which present a minimal risk of suspension and sedimentation. Although little sediment was
observed within the main river channel, active erosion along the western bank has the potential
to be accelerated, should the flow regime change within Reach 2 during the construction phase.
Installation and removal of the instream rock fill will result in disturbance of the river bed and is
likely to result in localised downstream sedimentation through the introduction of fine sediments
with the fill. As the study area currently contains little fine material within the substrate,
suspension of eroded sediments may result in deposition downstream and ultimately, impaired
aquatic communities in Reach 1 or even further downstream. Any instream drilling or dredging
works have the potential to re-suspend fine sediments below the riverbed, resulting in the
release of turbid water downstream of the proposal site. Depending on the volume, downstream
transport of turbid water has the potential to re-distribute nutrients, increase oxygen demand,
smother instream habitats and change the stream bed.
The concentration of flow along each bank may exacerbate bed scour and bed erosion within
and downstream of the channels, and consequently downstream sedimentation. The alteration
of flow around the instream structure and through the channels will result in ‘eddies’ on the
downstream side which are depositional environments which may result in bed sedimentation.
Removal of the rock fill (preferably in a staged manner) will also result in disturbance of the bed
sediments and release any additional trapped sediment. Aquatic fauna, specifically the Platypus
and fish species, rely on macroinvertebrates for the bulk of their food supply. Increased flows
have the potential to scour and dislodge susceptible macroinvertebrates from the benthic
stream community, and to deposit fine sediments, infilling interstitial spaces. These processes
can impact on fish and Platypus food supply. Aquatic surveys found the occurrence and
diversity of macroinvertebrates were similar upstream and downstream of the proposal site
(Section 3.6.2.2). Given the relatively short distance between Reach 1 and Reach 3, dispersal
of macroinvertebrates from upstream to downstream after a scouring or deposition event would
be likely to occur in a short timeframe (four to six weeks).
Both Australian Bass and Platypus are highly mobile animals, and are capable of travelling
large distances to forage. A short-term impact downstream of the proposal is not likely to affect
the physical condition or survival of either species, as they would feed in other locations whilst
the macroinvertebrate community recovers.
Although appropriate sediment and erosion control measures (refer Section 5) will be
implemented, the proposal is still likely to result in some localised, short term, downstream
impacts. These impacts are considered to be minimal in terms of the natural flow-regime and
sediment loads of the Barrington River. The above points demonstrate that the instream
structures are unlikely to significantly affect foraging habitat for the Platypus and Australian
Bass.
Changes in shading regime and temperature
The proposal is likely to temporarily increase the area of shading in the Barrington River during
the construction phase and prior to the demolition phase, particularly during the period of time
that the new bridge deck is completed and the old bridge still remains. Should the existing
bridge not be demolished, the shade it creates across Barrington River would remain. The
impact on aquatic vegetation is expected to be minimal as a result of increased shade, given
that little aquatic vegetation was identified within the proposal site during surveys.
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The increase in shading is unlikely to substantially impact water temperature in the Barrington
River, given that water movement will continue to move through the proposal site and the
shaded area will span perpendicular to the flow direction.
An increase in shaded area will however, inadvertently result in a reduction in the light
penetration in the River, creating a non-physical barrier for some fish species that may avoid
dark areas during daylight (Fairful and Witheridge, 2003). The duplication of shade, whether
temporary or permanent, is unlikely to form a continuous shaded area due to the gap between
the two bridges, and therefore is not considered to cause a significant light barrier to fish
movement.
Whilst the proposal will result in a short-term increase in shaded area and a change in the
location of the shaded area in the longer-term, it is unlikely to significantly affect aquatic habitats
and fish movement and unlikely to contribute to water temperature changes.
Recreational fisheries
The Barrington River is a key recreational fishing location in the region, particularly popular with
recreational anglers targeting the Australian Bass. As discussed previously, the instream
structures have been designed to maintain fish passage through the proposal site, and include
an open channel along the western bank which can also be used by anglers. A potential
increase in sediment may occur immediately downstream of the proposal, which could affect
macroinvertebrate communities and potential foraging habitat for the Australian Bass at this
location. Macroinvertebrate communities however are likely to recover quickly downstream, and
thus impacts on foraging habitat would be localised. Appropriate instream navigation marks will
be installed for the duration of works to inform watercraft. Given the implementation of the
mitigation measures detailed in Section 5, the proposal is unlikely to impact recreational fishing
in the Barrington River.

4.2

Indirect/operational impacts

4.2.1

Wildlife connectivity and habitat fragmentation

The proposal would further fragment habitat in the locality by increasing the width of the gap
created by the Thunderbolts Way and the riparian corridor along the Barrington River. An
increase in the width of the gap between vegetation patches has the potential to inhibit dispersal
of native plants (vegetative propagation and seed dispersal) and remove opportunities for
seedling establishment.
The proposal would be located in an already fragmented landscape. Fragmentation of native
vegetation and associated fauna habitats in the locality has previously occurred through
clearing for agriculture, transmission lines and the existing Thunderbolts Way. These land uses
have created barriers to movement for some fauna species, particularly those that are limited by
dispersal abilities and habitat preferences. More mobile species such as birds and bats can
readily traverse this landscape.
It is likely that fauna regularly attempt to cross the Thunderbolts Way, either under the existing
Barrington Bridge or directly across the road. The proposal would increase traffic speeds within
the study area from a one-way give-way scenario to an uninhibited 100 km/h speed zone.
Consequently, fauna mortality through animal-car collision on the Thunderbolts Way is likely to
occur more frequently. Fauna of particular concern for this proposal includes terrestrial fauna
that may attempt to cross the road, such as kangaroos and possums, as well as the threatened
Koala, which was recorded in the study area. However, the proposal will not result in any
physical barriers which would impede the movement of terrestrial fauna species or prevent flora
from dispersing within the study area. The proposal is unlikely to substantially alter connectivity
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across the proposal site more than that which already exists. Connectivity will remain available
below the new Barrington Bridge through the provision of dry passage.

Instream connectivity will be maintained throughout the construction phase through a
combination of culverts and open channels to accommodate species that may require light for
movement, as well as those that require cover from predators. Instream connectivity postproposal will be similar to that currently experienced within the study area, as the riverbed will
be returned to a similar form to that prior to construction of the new bridge (besides where piles
have been installed). Potential impacts to aquatic connectivity and fish passage are discussed
in detail in section 4.1.5.
4.2.2

Edge effects on adjacent native vegetation and habitat

Edge effects’ refers to changed environmental conditions at the interface of remnant native
vegetation and cleared/developed areas. Edge effects may result in impacts such as changes to
vegetation type and structure, exotic plant species invasion, increased predation of native fauna
or avoidance of habitat by native fauna. On average, edge effects extend up to 50 metres from
road edges (Bali 2005). Edge effects would result from clearing of native vegetation within the
proposal site, and then continue to affect native vegetation and habitats adjoining the proposal
site following construction of the bridge and road upgrades. Construction has the potential to
increase the degree of weed infestation within the study area and its surrounds through
dispersal of weed propagules (seeds, stems and flowers) into areas of native vegetation via
erosion (wind and water), workers shoes and clothing and construction vehicles. The risk of
increased weed species invasion would continue during the operational phase of the proposal,
in particular via dispersal of weed propagules from passing vehicles. Increased weed invasion
can lead to decreased diversity of native flora, altered native vegetation structure and a
decrease in habitat quality for native fauna. Exotic flora frequency and cover, particularly
noxious weed presence, is relatively low throughout the study area. Subsequently, any increase
in weed species abundance is likely to have a negative impact on surrounding vegetation and
land uses.
The principal impacts of edge effects and weed invasion would be expected to occur within the
study area, particularly at the proposed interface of the proposal site with remnant native
vegetation that will be retained. Throughout the study area native vegetation has already been
either substantially modified due to agricultural and/or urban development, or previously
exposed to edge effects following construction and operation of the existing Thunderbolts Way
and Barrington Bridge. No new areas are expected to be exposed to edge effects as a result of
the proposal.
Mitigation measures to prevent the invasion or spread of noxious and environmental weed
species in the study area are detailed in Section 5. These mitigation measures will also be
included in the proposal’s Construction Environment Management Plan (CEMP).
4.2.3

Invasion and spread of weeds

Most sections of the study area already support infestations of various exotic species. There is
some potential that additional, more invasive or otherwise damaging environmental weeds may
be introduced into areas of retained vegetation, or that existing infestations may be further
spread into areas that are currently free from infestations via plant and machinery, erosion (wind
and water) and people’s shoes and clothing. This could result in a further decline in the
condition of adjacent native vegetation and associated native fauna habitats. Mitigation
measures for reducing the risk of weeds as a result of the proposal are detailed in Section 5.
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4.2.4

Invasion and spread of pests

The proposal is unlikely to contribute to the spread or establishment of pest species in the study
area and locality, however mitigation measures for reducing the risk of spread or introduction of
pests during the proposal are detailed in Section 5.
4.2.5

Invasion and spread of pathogens and disease

Construction activities within the proposal site have the potential to introduce or spread
pathogens such as Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and
Chytrid fungus (Batrachochytrium dendrobatidis) into adjacent native vegetation through
vegetation disturbance and increased visitation. Phytophthora and Myrtle Rust may result in the
dieback or modification of native vegetation and damage to fauna habitats. Chytrid fungus
affects both tadpoles and adult frogs and can cause 100% mortality in some populations once
introduced into an area.
There is little available information about the distribution of these pathogens within the locality,
and no evidence of these pathogens was observed during surveys. Mitigation measures to
minimise the potential for any impacts such as pathogen introduction as a result of the proposal
are detailed in Section 5.
4.2.6

Soil and water pollution during the construction phase

The proposal has the potential to create pollution and contaminated runoff within the proposal
site and adjoining areas during the construction phase. Potential sources of soil and water
pollution include:


Soil disturbance during vegetation clearing activities



Inappropriate management of soil and material stockpiles



Hydrocarbon leaks or spills from vehicles or equipment used in construction or vegetation
clearance activities



Increased runoff



Increased sediment transfer and erosion potential in areas cleared of vegetation

The topography of the proposal area (i.e. within a drainage line containing riparian vegetation)
and nature of the proposal means that there is potential for soil and water pollution if
appropriate controls are not adopted during the construction phase, vegetation clearing and soil
disturbance activities. Mitigation measures to reduce the potential for such impacts are
described in Section 5, and include minimising the proposal site, the use of erosion and
sediment control devices and pollution control measures.
4.2.7

Artificial lighting

Works will largely be completed within the Roads and Maritime standard operating hours (refer
to section 3.3 of the REF), however there is potential that some out of hour’s works may be
required for short periods. Artificial lighting can potentially discourage native species from using
habitat where diffuse light penetrates into adjoining areas of vegetation. The foraging and
nesting regimes of some nocturnal native mammals and birds and particularly the Platypus,
may be disrupted by artificial lighting. In addition, the eyesight of nocturnal species (such as
owls, Platypus and possums) is hindered by bright lights, and where they are affected by this,
they can become more susceptible to predation or reduce their prey visibility. If lighting is
required, light spill should be avoided into adjoining areas of riparian habitat or aquatic habitats.
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Artificial lighting can also affect bats as they are a nocturnal species. As light attracts their prey
species, some fast-flying bats are likely to forage in artificial light. Conversely, slow-flying bats
that forage in more cluttered habitats or commute through these habitats tend to be light-averse
(Rowse et al 2016). Recent studies have indicated that LEDs may be less repelling than
mercury vapour lights for light-averse bats such as Myotis species. The transition from
conventional lighting techniques to LEDs may greatly alter the anthropogenic impact of artificial
light on urban bats and might eventually affect the resilience of urban bat populations (Lewanzik
and Voigt 2017). Some construction work would be required outside of standard work hours and
thus lighting would be required at night time during some phases of construction.
Measures relevant to reducing impacts on native fauna have been summarised in Section 5.
The proposal will not involve the installation of any artificial lighting as part of the operation
phase.
4.2.8

Alterations to groundwater flows

No groundwater extraction is proposed during the construction phase. The main impacts to
GDE’s will be caused by vegetation clearing activities however only 0.37 hectares of GDE
vegetation will be cleared. These impacts have been discussed previously (Section 4.1.1).
Measures relevant to reducing impacts on GDE’s have been summarised in Section 5.
4.2.9

Alterations to surface water flows

The proposal requires earthworks and imported fill along the banks of the Barrington River,
which would result in modifications of water movement within the study area during the
operational phase. In addition, the increase in impervious areas has the potential to increase
volume and rate of stormwater runoff. Increased runoff has the potential to result in scour
erosion within the Barrington River channel, potentially undermining scour protection works that
are limited to the channel bank and overbank areas. Measures relevant to reducing impacts on
surface water have been summarised in Section 5.

4.3

Key threatening processes

A key threatening process (KTP) is defined under the TSC Act as an action, activity or proposal
that: Adversely affects two or more threatened species, populations or ecological communities
and could cause species, populations or ecological communities that are not currently
threatened to become threatened.
There are currently 38 KTPs listed under the TSC Act, eight listed under the FM Act and 21
listed under the EPBC Act. A number of KTPs are listed under more than one Act. Those
potentially relevant to this proposal are discussed in Table 4-3. Mitigation measures to limit the
impacts of these KTPs are discussed in Section 5.
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Table 4-3 Key Threatening Processes
KTP

Status

Comments

Clearing of hollow-bearing
trees

TSC Act

Four hollow-bearing trees would be removed by the
proposal. Removed hollows would be replaced with
species-specific next boxes. The implementation of
habitat management procedures is recommended to
limit impacts on fauna and their habitats (see
Section 5).

Clearing of native
vegetation

TSC Act;
EPBC
Act

Clearing of native vegetation has occurred
historically within the study area. The proposal
would result in the clearing of about 0.37 hectares of
native vegetation from the proposal site. Mitigation
measures to reduce impacts are provided in
(Section 5).

Removal of dead wood
and dead trees

TSC Act

Limited dead wood was identified within the
proposal site. Mitigation measures to reduce
impacts are provided in (Section 5).

Invasion of plant
communities by perennial
exotic grasses

TSC Act

Parts of the study area have been subject to
historical disturbance activities, and as a result, the
study area is predominantly comprised of exotic
grassland. It is unlikely that the proposal will
exacerbate this KTP to any material extent given
existing conditions and presence of exotic species
already in the study area. Nevertheless, mitigation
measures are proposed to reduce potential for
further spread of existing or introduction of new
weeds.

Invasion and establishment
of exotic vines and
scramblers

TSC Act

See previous

Invasion and establishment
of Scotch broom (Cytisus
scoparius)

TSC Act

See previous

Invasion of native plant
communities by African
Olive (Olea europaea L.
subsp. cuspidata)

TSC Act

See previous

Invasion, establishment
and spread of Lantana
camara

TSC Act

See previous

Invasion of native plant
communities by Bitou bush
and Boneseed
(Chrysanthemoides
monilifera)

TSC Act

See previous

Loss and degradation of
native plant and animal
habitat by invasion of
escaped garden plants,
including aquatic plants

EPBC
Act

See previous

Infection of native plants by
Phytophthora cinnamomi

TSC Act;
EPBC
Act

Construction activities have the potential to
introduce the root-rot fungus Phytophthora
cinnamomi to the proposal area, which could lead to
dieback of vegetation. Mitigation measures to
reduce impacts are provided in (Section 5).

TERRESTRIAL
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KTP

Status

Comments

Introduction and
establishment of Exotic
Rust Fungi of the order
Pucciniales pathogenic on
plants of the family
Myrtaceae

TSC Act

Construction activities have the potential to
introduce Myrtle Rust to the study area. The
proposal would include environmental management
measures, including specific consideration of
measures to reduce potential impacts on soil, water
and native vegetation (see Section 5).

Infection of frogs by
amphibian chytrid causing
the disease
chytridiomycosis

TSC Act;
EPBC
Act

Construction activities have the potential to
introduce amphibian chytrid to the proposal site,
which could lead to death of local frogs. Specific
measures to reduce the potential for the introduction
chytrid fungus is recommended to limit impacts on
frogs and their habitats (Section 5).

FM Act

Construction of the new bridge would remove a
small area of already highly modified and degraded
riparian habitat with existing exotic species intrusion
and fragmentation within the proposal site. Whilst
the proposal is not consistent with this KTP, it is
unlikely to exacerbate the degradation of riparian
vegetation in the study area. Mitigation measures
are recommended to limit the potential for adverse
impacts on riparian vegetation (Section 5).
Construction of the new bridge may result in the
disturbance of some woody debris. Removal of
woody debris could reduce habitat for aquatic fauna.
Mitigation measures are recommended to maximise
the salvage and reuse of woody debris and
minimise aquatic habitat impacts (Section 5).

AQUATIC
The degradation of native
riparian vegetation along
NSW water courses

The removal of large
woody debris from NSW
rivers and streams

FM Act

Alteration to the natural
flow regimes of rivers and
streams and their
floodplains and wetlands

FM Act

Instream structures and
other mechanisms that
alter natural flow

FM Act

4.4

Temporary alteration to flows due to instream
construction structures. Operation of the new bridge
is unlikely to alter the flow regime of the Barrington
River as flows are expected to return to existing
conditions. Mitigation measures are recommended
to limit the potential for adverse impacts on aquatic
habitats (Section 5).
An in-stream rock platform will be constructed within
the river for the duration of the construction works.
Mitigation measures are recommended to limit the
potential for adverse impacts on aquatic habitats
(Section 5)

Cumulative impacts

Cumulative impacts arise from the interaction of individual elements within the proposal and the
additive effects of other external projects. Roads and Maritime is required under Clause 228 (2)
of the EP&A Act, to take into account potential cumulative impacts as a result of the proposal.
The proposal would incrementally increase the extent of native vegetation clearing in the
locality, and increase the removal of flora and fauna species habitats, including habitat for
threatened species. Other developments in the locality are also likely to contribute to a
reduction in vegetation and habitats.
The proposed future removal of the existing bridge and associated works, (such as the
installation and removal of another instream platform) will further impact fauna and aquatic
habitats in the vicinity of the proposal.
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Habitat for Southern Myotis is being built into the new bridge. Assessment of the impact of this
habitat removal would consider the uptake of the habitat in the new bridge. Aquatic fauna and
habitat would also be impacted by the placement of a second platform. The disturbance impact
would be doubled by the installation and removal of two platforms in overlapping locations. The
final location of the platform for removal has yet to be determined. The respite period between
the two projects is also unknown and the ability of the aquatic environment in this location to
recover from the disturbance is also unknown.
Given the relatively small area of highly modified and degraded vegetation for removal,
temporary aquatic impacts and the specific mitigation measures proposed to minimise potential
adverse impacts any cumulative impacts of the proposal are expected to be negligible.

4.5

Assessments of significance

Assessments of significance have been prepared for all threatened species and ecological
communities considered to have a moderate or higher likelihood of occurrence or that have
been recorded in the study area (Appendix C and Appendix D). A summary of these
assessments is provided in Table 4-4. The outcome of the assessments is that no significant
impacts are likely to occur as a result of the proposal. A Species Impact Statement (SIS) is
therefore not required.
Table 4-4 Summary of Assessments of Significance
TSC Act Significance Assessments
Significance Assessment Question1

Threatened Species or
Communities

a

b

c

d

e

f

g

Likely
Significant
Impact?

River Flat Eucalypt Forest EEC

X

X

N

N

X

N

Y

No

Black-necked Stork
(Ephippiorhynchus asiaticus)

N

X

X

N

X

N

Y

No

Booroolong Frog (Litoria
booroolongensis)

N

X

X

N

X

N

Y

No

Spotted-tailed Quoll (Dasyurus
maculatus)

N

X

X

N

N

N

Y

No

Koala (Phascolarctos cinereus)

N

X

X

N

N

N

Y

No

Eastern Bentwing-bat
(Miniopterus schreibersii
oceanensis)

N

X

X

N

X

N

Y

No

Eastern Freetail-bat
(Mormopterus norfolkensis)

N

X

X

N

X

N

Y

No

Southern Myotis (Myotis
macropus)

N

X

X

N

X

N

Y

No

Little Bentwing-bat (Miniopterus
australis)

N

X

X

N

X

N

Y

No

Large-eared Pied Bat
(Chalinolobus dwyeri)

N

X

X

N

X

N

Y

No

Grey-headed Flying-fox
(Pteropus poliocephalus)

N

X

X

N

N

N

Y

No
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EPBC Act Assessments
Threatened Species or Communities

Important Population2

Likely
Significant
Impact?

Koala (Phascolarctos cinereus)

N

No

Grey-headed Flying-fox (Pteropus poliocephalus)

N

No

Spotted-tailed Quoll (Dasyurus maculatus maculatus)

N

No

Booroolong Frog (Litoria booroolongensis)

Y

No

Large-eared Pied-bat (Chalinolobus dwyeri)

N

No

Grey-headed Flying-fox (Pteropus poliocephalus)

N

No

Black-faced Monarch (Monarcha melanopsis)

N

No

Satin Flycatcher (Myiagra cyanoleuca)

N

No

Rufous Fantail (Rhipidura rufifrons)

N

No

White-throated Needletail (Hirundapus caudacutus)

N

No

Notes: Y= Yes (negative impact), N= No (no or positive impact), X= not applicable, ?= unknown impact.
1. Significance Assessment Questions as set out in the Threatened Species Conservation Act 1995/
Environmental Planning and Assessment Act 1979.
a in the case of a threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction,
b in the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction,
c in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or
(ii) is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction,
d in relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,
and
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,
e whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly),
f
whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan,
g whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process.
2. A ‘population of a species’ as determined by the Environment Protection and Biodiversity
Conservation Act 1999 is an occurrence of the species in a particular area. In relation to critically
endangered, endangered or vulnerable threatened species, occurrences include but are not limited to:
a. a geographically distinct regional population, or collection of local populations, or
a population, or collection of local populations, that occurs within a particular bioregion.
Important Population as determined by the Environment Protection and Biodiversity Conservation Act
1999, is one that for a vulnerable species:
a is likely to be key source populations either for breeding or dispersal
b is likely to be necessary for maintaining genetic diversity
c is at or near the limit of the species range.
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4.6

Impact summary

A summary of details pertaining to the potential impacts of the proposal which have been addressed in this report are presented in Table 4-5.
Table 4-5 Summary of Potential Impacts
Impact

Biodiversity values

Removal of native
vegetation

Native vegetation

Removal of
threatened fauna
habitat

Nature of
impact
Direct

Extent of
impact
Local

Duration

River Flat Eucalypt
Forest EEC

Direct

Local

Long-term

Applicable to the
following Threatened
species:
 Black-necked Stork
 Booroolong Frog
 Spotted-tailed Quoll
 Koala
 Eastern Bentwingbat
 Little Bentwing-bat
 Eastern Freetail-bat
 Southern Myotis
 Large-eared Pied
Bat
 Grey-headed
Flying-fox

Direct

Local

Long-term

Long-term

Does the proposal constitute or exacerbate a
key threatening process?
 Clearing of native vegetation
 The degradation of native riparian
vegetation along NSW water courses
 Clearing of native vegetation
 The degradation of native riparian
vegetation along NSW water courses
 Clearing of native vegetation
 Removal of dead wood and dead trees
 Removal of hollow-bearing trees
 The degradation of native riparian
vegetation along NSW water courses
 The removal of large woody debris from
NSW rivers and streams
 Alteration to the natural flow regimes of
rivers and streams and their floodplains
and wetlands
 Instream structures and other
mechanisms that alter natural flow
Also potentially the following:
 Invasion of native plant communities by
exotic perennial grasses.
 Infection of native plants by
Phytophthora cinnamomi (DEH 2006)
 Infection of native frogs by amphibian
chytrid causing the disease
chytridiomycosis.
 Introduction and Establishment of Exotic
Rust Fungi of the order Pucciniales
pathogenic on plants of the family
Myrtaceae
 Invasion and establishment of exotic
vines and scramblers

Confidence in
assessment
Known

Known

Known
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Impact

Biodiversity values

Nature of
impact

Extent of
impact

Duration

Does the proposal constitute or exacerbate a
key threatening process?
 Invasion, establishment and spread of
Lantana camara
 Clearing of native vegetation
 Removal of dead wood and dead trees
 The degradation of native riparian
vegetation along NSW water courses
Also potentially the following:
 Invasion of native plant communities by
exotic perennial grasses.
 Infection of native plants by
Phytophthora cinnamomi (DEH 2006)
 Introduction and Establishment of Exotic
Rust Fungi of the order Pucciniales
pathogenic on plants of the family
Myrtaceae
 Invasion and establishment of exotic
vines and scramblers
 Invasion, establishment and spread of
Lantana camara
 The degradation of native riparian
vegetation along NSW water courses
 The removal of large woody debris from
NSW rivers and streams
 Alteration to the natural flow regimes of
rivers and streams and their floodplains
and wetlands
 Instream structures and other
mechanisms that alter natural flow

Confidence in
assessment

Removal of
migratory fauna
habitat

Applicable to the
following migratory
species:
 Whitethroated
Needletail
 Black-faced
Monarch
 Satin
Flycatcher
 Rufous
Fantail

Direct

Local

Long-term

Aquatic impacts

Applicable to the
migratory fish species
Australian Bass and
the Platypus

Direct/
Indirect

Regional/
Local

Short-term
and longterm

Injury and mortality
of fauna
Noise and vibration

Applicable to arboreal
and terrestrial fauna
Microbats

Direct

Local

Short-term

N/A

Known

Direct/
Indirect

Local

Construction

N/A

Known

Known

Known
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Impact

Biodiversity values

Noise and vibration

Applicable to all fauna
species
Applicable to aquatic
and terrestrial fauna

Wildlife connectivity
and habitat
fragmentation

Edge effects on
adjacent native
vegetation and
habitat

River-flat Eucalypt
Forest EEC

Nature of
impact
Direct/
Indirect
Direct/
Indirect

Extent of
impact
Local

Duration

Local/
Regional

Long-term
and shortterm

Indirect

Local

Long-term

Long-term

Does the proposal constitute or exacerbate a
key threatening process?
N/A

Confidence in
assessment
Known

 Clearing of native vegetation
 The degradation of native riparian
vegetation along NSW water courses
 Alteration to the natural flow regimes of
rivers and streams and their floodplains
and wetlands
 Instream structures and other
mechanisms that alter natural flow
 The degradation of native riparian
vegetation along NSW water courses
 Clearing of native vegetation
 Invasion and establishment of exotic
vines and scramblers
 Invasion and establishment of Scotch
Broom (Cytisus scoparius)
 Invasion of native plant communities by
African Olive (Olea europaea L. subsp.
cuspidata)
 Invasion, establishment and spread of
Lantana camara
 Invasion of native plant communities by
Bitou bush and Boneseed
(Chrysanthemoides monilifera)
 Invasion of native plant communities by
exotic perennial grasses.
 Loss and degradation of native plant and
animal habitat by invasion of escaped
garden plants, including aquatic plants.

