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6. Supplementary impact assessment

This chapter documents the supplementary assessment that was undertaken following the supplementary
surveys and additional analysis of the impacts on biodiversity by the project from that provided in the EIS.
The supplementary assessment also considers design refinements to the EIS design, and ancillary facility
sites that were not part of the assessment for the EIS. The main areas of focus are:

e Threatened ecological communities.

e Threatened rainforest flora.

e Other threatened (non-rainforest) flora.
e Threatened fauna.

e Impacts on groundwater at embankment cutting sites.

Where this work or new information gathered from supplementary survweys has identified changes to the
biodiversity impacts from what was reported in the EIS, a revised Assessment of Significance have been
provided, as required. This would reflect changed impacts, including increases or decreases in impacts.

6.1. Avoidance and loss of vegetation

The clearing of native vegetation is listed as a key threatening process under the TSC Act and EPBC Act.
The EIS estimated the project would result in a total clearing of native vegetation of 947.9 hectares. The
combination of further targeted ground-truthing for the supplementary assessment and multiple design
refinements has resulted in a reduction of this total to 931.7 hectares. A breakdown of the changed impact
for individual vegetation types (BioMetric) is shown in section 5.1.3.

With the design refinements, the construction footprint would extend over about an additional 870 hectares
of cleared land, some areas of which comprise small fragments of modified vegetation that is not associated
with natural vegetation communities.

6.2. Summary of impacts on threatened ecological communities

The project would directly clear 261.9 hectares of threatened ecological communities. This would be around
75 hectares less than estimated in the EIS.

This reduced impact has been achieved as a result of further targeted surveys to ground-truth and refine the

edges of threatened ecological communities in the project boundary, as well as the combined design
refinements.

There would be a reduced impact on all but two ecological communities. The impacts on these ecological
communities are detailed in sections 6.1.1 to 6.1.7 and summarised in Table 6-1. Where required, the
assessment of significance has also been revised.

The notable differences in impact from those described in the EIS relate to a reduction of around 60 per cent
in the direct impacts on Lowland Rainforest (EPBC Act) and Freshwater Wetlands (TSC Act), and a
considerably reduced impact on Coastal Cypress Pine Forest (TSC Act) and Subtropical Coastal Floodplain
Forest (TSC Act).
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Table 6-1 Revised impact of the project on threatened ecological communities

Threatened ecological communities (listed status) EIS —directimpact | Revised— direct
(hectares) impact (hectares)

Lowland Rainforestin NSW North Coastand Sydney Basin Bioregions 10.3 (5.8%) 4.2 (2.0%)
(Endangered, TSC Act)

*Lowland Rainforestin Sub-tropical Australia (CriticallyEndangered,
EPBC Act)

Littoral Rainforestin the New South Wales North Coast, Sydney Basinand 0.0 0.2 (0%)
South EastCornerBioregions (Endangered, TSC Act)

*Littoral Rainforestand Coastal Vine Thickets of Eastern Australia
(Critically Endangered, EPBC Act)

Coastal Cypress Pine Forestofthe NSW North CoastBioregion 274 3.3
(Endangered TSC Act)

Freshwater Wetlands On Coastal Floodplains ofthe NSW North Coast, 13.0 5.1
Sydney Basin and South EastCorner Bioregions (Endangered TSC Act)

Subtropical Coastal Floodplain Forestofthe NSW North CoastBioregion 137.1 93.9
(Endangered TSC Act)

Swamp Sclerophyll ForestOn Coastal Floodplains ofthe NSW North 93.7 112.1
Coast, Sydney Basin and South EastCorner Bioregions (Endangered TSC
Act)

Swamp Oak Floodplain Forestofthe NSW North Coast, Sydney Basin 56.2 43.1
And South East Corner Bioregions (Endangered TSC Act)

Total 337.7 261.9

6.2.1. Lowland Rainforest community
6.2.1.1. Background

A total of 81.4 hectares of Lowland Rainforest (TSC Act listed) has been identified in the study area from
targeted surveys up to 400 metres from the project boundary. The EIS design would impact 10.3 hectares of
Lowland Rainforest that would fit the criteria for listing on the TSC Act. Of the 10.3 hectares, 5.8 hectares
would also fit the criteria of a critically endangered ecological community listing on the EPBC Act. These 5.8
hectares occur within six patches.

6.2.1.2. Direct and indirect impacts

The impact assessment for Lowland Rainforest communities has been revised from that provided in the EIS
based on:

e Supplementary surveys undertaken in areas surrounding Section 10, which identified low condition
rainforest patches that are not considered to fit with the criteria for listing under the EPBC Act. This
was as a result of the application of new criteria under the act that outlined field-based thresholds
within large patches.

e Supplementary survweys undertaken for the design refinement at the proposed Wardell interchange
(refer section 3.3.16), where no additional areas of this community were recorded (refer section 3.17).

As a result of the design refinement the direct impact on Lowland Rainforest would reduce to 4.2 hectares

that is TSC Act listed, occurring within seven patches. Of this, 2.0 hectares is EPBC Act listed, occurring
within three patches.
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The combination of additional field data and design refinement has resulted in changes to the number and
proportion of patches of Lowland Rainforest that would remain following construction. Table 6-2 shows the

impacts of the project on the seven Lowland Rainforest patches and the proportion of each patch that would
remain, including their listed status under State and Commonwealth legislation.

Table 6-2 Impacts on Lowland Rainforest patches (TSC and EPBC Act)

Project | Patch number/(approximate Total patcharea | Areaimpacted | Arearemaining Proportion of
Section | station) (ha) (ha) following impact patch

(ha) remaining

Lowland Rainforest (EPBC Act and TSC Act listed)

10 1(155.5t0 156.0) 1.9 0.5 14 73%

10 2 (157.5t0 158.0) 10.5 1.0 9.5 90%

10 & 11 3 (158.2t0 159.7) 3.0 0.5 25 81%
TOTAL 15.4 2.0 13.4 87% in total

Lowland Rainforest (TSC Act listed only)

1 4 (8.91t09.1) 04 0.3 0.1 25%

3 5 (46.7 to 46.8) 1.5 0.7 0.8 53%

3 6 (59.3 to 59.5) 238 0.7 2.1 75%

10 7 (156.0to 156.2) 0.7 0.5 0.2 29%
Total 54 22 3.2 59% in total

As shown in Table 6-2, between 73 and 90 per cent of each EPBC Act listed patch would remain following
construction; in total, 87 per cent of these patches (which cover 2.0 hectares) would remain. The extent of
the EPBC Act community was surveyed up to around 400 metres from the project boundary and found to
occupy around 68.5 hectares. Therefore, the direct impact on these two hectares would represent around
2.9 per cent of the total in the study area.

The largest patch (patch 2) would be fragmented by the project with remnants remaining on the eastern side
(1.5 hectares) and western side (8.0 hectares) of the project.

Potential indirect impacts on Lowland Rainforest could include:

e Weed invasion.
e Increased light and exposure (drying).
e Decreased humidity.

e Altered hydrology and increased nutrients, which could result in weed (and/or pathogen) invasion,
particularly Camphor Laurel.

e Fragmentation.
e Polluted surface runoff.

e Increased dust during construction.
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In Section 10, to the greatest extent possible, the project would awoid, areas of rainforest and be located on

cleared areas. These cleared areas adjoin remnant Lowland Rainforest and, as such, the areas that could be
subject to indirect impacts from the project are already subject to edge effects. Indirect impacts on previously
unaffected areas would be limited to the three directly impacted patches where new edges would be created.

To manage the potential for edge effects, mitigation measures would include appropriate landscaping
adjacent to impacted rainforest patches, sedimentation and erosion control and weed management. These
measures are described in a Threatened Rainforest Communities and Rainforest Plants Management Plan.

Indirect impacts from surface runoff are expected to be minimal as the majority of the Lowland Rainforest
patches are mostly situated on higher ground to the west of the project and the road would drain away from
much of the remaining rainforest areas. However, portions of the directly impacted patches are situated
downstream (or on relatively flat ground) of the highway, and appropriately designed culverts, bridges,
sedimentation basins and water quality ponds would be installed to minimise alteration of the hydrological
regimes and manage runoff during construction and operation.

6.2.1.3. Assessment of significance: critically endangered ecological community (EPBC Act)

The assessment of significance for Lowland Rainforest of Subtropical Australia was undertaken according to
criteria for critically endangered and endangered ecological communities in the DEWHA (2009) assessment
guidelines. The assessment is provided in Table 6-3.

Table 6-3 Assessment of significance: Lowland Rainforest of Subtropical Australia (EPBC Act)

Lowland Rainforest of Subtropical Australia

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton a
critically endangered ecological community ifthere is a real chance or possibility thatit would:

Reduce the extent of an ecological community

The results ofthe targeted surveys for Lowland Rainforest confirmed the findings ofthe EIS that this critically
endangered communityis restricted to Section 10, and that the other locations surveyed in sections 1-3 were not
consistentwith the criteria for field identification provided underthe EPBC Act. In Section 10 the condition assessments
undertaken in each patch of Lowland Rainforestidentified a total of three patches in the project boundarythat conformed
to the condition thresholds for Lowland Rainforest of Subtropical Australia.

The design refinementnear Coolgardie Road in Section 10 would resultin the area of Lowland Rainforest of Subtropical
Australia (EPBC Act) impacted being reduced byaround 3.8 hectares from 5.8 hectares to two hectares. Table 6-1
shows the impacts on the three critically endangered Lowland Rainforest patches and the proportion of each patch that
would remain.

A relatively high proportion of each patch would remain following construction (73-90%) with an overall proportion of87%
of these patches remaining. The overall extent of the critically endangered ecological communityin the study area is
around 68.5 hectares with the impactto two hectares comprising around 2.9% ofthese identified areas of Lowland
Rainforestof Subtropical Australia. The Comprehensive Regional Assessment Aerial Photographic Interpretation
(CRAFTI) (NPWS 1998) has mapped about 1818 hectares of vegetation with affinities to Lowland Rainforestwithin about
a 10 kilometre radius ofthe project boundary.

There is also potential forindirectimpacts to alter the composition and viability of the remaining area of Lowland
Rainforest, particularlyareas downslope ofthe project. The remaining areas at particularrisk are estimated to comprise
all of patch 1, the remaining areas of patch 2 on the eastern side and a small area of patch 3 comprising a total of around
three hectares of Lowland Rainforestmostatrisk from indirectimpacts.

Considering the above information the project would resultin a reduction in around 13% of the Lowland Rainforest
patches impacted, and an overall reduction to the known extent of the ecological communityin the proximity to the
project(68.5 hectares) of less than 3%, which is further reduced when considering the potential distribution in the locality
(10 kilometre radius).

Fragment or increase fragmentation of an ecological community, for example by clearing vegetation for roads or

transmission lines

The projectwould further fragmentLowland Rainforest patches with reductions ofbetween 10-27%, howeverimpacts
would be confined to one edge for two of the patches and one patch would be dissected bythe project. patch 2 as
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Lowland Rainforest of Subtropical Australia

identified by the above table would be dissected bythe project with remnants remaining on the eastern (1.5 hectares)
and western (8.0 hectares) sides ofthe project.

Although the projectwould resultin further fragmentation ofthe ecological community, considering the high mobility of
many pollinator s pecies for the various plant species within this ecological community (such as insects, birds and bats,
and also wind and water dispersal of genetic material) some gene flow is expected to continue across the existing
highwayand the width of the projectboundary.

Adversely affect habitat critical to the survival of an ecological community

A relatively high proportion of each patch would remain following construction (73-90%) with an overall proportion of 87%
of these patches remaining. The overall extent of the critically endangered ecological communityin the study area is
around 68.5 hectares with the impactto two hectares comprising around 2.9% ofthese identified areas of Lowland
Rainforestof Subtropical Australia. The Comprehensive Regional Assessment Aerial Photographic Interpretation
(CRAFTI) (NPWS 1998) has mapped about 1,818 hectares of vegetation with affinities to Lowland Rainforestwithin
abouta 10 kilometre radius ofthe projectboundary.

The projectwould adversely affect around two hectares of habitat critical to the survival of the ecological community, and
there is potential for further indirectimpacts on affect some ofthe remaining areas (estimated ataround three hectares)
of these patches.

Modify or destroy abiotic factors (such as water, nutrients, or soil) necessaryfor an ecological communities

survival, including reduction of groundwater levels, or substantial alteration of surface water patterns

There is potential for the projectto alter habitat attributes of surrounding areas through indirectimpacts such as altering
hydrological and nutrientregimes in habitats downstream ofthe project. There would also be indirectimpacts on
adjacentareas ofvegetation from edge effects increasing lightavailabilitywhich mayresultin altered understorey
floristics. These indirectimpacts could resultin increases in weed abundance, altered soil conditions and sedimentation.
Changes to local hydrological regimes mayresultin water being contained for longer periods oftime or lowering the
water table potentiallyresulting in changes to understoreyfloristics and die-backin the canopy. Mitigation measures
during construction and the implementation of specific design features into the projectare likely to minimise these
indirectimpacts.

Around three hectares of Lowland Rainforestthatwould be retained adjacentto the project has been identified as being
mostsusceptible to indirectimpacts being in close proximityand downstream ofthe project. Provided the mitigation
measures are adequatelyimplemented anymodification to these areas of Lowland Rainforestcan be avoided.
Mitigation measures include (butare not limited to):
o Water quality controls.
o Provision of exclusion zones and temporary fencing to protect Lowland Rainforestand threatened plants adjacent
to the project construction area, to be clearly delineated on work plans and remain in place for the full construction
period.

o Clearing of native vegetation, including Lowland Rainforestwould be restricted to the minimum necessaryfor
construction.

o Site induction of construction workers would inform and instructthem of vegetation to be retained and on the
identification ofthreatened species.

o Weed control during construction and operation focused on in-situ populations and informed by monitoring of
habitat condition.

o Revegetation of areas disturbed by construction adjacentto in-situ populations.