Known

Known
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Impact

Biodiversity values

Invasion and
spread of weeds

River-flat Eucalypt
Forest EEC

Invasion and
spread of
pathogens and
disease

Soil and water
pollution during the
construction phase
Artificial lighting
Alterations to
groundwater flows
Alterations to
surface water flows

Nature of
impact
Indirect

Extent of
impact
Local/
Regional

Duration

Confidence in
assessment
Known

Long-term

Does the proposal constitute or exacerbate a
key threatening process?
 Invasion and establishment of exotic
vines and scramblers
 Invasion and establishment of Scotch
Broom (Cytisus scoparius)
 Invasion of native plant communities by
African Olive (Olea europaea L. subsp.
cuspidata)
 Invasion, establishment and spread of
Lantana camara
 Invasion of native plant communities by
Bitou bush and Boneseed
(Chrysanthemoides monilifera)
 Invasion of native plant communities by
exotic perennial grasses
 Loss and degradation of native plant and
animal habitat by invasion of escaped
garden plants, including aquatic plants
 Infection of native plants by
Phytophthora cinnamomi
 Introduction and Establishment of Exotic
Rust Fungi of the order Pucciniales
pathogenic on plants of the family
Myrtaceae
 Infection of frogs by amphibian chytrid
causing the disease chytridiomycosis
N/A

Applicable to all flora
and fauna species and
habitat

Indirect

Local/
Regional

Long-term

Applicable to all flora
and fauna species and
habitat
Applicable to fauna
species
River-flat Eucalypt
Forest EEC

Direct/
Indirect

Local/
Regional

Direct/
Indirect
Direct

Local

Long-term

N/A

Known

Local

Long-term

 Alteration to the natural flow regimes of

Known

Long-term

rivers and streams and their floodplains
and wetlands
 Alteration to the natural flow regimes of
rivers and streams and their floodplains
and wetlands

River-flat Eucalypt
Forest EEC and
aquatic fauna species
including Australian
Bass and the Platypus

Direct/
indirect

Known

Local

Long-term

Known

Known
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5.

Avoid, minimise and mitigate impacts
The mitigation of adverse effects arising from the proposal has been presented according to the
hierarchy of avoidance, minimisation, mitigation and offsetting of impacts. The following
sections detail the avoidance and minimisation of impacts and mitigation measures
recommended for the proposal.
The proposal would result in direct impacts on native biota and their habitats within the proposal
site, through vegetation clearing, noise and vibration. There is also the potential for impacts on
habitats outside the proposal site through indirect impacts such as sedimentation, runoff and
edge effects, making habitat in these areas unsuitable for certain flora and fauna species.
Specific mitigation measures are recommended to minimise likely impacts on the natural
environment and are detailed in Table 5-1. The proposal is likely to result in some unavoidable
residual adverse impacts, including removal of 0.37 hectares of native vegetation in
moderate/good condition, modification to 0.28 hectares of key fish habitat, minor exacerbation
of edge effects on retained native vegetation and removal of threatened species habitat. These
residual impacts are not expected to result in a significant impact on any local populations of
native biota, including threatened biota and their habitats, provided mitigation measures are
implemented. Recommended mitigation measures for the proposal are discussed in the
following sections and detailed in Table 5-1.

5.1

Avoidance and minimisation

Detailed targeted surveys have been carried out in the study area to determine the presence,
absence and/or extent of threatened species and communities and their associated habitat.
Results of the field survey were used to identify ecological constraints within the proposal site.
This information was used during the route alignment selection and design phase of the
proposal, to modify the design to avoid and reduce impacts on areas of high ecological
constraint, including identified areas of EEC and threatened biota/habitat.
The proposal site has been predominantly located within previously disturbed areas and areas
of low biodiversity value. Consequently, the proposal will result in the removal of only about 0.37
hectares of native vegetation and 3.94 hectares of exotic vegetation. The majority of identified
moderate/good condition vegetation within the study area (98 percent) will be avoided and
retained throughout the proposal, including majority of the mature and hollow-bearing trees.
Construction scheduling is proposed to limit impacts on breeding Southern Myotis or individuals
in torpor. Construction activities creating sudden loud noise near the existing bridge (e.g.
pouring of rock, boring of piles, and construction and removal of the temporary in-stream rock
platform) would be minimised during the breeding season and the coldest periods of winter. As
such, impacts of noise and vibration are likely to be much less as the construction would not
impact breeding females, young, or individuals in torpor.
Although impact avoidance has been implemented during the proposal design and construction
program, some residual and unavoidable impacts are likely to occur, which will be managed in
accordance with the mitigation measures detailed in Section 5.2 and Table 5-1.
In addition to these mitigation measures, offsetting is required for impacts to key fish habitat
areas in NSW in accordance with the Policy and guidelines for fish habitat conservation and
management Update 2013 (DPI 2013). RMS will undertake consultation with DPI Fisheries to
determine suitable offsetting requirements for the proposal.
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No terrestrial biodiversity offsetting is required in accordance with the RMS Guideline for
Biodiversity Offsets (2016), due to the limited extent of native vegetation being removed by the
proposal, unless River-flat Eucalypt Forest is listed as a CEEC under the EPBC Act, in which
case impacts on this community would need to be offset (see Section 5.3).

5.2

Mitigation measures

Recommended mitigation measures provided in this report have been developed to minimise
the impact of the proposal on native flora, fauna and ecological processes within the proposal
site. These measures would be incorporated into a CEMP for the proposal to mitigate
unavoidable and residual impacts and would identify the specific measures for the ‘Preconstruction’ and ‘Construction’ stages, including work methods, contingencies, roles and
responsibilities.
Specific mitigation measures provided in Table 5-1 would also be implemented to reduce
potential impacts associated with the operation or ‘Post-construction’ stage of the proposal on
biodiversity values.
A detailed Bat Management Plan is provided as an appendix to the REF.
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Table 5-1 Summary of mitigation measures
Impact

Mitigation measures

Timing and
duration

Responsibility

Likely efficacy of
mitigation

General

Preparation of a Construction Environment Management
Plan (CEMP) to include, as a minimum, industry-standard
measures for the management of soil, surface water,
weeds and pollutants, as well as site-specific measures
and relevant sub-management plans.
Ensure all workers are provided with an environmental
induction before starting work on-site. This would include
information on the ecological values of the subject site
and study area and measures to be implemented to
protect biodiversity.
All ecological project staff are suitably qualified,
experienced and certified to undertake the required tasks,
including a current Lyssa Virus vaccination, where
applicable.
Implementation of the Bat Management Plan

Preconstruction

Contractor

Proven

Residual
impacts
anticipated
None

Preconstruction
During
construction

Project
ecologist/
environment
officer

Proven

None

During
construction

Project ecologist

Proven

None

Preconstruction
Prior to
construction

RMS

Effective

RMS

Effective

Prior to and
during
construction

Project ecologist

Effective

During
construction

Project
ecologist,
Construction
manager
Project
Ecologist,
Construction
manager

Effective

Disturbance of
the bat colony in
the existing
bridge

At least 10 four-chamber timber boxes are to be installed
prior to construction commencing, under the guidance of
the project ecologist. Boxes will be strategically located
away from high construction noise, and may be moved as
work progresses.
Monitoring of the roost colony (particularly during the
breeding season and winter) is to be undertaken in
accordance with the Bat Management Plan (Tables 4-1
and 4-2). Scaffolding of the existing bridge should occur
to allow monitoring of the roost during construction.
Noise loggers are to be installed at the existing bridge for
the duration of construction to monitor noise levels at the
roost sites.
Any work within 100 m of the existing bridge before dawn
or after dusk in the breeding season must be discussed
with the Project Ecologist and only undertaken if
approved.

During
construction

Potential for
bats to leave
the roost during
the day, which
could result in
mortality of
young and
adults. Potential
for death of
individuals in
torpor. Potential
hearing damage
in young bats.

Effective
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Impact

Mitigation measures

Timing and
duration

Responsibility

Likely efficacy of
mitigation

If bats are observed leaving the roost during the day,
work is to stop and the Project Ecologist is to monitor the
situation. No work is to occur until the Project Ecologist
approves activities restarting.
Access by construction staff to the scaffolding under the
existing bridge during the evening or at night is to be
restricted and only by prior approval.
Use of generators, pumps etc. under the existing bridge
should be discussed with the Project Ecologist. Specific
positioning and/or use of noise barriers (e.g. ply barriers)
may be considered.
Lighting is to be installed and designed to avoid light spill
onto roost entry/exits and general vicinity of bridge. The
use of LED is preferred over mercury vapour or similar
lights.
Controls would be undertaken to block potential roosting
habitat during construction on the new bridge to prevent
conflicts with construction activities. This is particularly
important during the breeding season or potential
prolonged periods when the work is stopped.Works would
be programmed to allow the bats to habituate to the
works such a progressive introduction of works (e.g. from
far away to close).
Where possible, exclusion of localised areas of the
existing bridge would be undertaken to move bats away
from high noise construction areas.Daily pre-works
inspections of the work area and surrounding 10 m on the
new bridge by work crew should be undertaken during
below deck works once the new bridge is at a stage
where potential roosting habitat is present (e.g. once the
insitu concrete decking is poured).
Construction materials are to be stored in such a way that
roosting in gaps between materials does not
occur.Controls would be undertaken to block potential
roosting habitat during construction on the new bridge to
prevent conflicts with construction activities. This is

During
construction

Project Ecologist

Effective

During
construction

Construction
manager

Effective

During
construction

Project
Ecologist,
Construction
manager
Construction
manager

Effective

During
constructionD
uring
construction

Construction
managerConstru
ction manager

EffectiveEffectiv
e

During
constructionD
uring
construction

Construction
managerConstru
ction manager

EffectiveEffectiv
e

During
constructionD
uring
construction

Construction
managerConstru
ction manager

EffectiveEffectiv
e

During
construction

Residual
impacts
anticipated

Effective
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Impact

Mitigation measures

Timing and
duration

Responsibility

Likely efficacy of
mitigation

During
constructionD
uring
construction

Designer,
Project
EcologistConstr
uction manager

UnknownEffectiv
e

Prior to
constructionD
uring
construction
Prior to
constructionD
uring
construction

DesignConstruct
ion manager

EffectiveEffectiv
e

Project
EcologistDesign
er, Project
Ecologist

EffectiveUnknow
n

During
constructionPr
ior to
construction

Project
EcologistDesign

EffectiveEffectiv
e

None

During
constructionPr
ior to
construction

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

None

Detailed
design During
constructionD

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

Removal of 0.37
hectares of
native
vegetation and
habitat for

Residual
impacts
anticipated

particularly important during the breeding season or
potential prolonged periods when the work is stopped.

Removal of
native
vegetation and

Provision of bat friendly breeding and roosting habitat in
the structure of the new bridge. Where possible, exclusion
of localised areas of the existing bridge would be
undertaken to move bats away from high noise
construction areas.
Native vegetation removal will be minimised through
detailed design.Construction materials are to be stored in
such a way that roosting in gaps between materials does
not occur.
Pre-clearing surveys will be undertaken in accordance
with Guide 1: Pre-clearing process of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011).Provision of bat friendly breeding
and roosting habitat in the structure of the new bridge.
Exclusion zones will be set up at the limit of clearing in
accordance with the Roads and Maritime Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (Guide 2: Exclusion zones) (RTA 2011).Native
vegetation removal will be minimised through detailed
design.
Vegetation removal will be undertaken in accordance with
Guide 4: Clearing of vegetation and removal of bushrock
of the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).Pre-clearing
surveys will be undertaken in accordance with Guide 1:
Pre-clearing process of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects
(RTA 2011).
Clearing of native vegetation and mature trees,
particularly hollow-bearing trees, will be avoided and
minimised wherever possible. Exclusion zones will be set
up at the limit of clearing in accordance with the Roads
and Maritime Biodiversity Guidelines: Protecting and
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Impact

Mitigation measures

Timing and
duration

Responsibility

Likely efficacy of
mitigation

threatened
species habitat

managing biodiversity on RTA projects (Guide 2:
Exclusion zones) (RTA 2011).
The unexpected species find procedure is to be followed
under Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011) if threatened
fauna or flora, not assessed in the biodiversity
assessment, are identified in the proposal site.Vegetation
removal will be undertaken in accordance with Guide 4:
Clearing of vegetation and removal of bushrock of the
Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).
Habitat will be replaced or re-instated in accordance with
Guide 5: Re-use of woody debris and bushrock and
Guide 8: Nest boxes of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects
(RTA 2011).Clearing of native vegetation and mature
trees, particularly hollow-bearing trees, will be avoided
and minimised wherever possible.
Native vegetation will be re-established in accordance
with Guide 3: Re-establishment of native vegetation of the
Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011). The revegetation will use suitable species from the indigenous
vegetation communities present at the site to replace
habitat for threatened species.The unexpected species
find procedure is to be followed under Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) if threatened fauna or flora, not
assessed in the biodiversity assessment, are identified in
the proposal site.
Aquatic habitat will be protected in accordance with Guide
10: Aquatic habitats and riparian zones of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011) and Section 3.3.2 Standard
precautions and mitigation measures of the Policy and
guidelines for fish habitat conservation and management
Update 2013 (DPI 2013) and with reference to DPI Water

uring
construction
During
constructionD
uring
construction

Project
EcologistProject
Ecologist

ProvenEffective

During
constructionD
etailed design
During
construction

Project
EcologistProject
Ecologist

ProvenEffective

Post
constructionD
uring
construction

Project
Ecologist,
revegetation
contractorProjec
t Ecologist

EffectiveProven

During
constructionD
uring
construction

Project
EcologistProject
Ecologist

EffectiveProven

Residual
impacts
anticipated
threatened
species
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Impact

Mitigation measures

Guidelines for Controlled Activities on Waterfront
Land.Habitat will be replaced or re-instated in accordance
with Guide 5: Re-use of woody debris and bushrock and
Guide 8: Nest boxes of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects
(RTA 2011).
Any instream woody debris removed during the
construction phase are to be relocated to an appropriate
nearby instream location to assist the maintenance of
habitat values for aquatic faunaNative vegetation will be
re-established in accordance with Guide 3: Reestablishment of native vegetation of the Biodiversity
Guidelines: Protecting and managing biodiversity on RTA
projects (RTA 2011). The re-vegetation will use suitable
species from the indigenous vegetation communities
present at the site to replace habitat for threatened
species.
Preparation of a soil and water management plan and an
erosion and sediment control plan as part of the CEMP to
include appropriate control measures. Aquatic habitat will
be protected in accordance with Guide 10: Aquatic
habitats and riparian zones of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects
(RTA 2011) and Section 3.3.2 Standard precautions and
mitigation measures of the Policy and guidelines for fish
habitat conservation and management Update 2013 (DPI
2013) and with reference to DPI Water Guidelines for
Controlled Activities on Waterfront Land.
Riparian clearing operations should be avoided during
October-December to avoid disruptions to the Platypus
breeding period. Riparian vegetation should be left in
place for as long as possible and root systems should be
left in situ where possible.Any instream woody debris
removed during the construction phase are to be
relocated to an appropriate nearby instream location to
assist the maintenance of habitat values for aquatic fauna

Timing and
duration

Responsibility

Likely efficacy of
mitigation

During
constructionP
ost
construction

Project
EcologistProject
Ecologist,
revegetation
contractor

EffectiveEffectiv
e

Preconstruction
During
construction

Construction
contractorProjec
t Ecologist

Effective
Effective

During
constructionD
uring
construction

Project
Ecologist,
Construction
managerProject
Ecologist

EffectiveEffectiv
e

Residual
impacts
anticipated
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Impact

Mitigation measures

Timing and
duration

Responsibility

Likely efficacy of
mitigation

Aquatic impacts

Instream platform to be in place for a maximum of 14
months only to allow for maintenance of instream
connectivity. Preparation of a soil and water management
plan and an erosion and sediment control plan as part of
the CEMP to include appropriate control measures.
Instream works (building and removal of instream
platforms) must not occur during the downstream
migration period of March-May and are to be avoided
where possible during the Australian Bass upstream
migration period of October- December.
Where instream works is unavoidable during the OctoberDecember period, works must be completed under low
flow conditions and where rainfall is not predicted during
the works timeframe. DPI Fisheries must be consulted
prior to works commencing under this scenario.
Instream structures to be constructed and managed in
accordance with DPI Fisheries Policy and guidelines for
fish habitat conservation and management 2013.Riparian
clearing operations should be avoided during OctoberDecember to avoid disruptions to the Platypus breeding
period. Riparian vegetation should be left in place for as
long as possible and root systems should be left in situ
where possible.
Prepare and implement an adaptive management plan for
managing and monitoring instream impacts.Instream
platform to be in place for a maximum of 14 months only
to allow for maintenance of instream connectivity.

Detailed
design, during
constructionPr
e-construction

Construction
managerConstru
ction contractor

EffectiveEffectiv
e

During
constructionD
uring
construction

Project
Ecologist,
Construction
managerProject
Ecologist,
Construction
manager

EffectiveEffectiv
e

Modification to
0.28 hectares of
aquatic habitat

During
constructionD
etailed design,
during
construction
Preconstruction,
During
constructionD
uring
construction

Project
EcologistConstr
uction manager

EffectiveEffectiv
e

Modification to
0.28 hectares of
aquatic habitat

Project
EcologistProject
Ecologist,
Construction
manager

EffectiveEffectiv
e

Removal of 0.37
hectares of
native
vegetation and
0.28 hectares of
aquatic foraging
habitat for the
Platypus.

Instream structures should be constructed and managed
in accordance with DPI Fisheries Policy and guidelines for
fish habitat conservation and management 2013Instream
works (building and removal of instream platforms) must
not occur during the downstream migration period of
March-May and are to be avoided where possible during
the Australian Bass upstream migration period of
October- December.

Residual
impacts
anticipated
Modification to
0.28 hectares of
aquatic habitat
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Impact

Mitigation measures

Where instream works is unavoidable during the OctoberDecember period, works must be completed under low
flow conditions and where rainfall is not predicted during
the works timeframe. DPI Fisheries must be consulted
prior to works commencing under this scenario.
Instream structures to be constructed and managed in
accordance with DPI Fisheries Policy and guidelines for
fish habitat conservation and management 2013.
The use of silt curtains, partial or otherwise, within the
Barrington River will only be utilised during the installation
and removal of the work platform, when the potential for
suspension of sediments into the water column is highest.
They will not be used at other times to reduce potential for
stranding of aquatic fauna. Monitoring of the silt curtains
will be undertaken twice daily (morning and afternoon) for
stranded fauna.Prepare and implement an adaptive
management plan for managing and monitoring instream
impacts.
Drop nets and shade cloths are to be used for preventing
the entry of construction sourced debris from entering the
Barrington River.Instream structures should be
constructed and managed in accordance with DPI
Fisheries Policy and guidelines for fish habitat
conservation and management 2013
The river bed should be returned to a similar form as prior
to rock placement.The use of silt curtains, partial or
otherwise, within the Barrington River will only be utilised
during the installation and removal of the work platform,
when the potential for suspension of sediments into the
water column is highest. They will not be used at other
times to reduce potential for stranding of aquatic fauna.
Monitoring of the silt curtains will be undertaken twice
daily (morning and afternoon) for stranded fauna.
Interruptions to water flows associated with groundwater
dependent ecosystems will be minimised through detailed
design.Drop nets and shade cloths are to be used for

Timing and
duration

Responsibility

Likely efficacy of
mitigation

Residual
impacts
anticipated

During
constructionD
uring
construction

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

Modification to
0.28 hectares of
key fish habitat

During
constructionPr
e-construction,
During
construction

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

Modification to
0.28 hectares of
key fish habitat

Post
constructionD
uring
construction

Contractor,
Project
EcologistProject
Ecologist

EffectiveEffectiv
e

Modification to
0.28 hectares of
key fish habitat

Detailed
designDuring
construction

DesignProject
Ecologist

EffectiveEffectiv
e

Modification to
0.28 hectares of
key fish habitat
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Impact

Groundwater
dependent
ecosystems

Changes to
hydrology

Mitigation measures

preventing the entry of construction sourced debris from
entering the Barrington River.
Changes to existing surface water flows will be minimised
through detailed design.The river bed should be returned
to a similar form as prior to rock placement.
Minimise disruptions to fish passage by limiting the
changes to flow velocity to ± ≤0.5-1.0 metres per second.
Undertake monitoring to ensure flow velocities are
maintained within this range. Interruptions to water flows
associated with groundwater dependent ecosystems will
be minimised through detailed design.
A two-staged clearing process should be undertaken to
minimise injury/mortality of fauna during clearing.Changes
to existing surface water flows will be minimised through
detailed design.
Fauna will be managed in accordance with Guide 9:
Fauna handling of the Biodiversity Guidelines: Protecting
and managing biodiversity on RTA projects (RTA
2011).Minimise disruptions to fish passage by limiting the
changes to flow velocity to ± ≤0.5-1.0 metres per second.
Undertake monitoring to ensure flow velocities are
maintained within this range.
Protocols for preventing or minimising the spread of
noxious and environmental weeds will be developed and
implemented in accordance with the Roads and Maritime
Biodiversity Guidelines: Guide 6: Weed management of
the Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).A two-staged
clearing process should be undertaken to minimise
injury/mortality of fauna during clearing.
Protocols for preventing or minimising the spread of
disease (Phytophthora/Chytrid fungus) will be developed
and implemented in accordance with the Roads and
Maritime Biodiversity Guidelines: Guide 7: Pathogen
Management (RTA 2011). These include identifying no go
areas, washing of vehicles and plant prior to use on site,

Timing and
duration

Responsibility

Likely efficacy of
mitigation

Residual
impacts
anticipated

Detailed
designPost
construction
Detailed
design, During
constructionD
etailed design

DesignContracto
r, Project
Ecologist
Design, Project
EcologistDesign

EffectiveEffectiv
e

Modification to
0.28 hectares of
key fish habitat
Modification to
0.28 hectares of
key fish habitat

During
constructionD
etailed design

Project
EcologistDesign

EffectiveEffectiv
e

During
constructionD
etailed design,
During
construction

Project
EcologistDesign,
Project Ecologist

EffectiveEffectiv
e

None

During
constructionD
uring
construction

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

None

During
constructionD
uring
construction

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

Modification to
0.28 hectares of
key fish habitat

EffectiveEffectiv
e
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Impact

Injury and
mortality of
fauna

Invasion and
spread of weeds
and disease

Mitigation measures

and washing of boots.Fauna will be managed in
accordance with Guide 9: Fauna handling of the
Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).
Maintain a clean and rubbish free work area to reduce the
likelihood of pests moving into the proposal site.Protocols
for preventing or minimising the spread of noxious and
environmental weeds will be developed and implemented
in accordance with the Roads and Maritime Biodiversity
Guidelines: Guide 6: Weed management of the
Biodiversity Guidelines: Protecting and managing
biodiversity on RTA projects (RTA 2011).
Shading and artificial light impacts will be minimised
through detailed design.Protocols for preventing or
minimising the spread of disease (Phytophthora/Chytrid
fungus) will be developed and implemented in
accordance with the Roads and Maritime Biodiversity
Guidelines: Guide 7: Pathogen Management (RTA 2011).
These include identifying no go areas, washing of
vehicles and plant prior to use on site, and washing of
boots.
Where required using down-lights and motion sensor
lighting during construction in order to reduce light spill
and the associated secondary impact on nocturnal fauna
species potentially utilising the area.Maintain a clean and
rubbish free work area to reduce the likelihood of pests
moving into the proposal site.
Manage the existing bridge as a sensitive receiver for
noise and vibration. Wherever possible, all significant
noise and vibration sources should be directed away from
the existing bridge.
Undertake all reasonable and feasible noise and vibration
mitigation and management measures as detailed in the
REF.Shading and artificial light impacts will be minimised
through detailed design.