Create a substantial change in the species composition of an occurrence of an ecological community, including
causing a decline or loss of functionally important species, for example through regular burning or flora and

fauna harvesting

Currentdisturbance regimes in the identified Lowland Rainforest of Subtropical Australia adjacentto the projectinclude
weed invasion, cattle grazing and change in nutrient levels leading to reduced floristic diversity and altered structural
complexity. Small fragmented patches ofthis communityexhibit a mix of native flora and invasive weeds along edges
affected zones. There is potential for further indirectimpacts such as edge effects, weed invasion and altered hydrology
associated with road construction and operation.

The projectis likely to resultin a change to the current disturbance regimes, although some would increase and others
decrease and would potentiallylimitsome disturbances in the non-impacted areas retained within the road boundary
such as exclusion ofgrazing and through weed managementactions.

Around three hectares ofthe 13.4 hectares of Lowland Rainforestthatwould be retained adjacentto the projecthas
beenidentified as being mostsusceptible to indirectimpacts being in close proximityand downstream ofthe project.
Provided the mitigation measures are adequatelyimplemented anysubstantial changes to these areas of Lowland
Rainforestcan be avoided.
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Lowland Rainforest of Subtropical Australia

Cause a substantial reduction in the quality of an occurrence of an ecological community, including but not limited to:

Assistinginvasive species, that are harmful to the listed ecological community, to become established, or

Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the ecological community
which kill or inhibit the growth of the species in the ecological community

There is potential for the projectto alter habitat attributes of surrounding areas through indirectimpacts such as altering
hydrological and nutrientregimes in habitats downstream ofthe project. There would also be indirectimpacts on
adjacentareas of vegetation from edge effects increasing lightavailabilitywhich mayresultin altered understorey
floristics. These indirectimpacts could resultin increases in weed abundance, altered soil conditions and sedimentation.
Changes to local hydrological regimes mayresultin water being contained for longer periods oftime or lowering the
water table potentiallyresulting in changes to understoreyfloristics and die-back in the canopy. Mitigation measures
during construction and the implementation of specific design features into the projectare likely to minimise these
indirectimpacts.

Around three hectares ofthe 13.4 hectares Lowland Rainforestthatwould be retained adjacentto the project has been
identified as being mostsusceptible to indirectimpacts being in close proximityand downstream ofthe project. The
proposed mitigation measures are designed to targetedge effects and avoid where possible substantial changes to the
quality or integrity of the Lowland Rainforest.

Interfere with the recovery of an ecological community

The projectwould not significantlyconflict with potential recovery actions of Lowland Rainforestof Subtropical Australia.
Some recovery actions have been implemented through avoidance ofthe communityand mitigation measures
implemented for areas ofthe communityproposed to be retained surrounding the projectincluding protective fencing,
monitoring of populations and weed control within habitatareas.

To mitigate the ecological impacts from the projectan offsetstrategy is proposed to provide greater protection of the
communityand habitatfor other threatened flora and fauna, through placing an area of private land or state forest under
conservation. An offsetsupporting Lowland Rainforest of Subtropical Australia would contribute towards the recovery of
the community.

Conclusion of the assessment

Provided the identified mitigation measures are adequately implemented, any substantial changes to quality
or integrity of the residual Lowland Rainforest can be minimised and the project is unlikely to have a
significant impact on this ecological community.

However, the unknown level of indirect impact on an additional 3.0 hectares of the 13.4 hectares present,
and the critically endangered status of the community, suggest that a precautionary approach should be
taken and a potential significant impact has been concluded.

This conclusion is consistent with the conclusion in the EIS.
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6.2.1.4. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for Lowland Rainforest was undertaken in accordance with the Department
of Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-4.

Table 6-4 Assessment of significance: Lowland Rainforest (TSC Act)
Lowland Rainforest in NSW North Coast and Sydney Basin Bioregion

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of 81.4 hectares of Lowland Rainforest(TSC Act) has been identified within and surrounding the studyarea
mainlyin Section 10 near Coolgardie Road, of which the project would impactaround 4.2 hectares (5.2 per cent) of this
communityin various condition states.

There is potential for the projectto alterthe residual areas ofrainforesthabitatadjoining the projectthrough indirect
impacts associated with altering hydrological and nutrientconditions where runoffand ephemeral streams are relevant.
There would also be potential indirectimpacts from edge effects associated with increasing lightinto the habitat which
may resultin altered understoreyfloristics and structure and increased weeds and, altered soil conditions. Changes to
local hydrological regimes mayresultin water being contained for longer periods oftime or lowering the water table
potentiallyresulting in changes to understoreyfloristics and die-back in the canopy. Mitigation measures during
construction and the implementation of s pecific design features into the project have been specificallydesigned to target
these potential indirectimpacts.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable
How is the project likely to affect current disturbance regimes?

Currentdisturbance regimes in Lowland Rainforestmainlycomprise weed invasion, cattle grazing and high nutrient
levels. Areas of this communityin paddock areas supporta mix of native wetland flora and various pasture weeds on the
edges ofthese areas. There is potential for indirectimpacts such as altered hydrologyand sedimentation levels.

How is the project likely to affect habitat connectivity?

Habitat connectivity for Lowland Rainforestwould be impacted in several locations along the projectarea. The further
widening ofthe existing Pacific Highwaycorridor would resultin further fragmentation ofthe communityadjacentto the
existing highway. The largestpatch (patch 2) would be fragmented by the projectwith remnants remaining on the
eastern (1.5 hectares)and western (8.0 hectares) sides ofthe project.

Considering the high mobilityof many pollinator species for the various plantspecies within Lowland Rainforest (such as
insects, birds and bats, and also wind and water dispersal ofgenetic material) some gene flow is expected to continue
across the existing highwayand the width of the project boundary. Some connectivity would be maintained beneath the
projectthrough culverts, pipes etc where Lowland Rainforestoccurs on drainage lines.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this community

Conclusion of the assessment

The project is unlikely to result in a significant impact on this ecological community because of the relatively
small proportion of the community that would be impacted compared with residual areas, and the low
condition of the impacted areas.

This conclusion differs from the conclusion presented in the EIS and is a result of the proposed measures to
awoid this community.
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6.2.2. Littoral Rainforest communities

The EIS and supplementary surweys identified Littoral Rainforest (endangered, TSC Act; and critically
endangered, EPBC Act)in five patches in and around the project boundary, as follows:

e One small patch (0.2 hectares) is in a clearing boundary within a modified area of swamp forest in
project Section 11.

e Four patches were not previously identified due to their location outside the project boundary.
e One of these five patches would be impacted by the project comprising a total of 0.03 hectares.
6.2.2.1. Direct and indirect impacts

The impact assessment for Littoral Rainforest communities has been revised from that provided in the EIS
based on ssupplementary surveys and in view of the design refinement at the proposed Wardell interchange.

As noted abowe, five patches of Littoral Rainforest were identified in and around the project boundary. Of
these, only two would be directly impacted by the project (refer to Table 6-5). The owerall extent of the
critically endangered ecological community in the study area is around 14.4 hectares. The project would
have a direct impact on 0.23 hectares in sections 10 and 11. This is around 1.6 per cent of the known areas
of Littoral Rainforest in and around the project boundary.

Table 6-5 Impacts on Littoral Rainforest patches

Patch number/ Total patcharea | Areaimpacted | Arearemaining Proportion of patch remaining
(approximate station) following impact
(ha)
1(157.5 to 157.6) 0.3 0.03 0.27 90%
2 (162.8 to 163) 0.2 0.2 0 0%
Total 0.5 0.23 0.27 90% in total

The impact would be on two patches:

e The project would directly impact 10 per cent of patch 1, with 90 per cent of the patch remaining
following construction.

e The project would directly impact all of patch 2, which is completely within the project boundary and
within the road reserve for the Pacific Highway.

The entire area of Littoral Rainforest retained in surrounding areas comprises greater than 97 per cent of the
known distribution.

The potential for indirect impacts would be limited to the remaining area of patch 1 with other patches
surrounding the alignment being unlikely to be indirectly impacted given the distance from the project
boundary (refer to Figure 5-4). This patch is currently situated in the road reserve between the existing
highway and Kays Road with a small power easement at the northern end. Given its current location,
existing edge effects are evident, including a reduced canopy, low recruitment and abundant weeds. The
project would contribute to these impacts although the actual direct contribution would be difficult to
determine as edge effects are likely to be ongoing in the absence of the upgrade.
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6.2.2.2. Assessment of significance: critically endangered ecological community (EPBC Act)

The assessment of significance for Littoral Rainforests and Coastal Vine Thickets of Eastern Australia was
undertaken according to criteria for critically endangered and endangered ecological communities in the
DEWHA (2009) assessment guidelines. The assessment is provided in Table 6-6.

Table 6-6 Assessment of significance: Littoral Rainforests and Coastal Vine Thickets of Eastern
Australia (EPBC Act)

Littoral Rainforests and Coastal Vine Thickets of Eastern Australia

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton a
critically endangered ecological community ifthere is a real chance or possibility thatit would:

Reduce the extent of an ecological community

A total of five patches ofLittoral Rainforestwere identified in Section 9, 10 and 11 of the study area as part of the
supplementarysurveys. These include several small patches surrounding Coolgardie Road in Section 10, a small patch
at the northern end of the project in Section 11 and a large patch adjacentto the eastern side ofthe projectin Section 9
adjacentto an existing quarry.

Potential impacts to Littoral Rainforests and Coastal Vine Thickets of Eastern Australia would be limited to two of the
small patches ofthis community, one directly south of Coolgardie Road adjacentto existing highway and Kays Road and
another patch in Section11, also adjacentto the existing road and comprising a total of around 0.23 hectares in total. The
overall extent of the critically endangered ecological communityin the study area is around 14.4 hectares with the impact
to 0.23 hectares comprising around 1.6% ofthese identified areas of Littoral Rainforest.

The TSSC (2008afi) listing advice reports around 433 patches in NSW with a total area estimated to be about 1624
hectares and the projectrepresents around 0.4 hectares ofthis regional total.

Overall, the projectwould impactless than 3% of the known extent of the ecological communityin the study area (14.4
hectares). This would be even less when considering the potential distribution of the ecological communityin the locality
(10 kilometre radius). Apart from the remaining area of patch 1 (0.1 hectares)other patches surrounding the alignment
are unlikelyto be indirectlyimpacted given the distance from the project boundary. Direct impacts would be limited to two
of the small patches ofthis community, one directly south of Coolgardie Road adjacentto existing highwayand another
patch in Section 11, comprising a total of around 0.23 hectares.

The projectwould resultin a minorreduction to the extent of the ecological community.

Fragment or increase fragmentation of an ecological community, for example by clearing vegetation for roads or

transmission lines

The impacts to Littoral Rainforests and Coastal Vine Thickets of Eastern Australia would be limited to the entire area of
one small patch (0.2 hectares)in Section 11 and up to 10% of another small patch around 0.3 hectares in size. Apart
from the remaining area of patch 1 (0.1 hectares) other patches surrounding the alignmentare unlikelyto indirect
impacted given the distance from the projectboundary.

The further widening ofthe existing Pacific Highwaycorridor would resultin further fragmentation of patches ofthe
surrounding Lowland Rainforest of Subtropical Australia. However fragmentation of Littoral Rainforests and Coastal Vine
Thickets of Eastern Australia would be limited to the removal of one patch (0.2 hectares)and partial removal (0.2
hectares) of another small patch. The project would cleared a portion at the northern end although notfragment this
patch, which currently sites between two roads and is hence already fragmented.

Adversely affect habitat critical to the survival of an ecological community

Potential impacts on the Littoral Rainforests and Coastal Vine Thickets of Eastern Australia would be limited to two of the
small patches ofthis community, one directly south of Coolgardie Road adjacentto existing highway and another patch
in Section11, comprising a total of around 0.23 hectares. The overall extent of the critically endangered ecological
communityin the study areais around 14.4 hectares with the impactto 0.23 hectares comprising around 1.6% ofthese
identified areas of Littoral Rainforest.

The projectwould adversely affect around 0.23 hectares of habitatcritical to the survival of the ecological community.
There is potential for indirectimpacts on affect some ofthe remaining areas (around 0.1 hectares) ofthese patches,
however other patches of Littoral Rainforestidentified in surrounding areas are unlikelyto be indirectly impacted given
the distance ofthese from the projectboundary.

Modify or destroy abiotic factors (such as water, nutrients, or soil) necessaryfor an ecological communities

survival, including reduction of groundwater levels, or substantial alteration of surface water patterns

There is potential for the projectto alter habitat attributes of surrounding areas through indirectimpacts such as altering
hydrological and nutrientregimes in habitats downstream ofthe project. There would also be indirectimpacts on
adjacentareas of vegetation from edge effects increasing lightavailabilitywhich mayresultin altered understorey
floristics. These indirectimpacts could resultin increases in weed abundance, altered soil conditions and sedimentation.
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Littoral Rainforests and Coastal Vine Thickets of Eastern Australia

Changes to local hydrological regimes mayresultin water being contained for longer periods oftime or lowering the
water table potentiallyresulting in changes to understoreyfloristics and die-backin the canopy. Mitigation measures
during construction and the implementation of specific design features into the projectare likely to minimise these
indirectimpacts.

Around 0.1 hectares of Littoral Rainforestthat would be retained adjacentto the projecthas been identified as being
mostsusceptible to indirectimpacts being in close proximityand downstream ofthe project. This areas is already
identified as indirectlyimpacted due its position surrounded bytwo roads and a power easement. Despite this ithas
managed to survive in this location. Therefore provided the mitigation measures are adequatelyimplemented any
modification to these areas of Littoral Rainforestcan be somewhatavoided, howeverthe small patch size limits the
viability of this patch.