Timing and
duration

Responsibility

Likely efficacy of
mitigation

During
constructionD
uring
construction

Project
EcologistProject
Ecologist

EffectiveEffectiv
e

Detailed
designDuring
construction

DesignProject
Ecologist

EffectiveEffectiv
e

None

During
constructionD
uring
construction

DesignProject
Ecologist

EffectiveEffectiv
e

None

During
constructionD
etailed design

Project
EcologistDesign

EffectiveEffectiv
e

None

Residual
impacts
anticipated
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Impact

Mitigation measures

Timing and
duration

Responsibility

Likely efficacy of
mitigation

Invasion and
spread of pests

Manage air quality in accordance with the CEMP Where
required using down-lights and motion sensor lighting
during construction in order to reduce light spill and the
associated secondary impact on nocturnal fauna species
potentially utilising the area.
Manage soil and contamination in accordance with the
CEMPManage the existing bridge as a sensitive receiver
for noise and vibration. Wherever possible, all significant
noise and vibration sources should be directed away from
the existing bridge.
Undertake all reasonable and feasible noise and vibration
mitigation and management measures as detailed in the
REF.
Manage air quality in accordance with the CEMP

During
constructionD
uring
construction

Construction
managerDesign

Effective
Effective

During
constructionD
uring
construction

Construction
managerProject
Ecologist

EffectiveEffectiv
e

During
construction
During
construction

Construction
manager
Construction
manager

Effective

Noise, light and
vibration

Manage soil and contamination in accordance with the
CEMP

Residual
impacts
anticipated
None

None

Effective

Air quality

None

Soil and
contamination

None
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5.3

Offsetting

The Roads and Maritime Guidelines for Biodiversity Offsets (RMS 2016) outlines the impacts
that require offsetting for REF projects. As outlined in Table 5-2, no offsets are currently
required for impacts on native vegetation or threatened species, however if the status of Riverflat Eucalypt Forest under the EPBC Act changes, offsets may be required. Roads and Maritime
will further liaise with DPI with regard to the suitable rehabilitation works and offsetting required
to offset impacts on key fish habitat, and whether additional environmental contributions are
required.
Table 5-2 Offset considerations
Impact description
Works involving clearing of
national or NSW listed
critically endangered
ecological communities
(CEEC)

Offset requirements
Where there is any clearing
of an CEEC in moderate to
good condition

Works involving clearing of
nationally listed threatened
ecological community (TEC)
or nationally listed
threatened species habitat
Works involving clearing of
NSW endangered or
vulnerable ecological
community
Works involving clearing of
NSW listed threatened
species habitat where the
species is a species credit
species as defined in the
OEH Threatened Species
Profile Database (TSPD)
Works involving clearing of
NSW listed threatened
species habitat and the
species is an ecosystem
credit species as defined in
OEH’s Threatened Species
Profile Database (TSPD)
Type 1 or Type 2 key fish
habitats (as defined by NSW
Fisheries)

Where clearing >1 ha of a
TEC or habitat in moderate
to good condition

Relevance to project
No CEECs have been
mapped at the proposal site.
If River-flat Eucalypt Forest
is listed under the EPBC Act
(currently under a
preliminary listing), offsets
may be required.
0.37 ha of native vegetation
that is habitat for the Koala
would be removed. No
offsets required.

Where clearing > 5 ha or
where the ecological
community is subject to an
SIS
Where clearing > 1ha or
where the species is the
subject of an SIS

0.37 ha of River-flat Eucalypt
Forest EEC would be
removed. No offsets
required.
0.37 ha of native vegetation
that is habitat for threatened
species would be removed.
Disturbance of southern
Myotis habitat within existing
bridge. No offsets required.

Where clearing > 5ha or
where the species is the
subject of an SIS

0.37 ha of native vegetation
that is habitat for threatened
species would be removed.
Disturbance of southern
Myotis habitat within existing
bridge. No offsets required.

Where there is any net loss
of habitat

Roads and Maritime will
further liaise with DPI with
regard to the suitable
rehabilitation works and
offsetting required to offset
impacts on key fish habitat,
and whether additional
environmental contributions
are required.
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6.

Conclusion
Roads and Maritime propose to construct a new bridge over the Barrington River at Barrington
(Barrington Bridge) on the Thunderbolts Way (Figure 1-2). The new alignment would be to the
south of the existing bridge, with realignment of Thunderbolts Way for about 500 metres either
side of the Barrington River.
As a result of the proposal, about 3.57 hectares of vegetation would be removed within the
proposal site. The majority of this is located within existing disturbed areas, adjacent to the
existing bridge and road corridor, and adjacent to cleared agricultural land. About 3.94 hectares
or 97 percent of the vegetation within the proposal site consists of exotic grassland. These
areas contain limited habitat value for native flora and fauna species. Additionally the proposal
would also require the modification of about 0.28 hectares of aquatic instream habitat which
constitutes key fish habitat.
The proposal would require the removal of 0.37 hectares of native vegetation which is
consistent with River-flat Eucalypt Forest EEC, listed as endangered under the NSW TSC Act,
and has a preliminary listing as a CEEC under the EPBC Act. The areas of EEC which will be
impacted within the proposal site are subject to existing disturbance, fragmented and heavily
infested with exotic plant species, including noxious species.
Three threatened species were identified within the study area during field surveys; Koala,
Southern Myotis and Eastern Freetail-bat. Potential habitat was also identified within the study
area for an additional eight threatened fauna species and four migratory bird species known or
likely to occur within the study area. Vegetation removal within the proposal site would result in
the loss of a minor amount of potential foraging and sheltering habitat for these threatened
fauna and migratory species, however substantial areas of alternate habitat for these species
occurs elsewhere within the locality. Additionally, a temporary instream structure will be installed
for the duration of proposal, which will modify water flow and depth in the Barrington River and
temporarily modify fish passage through the proposal site.
Construction noise has the potential to impact breeding and roosting bats in the existing bridge.
Construction has been scheduled so that no sudden loud noises occur in the vicinity of the
bridge during the breeding season and in cold or wet days in winter as defined in the bat
management plan. Construction will be in accordance with the Bat Management Plan.
Additional mitigation measures are provided to further minimise impacts on the Southern Myotis.
Monitoring of impacts on the roost colony would occur throughout construction.
Instream connectivity and fish passage in the Barrington River will be maintained throughout the
proposal via an open channel along the western bank and two culverts through the instream
structure. Flow and water depth modelling based on median flow scenarios indicated that,
changes to water depth and flow will not significantly differ to that which currently occurs in the
proposal site.
Assessments of significance pursuant to s5A of the EP&A Act and the assessment guidelines
for assessing impacts to MNES under the EPBC Act have been prepared for threatened biota
known or likely to occur within the study area. Given the limited duration and extent of the
proposed works, avoidance of loud construction activities in the vicinity of the bat roost during
the breeding season and in winter, and the proposed mitigation measures such as installation of
noise barriers, noise loggers, positioning of lighting, and monitoring and management protocols,
the proposal is considered unlikely to have a significant impact on any threatened biota. As
such, a species impact statement is not required.
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A range of mitigation measures have been proposed to ameliorate potential impacts of the
proposal on biodiversity within and surrounding the proposal site. Roads and Maritime will
further liaise with DPI with regard to the suitable rehabilitation works and offsetting required to
offset impacts on key fish habitat, and whether additional environmental contributions are
required. As the proposal is unlikely to have a significant impact on any MNES, and clearing is
under the identified Roads and Maritime thresholds, no terrestrial biodiversity offsetting is
required for threatened biota listed under the EPBC Act (depending on the timing of the listing of
River-flat Eucalypt Forest under the EPBC Act).
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Appendix A – Species recorded
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Flora recorded during field surveys
Family

Scientific Name

Fabaceae
Fabaceae
Myrtaceae
Apocynaceae
Poaceae
Asteraceae
Asteraceae

Acacia longifolia
Acacia maidenii
Angophora subvelutina
Araujia sericifera*
Arundo donax*
Aster subulatus*
Bidens subalternans*
Bothriochloa sp.
Brachychiton populneus
Bursaria spinosa
Callistemon salignus
Carex inversa*
Casuarina cunninghamiana
Cayratia clematidea
Centella asiatica
Cheilanthes sieberi
Chloris gayana*
Citrus sp.*
Conyza bonariensis*
Cynodon dactylon
Dianella sp.
Dichondra repens
Ehrharta erecta*
Eragrostis curvula*
Eucalyptus amplifolia
Eucalyptus moluccana
Glycine clandestina
Grevillea robusta*
Imperata cylindrica

Malvaceae
Pittosporaceae
Myrtaceae
Cyperaceae
Casuarinaceae
Vitaceae
Apiaceae
Pteridaceae
Poaceae
Asteraceae
Poaceae
Convolvulaceae
Poaceae
Poaceae
Myrtaceae
Myrtaceae
Fabaceae
Protaceae
Poaceae

Common name

Maiden's Wattle
Broad-leaved Apple
Moth Vine
Spanish Reed
Wild Aster
Greater Beggar's Ticks

Canopy

Midstorey
(>1 metre)
x
x

Stratum
Shrub
(<1 metre)

Vine

Groundcover

x
x
x
x

Kurrajong
Blackthorn
Willow Bottlebrush

x

River Oak, Shea Oak
Native Grape
Indian Pennywort

x

x
x
x
x
x
x
x

Rhodes Grass
x
Flaxleaf Fleabane
Couch, Bermudagrass
Kidney Weed
Panic Veldt Grass
African Lovegrass
Cabbage Gum
Grey Box

x
x
x
x
x
x
x
x
x

Silky Oak
Blady Grass
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x
x

Family

Scientific Name

Ipomoea cairica*
Convolvulaceae
Ipomoea indica*
Convolvulaceae
Juncus usitatus
Juncaceae
Ligustrum sinense*
Oleaceae
Lomandra longifolia
Lomandraceae
Lonicera japonica*
Caprifoliaceae
Modiola caroliniana*
Malvaceae
Notelaea longifolia
Oleaceae
Opuntia stricta*
Cactaceae
paspalum dilatatum*
Poaceae
Pavonia hastate*
Malvaceae
Pennisetum clandestinum*
Poaceae
Plantago lanceolata*
Plantaginaceae
Pratia purpurascens
Lobeliaceae
Pseuderanthemum variable
Acanthaceae
Rubus fruticosus*
Rosaceae
Rumex conglomeratus
Polygonaceae
Salix babylonica*
Salicaceae
Sida rhombifolia*
Malvaceae
Solanum mauritianum*
Solanaceae
Solanum nigrum*
Solanaceae
Sonchus asper*
Asteraceae
Sporobolus africanus*
Poaceae
Stachys arvensis*
Lamiaceae
Tagetes minuta*
Asteraceae
Tecoma capensis*
Bignoniaceae
Themeda australis
Poaceae
Tradescantia fluminensis*
Commelinaceae
Note: *= Exotic species

Common name

Canopy

Midstorey
(>1 metre)

Stratum
Shrub
(<1 metre)

Coastal Morning Glory
Morning Glory

Vine

Groundcover

x
x
x

Small Leaved Privet
Spiny-headed Mat-rush
Japanese Honeysuckle
Red-flowered Mallow
Large-leaved Olive
Common Prickly Pear
Paspalum
Kikuyu
Lamb's Tongues
Whiteroot
Pastel flower
Shrubby Blackberry
Clustered Dock
Weeping Willow
Paddy's Lucerne
Wild Tobacco Bush
Black Berry Nightshade
Prickly Sowthistle
Parramatta Grass
Stagger Weed
Stinking Roger
Cape Honeysuckle
Kangaroo Grass
Wandering Jew
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x
x

x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Recorded fauna
Fauna
Group

Scientific Name

Common name

Amphibian
Amphibian
Amphibian
Amphibian
Amphibian

Litoria verreauxii
Uperoleia laevigata
Litoria fallax
Crinia signifera
Litoria peronii

Bat
Bat
Bat
Bat
Bat
Bat
Bat
Bat
Bat
Bat
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

Austronomus australis
Mormopterus norfolkensis
Ozimops (Mormopterus) ridei
Chalinolobus gouldii
Chalinolobus morio
Myotis Macropus
Nyctophilus sp.1
Vespadelus darlingtoni
Vespadelus pumilus
Rhinolophus megaphyllus
Chalcites lucidus
Dacelo novaeguineae
Anas superciliosa
Aquila audax
Sericornis frontalis
Phaps chalcoptera
Porphyrio
Zosterops lateralis
Ardea ibis

Whistling Tree Frog
Smooth Toadlet
Eastern Sedge Frog
Clicking Froglet
Emerald-spotted Tree
Frog
White-striped Freetail-Bat
Eastern Freetail-bat
Ride’s Freetail-bat
Gould’s Wattled Bat
Chocolate Wattled Bat
Southern Myotis

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish

Coracina novaehollandiae
Platycercus eximius
Uperoleia laevigata
Chenonetta jubata
Hirundo neoxena
Platycercus elegans
Microcarbo melanoleucos
Hirundo neoxena
Corvus coronoides
Cormobates leucophaea
Cracticus tibicen
Acanthiza nana
Ptilonorhynchus violaceus
Gerygone mouki
Malurus cyaneus
Rhipidura albiscapa
Pardalotus punctatus
Colluricincla harmonica
Psophodes olivaceus
Lichenostomus leucotis
Anguilla reinhardtii

Large Forest Bat
Eastern Forest Bat
Eastern Horseshoe Bat
Shining Bronze-Cuckoo
Laughing Kookaburra
Pacific Black Duck
Wedge-tailed Eagle
White-browed Scrubwren
Common Bronzewing
Purple Swamphen
Silvereye
Cattle Egret
Black-faced Cuckooshrike
Eastern Rosella
Eastern Gungan
Australian Wood Duck
Welcome Swallow
Crimson Rosella
Little Pied Cormorant
Welcome Swallow
Australian Raven
White-throated
Treecreeper
Australian Magpie
Yellow Thornbill
Satin Bowerbird
Brown Gerygone
Superb Fairy-wren
Grey Fantail
Spotted Pardalote
Grey Shrike-thrush
Eastern Whipbird
White-eared Honeyeater
Long-finned Eel
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Status
TSC Act
EPBC Act

V

-

V

-

Fauna
Group
Fish
Fish
Fish
Mammal
Mammal
Mammal

Scientific Name

Common name

Gobiomorphus coxii
Hypseleotris compressa
Retropinna semoni
Vulpes vulpes
Oryctolagus cuniculus

Status
TSC Act
EPBC Act

Coxs Gudgeon
Empire Gudgeon
Australian Smelt
Fox
Rabbit
Common Brushtail
Trichosurus vulpecula
Possum
Mammal
Common Brushtail
Trichosurus vulpecula
Possum
Phascolarctos cinereus
V
V
Mammal
Koala
Physignathus lesueurii
Reptile
Eastern Water Dragon
Note 1 Undifferentiated data – results could include: Corben’s Long-eared Bat (Nyctophilus corbeni)
Vulnerable under both the TSC and EPBC Acts, or Eastern Long-eared Bat (Nyctophilus bifax)
Vulnerable under the TSC Act
Macroinvertebrates recorded during field survey
Order

Family

Acarina

Acarina

Bivalvia

Corbiculidae

Coleoptera

Dytiscidae

Coleoptera

Elmidae

Coleoptera

Hydraenidae

Coleoptera

Hydrochidae

Coleoptera

Hydrophilidae

Coleoptera

Scirtidae sp.

Crustacea

Ostracoda

Decapoda

Atyidae

Decapoda

Palaemonidae

Diptera

Ceratopogonidae

Diptera

Chironominae

Diptera

Orthocladiinae

Diptera

Simuliidae

Diptera

Tanypodinae

Diptera

Tipulidae

Ephemeroptera

Baetidae

Ephemeroptera

Caenidae

Ephemeroptera

Leptophlebiidae

Ephemeroptera

Nesameletidae

Gastropoda

Planorbidae

Hemiptera

Corixidae

Odonata

Aeshnidae

Odonata

Coenagrionidae

Odonata

Gomphidae
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Order

Family

Odonata

Isostictidae

Odonata

Telephlebiidae

Odonata

Zygoptera

Oligochaeta

Oligochaeta

Plecoptera

Eustheniidae

Plecoptera

Gripopterygidae

Trichoptera

Ecnomidae

Trichoptera

Hydrobiosidae

Trichoptera

Hydropsychidae

Trichoptera

Hydroptilidae

Trichoptera

Leptoceridae

Trichoptera

Limnephilidae

Trichoptera

Philopotamidae

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532

Appendix B – Likelihood of occurrence assessment
Likelihood of occurrence criteria
Likelihood
Recorded
High

Moderate

Low

None

Criteria
The species was observed in the study area during the current survey
It is highly likely that a species inhabits the study area and is dependent on identified suitable habitat (i.e. for breeding or important life
cycle periods such as winter flowering resources), has been recorded recently in the locality (10 km) and is known or likely to maintain
resident populations in the study area. Also includes species known or likely to visit the study area during regular seasonal movements
or migration.
Potential habitat is present in the study area. Species unlikely to maintain sedentary populations, however may seasonally use
resources within the study area opportunistically or during migration. The species is unlikely to be dependent (i.e. for breeding or
important life cycle periods such as winter flowering resources) on habitat within the study area, or habitat is in a modified or degraded
state. Includes cryptic flowering flora species that were not seasonally targeted by surveys and that have not been recorded.
It is unlikely that the species inhabits the study area and has not been recorded recently in the locality (10 km). It may be an occasional
visitor, but habitat similar to the study area is widely distributed in the local area, meaning that the species is not dependent (i.e. for
breeding or important life cycle periods such as winter flowering resources) on available habitat. Specific habitat is not present in the
study area or the species are a non-cryptic perennial flora species that were specifically targeted by surveys and not recorded.
Suitable habitat is absent from the study area.

Likelihood of occurrence table
Common Name
(Scientific Name)
BIRDS
Black-necked
Stork
(Ephippiorhynchu
s asiaticus)

TSC
Act

E

EPBC
Act

FM
Act

Habitat requirements

Number of
records
(source)

Likelihood of occurrence

Primarily inhabits permanent freshwater wetlands and
surrounding vegetation including swamps, floodplains,
watercourses and billabongs, freshwater meadows, wet
heathland, farm dams and shallow floodwaters. Will also forage in
inter-tidal shorelines, mangrove margins and estuaries. Feeds in
shallow, still water. This species breeds during summer, nesting
in or near a freshwater swamp.

1 record
within 10 km
(OEH
2016a)

Moderate
Not recorded during field
surveys, but preferred
habitat is present within the
study area.
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Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Regent
Honeyeater
(Anthochaera
phrygia)

CE

CE

Red Goshawk
(Erythrotriorchis
radiates)

CE

V

Squatter Pigeon
(Geophaps
scripta scripta)

E

V

Painted
Honeyeater
(Grantiella picta)

V

V

FM
Act

Habitat requirements

In NSW confined to two known breeding areas: the Capertee
Valley and Bundarra-Barraba region. Non-breeding flocks
occasionally seen in coastal areas foraging in flowering Spotted
Gum and Swamp Mahogany forests, presumably in response to
drought. Inhabits dry open forest and woodlands, particularly BoxIronbark woodland and riparian forests of River Sheoak, with an
abundance of mature trees, high canopy cover and abundance of
mistletoes.
Typically occurs in coastal and subcoastal areas, with 90% of
recent records in NSW confined to the Northern Rivers and
Northern Tablelands regions, north of the Clarence River.
Formerly occurred south to Port Stephens. Prefer woodlands and
forests with a mosaic of vegetation types that are open enough
for fast manoeuvring flight, avoiding very open or very dense
habitats. In NSW inhabits mixed subtropical rainforest, Melaleuca
swamp forest and open eucalypt forest along coastal rivers. Nests
built within 1 kilometre of a permanent freshwater body in a large,
tall tree (>20 metres) within a remnant stand. Home ranges large
(120-200 square kilometres).
The Squatter Pigeon habitat is generally defined as open-forests
to sparse, open-woodlands and scrub that are mostly dominated
in the overstorey by Eucalyptus, Corymbia, Acacia or Callitris
species in remnant, regrowth or partly modified vegetation
communities, and within 3 kilometres of water bodies or courses.
It is known to access suitable waterbodies such as permanent or
seasonal rivers, creeks, lakes, ponds and waterholes, and
artificial dams to drink on a daily basis. The majority of it’s know
distribution is within QLD, but it is also noted within Border RiversGwydir Catchment Management Authority region in NSW.
Nomadic, occurring in low densities across most of NSW. Highest
concentrations and almost all breeding occur on inland slopes of
the Great Dividing Range. Inhabits Boree, Brigalow and Box Gum
woodlands and Box-Ironbark forests. Specialist forager on the
fruits of mistletoes, preferably of the Amyema genus. Nests in
outer tree canopy.
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Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys, but study occurs
outside of the species
predicted range.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys, no records occur
within the locality and study
area occurs outside of the
species predicted range.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys, no records occur
within the locality and
habitat not present within
the study area.

Low
Not recorded during field
surveys and habitat not
present within the study
area

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Swift Parrot
(Lathamus
discolour)

E

CE

Southern Blackthroated Finch
(Poephila cincta
cincta)

Australian
Painted Snipe
(Rostratula
australis)

Murray Cod
(Maccullochella
peelii)

E

E

FM
Act

Habitat requirements

Migratory, travelling to the mainland from March to October.
Breeds in Tasmania from September to January. On the
mainland, it mostly occurs in the southeast foraging on winter
flowering eucalypts and lerps, with records of the species
between Adelaide and Brisbane. Principal over-winter habitat is
box-ironbark communities on the inland slopes and plains.
Eucalyptus robusta, Corymbia maculata and C. gummifera
dominated coastal forests are also important habitat.
Occurs mainly in grassy, open woodlands and forests, typically
dominated by Eucalyptus, Corymbia and Melaleuca, and
occasionally in tussock grasslands or other habitats (for example
freshwater wetlands), often along or near watercourses, or in the
vicinity of water. Requires access to seeding grasses and water,
therefore needs a mosaic of different habitats.

Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys, no records occur
within the locality and
suitable habitat not present
within the study area
Low
Not recorded during field
surveys, no records occur
within the locality and
suitable habitat not present
within the study area
Low
Not recorded during field
surveys, study area occurs
outside of the species
distribution.

E

Normally found in permanent or ephemeral shallow inland
wetlands, either freshwater or brackish. Nests on the ground
amongst tall reed-like vegetation near water. Feeds on mudflats
and the water's edge taking insects, worm and seeds. Prefers
fringes of swamps, dams and nearby marshy areas with cover of
grasses, lignum, low scrub or open timber.

Predicted to
occur within
10 km (DotE
2016a)

V

The Murray Cod occurs naturally in the waterways of the Murray–
Darling Basin in a wide range of warm water habitats that range
from clear, rocky streams to slow flowing turbid rivers and
billabongs. The upper reaches of the Murray and Murrumbidgee
Rivers are considered too cold to contain suitable habitat.
They are frequently found in the main channels of rivers and
larger tributaries. Preferred microhabitat consists of complex
structural features in streams such as large rocks, snags (pieces
of large submerged woody debris), overhanging stream banks
and vegetation, tree stumps, logs, branches and other woody
structures. Such structures reduce or influence stream flows and
provide Murray Cod with shelter from fast-flowing water.

Predicted to
occur within
10 km (DotE
2016a)
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Low
Not recorded during field
surveys, no records occur
within the locality and
suitable habitat not present
within the study area

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Purple Spotted
Gudgeon
(Mogurnda
adspersa)

Booroolong Frog
(Litoria
booroolongensis)

E

E

Yellow-spotted
Tree Frog
(Litoria castanea)

CE

E

FM
Act

Habitat requirements

E

Two populations of Purple Spotted Gudgeon historically occurred
in NSW; an eastern population found in coastal catchments north
of the Clarence River, and a western population found patchily
distributed throughout Murray Darling Basin drainages. There
have been few recent confirmed records of the eastern
population. In 2009 a population of Purple Spotted Gudgeon was
discovered in Goorangoola Creek in the Hunter Catchment; the
first record of this species in a coastal catchment south of the
Clarence River.
It is a benthic species, usually found in rivers, creeks and
billabongs with slow moving or still waters; often amongst weeds
rocks or snags.
Lives along permanent streams with some fringing vegetation
cover such as ferns, sedges or grasses. Adults occur on or near
cobble banks and other rock structures within stream margins and
shelter under rocks or amongst vegetation near the ground on the
stream edge.
The Booroolong Frog is restricted to NSW and north-eastern
Victoria, predominantly along the western-flowing streams of the
Great Dividing Range. It has disappeared from much of the
Northern Tablelands, however several populations have recently
been recorded in the Namoi catchment.
Require large permanent ponds or slow flowing 'chain-of-ponds'
streams with abundant emergent vegetation such as bulrushes
and aquatic vegetation. Shelter during autumn and winter under
fallen timber, rocks, other debris or thick vegetation. The northern
population of the Yellow-spotted Bell Frog is known from a
relatively restricted distribution centred around the town of Guyra
on the New England Tableland, New South Wales, at altitudes
between 1000 and 1500 metres .
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Number of
records
(source)
No records
within 10 km

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Moderate
Not recorded during field
surveys, but habitat is
present within the study
area and species is known
to occur within the CMA

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys, no records occur
within the locality and
suitable habitat not present
within the study area

Low
Not recorded during field
surveys, study area occurs
outside of the species
distribution.

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

V

Koala
(Phascolarctos
cinereus)

V

Eastern
Bentwing-Bat
(Miniopterus
schreibersii
oceanensis)

Eastern FreetailBat
(Mormopterus
norfolkensis)

MAMMALS
Spotted-tailed
Quoll
(Dasyurus
maculatus)

Habitat requirements

Number of
records
(source)

Likelihood of occurrence

E

Inhabits a range of environments including rainforest, open forest,
woodland, coastal heath and inland riparian forest, from the subalpine zone to the coastline. Den subject sites are in hollowbearing trees, fallen logs, small caves, rock crevices, boulder
fields and rocky-cliff faces. Females occupy home ranges of up to
750 hectares and males up to 3,500 hectares, which are usually
traversed along densely vegetated creek lines.

2 records
within 10 km
(OEH
2016a)

V

Occurs from coast to inland slopes and plains. Restricted to areas
of preferred feed trees in eucalypt woodlands and forests. Home
range varies depending on habitat quality, from < 2 to several
hundred hectares.

11 records
within 10 km
(OEH
2016a)

V

Generally, occurs east of the Great Dividing Range along NSW
coast (Churchill 2008). Inhabits various habitats from open
grasslands to woodlands, wet and dry sclerophyll forests and
rainforest. Essentially a cave bat but may also roost in road
culverts, stormwater tunnels and other man-made structures.
Only 4 known maternity caves in NSW, near Wee Jasper,
Bungonia, Kempsey and Texas. Females may travel hundreds of
kilometres to the nearest maternal colony (Churchill 2008).

1 record
within 10 km
(OEH
2016a)

V

This species is found along Australia’s east coast from southern
Queensland to southern NSW. It occurs in dry sclerophyll forest,
woodland, swamp forests and mangrove forests east of the Great
Dividing Range. The species predominantly roosts in tree hollows
but will also roost under bark or man-made structures. They are
usually a solitary species but have been recorded roosting
communally on occasion.

There are no
records of
this species
within 10 km
(OEH
2016a)

High
Not recorded during field
surveys, known records
occur in the locality and
suitable foraging habitat
was identified within the
study area.
Recorded
Recorded during field
surveys within the study
area, sheltering within a
Broad-leaved Apple
(Angophora subvelutina).
High
Tentatively (probable)
identified as a result of call
analysis during survey
however considered highly
likely given suitable
foraging habitat and
marginal roosting habitat
present in the study area.
Recorded
Recorded during field
surveys within the study
area.

FM
Act
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Common Name
(Scientific Name)

TSC
Act

Southern Myotis
(Myotis
macropus)

V

V

Large-eared Pied
Bat
(Chalinolobus
dwyeri)

Little BentwingBat (Miniopterus
australis)

Corben’s Longeared Bat
(Nyctophilus
corbeni)

EPBC
Act

V

-

V

FM
Act

Habitat requirements

Mainly coastal but may occur inland along large river systems.
Usually associated with permanent waterways at low elevations in
flat/undulating country, usually in vegetated areas. Forages over
streams and watercourses feeding on fish and insects from the
water surface. Roosts in a variety of habitats including caves,
mine shafts, hollow-bearing trees, stormwater channels,
buildings, under bridges and in dense foliage, typically in close
proximity to water. Breeds twice annually, first in
October/November and secondly during January/February
(Churchill 2008).
Occurs from the coast to the western slopes of the divide. Largest
numbers of records from sandstone escarpment country in the
Sydney Basin and Hunter Valley (Hoye and Schulz 2008). Roosts
in caves and mines and most commonly recorded from dry
sclerophyll forests and woodlands. An insectivorous species that
flies over the canopy or along creek beds (Churchill 2008). In
southern Sydney appears to be largely restricted to the interface
between sandstone escarpments and fertile valleys.
The Little Bentwing-bat occurs along the east coast and ranges of
Australia from Cape York in Queensland to Wollongong in NSW.
It prefers moist eucalypt forest, rainforest, vine thicket, wet and
dry sclerophyll forest, Melaleuca swamps, dense coastal forests
and banksia scrub. It is generally found in well-timbered areas.
The Little Bentwing-bat roosts in caves, tunnels, tree hollows,
abandoned mines, stormwater drains, culverts, bridges and
sometimes buildings during the day, and at night forage for small
insects beneath the canopy of densely vegetated habitats.
Inhabits a variety of vegetation types, including mallee, bulloke
Allocasuarina leuhmanni and box eucalypt dominated
communities, but it is distinctly more common in
box/ironbark/cypress-pine vegetation that occurs in a north-south
belt along the western slopes and plains of NSW and southern
Queensland. Roosts in tree hollows, crevices, and under loose
bark.
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Number of
records
(source)
4 records
within 10 km
(OEH
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Moderate
Not recorded during field
surveys, but suitable
foraging habitat is present
within the study area.

No previous
records in
locality

High
Tentatively (probable)
identified as a result of call
analysis during survey
however considered highly
likely to occur within the
study area given suitable
foraging and marginal
roosting habitat present in
the study area.
Low
Not recorded during field
surveys, no records occur
within the locality and
preferred habitat not
present within the study
area.

Predicted to
occur within
10 km (DotE
2016a)

Recorded
Recorded breeding in the
existing bridge during field
surveys within the study
area.

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Greater Glider
(Petauroides
volans)

V

Brush-tailed
Rock-wallaby
(Petrogale
penicillata)

V

Grey-headed
Flying-fox
(Pteropus
poliocephalus)

REPTILES
Border Thicktailed Gecko
(Uvidicolus
sphyrurus)

V

V

V

FM
Act

Habitat requirements

The greater glider is restricted to eastern Australia and favours
forests with a diversity of eucalypt species due to seasonal
variation in its preferred tree species. It lives in a variety of
eucalypt-dominated habitats, ranging from low open forests on
the coast to tall forests in the ranges and low woodland
westwards of the Dividing Range.
It is considered to be particularly sensitive to forest clearance and
to intensive logging.
Occurs from the Shoalhaven north to the Queensland border.
Now mostly extinct west of the Great Dividing Range, except in
the Warrumbungles and Mt Kaputar. Occurs on rocky
escarpments, outcrops and cliffs with a preference for complex
structures with fissures, caves and ledges facing north. Diet
consists of vegetation in adjacent to rocky areas eating grasses
and forbs as well as the foliage and fruits of shrubs and trees.
Roosts in camps within 20 kilometres of a regular food source,
typically in gullies, close to water and in vegetation with a dense
canopy. Forages in subtropical and temperate rainforests, tall
sclerophyll forests and woodlands, heaths, swamps and street
trees, particularly in eucalypts, melaleucas and banksias. Highly
mobile with movements largely determined by food availability
(DECCW, 2009). Will also forage in urban gardens and cultivated
fruit crops.
The Border Thick-tailed Gecko is most commonly found in
undisturbed habitat remnants on rocky outcrops and stony hills
(especially granite) within eucalypt and cypress-pine open forest
or woodland between 500-1100 metres elevation. Favours forest
and woodland areas with boulders, rock slabs, fallen timber and
deep leaf litter. Occupied sites often have a dense tree canopy
that helps create a sparse understorey. It occurs in the New
England Tableland, Nandewar and Brigalow Belt South
Bioregions in northern New South Wales.
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Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys, no records occur
within the locality and
suitable habitat not present
within the study area.

Predicted to
occur within
10 km (DotE
2016a)

Moderate
Not recorded during field
surveys, however suitable
habitat is present within the
study area.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys and suitable
habitat not present within
the study area, elevation is
below 500 m.

Low
Not recorded during field
surveys, no records occur
within the locality and
suitable habitat not present
within the study area.

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Bell’s Turtle
(Wollumbinia
belli)

V

V

Bell’s Turtle normally occupies shallow to deep pools in upper
reaches or small tributaries of major rivers in granite country.
Most of which are commonly less than 3 metres deep with rocky
or sandy bottoms and patches of vegetation.
Typically uses narrow stretches of rivers 30 - 40 metres wide and
has been found in areas where surrounding habitat has been
converted to grazing land. In NSW, currently found in four disjunct
populations in the upper reaches of the Namoi, Gwydir and
Border Rivers systems, on the escarpment of the North West
Slopes.

M

MIGRATORY BIRDS
White-throated
Needletail
(Hirundapus
caudacutus)

FM
Act

Habitat requirements

Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Recorded along NSW coast to the western slopes and
occasionally from the inland plains. Breeds in northern
hemisphere. Almost exclusively aerial while in Australia. Occur
above most habitat types, but are more frequently recorded
above more densely vegetated habitats (rainforest, open forest
and heathland) than over woodland or treeless areas.
Summer breeding migrant to south-east Australia. Occurs along
the coast of NSW. Inhabits rainforests, eucalypt woodlands,
coastal scrub and damp gullies. It may be found in more open
woodland when migrating (Birds Australia 2005).

Predicted to
occur within
10 km (DotE
2016a)

Moderate
Not recorded during field
surveys, but habitat is
present within the study
area

Predicted to
occur within
10 km (DotE
2016a)

Moderate
Not recorded during field
surveys, no records in the
locality but habitat is
present within the study
area
Low
Not recorded during field
surveys no records in the
locality and habitat not
present within the study
area
Moderate
Not recorded during field
surveys, but habitat is
present within the study
area

Black-faced
Monarch
(Monarcha
melanopsis)

M

Yellow Wagtail
(Motacilla flava)

M

This species breeds in much of temperate Europe and Asia. It is
resident in the milder parts of its range, such as western Europe,
but northern and eastern populations migrate to Africa and south
Asia. Inhabits open country near water, such as wet meadows.

Predicted to
occur within
10 km (DotE
2016a)

Satin Flycatcher
(Myiagra
cyanoleuca)

M

In NSW widespread on and east of the Great Divide, sparsely
scattered on the western slopes, very occasional records on the
western plains. Inhabit heavily vegetated gullies in eucalyptdominated forests and taller woodlands, often near wetlands and
watercourses. On migration, occur in coastal forests, woodlands,
mangroves and drier woodlands and open forests. Generally not
in rainforests.

Predicted to
occur within
10 km (DotE
2016a)
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Low
Not recorded during field
surveys, no records occur
within the locality and
occurs outside of the
species known distribution.

Common Name
(Scientific Name)

TSC
Act

Rufous Fantail
(Rhipidura
rufifrons)

FLORA
Slaty Red Gum
(Eucalyptus
glaucina)

V

Craven Grey Box
(Eucalyptus
largeana)

E

Scant Pomaderris
(Pomaderris
queenslandica)

E

EPBC
Act

FM
Act

Habitat requirements

M

Found along NSW coast and ranges. Inhabits rainforest, dense
wet forests, swamp woodlands and mangroves. During migration,
it may be found in more open habitats or urban areas (Birds
Australia 2008).

V

It has been observed in a variety of habitats. From shallow soils
or stony hillsides, but not on poor sandstones (Johnson 1962),
grassy woodlands on deep, moderately fertile and well-watered
soil (Harden 1991-2003) and gentle slopes near drainage lines in
alluvial and clayey soils (Chippendale 1988). Locally frequent but
very sporadic, near Casino and from Taree to Broke.
Confined to Gloucester-Craven district and near Pokolbin,
although a number of unsubstantiated records exist from outside
the currently accepted range.
Populations are known from Copeland Tops State Conservation
Area and Berrico Nature Reserve, with unconfirmed records from
Talawahl and Glen Nature Reserves and Willi Willi National Park.
The majority of remaining populations occur on private lands and
roadsides, often as single trees or small clumps interspersed with
other tree species.
Often found in wet forest on subcoastal ranges
Found in moist eucalypt forest or sheltered woodlands with a
shrubby understorey, and occasionally along creeks. Widely
scattered but not common in north-east NSW and in Queensland.
It is known from several locations on the NSW north coast and a
few locations on the New England Tablelands and North West
Slopes, including near Torrington and Coolata.

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532

Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

2 records
within 10 km
(OEH
2016a)

Low
Not identified in study area
during targeted searches

1 record
within 10 km
(OEH
2016a)

Low
Not identified in study area
during targeted searches

1 record
within 10 km
(OEH
2016a)

Low
Not identified in study area
during targeted searches

Moderate
Not recorded during field
surveys, but habitat is
present within the study
area

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Granite Boronia
(Boronia
granitica)

V

E

V

Callistemon
pungens

Bluegrass
(Dichanthium
setosum)

V

V

FM
Act

Habitat requirements

Grows on granitic soils amongst rock outcrops, often in rock
crevices, and in forests and woodlands on granite scree and
shallow soils. Important site characteristics include low
precipitation and high levels of solar radiation.
Granite Boronia occurs in scattered localities on the New England
Tablelands and North West Slopes north from the Armidale area
to the Stanthorpe district in southern Queensland.
In NSW, the species is restricted to the New England Tablelands
between Armidale and Torrington.
Habitats range from riparian areas dominated by Casuarina
cunninghamiana subsp. cunninghamiana to woodland and rocky
shrubland. Often found in rocky watercourses, usually with sandy
granite (occasionally basalt) creek beds from near Inverell to the
eastern escarpment at New England NP.
Associated with heavy basaltic black soils and red-brown loams
with clay subsoil and often found in moderately disturbed areas
such as cleared woodland, grassy roadside remnants and highly
disturbed pasture. Locally common or found as scattered clumps
in broader populations. The extensive distribution and wide
environmental tolerances make predictions about suitable habitat
difficult.
Bluegrass occurs on the New England Tablelands, North West
Slopes and Plains and the Central Western Slopes of NSW,
extending to northern Queensland. It occurs widely on private
property, including in the Inverell, Guyra, Armidale and Glen
Innes areas.
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Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Low
Not identified in study area
during targeted searches

Predicted to
occur within
10 km (DotE
2016a)

Low
Not identified in study area
during targeted searches

Low
Not identified in study area
during targeted searches

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Small Snake
Orchid (Diuris
pedunculata)

E

E

McKie’s
Stringybark
(Eucalyptus
mckieana)

V

V

Narrow-leaved
peppermint
(Eucalyptus
nicholii)

V

V

FM
Act

Habitat requirements

The Small Snake Orchid grows on grassy slopes or flats and
often on peaty soils in moist areas. This can extend to shale and
trap soils, on fine granite, and among boulders. It is known to
prefers moist areas, and has been found growing in open areas of
dry sclerophyll forests with grassy understories, in riparian forests
(including gallery rainforests), swamp forests, in sub-alpine
grasslands and herbfields. The altitude range known for the
species is 50–900 metres.
Confined to north east NSW. It was originally found scattered
from Tenterfield south to the Hawkesbury River, but is now mainly
found on the New England Tablelands, around Armidale, Uralla,
Guyra and Ebor.
Eucalyptus mckieana is found in grassy open forest or woodland
on poor sandy loams, most commonly on gently sloping or flat
sites. McKie’s Stringybark is locally abundant, forming in places a
moderately dense forest in association with other local trees.
Confined to the drier western side of the New England Tablelands
of NSW, from Torrington to Bendemeer. Most populations occur
on private property, but it does occur in Kings Plain National Park,
Torrington State Conservation Area and Severn River Nature
Reserve.
Typically grows in dry grassy woodland, on shallow soils of slopes
and ridges and found primarily on infertile soils derived from
granite or metasedimentary rock. Seedling recruitment is
common, even in disturbed soils, if protected from grazing and
fire. It tends to grow on lower slopes in the landscape.
This species is sparsely distributed but widespread on the New
England Tablelands from Nundle to north of Tenterfield, being
most common in central portions of its range.
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Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Low
Not identified in study area
during targeted searches

Predicted to
occur within
10 km (DotE
2016a)

Low
Not identified in study area
during targeted searches

Low
Not identified in study area
during targeted searches

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

Omeo Stork’s Bill
(Pelargonium sp.
Striatellum)

E

E

Tarengo Leek
Orchid
(Prasophyllum
petilum)

E

E

CE

A Leek Orchid
(Prasophyllum sp.
Wybong)
Austral Toadflax
(Thesium austral)

V

V

FM
Act

Habitat requirements

Known from only 4 locations in NSW, with three on lake-beds it
occurs at altitudes between 680 to 1030 metres. It is known to
occur in the local government areas of Goulburn-Mulwaree,
Cooma-Monaro, and Snowy River, but may occur in other areas
with suitable habitat; these may include Bombala, Eurobodalla,
Palerang, Tumbarumba, Tumut, Upper Lachlan, and Yass Valley
local government areas.
It has a narrow habitat that is usually just above the high-water
level of irregularly inundated or ephemeral lakes, in the transition
zone between surrounding grasslands or pasture and the wetland
or aquatic communities. It sometimes colonises exposed lake
beds during dry periods. The extent of habitat at any one site and
the persistence of the species is likely be closely related to the
combined effects of: - frequency of inundation and the topography
of lake bed and shoreline, which maintains a more or less
extensive disturbed ecotone between grass-dominated
communities and sedge-dominated aquatic vegetation; and - past
and current grazing regimes and other forms of disturbance.
Nowhere at the proposal site where the plant would be exposed
to period of inundation necessary for growth.
Natural populations are known from a total of five sites in NSW
where it is known to grow in open sites within Natural Temperate
Grassland as well as in grassy woodland in fertile soils.
Apparently highly susceptible to grazing, it is only retained at littlegrazed travelling stock reserves in relatively moist areas.
Endemic to NSW, it is known from near Ilford, Premer,
Muswellbrook, Wybong, Yeoval, Inverell, Tenterfield, Currabubula
and the Pilliga area. It is known to occur in open eucalypt
woodland and grassland.
Found in small, scattered populations along the east coast,
northern and southern tablelands. Occurs in grassland or grassy
woodland, and is often found in association with Kangaroo Grass
(Themeda australis).
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Number of
records
(source)
Predicted to
occur within
10 km (DotE
2016a)

Likelihood of occurrence

Predicted to
occur within
10 km (DotE
2016a)

Low
Not identified in study area
during targeted searches

Predicted to
occur within
10 km (DotE
2016a)
Predicted to
occur within
10 km (DotE
2016a)

Low
Not identified in study area
during targeted searches

Low
Not identified in study area
during targeted searches

Low
Not identified in study area
during targeted searches

Common Name
(Scientific Name)

TSC
Act

EPBC
Act

VEGETATION COMMUNITIES
CE
Natural
grasslands on
basalt and finetextured alluvial
plains of northern
New South Wales
and southern
Queensland

New England
Peppermint
(Eucalyptus novaanglica) Grassy
Woodlands

CE

Upland Wetlands
of the New
England
Tablelands and
the Monaro
Plateau
White Box-Yellow
Box-Blakely's Red
Gum Grassy
Woodland and
Derived Native
Grassland

E

CE

FM
Act

Habitat requirements

Number of
records
(source)

Likelihood of occurrence

The ecological community is strongly reliant on soil type as it is
associated with fine textured, often cracking clays* derived from
either basalt or quaternary* alluvium. The ecological community
generally occurs on flat to low slopes, of no more than 5% (or less
than 1 degree) inclination. As slope increases, grassy woodlands
dominated by trees such as Acacia pendula (Weeping Myall),
Eucalyptus coolabah (Coolibah), E. populnea (Poplar Box) or E.
melliodora (Yellow Box) occur. The ground layer component of
these woodlands may be similar to the grasslands but the soils
are not generally the same cracking clays as on the plains.
The ecological community mostly occupies sites in valley
bottoms, flats or lower slopes, often in areas subject to cold air
drainage. The ecological community may occur on basaltic,
granitic or sedimentary substrates. Clearing has been especially
intense on basaltic or sedimentary substrates as these are the
most suitable for pastoral and agricultural use.
The vegetation of the Upland Wetlands ranges from dense
sedgeland to grassland. Around deep lagoons or lakes the
vegetation occurs on the shores and in the shallower reaches,
while shallow or dry-wetlands may have sedges and grasses
extending all the way across.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys.

The community is found on relatively fertile soils on the tablelands
and western slopes of NSW and generally occurs between the
400 and 800 mm isohyets extending from the western slopes, at
an altitude of c. 170 metres to c. 1200 metres , on the northern
tablelands. White Box Yellow Box Blakely's Red Gum Woodland
includes those woodlands where the characteristic tree species
include one or more of the following species in varying
proportions and combinations - Eucalyptus albens (White Box),
Eucalyptus melliodora (Yellow Box) or Eucalyptus blakelyi
(Blakely's Red Gum). Grass and herbaceous species generally
characterise the ground layer.

Predicted to
occur within
10 km (DotE
2016a)