Mitigation measures include (butare not limited to):

e Water quality controls.

e Provision of exclusion zones and temporary fencing to protect Littoral Rainforestand threatened plants adjacent
to the project construction area, to be clearly delineated on work plans and remain in place for the full
construction period.

o Clearingofnative vegetation, including Littoral Rainforestwould be restricted to the minimum necessaryfor
construction.

e Site induction of construction workers would inform and instructthem of vegetation to be retained and on the
identification ofthreatened species.

e Weed control during construction and operation focused on in-situ populations and informed by monitoring of
habitat condition.

e Revegetation of areas disturbed by construction adjacentto in-situ populations.

A translocation strategywould be prepared for threatened plants in the construction corridorin conjunction with offset
strategy.

Create a substantial change in the species composition of an occurrence of an ecologically community,

including causing a decline or loss of functionally important species, for example through regular burning or
flora and fauna harvesting

The potential for indirect impacts would be limited to the remaining area of patch 1 (0.1 hectares) with other
patches surrounding the alignment being unlikely to be indirectly impacted given the distance from the
project boundary (refer to Figure 5-4). This patch is currently situated in the road reserve between the
existing highway and Kays Road with a small power easement at the northern end. As such existing edge
effects here are evident and mainly reduced canopy, low recruitment and abundant weeds. The project
would contribute to these impacts although would be difficult to attribute directly as likely to be ongoing in the
absence of the road.

Cause a substantial reduction in the quality of an occurrence of an ecological community, including but not limited to:
Assistinginvasive species, that are harmful to the listed ecological community, to become established, or

Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the ecological community
which kill or inhibit the growth of the species in the ecological community

This relates to the one small patch retained adjacentto the projectin Section 10, as the other patch is Section 11 would
be removed and the patches in Section 9 are eastof and outside ofthe likely zone of impact. As described previously
this patch is currently situated in the road reserve between the existing highwayand Kays Road with a small power
easementatthe northern end. As such existing edge effects here are evident and mainly reduced canopy, low
recruitmentand abundantweeds. The projectwould contribute to these impacts although would be difficultto attribute
directly as likely to be ongoing in the absence ofthe road. The projectwould contribute to the long-term impacts on this
smallremnant,anditis likely that the quality of the patch would continue to decline over the long-term.

Interfere with the recovery of an ecological community

The projectwould not significantlyconflict with potential recovery actions for the Littoral Rainforests and Coastal Vine
Thickets of Eastern Australia. Some recovery actions can be implemented for areas ofthe communityproposed to be
retained around the project including protective fencing during construction, monitoring of populations and weed control
within habitatareas.

To mitigate the ecological impacts from the projectan offsetstrategy is proposed to provide greater protection of Littoral
Rainforests and Coastal Vine Thickets of Eastern Australia and habitat for other threatened flora and fauna, through
placing an area of private land or state forestunder conservation. An offsetsupporting Littoral Rainforests and Coastal
Vine Thickets of Eastern Australia would contribute towards the recovery of the community.
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6.2.2.3. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for Littoral Rainforest was undertaken with consideration of the Department
of Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-7.

Table 6-7 Assessment of significance: Littoral Rainforest (TSC Act)

Littoral Rainforest

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of five patches ofLittoral Rainforestwere identified adjacentto the projectin sections 9,10and 11. These include
several small patches surrounding Coolgardie Road in Section 10,a small patch atthe northern end of the projectin
Section 11 and a large patch adjacentto the eastern side ofthe projectin Section 9 adjacentto an existing quarry.

Potential impacts on Littoral Rainforestwould be limited to two of the small patches ofthis community, one directly south
of Coolgardie Road adjacentto existing highwayand another patch in Section11, comprising a total of around 0.23
hectares. The overall extent of the ecological communityin the study areais around 14.4 hectares with the impactto
0.23 hectares comprising around 1.6 per cent of these identified areas of Littoral Rainforest.

The TSSC (2008afi) listing advice reports around 433 patches in NSW with a total area estimated to be about 1624
hectares and the projectrepresents around 0.23 hectares ofthis regional total.

Overall, the projectwould impactless than 3% of the known extent of the ecological communityin the study area (14.4
hectares). This would be even less when considering the potential distribution of the ecological communityin the locality
(10 kilometre radius). Other patches surrounding the alignmentare unlikelyto be indirectlyimpacted given the distance
from the project boundary. Direct impacts would be limited to two of the small patches ofthis community, one directly
south of Coolgardie Road adjacentto existing highwayand another patch in Section11, comprising a total of around 0.23
hectares.

As described previouslythe patch south of Coolgardie Road is currentlysituated in the road reserve between the existing
highwayand Kays Road with a small power easementatthe northern end. As such existing edge effects here are
evident and mainlyinclude reduced canopy, low recruitmentand abundantweeds. The projectwould contribute to these
impacts although this would be difficultto attribute directly as likely to be ongoing in the absence of the upgrade. The
projectwould contribute to the long-term impacts on this smallremnant, and it is likely that the quality of the patch would
continue to decline over the long-term.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable

How is the project likely to affect current disturbance regimes?

It would contribute to the current disturbance regimes for the residual patch south of Coolgardie Road. The projectwould
contribute to these impacts although would be difficultto attribute directly as likely to be ongoing in the absence ofthe
road. The projectwould contribute to the long-term impacts on this small remnant, and itis likely that the quality of the
patch would continue to decline over the long-term.

How is the project likely to affect habitat connectivity?

Clearing of Littoral Rainforests and Coastal Vine Thickets of Eastern Australia would involve the complete removal of one
patch (0.2 hectares)and partial removal (0.03 hectares) of another small patch. The project would clear a portion of this
second patch at the northern end although notfragmentthis patch, which currently sites between two roads and is hence
already fragmented.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this community

Conclusion of the assessment

The project would not have a significant impact on this ecological community, under Commonwealth and
State assessment criteria as it would directly impact and potentially indirectly impact only a small area of this
community (0.23 hectares occurring in two patches) relative to the known extent in the study area (14.4
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hectares). In addition, these patches are already in a modified condition due to high levels of indirect impacts
from existing infrastructure.

The EIS did not distinguish this community from Lowland Rainforest and further work has modified the
community classification, although this does not alter the conclusions of the impact assessment.

6.2.3. Coastal Cypress Pine Forest community

The impact assessment for Coastal Cypress Pine Forest (Endangered TSC Act) has been revised from the
assessment provided in the EIS to incorporate the results from additional ground-truthing of vegetation
communities in selected areas within the project boundary (as detailed in section 5.1.3).

6.2.3.1. Direct and indirect impacts

The EIS assessed that the project would have a total (direct) impact on 27.4 hectares of Coastal Cypress
Pine Forest, which was based on the BioMetric vegetation layer and surveys conducted for the preferred
route assessment. The critical review identified this as potentially inaccurate and, consequently, additional
surveys were undertaken, which inwlved ground-truthing all locations and re-mapping the communities.
These surveys found 26.6 hectares of Coastal Cypress Pine Forest within and surrounding the project,
occurring in a number of patches. The project would directly impact around 3.3 hectares of this community in
various conditions of quality.

The Comprehensive Regional Assessment Aerial Photographic Interpretation (CRAFTI) (NPWS, 1998) has
mapped about 38 hectares of vegetation with affinities to Coastal Cypress Pine Forest within a 10-kilometre
radius of the project. However, CRAFTI provides only broadscale vegetation mapping, with limited ground-
truthing, and therefore provides only a rough estimate. The NSW Scientific Committee final determination for
Coastal Cypress Pine Forest in the North Coast Bioregion (OEH, 2011) states that the total distribution of
Coastal Cypress Pine Forest covers around 150 hectares and is certainly less than 200 hectares.

The project would therefore result in impacts on up to 2.2 per cent of the estimated extent (150 hectares)
and around 1.7 per cent of the upper estimated extent (200 hectares) of this ecological community in the
North Coast Bioregion.

There is also potential for the project to alter the habitat attributes of surrounding areas through indirect
impacts, such as altering hydrological and nutrient regimes in habitats downstream of the proposed
development.

There would also be indirect impacts on adjacent areas of vegetation as a result of edge effects, such as
increased light availability, which may result in altered understorey floristics. These indirect impacts could
result in increases in weed abundance, altered soil conditions and sedimentation. Changes to local
hydrological regimes may result in water being contained for longer periods of time or lowering the water
table, which would potentially result in changes to understorey floristics and die-back in the canopy.
Mitigation measures during construction and the incorporation of specific design features into the proposed
development are likely to minimise these indirect impacts.

Many of the patches that would be impacted by the project comprise small fragmented patches that are
already highly edge affected. Although the project would create around 270 metres of newly affected edge, it
is unlikely to result in substantial further modification to these habitats.
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Assuming edge effects could potentially extend up to 30 metres in from the edge of the construction project
boundary an additional 0.8 hectares of this community would potentially be indirectly impacted.

6.2.3.2. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for this community was undertaken with consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-8.

Table 6-8 Assessment of significance: Coastal Cypress Pine Forest (TSC Act)

Coastal Cypress Pine Forest
How is the project likely to affectthe lifecycle of a threatened species and/or population?

Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of 26.6 hectares of Coastal Cypress Pine Foresthas been identified within and surrounding the studyarea, of
which the projectwould impactaround 3.3 hectares ofthis communityin various condition states. CRAFTI mapping
indicates about38 hectares of vegetation with affinities to Coastal Cypress Pine Forestwithin a 10 kilometre radius of
the projectboundary. However, this is only broadscale vegetation mapping, with limited ground-truthing. The final
determination states the total distribution of Coastal Cypress Pine Forestcovers around 150 hectares and is certainly
less than 200 hectares. The project would resultinimpacts on up to 2.2 per cent of the estimated extent (150 hectares)
and around 1.7 per cent of the upper estimated extent (200 hectares).

There is potential for the projectto alter habitat attributes of surrounding areas through indirectimpacts such as altering
hydrological and nutrientregimes in habitats downstream or downslope ofthe project. There would also be indirect
impacts on adjacentareas of vegetation from edge effects increasing lightavailabilitywhich may resultin altered
understoreyfloristics. These indirectimpacts could resultin increases in weed abundance, altered soil conditions and
sedimentation. Changes to local hydrological regimes mayresultin water being contained for longer periods oftime or
lowering the water table potentially resulting in changes to understoreyfloristics and die-back in the canopy. Mitigation
measures during construction and the implementation of specific design features into the projectare likely to minimise
theseindirectimpacts.

Many of the patches impacted by the projectcomprise small fragmented patches which are currentlyhighly edge
effected and the project is unlikelyto resultin further substantial modification to these areas. The projectwould resultin
impacts on several relatively intact patches which would potentiallybe subjectto indirectimpacts, comprising around
270 metres of new edges. Assuming indirectimpacts could potentiallyextend up to 30 metres in from the edge of the
construction projectboundaryan additional 0.8 hectares ofthis communitywould potentiallybe indirectlyimpacted

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable

How is the project likely to affect current disturbance regimes?

Many of the patches impacted by the projectcomprise small fragmented patches which are currentlyhighly edge
affected and the project would contribute to but is unlikelyto resultin substantial further modification to these habitats.
This contribution through indirectimpactwould comprise around 270 metres ofnew edges. Assuming indirectimpacts
could potentiallyextend up to 30 metres in from the edge of the construction projectboundaryan additional 0.8
hectares of this communitywould potentiallybe indirectly impacted.

How is the project likely to affect habitat connectivity?

The further widening ofthe existing Pacific Highwaycorridor would resultin further fragmentation of the community
adjacentto the existing highway. Several patches of Coastal Cypress Pine Forestremote from the existing highway
would be traversed creating fragmentation either side ofthe highway..

Considering the high mobilityof many pollinator species for the various plantspecies within this ecological community
(such as insects, birds and bats, and also wind and water dispersal of genetic material) some gene flow is expected to
continue across the existing highwayand the width of the projectboundary.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.
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Conclusion of the assessment

The project would potentially have a significant impact on the Coastal Cypress Pine Forest community
because of the moderate level of direct impacts, the limited known extent of the community, and the potential
for indirect impacts.

This conclusion is consistent with the conclusion in the EIS.
6.2.4. Freshwater Wetlands community

The impact assessment for Freshwater Wetlands (Endangered TSC Act) has been revised from the
assessment provided in the EIS to incorporate the results from additional ground-truthing of vegetation
communities in selected areas within the project boundary (as detailed in section 5.1.3).

6.2.4.1. Direct and indirect impacts

A total of 46.5 hectares of Freshwater Wetlands has been identified within and surrounding the study area.
The project would directly impact around 5.1 hectares of this community in various conditions of quality. (The
majority of Freshwater Wetlands within the project boundary are in a low condition comprising depressions
and drainage lines within cleared paddocks open to grazing livestock.)

The CRAFTI mapping (NPWS, 1998) has mapped about 3051 hectares of vegetation with affinities to
Freshwater Wetlands within a 10-kilometre radius of the project boundary. The project would potentially
result in the removal of 0.2 per cent of this estimated local distribution of this community.

There is also potential for the project to alter habitat attributes of surrounding areas through indirect impacts
such as altering hydrological and nutrient regimes in habitats downstream of the project. These indirect
impacts could result in increases in weed abundance, altered soil conditions and sedimentation. Changes to
local hydrological regimes may result in water being contained for longer periods of time or lowering the
water table. Mitigation measures during construction and the implementation of specific design features into
the project are likely to minimise these indirect impacts.

Indirect impacts on Freshwater Wetlands from altered hydrology regimes are difficult to quantify for the
project as they may result in areas downstream remote from the project boundary. As the majority of
Freshwater Wetlands within the project boundary are in a low condition, any potential indirect impacts that
would result in weed invasion, altered vegetation structure and loss of native diversity are unlikely to
substantially exacerbate existing conditions.

Potential indirect impacts on Freshwater Wetlands would be in Section 3 in tributaries and billabongs of the
Coldstream River (station 42.7 to 43.5). Here, around three hectares of Freshwater Wetlands are susceptible
to indirect impacts.

6.2.4.2. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for this community was undertaken with consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-9.
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Table 6-9 Assessment of significance: Freshwater Wetlands (TSC Act)

Freshwater Wetlands

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of 46.5 hectares of Freshwater Wetlands has been identified within and surrounding the studyarea, of which the
projectwould impactaround 5.1 hectares ofthis communityin various condition states. Some of areas of Freshwater
Wetlands in the projectboundary are in a low condition comprising depressions and drainage lines within cleared
paddocks open to grazing livestock. CRAFTI mapping has mapped about3051 hectares of vegetation with affinities to
Freshwater Wetlands within a 10 kilometre radius ofthe projectboundary. The projectwould potentially resultin the
removal of 0.2 per cent of this estimated local distribution of this community.

There is potential for the projectto alter habitat attributes of surrounding areas through indirectimpacts such as altering
hydrological and nutrientregimes in habitats downstream of the project. These indirectimpacts could resultin increases
in weed abundance, altered soil conditions and sedimentation. Changes to local hydrological regimes mayresultin water
being contained forlonger periods oftime or lowering the water table. Mitigation measures during construction and the
implementation of specific design features into the projectare likely to minimise these indirectimpacts.

The majorityof Freshwater Wetlands in the project boundaryare in a low condition comprising depressions and drainage
lines within cleared paddocks open to grazing livestock, and therefore any potential indirectimpacts thatwould resultin
weed invasion, altered vegetation structure and loss of native diversity are unlikely to be substantiallyexacerbated in
comparison to existing conditions. The largest potential forindirectimpacts on Freshwater Wetlands is considered to be
in Section 3 in tributaries and billabongs ofthe Coldstream River (chainage 42.7 to 43.5), with around three hectares of
Freshwater Wetlands identified as being susceptible to indirectimpacts.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable

How is the project likely to affect current disturbance regimes?

Currentdisturbance regimes in Freshwater Wetlands mainlycomprise weed invasion, cattle grazing, cropping and high
nutrientlevels. Areas of this communityin paddock areas supporta mixof native wetland flora and various pasture
weeds on the edges ofthese areas. There is potential for indirectimpacts such as altered hydrologyand sedimentation
levels.

The majority of Freshwater Wetlands in the project boundaryare in an altered condition comprising depressions and
drainage lines within cleared paddocks open to grazing livestock, and therefore any potential indirectimpacts thatwould
resultin weed invasion, altered vegetation structure and loss of native diversity are unlikelyto be substantially
exacerbated in comparison to existing conditions. The largest potential forindirectimpacts on Freshwater Wetlands is
consideredto bein Section 3 in tributaries and billabongs ofthe Coldstream River (chainage 42.7 to 43.5), with around
three hectares of Freshwater Wetlands identified as being susceptible to indirectimpacts.

How is the project likely to affect habitat connectivity?

Habitatconnectivity for Freshwater Wetlands would be impacted in several locations along the projectarea. The further
widening ofthe existing Pacific Highwaycorridor would resultin further fragmentation ofthe communityadjacentto the
existing highway. Several patches of Freshwater Wetlands thatare located away from the existing highway would be
dissected creating new edge effects through intact patches.

Considering the high mobilityof many pollinator species for the various plantspecies within Freshwater Wetlands, (such
as insects, birds and bats, and also wind and water dispersal of genetic material) some gene flow is expected to continue
across the existing highwayand the width of the project boundary. Some connectivity would be maintained beneath the
projectthrough culverts and bridges where Freshwater Wetlands occurs on drainage lines.

How is the project likely to affect critical habitat?
None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusions of the assessment

The project is unlikely to have a significant impact on Freshwater Wetlands because it would affect a
relatively small proportion of the ecological community in the locality, because of the low condition of many
areas of the community, and provided mitigation measures are adequately implemented and maintained.

This conclusion is consistent with the conclusion in the EIS.
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6.2.5. Subtropical Coastal Floodplain Forest community

The impact assessment for Subtropical Coastal Floodplain Forest (Endangered TSC Act) has been revised
from the assessment provided in the EIS to incorporate the results from additional ground-truthing of

vegetation communities in selected areas within the project boundary (as detailed in section 5.1.3) and the
reduced impacts resulting from the design refinements.

6.2.5.1. Direct and indirect impacts

A total of 1158 hectares of Subtropical Coastal Floodplain Forest has been identified within and surrounding
the study area. The project would remove 93.9 hectares of this community.

The condition of this community varies, but a large majority is likely to be in a moderate condition including
various remnants within agricultural landscapes open to grazing and thin strips of riparian vegetation.

CRAFTI mapping (NPWS, 1998) has broadly mapped about 14,287 hectares of vegetation with affinities to
Subtropical Coastal Floodplain Forest within a 10-kilometre radius of the project boundary. However,

CRAFTI provides broadscale vegetation mapping; much of the vegetation mapped as part of this project has
not been ground truthed. The project would result in the removal of about 0.6 per cent of the local distribution
of this community.

There is also potential for the project to alter habitat attributes of surrounding areas through indirect impacts
such as altering hydrological and nutrient regimes in habitats downstream or downslope of the project. There
would also be indirect impacts on adjacent areas of vegetation as a result of edge effects, such as increased
light availability, which may result in altered understorey floristics. These indirect impacts could result in
increases in weed abundance, altered soil conditions and sedimentation. Changes to local hydrological
regimes may result in water being contained for longer periods of time or lowering the water table potentially
resulting in changes to understorey floristics and die-back in the canopy. Mitigation measures during
construction and the incorporation of specific design features into the proposed development are likely to
minimise these indirect impacts.

A total of 40.2 hectares of this community (occurring close to the project or in downslope areas adjoining the
project) has been identified as being susceptible to indirect impacts,.

6.2.5.2. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for this community was undertaken with consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-10.
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Table 6-10 Assessment of significance: Subtropical Coastal Floodplain Forest (TSC Act)

Subtropical Coastal Floodplain Forest

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of 1158 hectares of Subtropical Coastal Floodplain Foresthas been identified within and surrounding the study
area, of which the projectwould directly remove 93.9 hectares. The condition of this communityvaries throughoutthe
projectboundary, however a large majorityof the communityis likely to be in a moderate condition including various
remnants within agricultural landscapes open to grazing and thin strips ofriparian vegetation.

CRAFTI mappingindicates about 14,287 hectares of vegetation with affinities to Subtropical Coastal Floodplain Forest
within a 10 kilometre radius ofthe project boundary. The project would resultin the removal of about 0.6 per cent of the
local distribution of this community.

There is potential for the projectto alter habitat attributes of surrounding areas leading to indirectimpacts such as
altering the surface hydrological and nutrientregimes in habitats downstream or downslope of the project. There would
also be indirectimpacts on adjacentareas of vegetation from edge effects increasing lightavailabilitywhich may resultin
altered understoreyfloristics and structure leading to decreased condition and increases in weed abundance, altered soil
condition. Changes to local hydrological regimes mayresultin water being contained forlonger periods oftime or
lowering the water table potentially resulting in changes to understoreyfloristics and die-backin the canopy. Mitigation
measures during construction and the implementation of specific design features into the projectare likely to minimise
these indirectimpacts. Atotal of 40.2 hectares of this communityhas been identified as being susceptible to indirect
impacts.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable

How is the project likely to affect current disturbance regimes?

Currentdisturbance regimes in Subtropical Coastal Floodplain Forestmainlycomprise weed invasion, grazing and edge
effects. The projectis unlikely to significantlyalter any of the current disturbance regimes, however there is potential
weed invasion to be exacerbated. Impacts from grazing may be minimised in some areas where grazing would be
excluded from areas, however weed managementmaybe required in some ofthese previously grazed sites. A total of
40.2 hectares ofthis communityhas been identified as being susceptible to indirectimpacts.

How is the project likely to affect habitat connectivity?

Much of this communityin the project boundaryis currently highly fragmented. However several larger intact patches are
presentwhich would be further fragmented where the projectboundary adjoins the existing highway. In addition, several
patches of Subtropical Coastal Floodplain Forestremote from the existing highwaywould be dissected creating new
edge effects through intact patches.

Considering the high mobilityof many pollinator species for the various plantspecies within this Threatened Ecological
Community(such as insects, birds and bats, and also wind and water dispersal ofgenetic material) some gene flow is
expected to continue across the existing highwayand the width of the project boundary. Some connectivity would be
maintained beneath the projectthrough culverts and bridges where this Threatened Ecological Communityoccurs on
drainage lines.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusion of the assessment

The project would remove 93.9 hectares of Subtropical Coastal Floodplain Forest (about 0.6 per cent of the
local distribution within a 10-kilometre radius of the project boundary), and have potential to indirectly impact
another 40.2 hectares.

The project is unlikely to result in a significant impact on this community because of the relatively small
proportion of the community that would be impacted.

This conclusion is consistent with the conclusion in the EIS.
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6.2.6. Swamp Sclerophyll Forest community

The impact assessment for Swamp Sclerophyll Forest (Endangered TSC Act) has been revised from the
assessment provided in the EIS to incorporate the results from additional ground-truthing of vegetation
communities in selected areas within the project boundary (as detailed in section 5.1.3).

6.2.6.1. Direct and indirect impacts

A total of 1254 hectares of Swamp Sclerophyll Forest has been identified within and surrounding the study
area. The project would remove around 112.1 hectares of this community in various condition states.

CRAFTI mapping (NPWS, 1998) has mapped about 20,465 hectares of vegetation with affinities to Swamp
Sclerophyll Forest and Swamp Oak Floodplain Forest within about a 10-kilometre radius of the project
boundary. The breakdown in area of both communities is not known.

There is also potential for the project to alter habitat attributes of surrounding areas through indirect impacts
such as altering hydrological and nutrient regimes in habitats downstream of the project. There would also
be indirect impacts on adjacent areas of vegetation from altered surface and groundwater conditions and
edge effects such as increasing light and exposure which may result in altered understorey floristics and
general condition leading to potential increases in weed abundance, and altered soil conditions and
changing the structure of the community to a more disturbed state. An additional 44.2 hectares of this
community is potentially wlnerable toindirect impacts. Hence, the project has potential to impact on around
156 hectares in total, or around 12 per cent of this community within and surrounding the project area.

Indirect impacts could result from changes to local hydrological conditions, which may result in water being
contained for longer periods of time or lowering the water table, potentially resulting in changes to
understorey floristics and die-back in the canopy. Mitigation measures during construction and the
implementation of specific design features into the project may minimise these indirect impacts.

Areas of this community outside of the project boundary may also potentially be affected by indirect impacts.
Several identified areas of this community surrounding the project are designated areas of SEPP 14 coastal
wetlands.

6.2.6.2. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for this community was undertaken with consideration the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-11.
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Table 6-11 Assessment of significance: Swamp Sclerophyll Forest (TSC Act)
Swamp Sclerophyll Forest

How is the project likely to affectthe lifecycle of a threatened species and/or population?
Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of 1254 hectares of Swamp Sclerophyll Foresthas been identified within and surrounding the studyarea, of which
the projectwould directly clear around 112.1 hectares (nine per cent) of this communityin various condition states. A
further 44 hectares mayalso be indirectlyimpacted due to its presence adjoining the corridorincreasing this impactto 12
per cent. Indirect impacts maybe associated with changed surface and groundwater regimes, increase exposure in edge
areas, particularlywind, dustand sunlightand weed abundance. Residual areas maycontinue to decline in ecosystem
function, species diversityand condition, particularly fragmented patches.

Within 10 kilometres ofthe project, there is about 20,465 hectares of vegetation with affinities to Swamp Sclerophyll
Forestand Swamp Oak Floodplain Forestand the communityis widespread across the floodplains on the Clarence and
Richmond River, Corindi River and Coldstream River beyond the projectcorridor.

Areas of this communityoutside ofthe projectboundary which may potentiallybe impacted from indirectimpacts include
numerous areas throughoutthe study area. There are also several identified areas of SEPP 14 coastal wetlands
surrounding the projectarea which include areas ofthis community.

The areas of directand indirectimpactare widespread across multiple remnantpatches on alocal and regional scale
and include loss of habitat, reduced condition and increased fragmentation of residual habitats.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable

How is the project likely to affect current disturbance regimes?

Currentdisturbance regimes in Swamp Sclerophyll Forestmainlycomprise weed invasion and cattle grazing. Some drier
patches of this communitysupportlow-moderate abundances of weed species such as Lantana camara and where
under-scrubbing has been implemented for grazing purposes some pasture grasses and other weed species are
present.

The projectis likely to contribute to further invasion of Lantana camara particularlyalong the edges where removal of
vegetation is required and there would be increased sunlightavailability. Other indirectimpacts such as altered water
and nutrient regimes mayalso aid the growth of weed species. The projectmay resultin some adjacentareas ofthe
communitybeing excluded from grazing activities, however it is envisaged that the majority of this communityretained
adjacentto the projectwould retain mostofthe current disturbance regimes.

How is the project likely to affect habitat connectivity?

Habitat connectivity for Swamp Sclerophyll Forestwould be impacted in several locations along the projectarea. The
further widening ofthe existing Pacific Highwaywould resultin further fragmentation ofthe communityadjacentto the
existing highway. Several patches of Swamp Sclerophyll Forestlocated away from the existing highway would be
dissected creating new edge effects through intact patches.