Low
Not recorded during field
surveys.
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Appendix C – Assessments of significance for state
listed threatened biota
Assessments of significance have been prepared in accordance with Section 5A of the EPA Act
for threatened species and communities recorded or likely to occur in the proposal area that
have the potential to be impacted by the proposal. Where possible, assessments have been
grouped for species with similar habitat requirements.
Threatened Ecological Communities
River-flat eucalypt forest on coastal floodplains of the NSW North Coast, Sydney Basin
and South East Corner bioregions
River-Flat Eucalypt Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and
South East Corner bioregions is the name given to the ecological community associated with
silts, clay-loams and sandy loams, on periodically inundated alluvial flats, drainage lines and
river terraces associated with coastal floodplains. Floodplains are level landform patterns on
which there may be active erosion and aggradation by channelled and overbank stream flow
with an average recurrence interval of 100 years or less (adapted from Speight 1990).
River-Flat Eucalypt Forest on Coastal Floodplains generally occurs below 50 metres elevation,
but may occur on localised river flats up to 250 metres above sea level in the NSW North Coast,
Sydney Basin and South East Corner bioregions. The structure of the community may vary from
tall open forests to woodlands, although partial clearing may have reduced the canopy to
scattered trees. Typically, these forests and woodlands form mosaics with other floodplain forest
communities and treeless wetlands, and often they fringe treeless floodplain lagoons or
wetlands with semi-permanent standing water (e.g. Goodrick 1970).
The composition of River-Flat Eucalypt Forest on Coastal Floodplains is primarily determined by
the frequency and duration of waterlogging and the texture, nutrient and moisture content of the
soil, which occurs along drainage lines and on alluvial soils in the study area (Figure 3-2).
This assessment has been prepared for direct removal of 0.37 hectares of River-Flat Eucalypt
Forest on Coastal Floodplains vegetation and indirect impacts to the EEC vegetation adjacent to
the proposal site.
Section 5A Assessment
a)
in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the species is
likely to be placed at risk of extinction
Not applicable to this threatened ecological community.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction
Not applicable to this threatened ecological community.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction
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Section 5A Assessment
The proposal will involve removal of about 0.37 hectares of River-flat Eucalypt Forest within the
proposal site. Of this area 0.30 hectares is of moderate/good condition and 0.07 hectares is of poor
condition. Higher quality vegetation community will be retained within the study area and adjacent to
the proposal site. The EEC identified within the study area was in a highly modified condition, due to
adjacent land uses and existing disturbances. It is unlikely that the removal of 0.37 hectares of
vegetation within the proposal site will adversely affect the extent of the community such that its
local occurrence is likely to be placed at risk of extinction.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction
Floristic surveys revealed that the composition of the River-flat Eucalypt Forest within the proposal
site has been previously modified by the encroachment of weeds which has been facilitated by edge
effects due to vegetation clearing and land uses in the study area. Removal of predominantly exotic
vegetation within the proposal site for the proposal may further increase edge effects which could
facilitate the spread of weeds and further modification of the River-flat Eucalypt Forest within the
locality. Ongoing management of weeds pre and post construction will therefore be required to
prevent further degradation of the EEC.
The River-flat Eucalypt Forest has shown some resilience to disturbance from previous
development within the locality. Due to the minor extent of vegetation clearing proposed for the
proposal, it is unlikely that the composition of the ecological community will be adversely modified
such that its local occurrence is likely to be placed at risk of extinction.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed
The proposal has the potential to directly impact on up to 0.37 hectares of River-flat Eucalypt Forest
within the proposal site. The small area that will be directly impacted is already modified from
historical activities such as construction of the current bridge and ongoing agricultural activities.
The vegetation in the study area that may be indirectly impacted represents a very small portion of
the EEC which is mapped within the locality, and is already in a modified condition due to existing
land uses and edge effects. Given the small area of modified and degraded vegetation within the
proposal site that will be impacted, any indirect impacts to a small area of this community is unlikely
to impact the long-term survival of the community within the locality.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action
Given that the proposal site is relatively narrow and fragmented from existing land uses, the
proposal is unlikely to further fragment the community much further than that which already occurs
within the study area. Although the proposal will incrementally increase the distance between
existing stands of this community along the riparian fringe, these areas are already in a degraded
condition and is unlikely to further isolate the community significantly more than that which already
exists.
No areas of River-flat Eucalypt Forest will be isolated from other areas of habitat as a result of the
proposal.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
The small area of River-flat Eucalypt Forest to be removed for the proposal (0.37 hectares) is low in
floristic diversity and contains few habitat features. The vegetation is not considered to be of high
importance to the long term survival of River-flat Eucalypt Forest within the locality.
Floristic analysis of the River-flat Eucalypt Forest adjacent in the proposal site confirmed that it is in
a state of moderate/good and predominantly poor condition. This vegetation is therefore considered
to be of low importance to the long term survival of the EEC within the locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
There is no critical habitat listed for this threatened ecological community.
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Section 5A Assessment
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan
No recovery plan has been developed for this community. NSW OEH is currently developing a
targeted approach for managing Ecological Communities. In the interim, activities to assist with
managing the EEC include protecting habitat by minimising further clearing of the community. The
proposal is not consistent with this objective for managing ecological communities.
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposal has the potential to introduce or increase the operation of the following KTPs within
the River-Flat Eucalypt Forest during the construction phase and increased visitation to the area:
Invasion of native plant communities by exotic perennial grasses.
Infection of native plants by Phytophthora cinnamomi (DEH 2006)
Infection of native frogs by amphibian chytrid causing the disease chytridiomycosis.
Introduction and Establishment of Exotic Rust Fungi of the order Pucciniales pathogenic on plants
of the family Myrtaceae
Invasion and establishment of exotic vines and scramblers
Invasion, establishment and spread of Lantana camara
Noxious weeds were identified within the study area (including within this vegetation type). The
proposal has the potential to result in an increase in these KTPS or other exotic species within this
vegetation type.
A number of mitigation measures have been provided to minimise the potential for the proposal to
contribute to these KTPs in the study area (refer to Section 5).
Conclusion of Assessment of Significance
The proposal is unlikely to result in a significant impact to River-flat Eucalypt Forest, pursuant to
s.5A of the EP&A Act given:
Only a small area of this community (0.37 hectares) which is dominated by exotic plant species, is
low in floristic diversity and is minimal habitat value would be cleared by the proposal
The area of vegetation to be removed is not considered to be important to the long-term survival of
the EEC in the locality given the relatively small extent to be removed.
Relatively large areas of EEC that exist elsewhere within the locality and of higher quality would not
be impacted by the proposal and would be retained after completion of the proposal, including
retainment of 6.07 hectares within the study area .
The proposal will result in a minor contribution to fragmentation and isolation of this community
within the locality, which is unlikely to be more than that which already exists.
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Black-necked Stork (Ephippiorhynchus asiaticus)
Potential foraging habitat was identified within the study area for the Black-necked Stork.
Given that this species mainly forages in aquatic habitats and fringing habitats, this assessment
has been prepared for the direct removal of 0.28 hectares of aquatic foraging habitat, and
indirect impacts to habitat adjacent to the proposal site.
Section 5A Assessment
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
This species is likely to utilise the aquatic habitats within the study area, and potentially the alluvial
exotic grasslands during flood events. About 1.9 hectares of potential foraging habitat is present
within the study area, of which 0.28 hectares occurs within the proposal site which will be subject to
direct impacts, including the construction of a 0.1 hectare instream platform. The aquatic habitat in
the proposal site provides marginal quality foraging habitat for the Black-necked Stork. Higher quality
foraging habitat is present within the study area, which will be subject to indirect impacts from the
proposal.
The proposal has the potential to indirectly impact on aquatic habitats through alterations to
hydrology in the study area, including changes to surface water flows and increased sedimentation or
contamination in runoff. The hydrology assessment in the REF (refer to main REF document)
indicates that changes to hydrology would potentially include increases to surface water flow velocity
through restricting flow in the Barrington River and increasing water depth upstream of the existing
bridge. These changes would be relatively minor in the context of the existing fluctuations in water
flow in the Barrington River. Fluctuations in surface water flows would be controlled by the installation
of a flow control structures in the culverts and would be within the range currently experienced by the
system.
Given the lack of resident populations of these species and the minor nature of localised, temporary
nature of the indirect impacts on aquatic habitats, it is unlikely the proposal would have an adverse
effect on the life cycle of these species such that a viable local population would be placed at risk of
extinction.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction,
Not applicable to these threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
Not applicable to these threatened species.
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to these threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to these threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
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Section 5A Assessment
The proposal would impact up to 0.28 hectares of potential foraging habitat for this species, including
an area of 0.1 hectare which will be temporarily removed during construction of the new bridge
structure. This represents a small proportion of available habitat in the locality of which a large
proportion is protected in conservation reserves. As discussed previously the proposal has the
potential to indirectly impact on aquatic habitats through alterations to hydrology in the study area,
including changes to surface water flows and increased sedimentation or contamination in runoff.
These changes would be relatively minor in the context of the existing fluctuations in water flow in the
Barrington River and temporary in nature given that the operation impacts are not expected to differ
from those already present in the study area post completion.
Furthermore, the habitat within the proposal site is of low quality and is likely to constitute a very
minor part of the species foraging area. A larger extent of higher quality habitat will remain available
for the species within the study area and locality throughout the duration of the proposal.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
Clearing for the proposal would not further isolate any areas of native vegetation any more that
currently exists in the study area. The proposal would, however, widen existing gaps in vegetation.
Habitat connectivity would be retained around the edges of the indicative footprint and would be
reinstated following construction. These impacts represent an increase in existing gaps and
disturbances rather than novel impacts, and the resulting gaps in vegetation would be readily
traversed by these highly mobile, aerial species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
The proposal would remove up to 0.28 hectares of potential foraging habitat for this species. As
discussed above, habitats likely to have the highest value for these species would be retained. There
are extensive areas of similar vegetation in adjoining areas and in the broader locality, including large
areas under secure tenure within conservation reserves. The proposal may have indirect impacts on
riparian and aquatic habitats through alterations in hydrology, however these are considered unlikely
to significantly reduce the habitat quality of these areas (see above). These habitats are likely to be
too small to support resident populations of these species but may be used as part of a broader
network of wetland areas in the locality. It is therefore considered that the removal of habitats as
described above would be unlikely to threaten the long-term persistence of these species in the
locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been listed for these species.
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
No recovery plan has been prepared for these species. Targeted management strategies for the
species are currently being developed under the Saving our Species program. The proposal would
remove a small area of marginal habitat for this species and is therefore not consistent with the
overall objectives of the recovery strategies. The small area of disturbed habitat to be removed would
be unlikely to interfere with the recovery of these species.
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of one KTP of relevance to these species as
follows:
Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands – the
proposal would impact about 0.28 hectares of aquatic habitat that represents potential foraging
habitat for this species.
As previously discussed, the habitat to be removed represents a minor proportion of suitable foraging
habitat within the locality, and area of higher quality habitat would remain available within the study
area. The proposal would therefore represent a minor increase in the operation of this KTP.
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Section 5A Assessment
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Black-necked Stork pursuant to section
5A of the EP&A Act, given that:
The proposal would not affect potential breeding habitat for the species, and would remove a
negligible proportion (0.28 hectares) of foraging aquatic habitat;
Areas of higher value for this species within the study area would be retained throughout the
proposal;
Impacts to hydrology and surface flows are expected to be localised and temporary in nature; and
Habitat connectivity would be retained for these mobile species.
Grey-headed Flying Fox (Pteropus poliocephalus)
Potential foraging habitat was identified within the study area for the Grey-headed Flying Fox.
Given that this species mainly forages in vegetation containing myrtaceous species, this
assessment has been prepared for the direct removal of 0.37 hectares of River-flat Eucalypt
Forest which provides a suitable foraging habitat, and indirect impacts to habitat adjacent to the
proposal site.
Section 5A Assessment
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
The proposal would remove up to 0.37 hectares of potential foraging habitat for the Grey-headed
Flying Fox. Limited Myrtaceous canopy species will be removed by the proposal, which is limited to
less than a dozen mature Cabbage Gums (Eucalyptus amplifolia). The vegetation removal
represents only a very small proportion of suitable foraging habitat present within the locality, which
includes extensive areas which are protected within nearby conservation reserves such as Copeland
Tops and the Barrington Tops National Parks.
No Grey-headed Flying –fox camps were identified within the study area and is therefore considered
unlikely that the proposal would disrupt the breeding cycle of any locally occurring Grey-headed
Flying Fox individuals.
The proposal would lead to an increase in noise and vibration and traffic movements during daylight
hours. This would not affect the foraging movements of this nocturnal species. The proposal would
not isolate any areas of habitat or cause significant habitat fragmentation that would affect the
breeding, foraging or dispersive movements of this highly mobile species.
The proposal would remove up to 0.37 hectares of foraging habitat for this species, containing known
preferred feed trees (in the Eucalyptus genera). This species has very large home ranges, and may
travel up to 50 km in a night to forage (Eby and Law 2008). The vegetation to be removed would
therefore make up a very small proportion of the home range of locally occurring individuals. Given
the large areas of native vegetation in the locality, including extensive areas in conservation
reserves, the proposal is unlikely to impact the lifecycle of the species such that viable local
population would be placed at risk of extinction.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction,
Not applicable to these threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
Not applicable to these threatened species.
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to these threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to these threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532

Section 5A Assessment
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
The proposal would not remove any areas of suitable breeding or roosting habitat for this species. As
discussed above, the proposal would remove up to 0.37 hectares of low-quality potential foraging
habitat for the Grey-headed Flying Fox, containing known preferred feed trees. The area of habitat to
be removed represents a small proportion of mapped native vegetation in the locality, of which a
large proportion is protected within nearby conservation reserves.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
Vegetation clearing for the proposal would widen existing gaps in vegetation in some areas of the
study area but is not expected to increase fragmentation any more than that which already exists.
Habitat connectivity would be retained adjacent to the proposal site. These impacts represent an
increase in existing gaps and disturbances rather than novel impacts, and the resulting gaps in
vegetation would be readily traversed by this highly mobile species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
Up to 0.37 hectares of potential foraging habitat for the Grey-headed Flying Fox would be removed.
The area of habitat to be removed represents a small proportion of the home range of this species.
There are extensive areas of similar vegetation in adjoining areas and in the broader locality,
including extensive areas within nearby conservation reserves. It is therefore considered that the
removal of habitats as described above would be unlikely to threaten the long-term persistence of
this species in the locality. It is therefore considered that the removal of habitats as described above
would be unlikely to threaten the long-term persistence of any of the Grey-headed Flying Fox in the
locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
The Draft National Recovery Plan (DECCW 2009) for the species identifies criteria for foraging and
roosting habitat critical to the survival of this species. There is no potential roosting habitat at the site.
According to the Draft Recovery Plan, “foraging habitat that meets at least one of the following
criteria can be explicitly identified as habitat critical to survival, or essential habitat, for Grey-headed
Flying-foxes. Natural foraging habitat that is:
Productive during winter and spring, when food bottlenecks have been identified (Parry & Augee
1992, Eby et al. 1999)
Known to support populations of > 30 000 individuals within an area of 50 kilometres radius (the
maximum foraging distance of an adult)
Productive during the final weeks of gestation, and during the weeks of birth, lactation and
conception (September to May)
Productive during the final stages of fruit development and ripening in commercial crops affected by
Grey-headed Flying-foxes (months vary between regions)
Known to support a continuously occupied camp.
Vegetation in the study area does not support a continuously occupied roost camp, and is not in a
region with significant commercial fruit crops. The study area would not support a population of more
than 30,000 individuals, but would contribute to available foraging resources for individuals of the
population. While there would be some productivity of foraging resources during winter and spring,
the resources present in the study area are limited in comparison to available foraging resources in
nearby areas, including extensive areas in conservation reserves in the locality. In this context the
removal of 0.37 hectares of foraging habitat is unlikely to threaten the survival of local populations of
this species.
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
A Draft National Recovery Plan (2009) has been prepared for the Grey-headed Flying-fox.
The proposal would remove habitat for this species and is therefore not consistent with the overall
objectives of the recovery plan. As discussed above the removal of the small areas of low-quality
habitat would be unlikely to interfere with the recovery of this species.
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Section 5A Assessment
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of one KTP of relevance to this species as
follows:
Clearing of native vegetation – the proposal would remove about 0.37 hectares of native vegetation
that represents potential foraging habitat for these species.
As previously discussed, the vegetation to be removed represents a minor proportion of vegetation
within the locality, and better quality habitat occurs adjacent to the study area that would be retained.
The proposal would therefore represent a minor increase in the operation of this KTP.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Grey-headed Flying Fox, pursuant to
section 5A of the EP&A Act, given that:
The proposal would be unlikely to remove or modify any breeding or roosting habitat for this species;
The vegetation to be removed represents a minor proportion of foraging vegetation within the locality,
and better quality foraging habitat occurs adjacent to the study area that would be retained; and
No areas of habitat for this species would be further fragmented or isolated as a result of the
proposal.
Koala (Phascolarctos cinereus)
A Koala was identified within the study area during surveys and suitable habitat within the study
area was identified as ‘core koala habitat’ in accordance with SEPP44 due to the presence of
suitable feed tree species and Koala records. This assessment has been prepared for the direct
removal of 0.37 hectares of habitat including about five mature koala feed trees (Eucalyptus
amplifolia), and indirect impacts to habitat adjacent to the proposal site.
Section 5A Assessment
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
The Koala was recorded in the study area during surveys and several historical records also existing
within the locality.
The proposal would remove up to 0.37 hectares of core Koala habitat in accordance with SEPP 44,
including about five mature feed trees (Eucalyptus amplifolia). A total of 6.07 hectares of suitable
habitat would be retained within the study area. The vegetation removal represents a very small
proportion of low-quality native vegetation present within the locality, which includes extensive areas
which are protected within conservation reserves. Current connectivity would be maintained with
existing tracts of foraging habitat and riparian connectivity is expected to improve during the proposal
operation.
The proposal would lead to an increase in noise, vibration and traffic movements during daylight
hours, which would have the potential to disturb any individuals present within the study area during
the day. This would represent an increase in an existing disturbance rather than a novel impact, and
locally occurring individuals would be accustomed to some level of noise and disturbance. An
increase in speed limit may increase the risk of mortality from vehicle strike. The proposal would not
isolate any areas of habitat or cause significant habitat fragmentation that would affect the breeding,
foraging or dispersive movements of this species any more than that which already occurs.
The total number of mature feed trees which will be removed is minimal, (about five mature feed
trees (Eucalyptus amplifolia)) with the vast majority in the study area being retained. It is therefore
considered unlikely that the proposal will significantly impact the lifecycle of the species such that a
viable local population would be placed at risk of extinction. It is therefore considered unlikely that the
proposal would disrupt the breeding cycle of any locally occurring Koala individuals.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction,
Not applicable to these threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
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Section 5A Assessment
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to these threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to these threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
As discussed above, the proposal would remove up to 0.37 hectares of core Koala habitat. The area
of habitat to be removed represents a small, low quality proportion of mapped native vegetation in the
locality suitable for Koala feed tree species, of which a large proportion is protected within
conservation reserves. A total of 6.07 hectares of core koala habitat within the study area will also be
retained. In this context the area to be removed would represent a minor proportion of available
habitat in the locality.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
The proposal would not isolate any areas of habitat within the study area or at a landscape scale as
habitat connectivity would be maintained along the riparian corridor.
At a local scale, the proposal would reduce connectivity within the study area by widening existing
gaps in vegetation around the bridge, clearing along the proposed realignment of the Thunderbolt’s
Way and increasing the rate of vehicle visitation to the site (and therefore the difficulty in safely
crossing the Thunderbolts Way).
Vegetation clearing for the proposal would widen existing gaps in vegetation in some areas of the
study area, however this is not likely to be significantly more than that which already exists in the
study area. These impacts generally represent an increase in existing gaps and disturbances rather
than novel impacts. Vehicle strike is a known threat to Koalas, however the increase in speed limit
may increase the risk of vehicle strike. Provision of dry passage under the bridge would provide safe
connectivity in the area.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
Up to 0.37 hectares of core Koala habitat would be removed as a result of the proposal. The area of
habitat to be removed represents a small, low-quality proportion of mapped native vegetation suitable
for containing koala feed tree species in the locality, of which extensive areas are currently protected
within conservation reserves. Thunderbolt’s Way in study area supports high speed traffic (sign
posted limit 100 km/h) and therefore represents a current vehicle strike risk to Koalas. The area of
vegetation to be removed for the proposal is therefore a minor proportion of the habitat available to
local populations and is therefore not regarded to be critical for the long-term survival of the species
in the locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat is listed for the Koala under the TSC Act.
The DoE (2014) koala referral guidelines identifies habitat critical to the survival of the koala as
habitat that scores greater than 5 in the habitat assessment tool. Habitat in the proposal site is
scored as follows:
There is evidence of one or more Koalas in the last 5 years (score 2)
Has forest, woodland or shrubland with emerging trees with 2 or more known koala food tree species
(score 2)
Likely to have infrequent mortality from vehicle strike or dog attached (score 1)
Not part of a continuous habitat (score 0).
May be important for achieving recovery objectives (e.g. connectivity in riparian areas) (score 1).
Under this definition, habitats within the study area score 6, and are thus considered to be habitat
critical to the survival of the koala. The proposal would remove a very small area of this habitat (0.37
hectares) and is unlikely to interfere with the recovery of the species.
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Section 5A Assessment
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
The proposal is inconsistent with the overall objectives of the DECC (2008) Recovery Plan for the
Koala, as it would clear up to 0.37 hectares of preferred Koala habitat containing about five mature
feed trees (Eucalyptus amplifolia) for the species. As discussed above, this habitat is unlikely to be
critical for the recovery of this species in the locality.
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of one KPI of relevance to these species as
follows:
Clearing of native vegetation – the proposal would remove about 0.028 hectares of regrowth native
vegetation that represents potential foraging habitat for these species, including about five mature
feed trees (Eucalyptus amplifolia).
As previously discussed, the vegetation to be removed represents a minor proportion of vegetation
available to Koala within the locality, and better quality habitat occurs adjacent to the study area that
would be retained. The proposal would therefore represent a minor increase in the operation of this
KTP.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Koala, pursuant to section 5A of the
EP&A Act, given that:
Vegetation to be removed comprises a negligible and low-quality proportion of native vegetation and
koala habitat present in the locality, which includes large areas within conservation reserves;
The value of habitats within the study area would be reduced by the risk of vehicle strike; and
No areas of habitat for these species would be further isolated than already exists as a result of the
proposal.
Spotted-tailed Quoll (Dasyurus maculatus)
Suitable foraging and sheltering habitat was identified within the study area for the Spottedtailed Quoll (Dasyurus maculatus). Given that this species may forage in a range of habitats,
this assessment has been prepared for the direct removal of 0.37 hectares of potential foraging
habitat (excluding aquatic habitat and exotic grassland), and indirect impacts to habitat adjacent
to the proposal site.
Section 5A Assessment
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction.
The proposal would remove up to 0.37 hectares of potentially suitable foraging habitat for the
Spotted-tailed Quoll. Habitats with the highest densities of potential shelter sites for this species
(including fallen logs and large woody debris, as well as larger tree hollows) generally occur along
the drainage lines and lower slopes outside the proposal site and study area which will not be directly
impacted by the proposal. Given these habitat characteristics, these areas are also likely to contain
the highest densities of shelter sites for prey species of the Spotted-tailed Quoll.
The proposal would lead to an increase in noise, vibration and traffic movements during daylight
hours, which would have the potential to disturb any individuals sheltering within the study area
during the day. This would represent an increase in an existing disturbance rather than a novel
impact, and locally occurring individuals would be accustomed to some level of noise and
disturbance. The nocturnal foraging movements of these nocturnal species would not be affected.
The proposal would not isolate any areas of habitat or cause significant habitat fragmentation that
would affect the breeding, foraging or dispersive movements of these mobile species.
The proposal will remove up to 0.37 hectares of potential foraging habitat. The foraging value of
habitats to be removed may be reduced by historic and ongoing disturbances. Vegetation within the
study area is predominately young regrowth with a history of disturbance and has a corresponding
low density of tree hollows, fallen timber and woody debris and dense shrubs. This would reduce the
abundance of prey for the Spotted-tailed Quoll (by limiting available shelter sites for small mammals,
reptiles and small birds).
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Section 5A Assessment
Vegetation to be removed would represent a small proportion of the home range of any locally
occurring Spotted-tailed Quolls, which have home ranges between 180 – 5000 hectares depending
on sex. The proposal would not isolate any areas of habitat or cause significant habitat fragmentation
that would affect the breeding, foraging or dispersive movements of these mobile species. Given the
large areas of native vegetation in the locality, including those in conservation reserves, the proposal
is unlikely to impact the lifecycle of these species such that a viable local population would be placed
at risk of extinction.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction,
Not applicable to these threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
Not applicable to these threatened species.
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to these threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to these threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
The proposal would be unlikely to remove any areas of breeding habitat for these species: as
previously discussed. The proposal would remove up to 0.37 hectares of potential foraging habitat
containing limited potential shelter sites. Additionally, the foraging value of habitats to be removed
would also be somewhat reduced by historic and ongoing disturbances: for example prey abundance
for the Spotted-tailed Quoll would be limited by the scarcity of tree hollows, fallen timber or other
shelter sites.
The habitat to be removed represents a small, low-quality proportion of available foraging habitat in
the locality which includes extensive areas which are protected in conservation reserves.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
Clearing for the proposal would not further isolate any areas of native vegetation than that which
already exists in the study area. The proposal would, however, widen existing gaps in vegetation in
the study area. Habitat connectivity would be retained adjacent to the proposal site. These impacts
represent an increase in existing gaps and disturbances rather than novel impacts, and the resulting
gaps in vegetation would be readily traversed by these highly mobile species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
The proposal would remove up to 0.37 hectares of potential foraging habitat for this species. This
would represent a minor proportion of the home range of locally occurring Spotted-tailed Quolls.
There are extensive areas of similar vegetation in adjoining areas and in the broader locality. It is
therefore considered that the removal of habitats as described above would be unlikely to threaten
the long-term persistence of the species in the locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been listed for these species.
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
No recovery plan has been prepared for the Spotted-tailed Quoll. Targeted management strategies
for the species are currently being developed under the Saving our Species program. The proposal
would remove habitat for this species and is therefore not consistent with the overall objectives of the
recovery strategies. The small area of marginal habitat to be removed would be unlikely to interfere
with the recovery of this species.
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Section 5A Assessment
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of three KTPs of relevance to these species
as follows:
Clearing of native vegetation – the proposal would remove about 0.37 hectares of regrowth native
vegetation that represents potential foraging habitat for these species.
Removal of hollow-bearing trees – the proposal would result in the removal of four known hollowbearing trees. Additional hollow-bearing trees may be present in very low densities. Mitigation
measures are recommended to reduce the likelihood of mortality of hollow-dependent fauna.
Removal of dead wood and dead trees – the proposal may remove dead trees and may disturb dead
wood, which would provide potential shelters for prey species.
As previously discussed, the vegetation to be removed represents a minor proportion of vegetation
within the locality, and contains a very low density of hollow, dead wood and trees. The proposal
would therefore represent a minor increase in the operation of these KTPs.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Spotted-tailed Quoll, pursuant to section
5A of the EP&A Act, given that:
The species are considered unlikely to breed within the areas of habitat to be removed.
Vegetation to be removed is subject to historic and ongoing disturbances which would limit its value
as foraging habitat for both species.
Vegetation to be removed comprises a negligible proportion of native vegetation present in the
locality and study area.
Habitat connectivity would be retained within the locality and study area.
Bridge-breeding Microbats (Southern Myotis)
The Southern Myotis was identified breeding within the existing Barrington Bridge during
surveys.
The Southern Myotis forages over streams and watercourses feeding on fish and insects from
the water surface. It roosts in a variety of habitats, always near water (Campbell 2009). Roosts
include caves, mine shafts, hollow-bearing trees, stormwater channels, buildings, under bridges
and in dense foliage (Churchill 2008).
In NSW, the Southern Myotis can produce two litters of a single young, one in October and one
in January. Lactation lasts about eight weeks and young continue to roost and forage with their
mother for another three to four weeks (Churchill 2008). GHD confirmed breeding timing with Dr
Brad Law of the Forest Sciences unit at Department of Primary Industries, a recognised bat
expert. He advised that two breeding seasons were very likely at this location, with the second
likely to occur in February. He also advised that torpor was also likely to occur in the colonies in
the area in colder or rainy periods in winter. Short bouts of rain during cold periods often
indicate slightly elevated temperatures, and some bats species are known to increase foraging
just before and between rain events (C. Grabham, pers. comm).
Bats that roost in bridges are subject to high levels of anthropogenic noise and rapidly habituate
to repeated and prolonged noise exposure. Bats are most sensitive to frequencies >10 kHz,
which is well above the frequencies in anthropogenic sounds (such as traffic and construction
noise) that typically contain the most sound energy (Neuweiler, 1990; Pfalzer and Kusch, 2003;
Hoffmann et al., 2008). Construction noise can potentially affect bats in the following ways:


Sudden, loud noises can potentially disturb bats and cause abandonment of roosts
(Caltrans 2016).