Considering the high mobilityof many pollinator species for the various plantspecies within this Threatened Ecological
Community(such as insects, birds and bats, and also wind and water dispersal of genetic material) some gene flow is
expected to continue across the existing highwayand the width of the project boundary. Some connectivity would be
maintained beneath the projectthrough culverts and bridges where this Threatened Ecological Communityoccurs on
drainage lines.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusion of the assessment

The project would impact around 156 hectares (12 per cent) of the total of 1254 hectares of Swamp
Sclerophyll Forest within and surrounding the study area.

The project has potential to significantly impact on this ecological community because the scale and
magnitude of the impact would be across all project sections, and because of the high potential for indirect
impacts on habitats adjoining the project. This conclusion is consistent with the conclusion in the EIS.
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6.2.7. Swamp Oak Floodplain Forest community

The impact assessment for Swamp Oak Floodplain Forest (Endangered TSC Act) has been revised from the
assessment provided in the EIS to incorporate the results from additional ground-truthing of vegetation
communities in selected areas within the project boundary (as detailed in section 5.1.3).

6.2.7.1. Direct and indirect impacts

A total of 426.8 hectares of Swamp Oak Floodplain Forest has been identified within and surrounding the
study area. The project would directly clear around 43.1 hectares of this community (10.1 per cent) in various
condition states.

CRAFTI mapping (NPWS, 1998) has mapped about 20,465 hectares of vegetation with affinities to Swamp
Sclerophyll Forest and Swamp Oak Floodplain Forest within about a 10-kilometre radius of the project
boundary. The breakdown in the area of both communities is not known.

There is also potential for the project to alter habitat attributes of surrounding areas through indirect impacts
such as altering hydrological and nutrient regimes in habitats adjoining the project. There would also be
indirect impacts on adjacent areas of vegetation from altered surface and groundwater conditions and edge
effects such as increasing light and exposure which may result in altered understorey floristics and general
condition leading to potential increases in weed abundance, and altered soil conditions. These indirect
impacts could change the structure of the community to a more disturbed state. An additional 16.6 hectares
of this community is potentially winerable to indirect impacts.

Changes to local hydrological conditions may result in water being contained for longer periods of time or
lowering the water table, potentially resulting in changes to understorey floristics and die-back in the canopy.
Mitigation measures during construction and the implementation of specific design features into the project
may minimise these indirect impacts.

Areas of this community outside of the project boundary may potentially be affected by indirect impacts.
Several areas of this community surrounding the project are also designated areas of SEPP 14 coastal
wetlands.

All swamp oak forest communities within and near the project boundary already show evidence of
degradation from indirect impacts — mainly through draining the land for agriculture, altered surface and
groundwater regimes, weeds and fragmentation.

Mitigation measures during construction and the implementation of specific design features would minimise
these indirect impacts but may only have short-term success.
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6.2.7.2. Assessment of significance: endangered ecological community (TSC Act)

The assessment of significance for this community was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-12.

Table 6-12 Assessment of significance: Swamp Oak Floodplain Forest (TSC Act)

Swamp Oak Floodplain Forest

How is the project likely to affectthe lifecycle of a threatened species and/or population?
Not applicable

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A total of 426.8 hectares of Swamp Oak Floodplain Foresthas been identified within and surrounding the studyarea, of
which the projectwould impactaround 43.1 hectares (11 per cent). A further 16 hectares may be subjectto indirect
impacts increasing this impactto 14 percent.

Within a 10 kilometre radius ofthe project, there is about 20,465 hectares of vegetation with affinities to Swamp
Sclerophyll Forestand Swamp Oak Floodplain Forestand this communityis widespread butheavily fragmented across
the floodplains ofthe Richmond River, Clarence River, Coldstream Riverand Corindi River.

Areas of this communityoutside ofthe projectboundary which may potentiallybe impacted from indirectimpacts include
numerous areas throughoutthe study area. There are also several identified areas of SEPP 14 coastal wetlands
surrounding the projectarea which include areas of this community.

The areas of directand indirectimpactare widespread across multiple remnantpatches on alocal and regional scale
andinclude loss of habitat, reduced condition and increased fragmentation ofresidual habitats.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Not applicable

How is the project likely to affect current disturbance regimes?

Currentdisturbance regimes in Swamp Oak Floodplain Forestmainlycomprise weed invasion and cattle grazing. Some
drier patches of this communitysupportlow-moderate abundances ofweed species such as Lantana camara and where
under-scrubbing has been implemented for grazing purposes some pasture grasses and other weed species are
present.

The projectis likely to contribute to further invasion of Lantana camara particularlyalong the edges where removal of
vegetation is required and there would be increased sunlightavailability. Other indirectimpacts such as altered water
and nutrient regimes mayalso aid the growth of weed species. The projectmay resultin some adjacentareas ofthe
communitybeing excluded from grazing activities, however itis envisaged that the majority of this communityretained
adjacentto the projectwould retain mostofthe current disturbance regimes. Atotal of 16.6 hectares of this community
has been identified as being susceptible to indirectimpacts.

Changes to local hydrological regimes are likelyin proximity to the project and may resultin water being contained for
longer periods oftime in vegetation patches adjacentto the projector lowering the water table potentially resulting in
changes to understoreyfloristics, drying of the forest and eventual die-backin the canopy. All swamp forestcommunities
noted already show evidence of indirectimpacts mainlythrough draining the land for agricultural and altered surface and
groundwater regimes and the projectwill contribute to this as well as fragmentation.

How is the project likely to affect habitat connectivity?

Habitat connectivity for Swamp Oak Floodplain Forestwould be impacted in several locations along the projectarea. The
further widening ofthe existing Pacific Highwaycorridor would resultin further fragmentation ofthe communityadjacent
to the existing highway. Several patches of Swamp Oak Floodplain Forestlocated awayfrom the existing highwaywould
be dissected creating new edge effects through intact patches.

Considering the high mobilityof many pollinator species for the various plantspecies within this Threatened Ecological
Community(such as insects, birds and bats, and also wind and water dispersal of genetic material) some gene flow is
expected to continue across the existing highwayand the width of the project boundary. Some connectivity would be
maintained beneath the projectthrough culverts and bridges where this Threatened Ecological Communityoccurs on
drainage lines.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.
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The project would remove 43.1 hectares of Swamp Oak Floodplain Forest and indirectly impact an additional
16.6 hectares, which is 14 per cent of this community within and surrounding the study area.

The project has potential to significantly impact on this ecological community because the scale and
magnitude of the impact would be across all project sections and because of the high potential for indirect
impacts on habitats adjoining the project. This conclusion is consistent with the conclusion in the EIS.

6.3. Threatened rainforest flora

The impact assessment for threatened rainforest flora was revised from the EIS to incorporate further
surweys undertaken in areas inside and outside of the project boundary (as detailed in section 5.2).

The supplementary surveys confirmed the results and assessment of impacts from the EIS biodiversity
working paper. As expected, the widening of the search area beyond the project boundary rewvealed several
threatened species not previously identified and increased the known population size for several other

species, as shown in Table 6-13.

Table 6-13 Results of rainforest plant surveys in Section 10

m Directlyimpacted

Acalypha eremorum (Acalypha)

Acronychia littoralis (Scented
Acronychia)

Archidendron hendersonii (White Lace
Flower)

Belvisia mucronata (Needle-leaf Fern)

Cryptocarya foetida (Stinking
Cryptocarya)

Davidsonia johnsonii (Smooth
Davidson’s Plum)

Endiandra hayesii (RustyRose Walnut)

Endiandra muelleri subsp. bracteata
(Green-leaved Rose Walnut)

Geijera paniculata (Axe-breaker)

Macadamia tetraphylla (Rough-shelled
Bush Nut)

Ochrosia moorei (Southern Ochrosia)

Streblus pendulinus syn. S. brunonianus

(Whalebone Tree)
Syzygium hodgkinsoniae (Red Lilly Pilly)

Tinospora tinosporoides (Arrow-head
Vine)
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Surweys undertaken for rainforest plants in a wider search area have provided additional insight into the
degree of impact on these local threatened rainforest plant populations and resulted in a revision of the
impacts identified in the EIS. Specifically, for several species, the proportion of the population that would be
impacted by the project is now known to be lower than reported in the EIS, as shown in Table 6-13. In
addition, impacts were further reduced through the design refinement at the interchange at Wardell (refer to
Chapter 3). There remains the potential for indirect impacts on individuals near the project boundary and
these are identified in Table 6-13. These individuals are generally in habitats where new edges would be
created and/or are downstream of the project boundary.

The following species were reported as not being impacted in the EIS and although the total number in the
population estimates has been revised (refer Table 6-13) the impact from the project is unchanged:

e Acalypha eremorum (Acalypha)
e Belvisia mucronata (Needle-leaf Fern)
e Ochrosia moorei (Southern Ochrosia)
e Geijera paniculata (Axe-breaker)

e Tinospora tinosporoides (Arrow-head Vine)

The design refinement has reduced the impact to around 4.2 hectares of subtropical rainforest habitat and
0.23 hectares of Littoral Rainforest that provides potential habitat for threatened rainforest flora species.

There would be direct impacts on five threatened flora species and indirect impacts on five species (refer to
Table 6-13).

An assessment of significance is required for species where there has been a change from the impacts
reported in the EIS, resulting in either an increase or decrease in the level of impact or there is an additional
or increased population size determined by the targeted surveys. Accordingly, an assessment of significance
has been prepared for the following plant species:

e Acronychia littoralis.

e Archidendron hendersonii.

e Cryptocarya foetida.

e Endiandra hayesii.

e Endiandra muelleri subsp bracteata.
e Macadamia tetraphylla.

e Streblus pendulinus.

e  Syzygium hodgkinsoniae.

With regard to the remaining species reported in the EIS, the project would not have a changed impact on
these populations, and the supplementary surveys do not change the conclusions in the EIS. Therefore, a
revised assessment of significance is not required.
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6.3.1. Acronychia littoralis

Acronychia littoralis is a shrub or small tree that grows to around eight metres. This species was not
assessed in the EIS. However, a design refinement at the proposed interchange at Wardell necessitated a
site survey, which identified this species.

6.3.1.1. Direct and indirect impacts

Supplementary surweys identified a stand of Acronychia sp. within a drainage line on the edge of the existing
highway, north of Coolgardie Road. This stand appeared entirely clonal (with an estimated 125 stems). As a
precautionary approach, this plant is considered to be A. littoralis.

The project would require removal of a single individual. It would also remove 0.23 hectares of preferred
Littoral Rainforest habitat and around four hectares of marginal habitat for this species, including Littoral
Rainforest, Lowland Rainforest and swamp forest.

6.3.1.2. Assessment of significance: endangered species (EPBC Act)

The assessment of significance was undertaken according to criteria for endangered species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-14.

Table 6-14 Assessment of significance: Acronychia littoralis (EPBC Act)

Acronychia littoralis

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton an
endangered species ifthere is a real chance or possibility that it would:

Lead to a long-term decrease in the size of a population

This species was recorded in Section 8 and 10, in section 8 this includes one individual outside ofthe projectboundary
(around 130 metres to the west) and in section 10 there is one individual within the design refinementarea that would be
directly impacted.

A small area within a drainage line on the edge of the existing highway, north of Coolgardie Road was dominated bya
stand of Acronychia sp.that appears entirelyclonal (estimated 125 stems) and is therefore considered one individual and
not a population.

The individuals identified in the study area potentially part of a larger population ofthis species occurring in rainforest
habitats surrounding the corridorin Section 10, although this has notbeen confirmed and there is no evidence of a
population within the 400 metre radius search area ofthe project.

This individual is likelyto be a sterile plantwhich is vegetatively reproducing from suckers, although this is notknown.
This species is potentiallyinsect/bird pollinated and itis reasonable to expect that a potential population would include all
individuals within 500 metres ofindividuals in the studyarea, however this would have no bearing on the sterile individual
and has not been confirmed.

In either case, the projectwould remove the individual from section 10. Translocation is nota mitigation measure,
however it should be noted that this species has been successfullytranslocated. Clonal forms of A. littoralis have a high
translocation survival due to their extensive root systems and free suckering nature, as learned from the Chinderah
Bypass (RTA 1996). The feasibilityof this measure is further addressed in the threatened rainforestspecies
managementplan.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditions in potential
rainforesthabitats where the remaining stems (ifany) of this species occur close to the projectboundary. Surveys of all
stem locations would be undertaken prior to construction to determine ifany stems can be retained adjacentto or within
the projectboundary. If stems can be retained, specific measuresinclude the establishment of an exclusion zone
including installation of barrier fencing, adequate sedimentand erosion controls during construction, sedimentretention
basins upstream and the installation of a bridge structure over Randles Creek feeding into this patch which would
maintain existing hydrological conditions.

Considering the proposed impacts on single clonal individual and the absence ofdata and knowledge regarding the local
population size, the projectshould be considered to potentiallylead to a long term decrease in the local population.
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Reduce the area of occupancy of the species

This species was recorded in the project boundaryin Section 10, comprising one clonal individual (125 stems). Around
14 .4 hectares of potential Littoral Rainforesthabitat for this species has been identified within and surrounding the project
boundaryin addition to marginal habitattypes including Lowland Rainforest (81.4 hectares)and swamp sclerophyll forest
(1,254 hectares). There is potential for further individuals to occur beyond the 400 metre search around the project,
although this is notknown.

The projectwould resultin the area of current and potential occupancy for the species being reduced. Although the
projectwould resultin further fragmentation of rainforestand swamp forestcommunities.

Fragment an existing population into two or more populations

Considering the known population being impacted consists ofa single individual which would be removed (or
translocated) the projectwould not fragmentan existing population into two or more populations.

Adversely affect habitat critical to the survival of a species

This species was recorded in the project boundaryin Section 10, comprising one clonal individual (125 stems). Around
14 .4 hectares of potential Littoral Rainforesthabitatfor this species has been identified within and surrounding the project
boundaryin addition to marginal habitattypes including Lowland Rainforest (81.4 hectares)and swamp sclerophyil forest
(1254 hectares). The projectwould resultin a small reduction in habitatcritical to the survival of the species generally
being limited to areas of Littoral Rainforest(0.23 hectares).

Disrupt the breeding cycle of a population

Considering the clonal nature of the species in the projectboundarycomprising 125 stems believed to be part of the
same individual, itis unlikelycross-pollination (breeding) is occurring with this individual. However this individual could be
within pollination distance of other individuals in surrounding habitats, howeverthere is no evidence of this.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

This species was recorded in the project boundaryin Section 10, comprising one clonal individual (125 stems). Around
14 .4 hectares of potential Littoral Rainforesthabitatfor this species has been identified within and surrounding the project
boundaryin addition to marginal habitattypes including Lowland Rainforest (81.4 hectares)and swamp sclerophyll forest
(1,254 hectares). Around 0.23 hectares of preferred habitatwould be impacted and additionallyaround 112.1 hectares of
swamp forestand 4.2 hectares of Lowland Rainforesthabitatwould be impacted comprising marginal habitatfor the
species.

Considering the entire known local population would be directlyimpacted including removal of 0.2 hectares ofLittoral
Rainforesthabitatfrom the projectand there is a relatively high potential for the remaining areas of habitatto be indirectly
impacted (modified), the projectwould potentially lead to a decline in the species. ltis likely that the species has already
declined in the locality

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

The potential for weed invasion has been considered possible with a projectof this nature and appropriate controls have
been provided during the construction and operation ofthe road to reduce this threat as it may have long term
implications for the habitat of threatened species. The managementofinvasive species would be managed under the
construction environmental managementplan and during operation ofthe highwaywhich would limitthe potential for
invasive species to be spread and become established in adjacentareas.

Introduce disease that may cause the species to decline

Infection of native plants by Phytophthora cinnamomihas been identified as being spread by construction machinery.
This water-borne fungus infects the roots of plants and has the potential to cause dieback. Machinery associated with
vegetation clearance and subsequent construction for the project has the potential to transmitthe fungus to remaining
native vegetation remnants ofthe species. This is a potential indirectimpactto the species through the transmission of
pathogens into retained habitatnear the road. This can be mitigated through the developmentand implementation of
suitable control measures for vehicle and planthygiene and is unlikelyto have a significantimpact. Itis the intention to
use currentbestpractice hygiene protocols as detailed in Roads and Maritime (2011) on this projectas part of the CEMP
to prevent the introduction or spread of pathogens.

The projectmitigation strategyand environmental management procedures would include guidance for preventing the
introduction and/or spread ofdisease causing agents such as bacteria and fungi.

Interfere with the recovery of the species.

The projectwould not conflict with the recovery of this species. There are no priority sites for conservation of this species
within the projectboundary.

Woolgoolgato Ballinaupgrade PAGE 234



Supplementary Biodiversity Assessment FINAL November 2013

Conclusion of the assessment

The project would result in the removal of a single clonal individual of Acronychia littoralis comprising 125
stems, 0.23 hectares of preferred Littoral Rainforest habitat and around four hectares of marginal habitat.

The project is likely to have a significant impact on the local population of Acronychia littoralis based on the
existing population data.

This conclusion differs from the conclusion in the EIS, and has occurred following a design refinement that
necessitated an additional suney.

6.3.1.3. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken with consideration the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-15.

Table 6-15 Assessment of significance: Acronychia littoralis (TSC Act)

Acronychia littoralis

How is the project likely to affectthe lifecycle of a threatened species and/or population?

This species was recorded in Section 10, comprising a single individual in subtropical rainforeston the eastern side of
the existing highwaynorth of Coolgardie Road.

A stand of Acronychia sp was identified in a drainage line on the edge of the existing highway, north of Coolgardie Road,
that appears entirelyclonal (estimated 125 stems).

As a precautionaryassessmentthis plantis considered as potentially A. littoralis and the total impactis considered to
comprise asingle individual.

The individuals identified in the study are potentially part of a larger population of this species occurring in rainforest
habitats surrounding the corridorin Section 10. This individual is likely to be a sterile plantwhich is vegetatively
reproducing. This species s potentiallyinsect/bird pollinated and itis reasonable to expect the potential population to
include all individuals within 500 metres ofindividualsin the study area, however this would have no bearing on a sterile
individual.

Specific mitigation measures for this species would focus on maintaining existing biotic and abiotic conditions in potential
rainforest habitats where the remaining stems (ifany) of this species occurin close proximityto the project boundary.
Specific measures include the establishmentofan exclusion zone including installation of barrier fencing, adequate
sedimentand erosion controls during construction, sedimentretention basins up stream and the installation of a bridge
structure over Randles Creek feeding into this patch which would maintain existing hydrological conditions.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitat which would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Translocation of rainforestflora would be undertaken as part of the managementplan for the project. Notably, clonal
forms of A. littoralis have a high translocation survival due to their complexroot systems and free suckering nature, as
learned from the Chinderah Bypass (RTA 1996).

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

This species was recorded in the project boundaryin Section 10, comprising one clonal individual (125 stems). Around
14 .4 hectares of potential Littoral Rainforesthabitatfor this species has been identified within and surrounding the project
boundaryin addition to marginal habitattypes including Lowland Rainforest(81.4 hectares)and swamp sclerophyll forest
(1,254 hectares). Around 0.23 hectares of the preferred habitat (Littoral Rainforest) would be impacted by the project.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Acronychia littoralis is found between FraserIsland in Queensland and Port Macquarie on the north coastof NSW. The
occurrence of the species in the study area is not at the limitof its known distribution, howeverrecord for the species are
all eastof the projectand the study area may be at the western limitforthe species which is generallyassociated with
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Littoral Rainforestwhich generallyoccurs close to the coastline.

How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area which include edge effects from habitat
fragmentation, weed invasion and agricultural activities. There is potential for the project to resultin indirectimpacts from
edge effects and altered hydrology which may impactthe potential habitatfor this species.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditions in potential
rainforesthabitats where the remaining stems (ifany) of this species occur close to the projectboundary. Surveys of all
stem locations would be undertaken prior to construction to determine ifany stems can be retained adjacentto or within
the projectboundary. If stems can be retained, specific measuresinclude the establishmentof an exclusion zone
including installation of barrier fencing, adequate sedimentand erosion controls during construction, sedimentretention
basins upstream and the installation of a bridge structure over Randles Creek feeding into this patch which would
maintain existing hydrological conditions.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitatcondition.

How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of Lowland Rainforest habitatfor this species, however a population would not
be dissected and the referred habitattype (Littoral Rainforest)would notbe dissected bythe project. Habitat for this
species is currentlyhighlyfragmented in the locality and the project would resultin further fragmentation of habitats with
around 4.2 hectares of Lowland Rainforestbeing impacted and 0.23 hectares of Littoral Rainforesthabitats ofthe total
95.8 hectares of potential rainforesthabitatfor this species in the study area.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species according to the TSC Act
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Conclusion of the assessment

The project would result in removal of a single clonal individual of Acronychia littoralis with 125 stems, and
0.23 hectares of preferred Littoral Rainforest habitat.

The extent of the local population is unknown and has been assumed to constitute this single individual.
Therefore, the project is likely to have a significant impact on the local population based on the existing
population data.

This conclusion differs from the conclusion in the EIS, and is due to a design refinement that necessitated an
additional survey.

6.3.2. Archidendron hendersonii

Archidendron hendersonii is a tree that grows up to 18 metres tall. This species was re-assessed due toa
design refinement to the proposed interchange at Wardell.

6.3.2.1. Direct and indirect impacts

The EIS assessed that the EIS design would require removal of six Archidendron hendersonii individuals.
Howewer, a design refinement to the proposed interchange at Wardell has resulted in the project awiding
direct impact on all individuals. The design refinement would also reduce the impact on the potential habitat
for the species (Lowland Rainforest).

The project would also result in the removal of 4.2 hectares of potential habitat for this species.

Supplementary survweys undertaken further afield from the project boundary revised the number of known
individuals in the local population from 11 to 20. There is potential for indirect impacts on 10 of these
individuals (within 25 metres of the project) due to edge effects from habitat removal and changes to
hydrology regimes. Two individuals are within four metres of the project construction footprint with the
remaining eight individuals within 25 metres. The remainder of the population are situated over 50 metres
from the project and would not be impacted.

6.3.2.2. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken with consideration of Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-16.
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Table 6-16 Assessment of significance: Archidendron hendersonii (TSC Act)

Archidendron hendersonii

How is the project likely to affectthe lifecycle of a threatened species and/or population?

This species was recorded in Section 10, comprising 20 individuals in subtropical rainforest north and south of
Coolgardie Road. Of these 20 individuals, none are within the projectboundary, however 10 individuals are in close
proximity to the projectboundary and would potentiallybe indirectlyimpacted by edge effects and altered hydrology.
The remaining 10 individuals are greaterthan 50 metres up slope ofthe projectboundary and are unlikelyto be
impacted by indirectimpacts from edge effects and altered hydrology.

The individuals identified in the study are potentially part of a larger population of this species occurring in rainforest
habitats surrounding the corridorin Section 10. Archidendron hendersoniiis insect/bird pollinated and so itis
reasonable to expect the potential population to include all individuals within 500 metres ofindividuals in the study
area.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditionsin the
patch of rainforestwhere the remaining 10 individuals ofthis species occurin close proximityto the projectboundary.
Specific measures for this patch include the establishmentofan exclusion zone including installation of barrier
fencing, adequate sedimentand erosion controls during construction, sedimentretention basins up stream ofthis
patch and the installation ofa bridge structure over Randles Creek feeding into this patch which would maintain
existing hydrological conditions as close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation,
appropriate landscaping for the project, weed managementand monitoring.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The species is found on a variety of soils including coastal sands and those derived from basaltand metasediments.
Around 95.8 hectares of potential Lowland and Littoral Rainforesthabitat within the distributional range of this
species has been identified within and surrounding the projectboundary, of which around three hectares would be
impacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation,
appropriate landscaping for the project, weed managementand monitoring.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

This species occurs from north Queensland south to the Richmond Riverin north-eastNSW. The occurrence in the
projectboundary potentiallyrepresents the currentsouthern distributional limitfor the species. There is one record
around 150 kilometres to the south, however this record is from 1914 with no recent records presentin this area.

How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area which include edge effects from habitat
fragmentation, weed invasion and agricultural activities. There is potential for the project to resultin indirectimpacts
from edge effects and altered hydrology which may impactthe habitatfor this species affecting life-cycle attributes of
the remaining 10 individualsin close proximityto the projectboundary.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditionsin the
patch of rainforestwhere the remaining 10 individuals ofthis species occurin close proximityto the projectboundary.
Specific measures for this patch include the establishmentofan exclusion zone including installation of barrier
fencing, adequate sedimentand erosion controls during construction, sedimentretention basins up stream ofthis
patch and the installation ofa bridge structure over Randles Creek feeding into this patch which would maintain
existing hydrological conditions as close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation,
appropriate landscaping for the project, weed managementand monitoring.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitatcondition.
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How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of habitatfor this species. Remaining individuals would be presenton the
eastern and western side ofthe project. Habitat for this species is currentlyhighlyfragmented in the locality and the
projectwould resultin further fragmentation with around three hectares of the 95.8 hectares of potential rainforest
habitat potentially being impacted. There is some potential for habitat connectivity to be improved through habitat
restoration in currently cleared/disturbed areas.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species

Conclusion of the assessment

The project could result in indirect impacts on around 50 per cent of the known population in the study area.
Howewer, provided proposed mitigation measures identified in section 7.1.1 are adequately implemented,
indirect impacts would be minimised, with the project not having a significant impact on this species.

This conclusion differs from the conclusion in the EIS, and is due to a design refinement and impact
awidance measures.

6.3.3. Cryptocarya foetida

Cryptocarya foetida is a tree that grows up to 20 metres tall. This species was re-assessed due to the
significant impact of the EIS design.

6.3.3.1. Direct and indirect impacts

The project would require removal of 13 individuals of this species north of Coolgardie Road. Surveys for the
EIS only identified 17 individuals in the local population, resulting in an impact on 76 per cent of the
population.

Additional surveys undertaken further afield of the project boundary revised the known extent of the local
population to 88 individuals. This has revised the project impact down to only 15 per cent of the local
population. The results of the additional surveys suggest the local population is likely to include additional
individuals outside of the study area that have not been identified.

The project (including design refinements) would result in the removal of 0.23 hectares of Littoral Rainforest
which is considered the preferred habitat for this species and around 5.7 hectares of other potential habitat
for this species, including Lowland Rainforest (4.2 hectares) and adjacent swamp sclerophyll habitats (1.5
hectares). This represents a reduction on the amount of clearing assessed in the EIS (namely, 7.6 hectares).

The remaining individuals of the species that would not be directly impacted by the project are located in a
fragmented rainforest patch that shows evidence of edge effects. As such, indirect impacts on this species
from further edge effects are not anticipated. As these individuals are located upslope of the project, indirect
impacts from altered hydrology regimes are also not anticipated.

The 13 individuals within the project boundary north of Coolgardie Road are separated by around 1.3
kilometres from other known locations of this species south of Coolgardie Road. These individuals could be
regarded as a sub-population within the local population. Removal of these individuals would potentially
remove an existing ‘stepping stone’ for genetic exchange between sub-populations. Therefore, there may be
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impacts on the exchange of genetic material within the local population which may lead to a decrease in
genetic diversity, potentially decreasing the health and vigour of the population.

6.3.3.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for wlnerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-17.