Sudden, loud noises can potentially cause temporary or permanent hearing loss in bats,
affecting echolocation and passive listening (Caltrans 2016).
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Chronic disturbance may also alter important colony activity patterns, particularly during
the breeding season, and could also disrupt critical torpor cycles of
hibernating/overwintering bats, forcing them to overuse critical energy resources (Luo et
al 2014).



Young in maternity colonies are particularly susceptible to noise induced hearing loss
during sensitive development periods (Caltrans 2016).



Noise can impact foraging ability in bats (such as Myotis) that glean food rather than use
echolocation (Schaub et al. 2008; Siemers and Schaub 2011).



Light can impact foraging ability (Rowse et al 2016).

This assessment has been prepared for: modification and removal of suitable foraging habitat,
and impacts to roosting habitat as a result of construction noise, vibration and lighting.
Section 5A Assessment – Southern Myotis (Vulnerable)
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
The local population encompasses the roost colonies at Barrington Bridge and other structures in the
locality as there would likely be some genetic exchange between the different roost sites and the
species is known to move roosts on occasion.
The construction phase is unlikely to prevent bat access to the existing bridge structure nor change
the microclimate conditions of the bridge roost. Scaffolding to monitor the roost colony would be
constructed such that is does not impact access of the bats to the roost site. The bat colonies
currently roosting in the bridge are habituated to existing noise and vibration from vehicular traffic
crossing the bridge, however additional noise, vibration and light could impact the colony.
Construction scheduling is proposed as an avoidance measure to limit impacts on breeding
individuals or individuals in torpor. Construction activities near the bridge will be minimised during the
breeding season and the coldest periods of winter to prevent sudden loud noises in the vicinity of the
bridge. In particular, there would be no pouring of rocks for the rock platform, construction or removal
of the temporary in-stream rock platform, or driving of piles during these periods. This is to prevent
abandonment of roosts when there are dependent young that may die as a result and hearing loss in
young (during the breeding season), prevent disturbance of individuals torpor which can result in
death if too much energy is expended, and prevent abandonment of the roost entirely given the
limited alternative breeding habitat in the locality. Mitigation measures including placement of noise
screens, progressive introduction of noisy activities, avoiding use of generators etc. near the roost
site, management of lighting and management of access are proposed to further minimise impacts on
the colony. Monitoring of the colony would be conducted throughout these periods to ensure
mitigation measures are effective, and to provide adaptive management measures if required.
Bats are mobile animals and are known to relocate between roost sites on occasion (Campbell 2009),
however high roost fidelity year-round is known for the Southern Myotis (D. Andrighetto pers. comm.).
Abandonment of the roost site outside the breeding season (if that occurs) may disrupt a breeding
season but is unlikely to put the local population at risk of extinction. Other known roost sites (both
occupied and unoccupied) are known from the locality, and it is likely other roost sites also exist. Of
the known roost sites, only one had evidence of breeding, suggesting a limited carrying capacity in
the locality. The survey results support the observation that the existing bridge has a higher roosting
capacity than the other structures.
Anthropogenic noise can discourage bats from foraging near the source of the noise as it interferes
with their ability to echolocate effectively (Schaub et al. 2008; Siemers and Schaub 2011). The bat
colonies currently roosting in the bridge are habituated to existing noise from vehicular traffic crossing
the bridge. For the majority of the construction period, construction would occur during daylight hours,
thus minimising additional noise at night time. The Southern Myotis has been recorded foraging 10km
from its roost (Anderson et al 2006). Given the generally agricultural nature of the landscape, the
majority of the foraging habitat for the local population would have minimal noise impacts.
Artificial lighting can also affect bats as they are a nocturnal species (Rowse et al 2016). Lighting in
the immediate vicinity of the bridge could impede foraging ability and fly out behaviour at this location.
Individuals are likely to forage along large stretches of the river which is location in a predominantly
agricultural area, and thus the majority of the foraging habitat would not be impacted by light spill.
Further mitigation measures are proposed to minimise light spill as a result of the project.
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Section 5A Assessment – Southern Myotis (Vulnerable)
The proposal would result in the removal about four hollow-bearing trees. These may also provide
roosting habitat for the species, although this is not as likely given the presence of the roosts within
the existing bridge which has a higher carrying capacity and is closer to the Barrington River. Given
the known roost habitat within the existing bridge and under other overwater structures in the locality,
these hollow-bearing trees are not likely to be important roost sites for the species, but may provide
temporary roost habitat for occasional individuals.
The proposal will also remove about 0.28 hectares of aquatic foraging habitat for the Southern
Myotis. This is a relatively small area of suitable foraging habitat available for the species in the study
area and locality, given the species is known to forage over 10 km in a night.
The proposal also has the potential to indirectly impact on aquatic foraging habitat for the Southern
Myotis through alterations to hydrology in the study area, including changes to surface water flows
and increased sedimentation or contamination in runoff. The hydrology assessment in the REF
indicates that changes to hydrology would potentially include increases to surface water flow velocity
through restricting flow in the Barrington River and increasing water depth upstream of the existing
bridge. These changes would be relatively minor in the context of the existing fluctuations in water
flow in the Barrington River and would be limited in area. Fluctuations in surface water flows would be
controlled by the installation of a flow control structures in the culverts and would be within the range
currently experienced by the system. Any impacts to macroinvertebrate communities as a result of
the proposal are considered to be localised within the proposal site and immediately downstream.
The proposal would not isolate any areas of foraging habitat or affect the dispersive movements of
this highly mobile species. Limiting night work at the bridge would mitigate any impacts on movement
through the landscape.
The individuals that roost in Barrington Bridge would be part of a wider population that roosts and
forages along the Barrington River and surrounding waterways. Large areas of foraging habitat are
present, and other roost sites are known in the locality.
Disturbance of individuals and habitat during construction is unlikely to impact the lifecycle of the
species such that a viable local population would be placed at risk of extinction as:
 Works would be timed so that construction that involves sudden loud noises would be
outside the breeding season and mid-winter, to avoid causing the bats to abandon the roost
and dependent young and avoid mortality through disturbance when in torpor
 There would be only occasional work in the evening and night, thus limiting noise and light
impacts on foraging bats
 Lights would be directed away from the existing bridge to minimise impacts of bats exiting
the roost
 There would be negligible impacts on foraging habitat
 Other roosts are known from the locality and additional roost are also likely to be present.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction.
Not applicable to this threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to this threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
There would be no removal of known breeding and roosting habitat during construction of the bridge.
The proposal would remove four hollow-bearing trees which are potential roost sites, however there
is no evidence the species is using these.
The proposal will remove 0.28 hectares of suitable aquatic foraging habitat and has the potential to
indirectly impact on aquatic habitats in the vicinity of the bridge. The area of foraging habitat to be
modified by the proposal represents a negligible proportion of the available foraging habitat present
along Barrington River and other adjacent waterways.
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Section 5A Assessment – Southern Myotis (Vulnerable)
Noise, vibration and lighting could impact the suitability of the breeding and roosting habitat for the
species. Works would be timed so that construction that involves sudden loud noises would be
outside the breeding season and mid-winter, to avoid causing the bats to abandon the roost and
dependent young and avoid mortality through disturbance when in torpor. Mitigation measures are
proposed to minimise noise and light in the evening when the bats are emerging to forage.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
About 0.37 hectares of potential, low quality, riparian foraging habitat for this species would be
removed by the proposal. The Southern Myotis generally moves through the landscape along rivers,
and the loss of this small area of vegetation would not isolate any areas of habitat for this species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
The existing Barrington Bridge is important for the long-term survival of the species in the locality as it
provides breeding habitat for a number of individuals. Of 25 bridges identified in the locality, seven
were identified to contain potential bat habitat and four had roosting microbats present. While one
other bridge also had breeding individuals, this was affected soon after by flooding and is therefore
not good breeding habitat. Hollow-bearing trees in the locality may also provide roosting or breeding
habitat. The existing bridge is not being removed in this phase of the project, with survey results
indicating the existing bridge has a higher roosting carrying capacity that the other structures.
Construction works will be timed to avoid sudden loud noises occurring in the vicinity of the roosts
during the breeding season or during cold or wet winter days when the bats may be in torpor.
Additional mitigation measures are proposed to further minimise impacts of construction on the
colony in the existing bridge, including placement of noise screens, progressive introduction of noisy
activities, avoiding use of generators etc. near the roost site, management of lighting and
management of access to the roost sites.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been listed for this species.
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
No recovery or threat abatement plan has been prepared for the Southern Myotis. A targeted strategy
under the Save our Species Program has been developed for this species (OEH 2017). Relevant
strategies include:
 Replacement of wooden bridges should be undertaken outside the breeding season and
over-wintering period. A wooden structure should be placed under new bridges where bats
are known to provide a roost.
 Ensure future replacement of large old trees by undertaking replanting at sites where they
occur.
 Promote roosting habitat in new artificial structures and monitor their use.
 Control or remove exotic weeds, particularly in riparian zones.
Construction works have been timed so that no sudden noise occurs in the vicinity of the roosts in the
breeding season (October to April) or cold or rainy winter days. The design of the new bridge has
incorporated bat friendly design features to encourage roosting. Bat boxes would also be installed
under the existing bridge and in the locality where feasible prior to construction to provide additional
roosting habitat in the area. Standard mitigation measures relating to habitat clearing and weed
control would be included in the CEMP.
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of three KTPs of relevance to these species as
follows:
 Clearing of native vegetation – the proposal would remove about 0.09 hectares of native
vegetation. Riparian vegetation has limited value for the Southern Myotis.
 Removal of hollow-bearing trees – the proposal would result in the removal of four known
hollow-bearing trees. Mitigation measures are recommended to reduce the likelihood of
mortality of hollow-dependent fauna during clearing of vegetation, including two-stage
clearing and fauna management protocols.
 Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands
– the proposal would result in the modification to flow of the Barrington River.
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Section 5A Assessment – Southern Myotis (Vulnerable)
The habitats to be removed represent a minor proportion of available habitats within the locality, and
areas with the higher densities of suitable foraging and roosting habitat within the study area outside
of the proposal site. The proposal would therefore represent a minor increase in the operation of
these KTPs.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Southern Myotis, pursuant to section 5A
of the EP&A Act, given that:
 The local population encompasses the roost colonies at Barrington Bridge and other
structures in the locality as there would likely be some genetic exchange between the
different roost sites and the species is known to move roosts on occasion.
 There would be negligible impacts on foraging habitat.
 The bat colonies currently roosting in the bridge are habituated to existing vibration and noise
levels from vehicular traffic over Barrington Bridge. Construction of the new bridge would be
undertaken in accordance with the Microbat Management Plan and include controls to
minimise the risk of indirect impacts adversely affecting microbats roosting in the existing
bridge. This includes timing works so that construction that involves sudden loud noises
would be undertaken outside the breeding season and mid-winter, to avoid causing the bats
to abandon the roost and dependent young and avoid disturbance during periods of torpor.
 Impacts to aquatic foraging habitat for the Southern Myotis will be localised, temporary and
relatively short term during the construction phase of the proposal.
 Habitat connectivity would be retained for this mobile species.
Tree-roosting Microbats (Eastern Freetail-bat)
The Eastern Freetail-bat (Mormopterus norfolkensis) was identified within the study area during
surveys.
This assessment has been prepared for: removal of suitable roosting habitat in the four hollowbearing trees, modification and removal of suitable foraging habitat, and indirect impacts to
habitat adjacent to the proposal site for both microbat species.
Section 5A Assessment – Eastern Freetail-bat (Vulnerable)
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
The Eastern Freetail-bat was recorded within the study area. The study area provides suitable
foraging habitat for this species. It would forage for insects in the riparian vegetation and woodlands.
The study area contains suitable roosting and breeding habitat in the form of tree hollows and dense
vegetation in the riparian habitat. The existing Barrington Bridge is likely to provide roosting habitat
for the Eastern Freetail-bat.
The proposal would result in the removal about four hollow-bearing trees. Bats are known to utilise a
range of roosts within a region. Many hollow-bearing trees are present along the Barrington River and
elsewhere in the locality. It is likely that if the hollow-bearing trees were to be removed, this species
would utilise alternative roost sites for breeding and sheltering which are available in both the study
area and its broader home ranges.
The proposal will also remove about 0.37 hectares of riparian foraging habitat. This is a relatively
small area of suitable foraging habitat available for the species in the study area and locality.
Additionally extensive areas of higher quality habitat will be retained within local conservation
reserves including the Copeland and Barrington Tops National Parks.
The proposal may also lead to an increase in noise, vibration and traffic during working hours, which
would have the potential to disturb roosting and breeding individuals. However, this would represent
an increase in an existing disturbance rather than a novel impact, and roosting individuals would be
accustomed to some level of noise and vibration disturbance.
The proposal would not further isolate any areas of foraging habitat or cause significant habitat
fragmentation that would affect the foraging or dispersive movements of this highly mobile species.
The study area would only make up a small proportion of the home ranges of this highly mobile
species. Given the large areas of native vegetation remaining in the locality, including extensive
areas in conservation reserves, and alternative roosting habitats, the proposal is unlikely to impact
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Section 5A Assessment – Eastern Freetail-bat (Vulnerable)
the lifecycle of the species such that a viable local population of the species would be placed at risk
of extinction.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction.
Not applicable to this threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
Not applicable to this threatened species.
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to this threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to this threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
The proposal will remove about four hollow-bearing trees and 0.37 hectares of suitable
riparian/woodland foraging habitat. This species is known to utilise a number of roosting/breeding
sites within their home range and it is likely that the species will be able to utilise these alternative
roost sites. Consequently the loss of four hollow-bearing trees that are potential roost sites for this
species is unlikely to significantly affect the habitat availability of this species in the locality and study
area. Furthermore, the area of foraging habitat to be modified by the proposal represents a small,
low-condition proportion of mapped native vegetation in the locality, of which large areas are
protected within conservation reserves.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
Clearing for the proposal would not further isolate any areas of foraging habitat for this species any
more than that which currently exists. The proposal would, however, widen existing gaps in
vegetation in the study area. Habitat connectivity would be retained adjacent to the proposal site.
These impacts represent an increase in existing gaps and disturbances rather than novel impacts,
and the resulting gaps in vegetation would be readily traversed by this highly mobile, aerial species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
About four hollow-bearing trees that will be removed by the proposal provide potential roosting and
breeding habitat for this species. Hollow-dependent bats such as the Eastern Freetail-bat are likely to
utilise multiple roost trees within their home range, generally in close proximity. Roost sites used on
consecutive nights are typically within a few hundred metres of one another (Parnaby and HamiltonSmith, 2004). There are extensive areas of similar vegetation containing suitable roosting and
breeding sites in adjoining areas in the study area and in the broader locality, including over
extensive areas under secure tenure within conservation reserves. Although the proposal will result in
the removal of some roost sites associated with the limited hollow-bearing trees for this species, it is
unlikely that the trees would be important to the long-term survival of the species in the locality.
About 0.37 hectares of potential, low quality, riparian foraging habitat for the species would be
removed by the proposal. The area of habitat to be removed represents a small proportion of mapped
native vegetation in the locality, of which extensive areas are protected within conservation reserves.
It is therefore considered that the modification of habitats as described above would be unlikely to
threaten the long-term persistence of this microbat species in the locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been listed for this species.
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Section 5A Assessment – Eastern Freetail-bat (Vulnerable)
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
No recovery or threat abatement plan has been prepared for this species. A targeted strategy for
managing this species has been developed under the Saving Our Species program. Actions relevant
to the proposal include retaining hollow-bearing trees, replacement of wooden bridges is to be
undertaken outside the breeding season, promote roosting habitat in new artificial structures. Timing
of construction has taken into account the breeding season of the species, artificial roost habitat has
been included in the design of the bridge, bat boxes will be installed to provide additional habitat, and
few hollow-bearing trees would be removed.
Priority actions for the tree-dwelling microbat species mainly relate to research and habitat
management and protection. The proposal would remove and modify potential habitat for this species
and is therefore not consistent with the recovery actions. The small area of potential foraging habitat
and roosting habitat that would be removed by the proposal is unlikely to substantially interfere with
the recovery of this species.
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of three KTPs of relevance to this species as
follows:
 Clearing of native vegetation – the proposal would remove about 0.37 hectares of native
vegetation that represents foraging habitat for this species.
 Removal of hollow-bearing trees – the proposal would result in the removal of four known
hollow-bearing trees. Additional hollow-bearing trees may be present in very low densities.
Mitigation measures are recommended to reduce the likelihood of mortality of hollowdependent fauna.
As previously discussed, the habitats to be removed represent a minor proportion of available
habitats within the locality, and areas with the higher densities of suitable foraging and roosting
habitat within the study area outside of the proposal site. The proposal would therefore represent a
minor increase in the operation of these KTPs.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Eastern Freetail-bat, pursuant to section
5A of the EP&A Act, given that:
 The species is unlikely to solely rely upon the roosts provided by the hollow-bearing trees in
the proposal site, as individuals are likely to utilise a range of roost sites within their home
range, which will remain available post proposal completion.
 Suitable foraging habitat to be removed comprises a negligible and low-condition proportion
of habitat present within the locality, which includes extensive areas within conservation
reserves;
 Habitat connectivity would be retained for this mobile species.

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532

Cave-roosting Microbats (Eastern Bentwing-bat, Large-eared Pied Bat and Little
Bentwing-bat)
The Eastern Bentwing-bat (Miniopterus schreibersii oceanensis), Large-eared Pied Bat
(Chalinolobus dwyeri) and Little Bentwing-Bat (Miniopterus australis) are considered likely to
occur within the study area based on suitable foraging habitat and potential roosting habitat
within the study area.
This assessment has been prepared for removal of potential foraging habitat for these microbat
species and indirect impacts to habitat adjacent to the proposal site.
Section 5A Assessment – Cave-roosting microbats
Eastern Bentwing-bat
Little Bentwing-bat
Large-eared Pied Bat
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
These species utilise caves, disused mines and man-made structures for roosting. Breeding occurs
only in maternity caves which have a restricted humidity and temperature requirements. None of
these three species would be likely to breed within the study area, however they may roost on
occasion within the Barrington River Bridge structure. These species prefer hard-faced or cave
structures for roosting and are likely to utilise a range of suitable roosts within a region, during various
seasons. Therefore, if these species were to be roosting in the bridge structure it would be highly
unlikely that they were reliant upon this structure as a primary roost site.
These species are also likely to forage for insects within vegetated and/or open areas of the study
area including the proposed 0.37 hectares of native vegetation proposed for removal and 3.94
hectares of exotic vegetation. Clearing for the proposal would not further isolate any areas of foraging
habitat for these species any more than currently exists. The proposal would, however, widen existing
gaps in vegetation in the study area. Habitat connectivity would be retained adjacent to the proposal
site. These impacts represent an increase in existing gaps and disturbances rather than novel
impacts, and the resulting gaps in vegetation would be readily traversed by this highly mobile, aerial
species. Consequently, the proposal would not isolate any areas of habitat or cause significant
habitat fragmentation that would affect the breeding, foraging or dispersive movements of these
highly mobile species.
Furthermore, the study area would only make up a small proportion of the home ranges of these
highly mobile species. Given the large areas of native vegetation in the locality, including extensive
areas in conservation reserves, the proposal is unlikely to significantly impact the lifecycle of the
species such that viable local populations of these species would be placed at risk of extinction.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction,
Not applicable to these threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to these threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to these threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
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Section 5A Assessment – Cave-roosting microbats
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
This species is likely to forage for insects within vegetated and/or open areas of the study area
including the proposed 0.37 hectares of native vegetation and 0.28 hectares of aquatic habitat
proposed for removal. Clearing for the proposal would not further isolate any areas of foraging habitat
for these species any more than currently exists. The proposal would, however, widen existing gaps
in vegetation in the study area. Habitat connectivity would be retained adjacent to the proposal site.
These impacts represent an increase in existing gaps and disturbances rather than novel impacts,
and the resulting gaps in vegetation would be readily traversed by this highly mobile, aerial species.
Consequently, the proposal would not isolate any areas of habitat or cause significant habitat
fragmentation that would affect the breeding, foraging or dispersive movements of these highly
mobile species. Upon completion of the proposal, flyways will be maintained above and around the
bridge and it is therefore likely that these species will continue to forage within the study area.
The area of habitat to be modified represents a small, low-quality proportion of mapped native
vegetation in the locality, of which large areas are protected within conservation reserves and will
remain available to these species post-proposal completion.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
Clearing for the proposal would not further isolate any areas of native vegetation any more than that
which already exists. The proposal would reduce connectivity within the study area, by widening
existing gaps in vegetation around the quarry area and clearing along the proposed realignment of
Thunderbolts Way, however these impacts would be unlikely to prevent the movement of these highly
mobile, aerial species.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
No suitable breeding habitat for these species would be removed by the proposal. Up to 0.37
hectares of riparian vegetation and 3.34 hectares of exotic grassland potential foraging habitat would
be modified. This would represent a minor proportion of the home ranges of these highly mobile
species. The area of habitat to be removed represents a small, low-quality proportion of mapped
native vegetation in the locality, of which extensive areas are protected within conservation reserves
and available within the locality. It is therefore considered that the modification of habitats as
described above would be unlikely to threaten the long-term persistence of any of these threatened
microbat species in the locality.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been listed for these species.
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
A national recovery plan has been prepared for the Large-eared Pied Bat (Chalinolobus dwyeri). A
targeted strategy for managing this species has been developed under the Saving Our Species
program. Actions relevant to the proposal include retaining hollow-bearing trees, replacement of
wooden bridges is to be undertaken outside the breeding season, promote roosting habitat in new
artificial structures. Timing of construction has taken into account the breeding season of the species,
artificial roost habitat has been included in the design of the bridge, bat boxes will be installed to
provide additional habitat, and few hollow-bearing trees would be removed.
Priority actions mainly relate to preserving maternity roosts research and habitat management and
protection. The proposal would modify and remove potential foraging habitat for this species and is
therefore not consistent with the recovery actions. The small area of potential foraging habitat that
would be affected is unlikely to interfere with the recovery of this species.
No recovery or threat abatement plan has been prepared for the Eastern Bentwing-bat or Little
Bentwing-bat. The proposal would modify and remove potential foraging and temporary roosting
habitat for these species, however the small area of potential habitat that would be affected is unlikely
to interfere with the recovery of this species.
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Section 5A Assessment – Cave-roosting microbats
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of one KTP of relevance to these species as
follows:
 Clearing of native vegetation – the proposal would remove about 0.37 hectares of native
vegetation that represents potential foraging habitat for these species.
As previously discussed, the vegetation to be removed represents a minor proportion of vegetation
within the locality, and areas with the higher forging habitat condition would be retained. The proposal
would therefore represent a minor increase in the operation of these KTPs.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on these hollow-roosting microbats, pursuant to
section 5A of the EP&A Act, given that:
 No breeding habitat will be impacted
 Vegetation to be removed comprises a negligible proportion of low-quality foraging habitat
present in the locality, which includes extensive areas within conservation reserves;
 Potential roosting habitat is unlikely to constitute important habitat for these species as they
prefer cave or hard-faced roost sites
 Flyways will be remain accessible throughout the proposal, and
 Habitat connectivity would be retained for these mobile species.
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Booroolong Frog (Litoria booroolongensis)
Suitable foraging and breeding habitat was identified within the study area for Booroolong Frog
(Litoria booroolongensis). Given that this species prefers permanent streams with fringing
vegetation, this assessment has been prepared for direct removal of foraging and breeding
habitat and potential indirect impacts.
Section 5A Assessment
a)
in the case of a threatened species, whether the action proposed is likely to have an adverse
effect on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction,
About 0.37 hectares of potential foraging habitat and 0.28 hectares of potential breeding habitat will
be directly affected by the proposal. There is some potential for indirect impacts on these habitats
through altered surface flows and impacts to water quality and surface water flows, however,
provided appropriate water quality management is undertaken these impacts are likely to be minor.
The proposal would lead to an increase in visitation to the area during daylight hours during the
construction phase, these disturbances are likely to have minimal potential to disturb the breeding
calls of this predominantly nocturnal species.
It is noted that the study area, in particular the areas adjacent to Thunderbolts Way, are already
subject to relatively high levels of noise and vibration disturbance. Any locally occurring frogs in these
areas would therefore be habituated to some level of noise and vibration disturbance It is therefore
considered unlikely that the proposal would disrupt the lifecycle of any locally occurring individuals.
The proposal would not isolate any areas of habitat or cause significant habitat fragmentation that
would affect the breeding, foraging or dispersive movements of these highly mobile species.
Connectivity along the drainage lines within the study area would be maintained post-proposal
completion.
The proposal would therefore have negligible impacts on breeding habitats for this species, and
vegetation clearing would be negligible (0.37 hectares) in areas of marginally suitable foraging and
(0.28 hectares) breeding habitat. There are extensive areas of alternative, higher-quality habitat for
the species within the study area and locality, including within conservation reserves. The proposal is
therefore considered unlikely to have an adverse impact on the life cycle of the species such that a
viable local population of the species is likely to be placed at risk of extinction.
b)
in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population such that a
viable local population of the species is likely to be placed at risk of extinction,
Not applicable to this threatened species.
c)
in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
Not applicable to this threatened species.
(i)
is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
Not applicable to this threatened species.
(ii)
is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,
Not applicable to this threatened species.
d)
in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and
The proposal will remove 0.37 hectares of potential foraging habitat and 0.28 hectares of potential
breeding habitat for this species. The proposal would also remove groundcover including woody
debris, likely to provide habitat for prey species.
The proposal also has the potential to indirectly impact on aquatic habitats through alterations to
hydrology in the study area, including changes to surface and groundwater flows and increased
sedimentation or contamination in runoff. These changes are likely to be relatively minor and would
be within the range of fluctuations in water levels naturally experienced within these systems.
However have the potential impact pollution sensitive macroinvertebrate communities on a localised
scale within the proposal site.
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Section 5A Assessment
The disturbed areas will be rehabilitated post-project which will be suitable for foraging and breeding.
Provided that adequate water quality management is undertaken, the proposal is unlikely to modify
the hydrology of the aquatic habitat such that it would become unsuitable as habitat for this species.
(ii)
whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
The proposal would not isolate any areas of habitat within the study area any more than that which
already exists in the study area. The proposal would reduce connectivity within areas of marginal
foraging and shelter habitat for this species, by widening existing gaps in vegetation. These impacts
would be unlikely to prevent movement of this species throughout suitable habitats within the study
area as connectivity would be retained in adjacent riparian habitat. Post-proposal completion the
proposal is likely to result in improved connectivity through the riparian corridor under the new bridge
structure which will have a widened riparian bridge span.
(iii)
the importance of the habitat to be removed, modified, fragmented or isolated to the longterm survival of the species, population or ecological community in the locality
Vegetation to be removed within the study area comprises 0.37 hectares of potential foraging and
0.28 hectares breeding habitat for the Booroolong Frog. The removal of this marginally suitable
habitat is unlikely to threaten the persistence of this species in the locality, given the extent of similar
higher-quality habitats which will be retained in the study area in the locality, particularly within
conservation reserves.
e)
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been listed for this species.
f)
whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan
A national recovery plan has been prepared for the Booroolong Frog. The objectives of this recovery
plan are predominantly related to research and education of the species to assist with halting its
population decline. Although the proposal will not affect research or education, the proposal would
remove 0.37 hectares of potential foraging and breeding habitat for this species and is therefore not
consistent with the overall objectives of the recovery strategies. The small area of marginal habitat to
be removed would be unlikely to interfere with the recovery of this species.
g)
whether the action proposed constitutes or is part of a key threatening process or is likely to
result in the operation of, or increase the impact of, a key threatening process
The proposed action would contribute to the operation of two KTPs as follows:
 Clearing of vegetation – the proposal would remove about 0.37 hectares of native
vegetation that represents marginally suitable foraging habitat for this species.
 Alteration to the natural flow regimes of rivers and streams and their floodplains and
wetlands – the proposal would result in temporary changes in surface water flows and
removal of 0.28 hectares of suitable aquatic breeding habitat.
As previously discussed, the vegetation to be removed represents a minor proportion of vegetation
within the locality. Alterations to surface water flows would be mitigated provided that adequate water
quality management is undertaken. Changes to hydrology would be relatively minor. The proposal
would therefore represent a minor increase in the operation of these KTPs.
Conclusion of Assessment of Significance
The proposal is unlikely to have a significant impact on the Booroolong Frog, pursuant to section 5A
of the EP&A Act, given that:
 Potential impacts on habitats through altered hydrology would be minor;
 Vegetation and aquatic habitats to be removed represents a small area of marginally
suitable foraging and breeding habitat; and
 The proposal would not isolate any areas of habitat for the species, and habitat
connectivity would not be affected throughout the most suitable habitats.
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Appendix D - Assessments of significance for
commonwealth listed biota
Under the EPBC Act an action will require approval from the minister if the action has, will have,
or is likely to have, a significant impact on a Matter of National Environmental Significance
(MNES). This document contains assessments of significance pursuant to the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) significant impact guidelines
(DotE 2013) for potential impacts of the Proposal on the following species:


Booroolong Frog (Litoria booroolongensis)



Spotted-tailed Quoll (Dasyurus maculatus maculatus)



Koala (Phascolarctos cinereus)



Large-eared Pied-bat (Chalinolobus dwyeri)



Grey-headed Flying-fox (Pteropus poliocephalus)

Listed Migratory Species
Habitat was identified in the study area for the following migratory terrestrial bird species:


White-throated Needletail (Hirundapus caudacutus)



Black-faced Monarch (Monarcha melanopsis)



Satin Flycatcher (Myiagra cyanoleuca)



Rufous Fantail (Rhipidura rufifrons)

EPBC Act - Assessment of Significance
Migratory Species
According to the DEWHA (2009) ‘significant impact criteria’ for migratory species, an action is likely
to have a significant impact on a migratory species if there is a real chance or possibility that it will:
i)
Substantially modify (including by fragmenting, altering fire regimes, altering nutrient
cycles or altering hydrological cycles), destroy or isolate an area of important habitat
for a migratory species;
According to DEWHA (2009), an area of important habitat for a migratory species is defined as:
a. habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species, and/or
b. habitat that is of critical importance to the species at particular life stages, and/or
c. habitat utilised by a migratory species which is at the limit of the species’ range, and/or
d. habitat within an area where the species is declining.
An ‘ecologically significant proportion’ of the population of a migratory species varies, as listed
migratory species cover a broad range of species with different lifecycles and population cycles.
Factors to be considered include the species’ population status, genetic distinctiveness and species
specific behavioural patterns (e.g. site fidelity and dispersal rates)
A ’Population’, in relation to migratory species, means the entire population or any geographically
separate part of the population of any species or lower taxon of migratory animals.
The study area is not considered to be known or potential important habitat for the following
migratory species:
 White-throated Needletail (Hirundapus caudacutus)
 Black-faced Monarch (Monarcha melanopsis)
 Satin Flycatcher (Myiagra cyanoleuca)
 Rufous Fantail (Rhipidura rufifrons)
The Rufous Fantail is found in northern and eastern coastal Australia, being more common in the
north (Serventy, 1982). The global population size has not been quantified, but the species is
reported to be uncommon to locally very common. The population trend appears to be decreasing
(Birdlife International 2009a).
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EPBC Act - Assessment of Significance
Migratory Species
The Black-faced Monarch is found along the coast of eastern Australia, becoming less common
further south (Boles, 1988). This species has a very large range and population trends appear to be
stable (Birdlife International 2009b).
The Satin Flycatcher is widespread in eastern Australia. In NSW, they are widespread on and east
of the Great Divide (DSEWPC 2011b). Over the period of the two Australian Bird Atlases, the Satin
Flycatcher showed no significant regional variation between Atlas 1 and Atlas 2, and no significant
difference in reporting rate between the two Atlases, indicating no significant change in abundance
(Barrett et al. 2002).
The White-throated Needletail is widespread in eastern and south-eastern Australia. In eastern
Australia, it is recorded in all coastal regions of Queensland and NSW. The number of Whitethroated Needletails recorded in eastern and south-eastern Australia may vary between years, but it
is unclear whether this reflects fluctuations in the actual overall population numbers (DSEWPC
2011b).
The habitat in the study area would not support an ecologically significant proportion of the
population of any of these species. Habitat in the study area is unlikely to be critical to these species
(as a whole, or any individuals that may occur) at particular life stages. Habitat in the study area is
not at the range limit of any of these species. While some of the species are declining within
Australia as a whole, the subject site is not likely to be in an area of particular population decline for
any of these species. As such, the subject site is not considered to be important habitat for any of
these species.

ii)

Result in an invasive species that is harmful to the migratory species becoming
established in an area of important habitat for the migratory species; or
Invasive fauna species, including predators such as exotic fish species, dogs, cats and foxes, are
already present within the study area and locality. The proposal would not significantly fragment or
isolated any habitat nor result in any other changes that are likely to favour feral animals. The
proposal is unlikely to increase the incidence of invasive predators, or introduce new invasive
species to the habitat in the area. Consequently, the Proposal is considered unlikely to result in the
establishment of harmful invasive species in areas of potential or known habitat outside of the
proposal site.

iii)

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an
ecologically significant proportion of the population of a migratory species.
Individuals of the migratory species listed above that may occur in the study area on occasion are
not considered to be an ecologically significant proportion of their respective populations. The
proposal is not likely to seriously disrupt the lifecycle of any of these migratory species.
Conclusion of Assessment of Significance:
The proposal is not ‘likely’ to ‘significantly impact’ the migratory species listed above.
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Grey-headed Flying-fox (Pteropus poliocephalus)
The Grey-headed Flying-fox occurs in the coastal belt from Rockhampton in central Queensland
to Melbourne in Victoria however, only a small portion of this range is used at any one time,
depending on the availability of food. The species is widespread throughout its range in
summer, whilst in autumn it occupies coastal lowlands and is uncommon inland (DotE 2015c).
This species requires roosting sites and foraging resources comprising fruit and nectar
producing canopy species in a variety of vegetation communities including rainforest, open
forest, closed and open woodland, Paperbark (Melaleuca) swamps, Banksia woodlands and
commercial fruit crops and introduced species in urban environments (DotE 2015c).
Grey-headed Flying-fox are likely to utilise the habitats within the study area for foraging (in the
form of blossom-producing trees). The proposal would result in the removal of 0.37 hectares of
native vegetation identified as providing a potential foraging resource for the Grey-headed
Flying-fox.
There are no known Grey-headed Flying-fox camps within the vicinity of the proposal.
EPBC Act - Assessment of Significance
Grey-headed Flying-fox (Pteropus poliocephalus)
(Vulnerable)
According to the DotE (2013) ‘significant impact criteria’ for vulnerable species, an action is likely to
have a significant impact on a vulnerable species if there is a real chance or possibility that it will:
i.
Lead to a long-term decrease in the size of an important population of a species
An ‘important population’ under the Significant Impact Guidelines is a population that is necessary
for a species’ long-term survival and recovery. This may include populations identified as such in
recovery plans, and/or that are:
 Key source populations either for breeding or dispersal
 Populations that are necessary for maintaining genetic diversity, and/or
 Populations that are near the limit of the species range.
The Grey-headed Flying-fox is a highly mobile species which regularly travels up to 50 kilometres in
a night to forage, and has been shown to make migratory movements of almost 1000 kilometres
within a year (Churchill 2008, Webb and Tidemann 1996). The subsequent mixing of populations
means that genetically the species can be treated as one population across its entire range in
eastern Australia (Webb and Tidemann 1996), and the numbers in any one camp are influenced by
food availability and the requirements of mating and raising young (KBCS 2011). This population is
therefore considered an important population.
The species has not been recorded at the site, but may forage on flowering eucalypts at the site.
The proposal would involve the removal of 0.37 hectares of marginal quality foraging habitat for the
Grey-headed Flying-fox. No breeding habitat would be impacted. Given the high mobility of this
species and the small area to be impacted, the removal of this vegetation is very unlikely to have a
significant effect on the species such that a local population would be placed at risk of extinction.
ii.
Reduce the area of occupancy of an important population
The Grey-headed Flying-fox occurs along the east coast of NSW, as well as in inland areas. The
proposal would result in the removal of 0.37 hectares of marginal quality foraging habitat. The
vegetation removal represents a very small proportion of native vegetation present within the
locality, which includes extensive areas which are protected within conservation reserves. The
proposal would reduce connectivity within areas of marginal foraging habitat for this species, by
widening existing gaps in vegetation. These impacts would be unlikely to prevent movement of this
species throughout suitable habitats within the study area due to the high mobility of the species.
Consequently, the proposal is unlikely to reduce the area of occupancy of the species.
iii.
Fragment an existing important population into two or more populations
Vegetation clearing for the proposal would widen existing gaps in vegetation in some areas of the
study area but is not expected to increase fragmentation any more than that which already exists.
Habitat connectivity would be retained adjacent to the proposal site. These impacts represent an
increase in existing gaps and disturbances rather than novel impacts, and the resulting gaps in
vegetation would be readily traversed by this highly mobile species. Consequently, the proposal is
unlikely to fragment an important population.
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EPBC Act - Assessment of Significance
Grey-headed Flying-fox (Pteropus poliocephalus)
(Vulnerable)
iv.
Adversely affect habitat critical to the survival of the species
As discussed in the TSC Assessment, vegetation within the proposal site is identified as potential
foraging habitat critical to the survival of an important population of the Grey-headed Flying-fox in
accordance with the criteria outlined in the Draft National Recovery Plan (DECCW 2009).
Up to 0.37 hectares of potential foraging habitat for the Grey-headed Flying Fox would be removed
by the proposal. The area of habitat to be removed represents a small proportion of mapped native
vegetation in the locality, of which extensive areas are currently protected within conservation
reserves. Similar and better quality habitats are scattered throughout the locality, and the removal of
habitats at the site would represent a minor proportion of available foraging habitat in the locality,
which would also qualify as habitat critical to the survival of this species. It is therefore considered
that the removal of habitats as described above would be unlikely to adversely affect habitat critical
to the survival of the species.
v.
Disrupt the breeding cycle of an important population
There are no roost camps in the study area. No local roosting and breeding habitat would be
affected by the proposal. Trees productive in summer and autumn are important during the weeks
of birth, lactation and conception. The 0.37 hectares of potential foraging habitat at the site would
represent a negligible proportion of available habitats within the locality for this highly mobile
species, and the removal of this habitat would be highly unlikely to cause any disruption in the
breeding cycle of local populations.
vi.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
The proposal will not affect any roosting or breeding habitat for the species. The 0.37 hectares of
potential foraging habitat at the site would represent a negligible proportion of available habitats
within the locality for this highly mobile species, and its removal would be unlikely to cause the
species to decline. Larger, high quality extents of suitable foraging habitat will remain available in
the locality, including areas protected in nearby conservation reserves such as Copeland and
Barrington Tops National Parks.
vii.
Result in invasive species that are harmful to a vulnerable species becoming established in
the vulnerable species’ habitat
No invasive species that may cause the Grey-headed Flying-fox to decline are likely to become
established in the study area as a result of the proposal.
viii.
Introduce disease that may cause the species to decline
Grey-headed Flying-foxes have been identified as natural reservoirs of three diseases, these being
Australian bat lyssavirus (ABL), Hendra virus and Menangle virus (DECCW 2009). The risk of
disease to the general bat population is somewhat unknown and an active area of research.
Pathogens such as Phytophthora may occur within the proposal site given that the annual rainfall
for the area is greater than 600 mm (McDougall and Summerell 2003). Consequently, the Proposal
has the potential to spread Phytophthora as a result of vegetation disturbance and increased
visitation unless appropriate mitigation measures are put in place. Where present, Phytophthora
can result in the dieback or modification of native vegetation and damage to fauna habitats.
In order to minimise the potential for the spread or introduction of Phytophthora, hygiene measures
in accordance with national best practice guidelines for Phytophthora (DEH 2006) should be
adopted during the clearing of vegetation and incorporated into the CEMP for the Proposal.
Measures to prevent the introduction or spread of Phytophthora would include the decontamination
of personnel and plant equipment prior to entering the construction site and when traversing
between areas of vegetation within the proposal site.
With the adoption of appropriate mitigation measures as outlined above, the Proposal is considered
unlikely to introduce disease that may cause this species, as a whole, to decline.
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ix.
Interfere substantially with the recovery of the species
The draft National recovery Plan (DECCW 2009) for this species has identified 13 specific recovery
objectives to help recover this species, of which objective one is of relevance:
 Objective 1. To identify and protect foraging habitat critical to the survival of Grey-headed Flyingfoxes throughout their range
The proposal is inconsistent with this objective as it involves the removal of a small area of foraging
habitat qualifying as habitat critical to the survival of the species, including a small number of
autumn flowering eucalypts. However as stated before the removal of this small area of habitat is
unlikely to seriously reduce the available foraging resources for local populations given the
persistence of extensive areas of higher quality habitat retained in conservation areas in the locality.
Consequently the proposal would be unlikely to interfere with the recovery of the species.
Conclusion of Assessment of Significance:
Pursuant to the significant impact guidelines (DotE 2013) presented above, the Proposal is unlikely
to have a significant impact on an important population of the Grey-headed Flying-fox
Koala (Phascolarctos cinereus)
The Koala is widely distributed in eastern Australia, occurring from north-eastern Queensland to
the south-east corner of SA (ANZECC 1998). This distribution equates to about one million
square kilometres. In NSW, the Koalas range occurs along the coast and extends west to the
Darling Riverine Plains and Mulga Lands bioregions in the north of the state; to the Cobar
Peneplain bioregion in the centre of the state; and to the Riverina and eastern most parts of the
Murray-Darling Depression bioregions in the south. It is restricted to areas of preferred feed
trees in eucalypt woodlands and forests. Home range varies depending on habitat quality, from
< 2 to several hundred hectares (DotE 2015b).
The Koala was recorded within the study area during surveys. Core Koala habitat is present in
the River-flat Eucalypt forest EEC vegetation type which occurs within the proposal footprint,
and contains both primary and secondary feed tree species.
EPBC Act - Assessment of Significance

Koala (Phascolarctos cinereus) (Vulnerable)

According to the DotE (2013) ‘significant impact criteria’ for vulnerable species, an action is likely to
have a significant impact on a vulnerable species if there is a real chance or possibility that it will:
i.
Lead to a long-term decrease in the size of an important population of a species
Does the Koala species within the study area constitute an important population?
According to DotE (2013), an ‘important population’ is a population that is necessary for a species’
long-term survival and recovery. This may include populations identified as such in recovery plans,
and/or that are:
 Key source populations either for breeding or dispersal
 Populations that are necessary for maintaining genetic diversity, and/or
 Populations that are near the limit of the species range.
According to State Environmental Planning Policy No 44 – Koala habitat protection (SEPP 44), core
koala habitat constitutes an area of land with a resident population of Koalas, evidenced by
attributes such as breeding females and recent sightings of and historical records of a population.
The Koala referral guidelines (DotE 2015c) include a modelled distribution map of Koalas across
eastern Australia. Within the study area, Koalas have been historically known to occur and one
Koala was identified within the study area during surveys. The study area was also found to contain
primary and secondary feed tree species in the upper or lower strata of the tree component. No
breeding individuals were observed within the study area during surveys.
The Koala is widely distributed in eastern Australia, occurring from north-eastern Queensland to the
south-east corner of SA (ANZECC 1998), the study area is not near the limit of the species range
given its extensive distribution.
The study area is unlikely to contain a key source population for breeding or dispersal or a
population that is necessary for maintaining genetic diversity of the Koala. Consequently, the study
area does not support and important population of the Koala and the proposal is unlikely to
contribute to a long term decrease in the size of an important populations.
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ii.
Reduce the area of occupancy of an important population
It is estimated that 0.37 hectares of suitable foraging and sheltering habitat would be removed as a
result of the proposal, including about five mature feed trees (Eucalyptus amplifolia). Although an
important population is not present in the study area, the proposal would incrementally reduce the
potential area of occupancy for Koalas.
iii.
Fragment an existing important population into two or more populations
Vegetation clearing for the proposal would widen existing gaps in vegetation in some areas of the
study area, however this is not likely to be significantly more than that which already exists in the
study area. Habitat connectivity would be retained adjacent to the proposal site. These impacts
represent an increase in existing gaps and disturbances rather than novel impacts, and the resulting
gaps in vegetation would be readily traversed by this mobile species. Consequently, the proposal is
unlikely to fragment the existing population into two or more populations.
iv.
Adversely affect habitat critical to the survival of the species
Draft referral guidelines for the Koala (DotE 2013d) - definition of critical habitat
The habitat assessment tool included within the DotE (2013d) draft referral guidelines scores
habitats on five habitat attributes, and defines habitat critical to the survival of the Koala as habitats
which score 5 or greater. Habitats to be removed for the proposal score 7 and would therefore
qualify as habitat critical to the survival of the koala. The scores and descriptions for each habitat
attribute are summarised below:
 Koala occurrence (Score = 2): Evidence of one or more Koalas within the last 2 years.
 Vegetation composition (Score = 2): Has forest or woodland with 2 or more known Koala food
tree species in the canopy.
 Habitat connectivity (Score = 0): none of the above.
 Key existing threats (Score = 2): Little or no evidence of Koala mortality from vehicle or dog
attack at present in areas that score 1 or 2 for Koala occurrence.
There is a significant dog and vehicle threat present: wild dogs have also been reported from the
area and Thunderbolts Way, which runs through the study area is a significant arterial road and
has a 100 kilometres/h speed limit.
 Recovery value (Score = 1): Uncertainty exists as to whether the habitat is important for
protecting and conserving large, connected areas of koala habitat, particularly large connected
areas which support koalas which are: genetically diverse/ distinct; free of disease or have a
very low incidence of disease; or breeding.
Habitats within the study area are part of a narrow riparian fringe along the Barrington River. The
removal of 0.37 hectares of suitable foraging and sheltering habitat (about five mature feed trees
(Eucalyptus amplifolia)) for the proposal would constitute a very small proportion of this area and
would not further isolate any areas of habitat or reduce connectivity on a landscape scale. In this
context it is unlikely that the proposal would significantly affect habitat critical to the survival of the
species.
v.
Disrupt the breeding cycle of an important population
Although the population within the study area is not an important population, the proposal would
remove up to 0.37 hectares of vegetation containing known feed tree species which are utilised as
foraging and sheltering habitat for Koalas, and potentially breeding individuals. The vegetation
removal represents a very small proportion of native vegetation present within the locality however,
which includes extensive areas which are protected within conservation reserves.
No breeding Koalas were observed during surveys.
The proposal would lead to an increase in visitation to the area during daylight hours during the
construction phase. It is noted that the study area, in particular the areas adjacent to Thunderbolts
Way, are already subject to relatively high levels of noise disturbance. Any kolas in these areas
would therefore be habituated to some level of noise and vibration disturbances. It is therefore
considered unlikely that the proposal would disrupt the breeding cycle of any locally occurring Koala
individuals.
vi.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
As discussed above, the proposal would remove up to 0.37 hectares of potential foraging and
sheltering habitat for the Koala. The area of habitat to be removed represents a small (about five
mature feed trees (Eucalyptus amplifolia)), low quality proportion of mapped native vegetation
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available in the locality, of which a large proportion is protected within conservation reserves
including the nearby Copeland and Barrington Tops National Parks.
vii.
Result in invasive species that are harmful to a vulnerable species becoming established in
the vulnerable species’ habitat
Slight increases in the incidence of weeds in the study area may occur as a result of vegetation
clearing and disturbance, but are not likely to decrease the value of potential habitat in the study
area for this species.
Invasive fauna species, including predators such as dogs, cats and foxes, are already present
within the study area and locality. The proposal would not significantly fragment or isolated any
habitat nor result in any other changes that are likely to favour feral animals. The proposal is
unlikely to increase the incidence of invasive predators, or introduce new invasive species to the
habitat in the area. Consequently, the Proposal is considered unlikely to result in the establishment
of harmful invasive species in areas of potential or known habitat outside of the study area.
viii.
Introduce disease that may cause the species to decline
Pathogens such as Phytophthora may occur within the study area given that the annual rainfall for
the area is greater than 600 mm (McDougall and Summerell 2003). Consequently, the Proposal has
the potential to spread Phytophthora as a result of vegetation disturbance and increased visitation
unless appropriate mitigation measures are put in place. Where present, Phytophthora can result in
the dieback or modification of native vegetation and damage to fauna habitats.
In order to minimise the potential for the spread or introduction of Phytophthora, hygiene measures
in accordance with national best practice guidelines for Phytophthora (DEH 2006) should be
adopted during the clearing of vegetation and incorporated into the CEMP for the Proposal.
Measures to prevent the introduction or spread of Phytophthora would include the decontamination
of personnel and plant equipment prior to entering the construction site and when traversing
between areas of vegetation within the proposal site.
These measures relate to the vegetation clearing and construction stages of the Proposal only and
should accompany measures that ensure plant and machinery does not enter any areas of retained
vegetation outside of the proposal site. It is envisaged that once the bridge has been completed,
these measures would no longer be required.
With the adoption of appropriate mitigation measures as outlined above, the Proposal is considered
unlikely to introduce disease that may cause this species decline.
ix.
Interfere substantially with the recovery of the species
The overall objective of the recovery plan is to reverse the decline of the Koala in New South
Wales, to ensure adequate protection, management and restoration of Koala habitat, and to
maintain healthy breeding populations of Koalas throughout their current range.
The proposal is inconsistent with the overall objectives of the DECC (2008) Recovery Plan for the
Koala, as it would clear up to 0.37 hectares of core Koala habitat containing known feed trees for
the species. However, this habitat is relatively small in area and in low quality, and given the
presence more extensive areas of high quality habitat in the locality, it is unlikely to be critical for the
recovery of this species in the locality.
Conclusion of Assessment of Significance:
The Proposal would remove 0.37 hectares of core Koala habitat that contains about five mature
feed trees (Eucalyptus amplifolia). The Proposal is unlikely to have a significant impact on the Koala
as:
 There are no important populations of Koalas within study area
 Limited clearing will occur to mature Myrtaceae trees, which are likely to provide foraging and
sheltering habitat for Koala.
 Large tracts of higher quality and more extensive areas of suitable foraging habitat will remain
available within the study area post-proposal completion.
 Habitat connectivity and fragmentation will be maintained similar to that which is currently
experienced and improved post-proposal completion.
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Large-eared Pied Bat (Chalinolobus dwyeri)
The Large-eared Pied Bat is a medium-sized insectivorous bat whose current distribution is
poorly known. In NSW, the species is considered rare with a patchy distribution most likely due
to the specific habitat requirements of the species. A maternity roost site for the species usually
requires sandstone caves or cliff overhangs, although it has also been observed roosting in
disused mine shafts and abandoned Fairy Martin nests (Pennay 2008). Sandstone cliffs and
fertile woodland valley habitat within close proximity of each other is habitat of importance to the
Large-eared Pied Bat (DECC 2007)
The study area does not contain habitat that would be used for breeding/maternity sites for this
species. There are no potential roost sites for Large-eared Pied Bat, however the species may
forage within the study area on occasion.
EPBC Act - Assessment of Significance
Large-eared Pied Bat (Chalinolobus dwyeri)
(Vulnerable)
According to the DotE (2013) ‘significant impact criteria’ for vulnerable species, an action is likely to
have a significant impact on a vulnerable species if there is a real chance or possibility that it will:
i.
Lead to a long-term decrease in the size of an important population of a species
According to DotE (2013), an ‘important population’ is a population that is necessary for a species’
long-term survival and recovery. This may include populations identified as such in recovery plans,
and/or that are:
 Key source populations either for breeding or dispersal
 Populations that are necessary for maintaining genetic diversity, and/or
 Populations that are near the limit of the species range.
No appropriate sandstone caves or cliffs that could be used as maternity sites were observed
during surveys and are unlikely to be present within the proposal site and study area.
There are no previous records of the species within 10 kilometres of the study area however
suitable foraging habitat was identified within the study area during surveys. The proposal site is a
relatively isolated patch of forest surrounded by agricultural lands.
Large-eared Pied Bats are known to occur from Shoalwater Bay, north of Rockhampton,
Queensland through to Ulladulla, on the south coast of NSW. The proposal site and surrounds is
therefore not near the limit of the species range (DotE 2015b).
The study area does not contain habitat that would be used for breeding/maternity sites for this
species. As such it is highly unlikely that there would be a key source population for either breeding
or dispersal present within the study area or a population necessary for maintaining genetic
diversity of the species. It can be concluded that under the guidelines (DotE 2013), there is no
population at the site that is necessary for the species’ long-term survival and recovery.
The Large-eared Pied Bat forages in a range of vegetation types, including wet and dry sclerophyll
forest. This species is known to be associated with the River-flat Eucalypt Forest EEC in the study
area.
It is highly unlikely that an important population of Large-eared Pied Bats occurs within the site. This
species is highly mobile and there are extensive areas of similar potential foraging habitat for this
species in the locality including large amounts retained within conservation reserves. Consequently,
the proposal is unlikely to lead to a long-term decrease in the size of an important population.
ii.
Reduce the area of occupancy of an important population
This species is likely to forage for insects within vegetated and/or open areas of the study area
including the proposed 0.37 hectares of native vegetation proposed for removal. Clearing for the
proposal would not further isolate any areas of foraging habitat for these species any more than
currently exists. The proposal would, however, widen existing gaps in vegetation in the study area.
Habitat connectivity would be retained adjacent to the proposal site. These impacts represent an
increase in existing gaps and disturbances rather than novel impacts, and the resulting gaps in
vegetation would be readily traversed by this highly mobile, aerial species. Upon completion of the
proposal, flyways will be maintained above and around the bridge and it is therefore likely that these
species will continue to forage within the study area.
The area of habitat to be modified represents a small, low-quality proportion of mapped native
vegetation in the locality, of which large areas are protected within conservation reserves and will
remain available to these species post-proposal completion.