Table 6-17 Assessment of significance: Cryptocarya foetida (EPBC Act)

Cryptocarya foetida

According to the DSEWPAC (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

A total of 88 individuals were recorded within and surrounding the projectboundaryduring supplementarysurveys in
Section 10 north of Coolgardie Road (BAAM 2012). Of these 88 identified individuals up to 13 occur within the project
boundarycomprising around 15 per cent of the known population in the study area.

The 13 individuals within the projectboundarynorth of Coolgardie Road are separated byaround 1.3 kilometres from
other known locations ofthis species south of Coolgardie Road. These individuals could be regarded as a sub-population
within the local population. Removal ofthese individuals would potentiallyremove an existing ‘stepping stone’ for genetic
exchange between sub-populations. Therefore there may be some impacts on the exchange of genetic material within
the local population which maylead to a decrease in genetic diversity potentiallydecreasing the health and vigour of the
population.

All remaining individuals occur greater than 44 metres up slope ofthe projectboundaryand therefore indirectimpacts
from altered hydrology regimes are notanticipated for the remaining individuals ofthis species. The projectwould not
resultin further clearing of the patch of rainforesthabitatwhere the remaining individuals ofthis species are present;
therefore indirectimpacts on this species from edge effects are not anticipated to be exacerbated by the project.
Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, translocation,
appropriate landscaping for the project, weed managementand monitoring.

Considering the projectwould potentiallyremove an entire sub-population ofthe species which maybe importantfor
geneticexchange between sub-populations ofthe species, the projectwould potentially lead to a long-term decrease in
the local population.

Reduce the area of occupancy of an important population

Found in Littoral Rainforest, usuallyon sandy soils, butmature trees are also known on basaltsoils in Lowland
Rainforestor occasionallyadjacentswamp sclerophyll. Around 95.8 hectares of potential rainforesthabitat for this
species has been identified within and surrounding the projectboundaryalthough some areas outside the natural
distribution ofthe species, ofwhich around 4.4 hectares would be impacted. Reductions to the area of occupancy of this
species would be limited to around 0.1 hectares of habitatwhere this species occurs within the projectboundary.
Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Fragment an existing population into two or more populations

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.4 hectares of the 95.8 hectares of potential rainforesthabitat for
this species potentiallybeing impacted.

Adversely affect habitat critical to the survival of a species

Around 95.8 hectares of potential rainforesthabitatfor this species has been identified within and surrounding the project
boundary, of which around three hectares would be impacted. The occupied area of habitatfor this species within the
projectboundary comprises less than 0.1 hectares of rainforest. Rainforesthabitats within and surrounding the project
boundaryare regarded as being critical to the survival of this species and around 3 per cent is proposed to be directly
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impacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. This is likelyto have a positive effect on habitat critical to
the survival of the species.

Disrupt the breeding cycle of an important population
The life cycle of Cryptocarya foetidais likely to be linked to a large range of factors, but severalimportantcomponents
include:

e Potential pollinator species are known to be native bees and other invertebrates.

e Fire regime including fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.

e Seeddispersal.

e Otherdisturbance regimes such as forestryactivities and grazing.
The individuals identified in the study are potentially part of a larger population of this species occurring in rainforest
habitats surrounding the corridorin Section 10. Cryptocarya foetida is presumed to be insect/bird pollinated and so itis

reasonable to expect the potential population would include all individuals within 500 metres. The seeds are readily
distributed by fruit-eating bird species.

The 13 individuals within the projectboundarynorth of Coolgardie Road are separated byaround 1.3 kilometres from
other known locations ofthis species south of Coolgardie Road. These individuals could be regarded as a sub-population
within the local population. Removal ofthese individuals would potentiallyremove an existing ‘stepping stone’ for genetic
exchange between sub-populations. Therefore there may be some impacts on the exchange of genetic material within
the local population which maylead to a decrease in genetic diversity potentiallydecreasing the health and vigour of the
population.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projectwould resultin the dissection of potential rainforest habitatfor this species. Habitat for this species is
currently highly fragmented in the locality and the project would resultin further fragmentation of habitats with around 4.4
hectares of the 95.8 hectares of potential rainforesthabitat for this species potentiallybeing impacted. Around 85 per
cent of the population would be retained in surrounding areas ofrainforesthabitatand are considered unlikelyto be
indirectlyimpacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. This is likelyto have a positive effect on habitat critical to
the survival of the species.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

All remaining individuals occur greater than 44 metres upstream ofthe project and therefore indirect impacts from altered
hydrology regimes are notanticipated for the remaining individuals ofthis species. The project would notresultin further
clearing of the patch of rainforesthabitatwhere the remaining individuals ofthis species are present, therefore indirect
impacts on this species from edge effects are not anticipated to be exacerbated by the project.

It is unlikelythat the projectwould exacerbate existing threats posed by invasive species considering indirectimpacts
from edge effects and altered hydrology regimes are unlikely.

Introduce disease that may cause the species to decline

Diseases which mayimpact Cryptocarya foetida include the introduction of Root Rot Fungus (Phytophthora cinnamomi)
and other plantpathogens. Provided machineryand personnel are excluded from areas where this species would be
retained adjacentto the project, potential for impacts from plantpathogens would be minimised. Monitoring and
managementactions for the retained populations as partofthe mitigation measures ofthe project would be carried out in
a way that minimises the risk ofthe spread of disease from plantpathogens.
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Interfere with the recovery of the species.

The projectwould not significantly conflict with the recovery actions proposed for Cryptocarya foetida. Some recovery
actions could potentiallybe implemented for the individuals thatwould be retained on elevated lands westof the project
boundaryincluding monitoring of populations and weed control within habitatareas.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. This is likelyto have a positive effect on habitat critical to
the survival of the species.

6.3.3.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-18.

Table 6-18 Assessment of significance: Cryptocarya foetida (TSC Act)

Cryptocarya foetida

How is the project likely to affectthe lifecycle of a threatened species and/or population?

A total of 88 individuals were recorded within and surrounding the projectboundaryduring supplementarysurveys in
Section 10 north of Coolgardie Road. Of these 88 identified individuals, 13 occur within the projectboundary comprising
around 15 per cent of the known population in the study area. All remaining individuals occur greaterthan 44 metres
upstream ofthe projectboundary and therefore indirectimpacts from altered hydrology regimes are notanticipated for
the remaining individuals ofthis species. The projectwould notresultin further clearing ofthe patch of rainforesthabitat
where the remaining individuals ofthis species are present, therefore indirectimpacts on this species from edge effects
are not anticipated to be exacerbated by the project.

The individuals identified in the study are potentially part of a larger population of this species occurring in rainforest
habitats surrounding the corridorin Section 10. Cryptocarya foetida is presumed to be insect/bird pollinated and so itis
reasonable to expect the potential population to include all individuals within 500 metres ofindividuals surrounding
corridor. The seeds are readilydistributed by fruit-eating bird species.

The 13 individuals within the projectboundarynorth of Coolgardie Road are separated byaround 1.3 kilometres from
other known locations ofthis species south of Coolgardie Road. These individuals could be regarded as a sub-
population within the local population. Removal ofthese individuals would potentiallyremove an existing ‘stepping stone’
for genetic exchange between sub-populations. Therefore there may be some impacts on the exchange of genetic
material within the local population which maylead to a decrease in genetic diversity potentially decreasing the health
and vigour of the population.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Found in Littoral Rainforest, usuallyon sandy soils, butmature trees are also known on basaltsoils. Around 95.8
hectares of potential lowland and Littoral Rainforesthabitatwithin the distributional range ofthis species has been
identified within and surrounding the projectboundary, of which around 4.4 hectares would be impacted. No indirect
impacts on remaining individuals surrounding the projectboundaryare anticipated.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.
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Does the project affect any threatened species or populations that are at the limit of its known distribution?

Cryptocarya foetida is known from lluka, NSW, to FraserIsland and eastof Gympie, southern Queensland. This species
is conserved within the Cooloola National Park, Noosa National Park, Burleigh Heads National Park, Lamington National
Park, Broken Head Nature Reserve, Brunswick Heads Nature Reserve, Ukerebagh Nature Reserve and Tyagarah
Nature Reserve (Briggs & Leigh, 1996). Cryptocarya foetida grows in Littoral Rainforest, usuallyon sandy soils, with
mature trees also growing on basaltsoils. This species occurs within the Northern Rivers (NSW), Burnett Mary and
South EastQueensland Natural Resource ManagementRegions.

The individuals in the projectboundary are around 52 kilometres north of lluka, the known southern distributional limit.

How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area include edge effects from habitat
fragmentation, weed invasion and agricultural activities. Potential impacts on this species, rainforesthabitats and other
threatened rainforestflora would be mitigated through restoration and management of the remaining areas of rainforest
habitatwhich would be retained within the road boundaryand proposed offsetsites. Potential restoration and
managementmeasures are detailed in a specific management plan for threatened rainforestflora species and may
include seed collection and propagation, appropriate landscaping for the project, weed managementand monitoring. No
indirectimpacts on remaining individuals surrounding the projectboundaryare anticipated.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitatcondition.

How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of potential rainforesthabitat for this species however individuals would notbe
dissected with individuals being retained on the western side of the project boundaryonly. Habitatfor this species is
currently highly fragmented in the locality and the project would resultin further fragmentation with around 4.4 hectares
of the 95.8 hectares of potential rainforesthabitatbeing impacted. There is some potential for habitat connectivity to be
improved through habitatrestoration in currently cleared/disturbed areas.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species

Conclusion of the assessment

The project would potentially result in a significant impact on the Cryptocarya foetida species under
Commonwealth and State assessment criteria. This is because it would remove an entire sub-population of
this species that constitutes around 15 per cent of the wider population in the study area.

This conclusion is consistent with the conclusion in the EIS.
6.3.4. Endiandra hayesii

Endiandra hayesii is a small tree. This species was re-assessed due to a design refinement to the proposed
interchange at Wardell, which necessitated supplementary surveys.

6.3.4.1. Direct and indirect impacts

Surveys undertaken for the EIS identified eight individuals of Endiandra hayesii. Of these, five would be
removed under the EIS design. Supplementary surweys increased the known number of individuals in the
local population of Endiandra hayesii to 30.

In addition, the design refinement at the interchange at Wardell reduced the number of individuals that would
be removed from five down to three.
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As such, the project would directly impact three out of 30 individuals, or 10 per cent of the known population
in the study area. The local population is likely to include additional individuals outside of the study area. The

project would also result in the removal of two hectares of potential habitat for this species, including a
vegetation patch that contains individuals.

The project would also have indirect impacts from edge effects on four individuals up to 25 metres away.
These individuals occur on relatively flat terrain and therefore are winerable to changes to hydrology
regimes as a result of the project.

The remaining 23 individuals are greater than 80 metres upstream of the project and there would be no
further clearing of the patch of rainforest habitat where they are present. Therefore, the project is not
expected to exacerbate indirect impacts on these individuals.

6.3.4.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for winerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-19.

Table 6-19 Assessment of significance: Endiandra hayesii (EPBC Act)

Endiandra hayesii

According to the DSEWPAC (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

A total of 30 individuals have been recorded in the study area, of which three would potentially be directly impacted from
the project. This impactconstitutes around 10 per centof the known population in the study area, however the local
population is likelyto include additional individuals outside ofthe study area.

The individuals identified during recentfield surveys are potentially part of a larger population of this species occurring in
rainforesthabitats surrounding the corridorin Section 10. Endiandra hayesiiis presumed to be insectpollinated and so it
is reasonable to expect the potential population to include all individuals within 500 metres ofindividuals surrounding
corridor. The seeds are likelyto be readilydistributed by fruit-eating bird species. The projectwould not resultin the
further isolation ofindividuals ofthis species from one another, with all known individuals being within 500 metres of
anotherindividual, however habitat connectivity would be fragmented.

The modified conceptdesign would resultin the removal of 4.2 hectares of potential habitatfor this species and there is
potential for edge effects from habitat removal to indirectly impactfour of the remaining individuals in close proximityto
the projectboundary. The project boundaryis around 7 metres from one individual and 22 metres from three individuals
which would potentiallyimpacted from edge effects with the removal of part of the rainforestpatch where these
individuals occur. These individuals also occuron relatively flat terrain and therefore are wulnerable to changes to
hydrology regimes as aresultofthe project.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

The projecthas the potential to lead to a long-term decrease with four of the remaining individuals being vulnerable to
indirectimpacts. The proposed mitigation measures would minimise the potential orindirectimpacts on remaining
individuals

Reduce the area of occupancy of an important population

Around 81.4 hectares of potential rainforesthabitat for this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. Reductions to the area of occupancyof this species would
be limited to less than 0.1 hectares of habitat where this species occurs within the projectboundary.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
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of occupancy for this species.

Although there would be a small reduction to the area of occupancy for this species proposed mitigation measures
including restoration of rainforest habitats have the potential to increase the area of occupancy for this species.

Fragment an existing population into two or more populations

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.2 hectares of the 81.4 hectares of potential rainforesthabitat for
this species potentiallybeing impacted.

Although the population would be fragmented bythe project, potential flying insectpollinators are likelyto cross the
projectboundary between individuals continuing genetic exchange between individuals. Similarlydis persal of seed by
birds is unlikelyto be substantiallyimpacted from the project.

Around 81.4 hectares of potential rainforesthabitatfor this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. The occupied area of habitat for this species within the
projectboundary comprises less than 0.1 hectares of rainforest. Rainforesthabitats within and surrounding the project
boundaryare regarded as being critical to the survival of this species and around 3 per cent is proposed to be directly
impacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitat which would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of habitat critical to the survival of this species.

Considering the minor proportion of habitatbeing impacted in the study area (3%) and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto adversely affect
habitatcritical to the survival of the species.