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532

EPBC Act - Assessment of Significance
Large-eared Pied Bat (Chalinolobus dwyeri)
(Vulnerable)
iii.
Fragment an existing important population into two or more populations
Clearing for the proposal would not further isolate any areas of native vegetation any more than that
which already exists. The proposal would, however, widen existing gaps in vegetation in the study
area. Habitat connectivity would be retained adjacent to the proposal site. These impacts represent
an increase in existing gaps and disturbances rather than novel impacts, and the resulting gaps in
vegetation would be readily traversed by these highly mobile, aerial species.
iv.
Adversely affect habitat critical to the survival of the species
The National Recovery Plan for the Large-eared Pied Bat discusses criteria for identifying habitat
considered critical to the survival of the species. No habitat within the study area meets any of these
criteria.
There are no known maternity roosts within the site, and there are no records of the species within
10 kilometres of the study area.
Based on lack of suitable roosting habitat within the site, it is considered highly unlikely that the
Proposal would impact on habitat that is critical to the survival of the species.
v.
Disrupt the breeding cycle of an important population
The Proposal would not remove any areas of suitable breeding or roosting habitat for the Largeeared Pied Bat, and no suitable breeding or roosting habitat was identified in the study area. The
removal of about 0.37 hectares of potential foraging habitat for this species would reduce
connectivity by increasing gaps in the existing vegetation. However, this is not considered to create
a barrier to the movements of this highly mobile aerial species between foraging habitats.
Consequently, the Proposal is not considered likely to disrupt the breeding cycle of an important
population of this species.
vi.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
This species is likely to forage for insects within vegetated and/or open areas of the study area
including the proposed 0.37 hectares of native vegetation proposed for removal. Clearing for the
proposal would not further isolate any areas of foraging habitat for these species any more than
currently exists. The proposal would, however, widen existing gaps in vegetation in the study area.
Habitat connectivity would be retained adjacent to the proposal site. These impacts represent an
increase in existing gaps and disturbances rather than novel impacts, and the resulting gaps in
vegetation would be readily traversed by this highly mobile, aerial species. Consequently, the
proposal would not isolate any areas of habitat or cause significant habitat fragmentation that would
affect the breeding, foraging or dispersive movements of these highly mobile species.
Upon completion of the proposal, flyways will be maintained above and around the bridge and it is
therefore likely that these species will continue to forage within the study area. Furthermore, the
area of habitat to be modified represents a small, low-quality proportion of mapped native
vegetation in the locality, of which large areas are protected within conservation reserves and will
remain available to these species post-proposal completion.
vii.
Result in invasive species that are harmful to a vulnerable species becoming established in
the vulnerable species’ habitat
Slight increases in the incidence of weeds in the study area may occur as a result of vegetation
clearing and disturbance, but are not likely to decrease the value of potential habitat in the study
area for these species.
Invasive fauna species, including predators such as dogs, cats and foxes, are already present
within the study area and locality. The proposal would not significantly fragment or isolated any
habitat nor result in any other changes that are likely to favour feral animals. The proposal is
unlikely to increase the incidence of invasive predators, or introduce new invasive species to the
habitat in the area. Consequently, the Proposal is considered unlikely to result in the establishment
of harmful invasive species in areas of potential or known habitat outside of the study area.
viii.
Introduce disease that may cause the species to decline
Pathogens such as Phytophthora may occur within the study area given that the annual rainfall for
the area is greater than 600 mm (McDougall and Summerell 2003). Consequently, the Proposal has
the potential to spread Phytophthora as a result of vegetation disturbance and increased visitation
unless appropriate mitigation measures are put in place. Where present, Phytophthora can result in
the dieback or modification of native vegetation and damage to fauna habitats.
In order to minimise the potential for the spread or introduction of Phytophthora, hygiene measures
in accordance with national best practice guidelines for Phytophthora (DEH 2006) should be
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adopted during the clearing of vegetation and incorporated into the CEMP for the Proposal.
Measures to prevent the introduction or spread of Phytophthora would include the decontamination
of personnel and plant equipment prior to entering the construction site and when traversing
between areas of vegetation within the proposal site.
These measures relate to the vegetation clearing and construction stages of the Proposal only and
should accompany measures that ensure plant and machinery does not enter any areas of retained
vegetation outside of the proposal site. It is envisaged that once the bridge construction has been
completed, these measures would no longer be required.
With the adoption of appropriate mitigation measures as outlined above, the Proposal is considered
unlikely to introduce disease that may cause this species decline.
ix.
Interfere substantially with the recovery of the species
The National Recovery Plan for the Large-eared Pied Bat (DERM 2011) identifies a range of actions
to promote the recovery of the species. These include:
 Identify priority roost and maternity sites for protection.
 Implement conservation and management strategies for priority sites
 Educate the community and industry to understand and participate in the conservation of the
Large-eared Pied Bat
 Research to augment biological and ecological data to enable conservation management
 Determine the meta-population dynamics throughout the distribution of the Large-eared Pied
Bat.
The Proposal is unlikely to interfere with the recovery of the species as it would not impact on roost
or maternity sites for this species. None of the other actions identified in the recovery plan for this
species is relevant to the Proposal.
Conclusion of Assessment of Significance:
Pursuant to the significant impact guidelines (DotE 2013) presented above, the Proposal would not
have a significant impact on an important population of the Large-eared Pied Bat as:
 There have been no records or are any known maternity roosts within 10 kilometres of the study
area.
 The Large-eared Pied Bat would only utilise the site as potential foraging habitat.
 About 0.28 hectares of potential foraging habitat would be removed which represents only as
small proportion of the potential foraging habitat in the locality.
 The Proposal would not result in the fragmentation of habitat as if present this highly mobile
species would be able to continue foraging in vegetation surrounding the site and within other
similar vegetation in the local area.
A number of mitigation measures will be implemented for the Proposal to reduce potential for
adverse indirect impacts on the Large-eared Pied Bat habitat in adjoining areas of the proposal site
and surrounds.
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Spotted-tailed Quoll (Dasyurus maculatus maculatus)
The Spotted-tailed Quoll has been recorded across a range of habitats from rainforest through
woodland, heath and inland riparian forest from the coast to the sub-alpine zone. The species is
nocturnal and will shelter in hollow-bearing trees, fallen logs, caves, crevices and cliff faces
during the day. Their home range is large, with females occupying home ranges of up to 750
hectares and males up to 3500 hectares which they often traverse along densely vegetated cliff
lines. Quolls have a varied diet, ranging from arboreal and terrestrial mammals to insects,
carrion and domestic chickens (OEH 2014b).
The Spotted-tailed Quoll was not recorded during surveys, but the study area contains potential
habitat and denning sites. Habitats at the site would represent only a small proportion of the
habitats utilised by this species.
EPBC Act - Assessment of Significance
Spotted-tailed Quoll (Dasyurus maculatus maculatus)

(Endangered)

According to the DotE (2013) ‘significant impact criteria’ for endangered species, an action is likely
to have a significant impact on an endangered species if there is a real chance or possibility that it
will:
i.
Lead to a long-term decrease in the size of a population
Does the Spotted-tailed Quoll within the study area constitute as a population of a species?
According to DotE (2013), a ‘population of a species’ is defined under the EPBC Act as an
occurrence of the species in a particular area. In relation to critically endangered, endangered or
vulnerable threatened species, occurrences include but are not limited to:
 A geographically distinct regional population, or collection of local populations, or
 A population, or collection of local populations, that occurs within a particular bioregion.
The proposal would remove up to 0.37 hectares of potentially suitable foraging habitat for the
Spotted-tailed Quoll. Habitats with the highest densities of potential shelter sites for this species
(including fallen logs and large woody debris, as well as larger tree hollows) generally occur along
the drainage lines and lower slopes outside the proposal site which will not be directly impacted by
the proposal. Given these habitat characteristics, these areas are also likely to contain the highest
densities of shelter sites for prey species of the Spotted-tailed Quoll.
It is noted that the study area, in particular the areas adjacent to Thunderbolts Way, are already
subject to relatively high levels of noise and vibration disturbance. Any quolls in these areas would
therefore be habituated to some level of noise and vibration disturbances. It is therefore considered
unlikely that the proposal would disrupt the foraging or breeding cycle of any locally occurring Quoll
individuals.
The proposal will remove up to 0.37 hectares of foraging habitat containing limited potential shelter
sites for the species. This would represent a small proportion of the home range of any locally
occurring Spotted-tailed Quolls, which have home ranges between 180 – 5000 hectares depending
on sex. The proposal would not isolate any areas of habitat or cause significant habitat
fragmentation that would affect the breeding, foraging or dispersive movements of these mobile
species.
The vegetation to be removed represents a small, low-quality proportion of the mapped native
vegetation within the locality, which includes extensive areas protected within conservation
reserves. In the context of the landscape position of the site, adjacent to extensive areas of native
vegetation, the removal of up to 0.37 hectares of foraging habitat would therefore be unlikely to
threaten the persistence of these species in the locality.
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ii.
Reduce the area of occupancy of the species
This species occurs from south-east Queensland to Victoria and Tasmania. The proposal would be
unlikely to remove any areas of breeding habitat for these species: as previously discussed. The
drainage lines and lower slopes, which contain the most suitable habitats and highest densities of
potential shelters for these species will not be removed by the proposal. The proposal would
remove up to 0.37 hectares of potential foraging habitat containing limited potential shelter sites.
The habitat to be removed represents a small, low-quality proportion of available foraging habitat in
the locality which includes extensive areas which are protected in conservation reserves. The
proposal is unlikely to reduce the area of occupancy of this species.
iii.
Fragment an existing population into two or more populations
Clearing for the proposal would not further isolate any areas of native vegetation than that which
already exists in the study area. The proposal would, however, widen existing gaps in vegetation in
the study area. Habitat connectivity would be retained adjacent to the proposal site. This would
represent a minor proportion of the home range of locally occurring Spotted-tailed Quolls. These
impacts represent an increase in existing gaps and disturbances rather than novel impacts, and the
resulting gaps in vegetation would be readily traversed by these highly mobile species.
iv.
Adversely affect habitat critical to the survival of the species
No area of critical habitat has been listed for this species. The Proposal would involve the loss of
0.37 hectares of marginal quality foraging and sheltering habitat.
v.
Disrupt the breeding cycle of a population
The proposal would remove up to 0.37 hectares of potentially suitable habitat for the Spotted-tailed
Quoll. Habitats with the highest densities of potential shelter sites for this species (including fallen
logs and large woody debris, as well as larger tree hollows) generally occur along the drainage lines
and lower slopes outside the proposal site which will not be directly impacted by the proposal.
Given these habitat characteristics, these areas are also likely to contain the highest densities of
shelter sites for prey species of the Spotted-tailed Quoll.
It is noted that the study area, in particular the areas adjacent to Thunderbolts Way, are already
subject to relatively high levels of noise disturbance. Any quolls in these areas would therefore be
habituated to some level of noise and vibration disturbances. It is therefore considered unlikely that
the proposal would disrupt the breeding cycle of any locally occurring Quoll individuals.
vi.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
The proposal will remove up to 0.37 hectares of foraging habitat containing limited potential shelter
sites for these species. This would represent a small proportion of the home range of any locally
occurring Spotted-tailed Quolls, which have home ranges between 180 – 5000 hectares depending
on sex. The proposal would not isolate any areas of habitat or cause significant habitat
fragmentation that would affect the breeding, foraging or dispersive movements of these mobile
species.
The vegetation to be removed represents a small, low-quality proportion of the mapped native
vegetation within the locality, which includes extensive areas protected within conservation
reserves. In the context of the landscape position of the site, adjacent to extensive areas of native
vegetation, the removal of up to 0.37 hectares of foraging habitat would therefore be unlikely to
threaten the persistence of these species in the locality. Although there is no evidence of Spottedtailed Quolls within the study area, in the unlikely event that they did occur, the removal of habitat is
unlikely to lead to a decline in the species.
vii.
Result in invasive species that are harmful to an endangered species becoming established
in the endangered species’ habitat
Invasive fauna species, including predators such as dogs, cats and foxes, are already present
within the study area and locality. The proposal would not significantly fragment or isolated any
habitat nor result in any other changes that are likely to favour feral animals. The proposal is
unlikely to increase the incidence of invasive predators, or introduce new invasive species to the
habitat in the area. Consequently, the Proposal is considered unlikely to result in the establishment
of harmful invasive species in areas of potential or known habitat outside of the proposal site.
viii.
Introduce disease that may cause the species to decline
No diseases that may cause these species to decline are likely to become established in the study
area as a result of the proposal.
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(Endangered)

ix.
Interfere with the recovery of the species
A National Recovery Plan has been prepared for the Spotted-tailed Quoll (OEH 2016) which
identifies a range of actions to promote the recovery of the species. These include:
 Investigate key aspects of biology and ecology of the Spotted-tailed Quoll to acquire targeted
information to aid recovery.
 Reduce the rate of habitat loss and fragmentation on private land.
 Evaluate and manage the risk posed by silvicultural practices.
 Determine and manage the threat posed by introduced predators (foxes, cats, wild dogs) and of
predator control practices on Spotted-tailed Quoll populations.
 Determine and manage the impact of fire regimes on populations.
 Reduce deliberate killings and frequency of road mortality.
 Assess the threat of cane toads and implement threat abatement plans if necessary.
 Determine likely impact of climate change on populations.
 Increase community awareness and involvement in the Recovery Program.
The Proposal will remove 0.37 hectares of potential habitat and contribute to one of the recovery
actions - fragmentation and reduction of potential habitat. Although the Proposal will incrementally
add to the loss of potential habitat for the Spotted-tailed Quoll, it is unlikely to interfere with the
recovery of this species. None of the other actions identified in the recovery plan for this species are
likely to be impacted by the Proposal.
Conclusion of Assessment of Significance:
The Proposal would remove 0.37 hectares of potential foraging habitat for the Spotted-tailed Quoll.
The Proposal is not likely to have a significant impact on the Spotted-tailed Quoll as:
 There are no known records of Spotted-tailed Quoll within the study area, however two records
have been observed within 10 kilometres of the proposal.
 The species are considered unlikely to forage and breed within the areas of habitat to be
removed as they are of relatively low quality.
 Vegetation to be removed is subject to historic and ongoing disturbances which would limit its
value as foraging habitat.
 Vegetation to be removed comprises a negligible proportion of native vegetation present in the
locality.
 Habitat connectivity would be retained around the study area.
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Booroolong Frog (Litoria booroolongensis)
Habitat was identified within the study area for Booroolong Frog (Litoria booroolongensis).
Given that this species prefers permanent streams with fringing vegetation, this assessment has
been prepared for direct removal of foraging and breeding habitat and potential indirect impacts.
EPBC Act - Assessment of Significance
Booroolong Frog (Litoria booroolongensis)

(Endangered)

According to the DotE (2013) ‘significant impact criteria’ for endangered species, an action is likely
to have a significant impact on an endangered species if there is a real chance or possibility that it
will:
i.
Lead to a long-term decrease in the size of a population
Does the Booroolong Frog within the study area constitute as a population of a species?
According to DotE (2013), a ‘population of a species’ is defined under the EPBC Act as an
occurrence of the species in a particular area. In relation to critically endangered, endangered or
vulnerable threatened species, occurrences include but are not limited to:
 a geographically distinct regional population, or collection of local populations, or
 a population, or collection of local populations, that occurs within a particular bioregion.
About 0.37 hectares of potential foraging habitat and 0.28 hectares of aquatic breeding habitat will
be directly affected by the proposal. There is some potential for indirect impacts on these habitats
through altered surface flows and impacts to water quality, however, provided appropriate water
quality management is undertaken these impacts are likely to be minor.
The proposal would lead to an increase in visitation to the area during daylight hours during the
construction phase, these disturbances are likely to have minimal potential to disturb the breeding
calls of this predominantly nocturnal species.
It is noted that the study area, in particular the areas adjacent to Thunderbolts Way, are already
subject to relatively high levels of noise and vibration disturbance. Any locally occurring frogs in
these areas would therefore be habituated to some level of noise and vibration disturbance.
The proposal would not isolate any areas of habitat or cause significant habitat fragmentation that
would affect the breeding, foraging or dispersive movements of these highly mobile species.
Connectivity along the drainage lines within the study area would be maintained post-proposal
completion. If this species were to be identified within the study area it would not be at the limit of its
range. It is therefore considered unlikely that the proposal would disrupt the lifecycle of any locally
occurring individuals.
If a population was to be identified within the study area it may constitute an important population,
however due to the limited extent of marginal quality habitat to be removed and extent of suitable
higher quality habitat which will be retained in the surrounding landscape, the proposal is unlikely to
result in a long-term decrease in an important population of this species.
ii.
Reduce the area of occupancy of the species
This species occurs from Victoria to through eastern NSW, the proposal site is not at the limits of
this species range. There are extensive areas of alternative, higher-quality habitat for the species
within the study area and locality, including those within conservation reserves. The proposal is
therefore considered unlikely to have an adverse impact on the life cycle of the species such that a
viable local population of the species is likely to be placed at risk of extinction. The proposal is
unlikely to reduce the area of occupancy of this species.
iii.
Fragment an existing population into two or more populations
The proposal would not isolate any areas of habitat within the study area any more than that which
already exists in the study area. The proposal would reduce connectivity within areas of marginal
foraging and shelter habitat for this species, by widening existing gaps in vegetation. These impacts
would be unlikely to prevent movement of this species throughout suitable habitats within the study
area as connectivity would be retained in adjacent riparian habitat.
iv.
Adversely affect habitat critical to the survival of the species
No area of critical habitat has been listed for this species.
v.
Disrupt the breeding cycle of a population
The proposal will remove about 0.28 hectares of suitable breeding habitat for this species.
However, 1.9 hectares of similar suitable aquatic habitat will be retained within the study area, with
extensive areas of high quality habitat available in the locality.
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The proposal would lead to an increase in visitation to the area during daylight hours during the
construction phase, these disturbances are likely to have minimal potential to disturb the breeding
calls of this predominantly nocturnal species.
It is noted that the study area, in particular the areas adjacent to Thunderbolts Way, are already
subject to relatively high levels of noise and vibration disturbance. Any locally occurring frogs in
these areas would therefore be habituated to some level of noise and vibration disturbance It is
therefore considered unlikely that the proposal would disrupt the lifecycle of any locally occurring
individuals.
The proposal would therefore have negligible impacts on breeding habitats for this species, and
removal of breeding habitat would be a negligible 0.28 hectares. There are extensive areas of
alternative, higher-quality habitat for the species within the study area and locality, including within
conservation reserves. The proposal is therefore considered unlikely to have an adverse impact on
the life cycle of the species.
vi.
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
About 0.37 hectares of potential foraging habitat will be directly affected by the proposal. There is
some potential for indirect impacts on these habitats through altered surface flows and impacts to
water quality, however, provided appropriate water quality management is undertaken these
impacts are likely to be minor. Additionally, the proposal will remove about 0.28 hectares of
potential breeding habitat for the species.
There are extensive areas of alternative, higher-quality habitat for the species within the study area
and locality, including within conservation reserves. The proposal is therefore considered unlikely to
have an adverse impact on the availability and quality of suitable habitat for this species.
vii.
Result in invasive species that are harmful to an endangered species becoming established
in the endangered species’ habitat
Slight increases in the incidence of weeds in the study area may occur as a result of vegetation
clearing and disturbance, but are not likely to decrease the value of potential habitat in the study
area for these species.
Invasive fauna species, including predators such as exotic fish species, dogs, cats and foxes, are
already present within the study area and locality. The proposal would not significantly fragment or
isolated any habitat nor result in any other changes that are likely to favour feral animals. The
proposal is unlikely to increase the incidence of invasive predators, or introduce new invasive
species to the habitat in the area. Consequently, the Proposal is considered unlikely to result in the
establishment of harmful invasive species in areas of potential or known habitat outside of the
proposal site.
viii.
Introduce disease that may cause the species to decline
The Booroolong Frog is known to be susceptible to the amphibian disease Batrachochytrium
dendrobatidis (Chytrid fungus). Chytrid fungus affects both tadpoles and adult frogs and can result
in the mortality of entire populations once introduced into an area.
Although unknown, it is likely that Chyrid is already present within the study area, however
appropriate mitigation measures will be implemented to reduce the risk of transportation and
infection of the study area with Chytrid disease.
ix.
Interfere with the recovery of the species
A national recovery plan has been prepared for the Booroolong Frog. The objectives of this
recovery plan are predominantly related to research and education of the species to assist with
halting its population decline. Although the proposal will not affect research or education, the
proposal would remove 0.37 hectares of potential foraging and 0.28 hectares of breeding habitat for
this species and is therefore not consistent with the overall objectives of the recovery strategies.
The small area of marginal habitat to be removed would be unlikely to interfere with the recovery of
this species.
Conclusion of Assessment of Significance:
The Proposal would remove 0.37 hectares of potential foraging and 0.28 hectares of breeding
habitat for the Booroolong Frog. The Proposal is not likely to have a significant impact on the
Booroolong Frog as:
 Vegetation to be removed represents a small area of marginally suitable foraging and breeding
habitat;

GHD | Report for Roads & Maritime Services - New Barrington Bridge, 2218532

EPBC Act - Assessment of Significance
Booroolong Frog (Litoria booroolongensis)

(Endangered)

 The proposal would not isolate any areas of habitat for the species, and habitat connectivity
would not be affected throughout the most suitable habitats.
 Vegetation to be removed is subject to historic and ongoing disturbances which would limit its
value as foraging and breeding habitat,
 Vegetation to be removed comprises a negligible proportion of native vegetation present in the
locality
 Impacts to aquatic habitats will be temporary and localised to the proposal site and
 Habitat connectivity would be retained around the study area.
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