Disrupt the breeding cycle of an important population

The life cycle of Endiandra hayesii is likelyto be linked to a large range of factors, but several importantcomponents
include:

e Potential pollinator species are known to be native bees and other invertebrates

e Fire regime including fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.

e Seeddispersal

e Otherdisturbance regimes such as forestryactivities and grazing.
The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurringin
rainforesthabitats surrounding the corridorin Section 10. Endiandra hayesiiis presumed to be insect/bird pollinated and
soitis reasonable to expect the potential population to include all individuals within 500 metres ofindividuals surrounding
corridor. The seeds are likelyto be readilydistributed by fruit-eating bird species. The projectwould not resultin the
further isolation ofindividuals ofthis species from one another, with all known individuals being within 500 metres of
anotherindividual.
There is potential for the breeding cycle to be disrupted from the removal of around 10 per cent of the known available
gene pool, however considering thatthe project would notresultin the further isolation ofindividuals, genetic exchange
between individuals is expected to continue. There are several current disturbance regimes operating in the studyarea
including edge effects from habitatfragmentation, weed invasion and agricultural activities. Considering the proposed
mitigation measures including minimising indirectimpacts, habitat restoration, weed managementand monitoring,
current disturbance regimes are unlikelyto be exacerbated and there is potential to improve habitat condition.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.2 hectares of the 81.4 hectares of potential rainforesthabitat for
this species potentiallybeing impacted comprising around 3 per cent of the available habitat.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
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boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the minor proportion of habitatbeing impacted in the study area (3 per cent) and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto modify, destroy,
remove, or isolate ordecrease the availabilityor quality of habitatto the extent that the species is likelyto decline.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Weed
managementwould be implemented during the construction phase ofthe projectto limitthe spread of exotic weed
species, including appropriate disposal of exotic vegetative material and propagules.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the proposed habitatrestoration and weed management mitigation measures and the currentlevels of weed
invasion and other disturbances the projectis unlikelyto resultin further invasive species becoming established and
resulting in furtherimpacts on the species.

Introduce disease that may cause the species to decline

Diseases which mayimpact Endiandra hayesiiinclude the introduction of Root Rot Fungus (Phytophthora cinnamomi)
and other plantpathogens. Provided machineryand personnel are excluded from areas where this species would be
retained adjacentto the project, impacts from plantpathogens would be minimised. Monitoring and managementactions
for the retained populations as partofthe mitigation measures ofthe project should be carried outin a way that
minimises the risk ofthe spread ofdisease from plantpathogens.

Considering the proposed mitigation measures to limitthe spread and introduction of disease, the projectis unlikely to
resultin harm to the species from disease.

Interfere with the recovery of the species.

The projectwould not significantlyconflict with the recovery actions proposed for Endiandra hayesii. Some recovery
actions could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the project
including protective fencing, monitoring of populations and weed control within habitatareas.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Conclusion of the assessment

The project would result in a significant impact on Endiandra hayesii under Commonwealth assessment

criteria. This is because it would require removal of 10 per cent of the known population in the study area
and have potential for indirect impacts on an additional 13 per cent of the known population in the study

area.

This conclusion is consistent with the conclusion in the EIS.

6.3.4.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-20.
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Table 6-20 Assessment of significance: Endiandra hayesii (TSC Act)

Endiandra hayesii

How is the project likely to affectthe lifecycle of a threatened species and/or population?

A total of 30 individuals have been recorded in the study area, of which three individuals would potentiallybe directly
impacted from the project. This impact constitutes around 10 per cent of the known populationin the study area,
however the local population is likelyto include additional individuals outside ofthe study area.

The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurring in
rainforesthabitats surrounding the corridorin Section 10. Endiandra hayesiiis presumed to be insect/bird pollinated and
soitis reasonable to expect the potential population to include all individuals within 500 metres ofindividuals
surrounding corridor. The seeds are likelyto be readily distributed by fruit-eating bird species. The projectwould not
resultin the further isolation ofindividuals ofthis species from one another, with all known individuals being within 500
metres ofanotherindividual.

The modified conceptdesign would resultin the removal of 4.2 hectares of potential habitatfor this species and there is
potential for edge effects from habitat removal to indirectly impactfour of the remaining individuals in close proximityto
the projectboundary. The project boundaryis around 7 metres from one individual and 22 metres from three individuals
which would potentiallyimpacted from edge effects with the removal of part of the rainforestpatch where these
individuals occur. These individuals also occur on relatively flat terrain and therefore are wlnerable to changes to
hydrology regimes as aresultofthe project.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Endiandra hayesii occurs on poorer soils derived from sedimentary, metamorphic, or acid volcanic rocks . Vegetation
includes subtropical and warm temperate rainforests, and Brush Box (Lophostemon confertus) forests, including
regrowth and highly modified forms ofthese habitats. The altitude varies from nearsealevel to 800 metres. Around 81.4
hectares of potential rainforest habitat for this species has been identified within and surrounding the projectboundary,
of which around 4.2 hectares would be impacted.

There is potential for edge effects from habitatremoval to indirectlyimpactfour of the remaining individualsin close
proximity to the projectboundary. The projectboundaryis around 7 metres from one individual and 22 metres from three
individuals which would potentiallyimpacted from edge effects with the removal of part of the rainforestpatch where
theseindividuals occur. These individuals also occur on relatively flat terrain and therefore are wulnerable to changes to
hydrology regimes as aresultofthe project.

The mitigation measures outlined in the working paper and species-specific managementplans are directlyapplicable to
both the conceptdesign and the design refinementaround rainforestpatches in Section 10. Specific mitigation measures
for this species would focus on maintaining existing biotic and abiotic conditions in the patch of rainforestwhere the
remaining fourindividuals ofthis species occurin close proximityto the project boundaryalong with three other
threatened rainforestspecies. Specific measures for this patch include the establishmentofan exclusion zone including
installation of barrier fencing during construction, adequate sedimentand erosion controls during construction, sediment
retention basins upstream ofthis patch and the installation ofa bridge structure over Randles Creek feeding into this
patch which would maintain existing hydrological conditions as close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Endiandra hayesiiis known from a restricted distribution in northern NSW and southern Queensland (Hyland, 1989).
Records ofthis species are clustered in the Border Ranges and Nightcap Ranges area, and ata few scattered near-
coastal locations. Harden (1990) gives the Clarence River as the southern limit. In NSW, it is also conserved in Mooball
National Park and Billinudgel Nature Reserve. In Queensland, the speciesis rare, with locations reported by Barry and
Thomas (1994) onlyat Burleigh Heads, Tallebudgera and Springbrook National Park (DEC, 2004).

Endiandra hayesiihas been previouslyrecorded in the local area (10 kilometre radius) to the south eastof the subject
population near lluka and there is also arecord from 1997 near Coffs Harbour. The individuals recorded in the project
boundaryare around 55 kilometres north of the southern distribution specified in Harden (1990) atthe Clarence River
near lluka.
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How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area include edge effects from habitat
fragmentation, weed invasion and agricultural activities. The modified conceptdesign would resultin the removal of 4.2
hectares of potential habitat for this species and there is potential for edge effects from habitat removal to indirectly
impactfour of the remaining individuals in close proximityto the project boundary. The project boundaryis around 7
metres from one individual and 22 metres from three individuals which would potentiallyimpacted from edge effects with
the removal of part of the rainforestpatch where these individuals occur. These individuals also occur on relatively flat
terrain and therefore are vulnerable to changes to hydrology regimes as aresultofthe project.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditions in the
patch of rainforestwhere the remaining four individuals ofthis species occurin close proximityto the projectboundary.
Specific measures for this patch include the establishmentofan exclusion zone including installation of barrier fencing,
adequate sedimentand erosion controls during construction, sedimentretention basins up stream of this patch and the
installation ofa bridge structure over Randles Creek feeding into this patch which would maintain existing hydrological
conditions as close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitatcondition.

How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.2 hectares of the 84.1 hectares of potential rainforesthabitatfor
this species potentiallybeing impacted. There is some potential for habitat connectivity to be improved through habitat
restoration in currently cleared/disturbed areas.

Although the population would be fragmented bythe project, potential flying insectpollinators are likelyto cross the
projectboundary between individuals continuing genetic exchange between individuals.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species

Conclusion of the assessment

The project would potentially result in a significant impact on this species under State assessment criteria.
This is because it would require removal of 10 per cent of the known population in the study area and hawe
potential for indirect impacts on an additional 13 per cent of the known population in the study area

This conclusion is consistent with the conclusion in the EIS.
6.3.5. Endiandra muelleri subsp. bracteata

Endiandra muelleri subsp. bracteata is a large tree that is a sub-species of Endiandra muelleri. This species
was re-assessed due to a design refinement to the proposed interchange at Wardell, which necessitated
supplementary surveys.

6.3.5.1. Direct and indirect impacts

Surveys undertaken for the EIS identified eight individuals of Endiandra muelleri subsp. bracteata.

Supplementary surweys undertaken further afield of the project have increased the number of known
individuals in the local population to 44 individuals.
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The design refinement at the interchange at Wardell would awid impacting on any individuals. However, the
project would result in the removal of two hectares of potential habitat for this species and could indirectly
impact two individuals within 25 metres of the project. These two individuals are potentially winerable to new
edge effects from clearing of the rainforest patch where these individuals occur, as well as potential changes
to hydrology regimes. The remaining 42 individuals are greater than 70 metres upstream of the project and
would not be subject to indirect impacts.

6.3.5.2. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-21.

Table 6-21 Assessment of significance: Endiandra muelleri subsp. bracteata (TSC Act)

Endiandra muelleri subsp. bracteata

How is the project likely to affectthe lifecycle of a threatened species and/or population?

This species was recorded in Section 10, comprising 44 individuals in subtropical rainforest north and south of
Coolgardie Road. Of these 44 individuals, none are within the projectboundary, however 2 individuals are in 25 metres
of the project and would potentiallybe indirectlyimpacted by edge effects and altered hydrology. The remaining 42
individuals are greaterthan 70 metres upstream ofthe projectand are unlikelyto be impacted by indirectimpacts from
edge effects and altered hydrology.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditions in the
patch of rainforestwhere two individuals occurin close proximity to the project boundary. Specific measures for this
patch include the establishmentofan exclusion zone including installation of barrier fencing during construction,
adequate sedimentand erosion controls during construction, sedimentretention basins up stream of this patch and the
installation ofa bridge structure over Randles Creek feeding into this patch which would maintain existing hydrological
conditions as close as possible.

The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurring in
rainforesthabitats surrounding the corridorin Section 10. Endiandra muelleri subsp. bracteata is presumed to be
insect/bird pollinated and soitis reasonable to expect the potential population to include all individuals within 500 metres
of individuals surrounding corridor. The seeds are readilydistributed byfruit-eating bird species. The projectwould not
resultin the further isolation ofindividuals of this species from one another, with all known individuals being within 500
metres ofanotherindividual.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Endiandra muelleri subsp. bracteata occurs in subtropical rainforestor wet eucalypt forest, chiefly at lower altitudes.
Around 84.1 hectares of potential rainforesthabitat for this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted.

Specific mitigation measures for this species would focus on maintaining existing biotic and abiotic conditionsin the
patch of rainforestwhere two individuals of this species occurin close proximityto the projectboundary. Specific
measures for this patch include the establishmentofan exclusion zone including installation of barrier fencing, adequate
sedimentand erosion controls during construction, sedimentretention basins up stream ofthis patch and the installation
of a bridge structure over Randles Creek feeding into this patch which would maintain existing hydrological conditions as
close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.
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Does the project affect any threatened species or populations that are at the limit of its known distribution?

This species occurs in Queensland and in north-east NSW south to Maclean. It is sparselydistributed within this range.
This species has been previouslyrecorded in the local area (10 kilometre radius) to the westof the projectboundaryat
Maclean (Section 5) and at Section 10. The individuals recorded in the projectboundary are around 65 kilometres north
of the known southern distribution atMaclean.

How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area include edge effects from habitat
fragmentation, weed invasion and agricultural activities. Indirectimpacts from edge effects and altered hydrology may
impactthe habitat of this species affecting life-cycle attributes for two of the remaining individuals in close proximity to
the projectboundary.

Specific mitigation measures for this species would focus on maintaining existing biotic and abiotic conditions in the
patch of rainforestwhere two individuals of this species occurin close proximityto the projectboundary. Specific
measures for this patch include the establishmentofan exclusion zone including installation of barrier fencing during
construction, adequate sedimentand erosion controls during construction, sedimentretention basins up stream of this
patch and the installation ofa bridge structure over Randles Creek feeding into this patch which would maintain existing
hydrological conditions as close as possible.

There are potential opportunities to mitigate potential impacts on this species and otherrainforestflora through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundary. Potential restoration and managementmeasures mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitat condition.

How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.2 hectares of the 84.1 hectares of potential rainforesthabitat for
this species potentiallybeing impacted. There is some potential for habitatconnectivity to be improved through habitat
restoration in currently cleared/disturbed areas.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species

Conclusion of the assessment

The project is unlikely to result in a significant impact on Endiandra muelleri subsp. bracteata under State
assessment criteria. This is because the design refinement at the proposed interchange at Wardell would
awid removal of individuals of this species, and only around five per cent of the known population in the

study area could potentially be indirectly impacted.

This conclusion differs from the conclusion presented in the EIS and is due to a design refinement and
impact awidance measures.

6.3.6. Macadamia tetraphylla

Macadamia tetraphylla is a tree that grows to 18 metres tall. This species was re-assessed due to a design
refinement to the proposed interchange at Wardell, which necessitated supplementary surveys.

6.3.6.1. Direct and indirect impacts

Surveys undertaken for the EIS identified 68 individuals of Macadamia tetraphylla. Of these, 37 would be
removed under the EIS design. Supplementary surveys undertaken beyond the project boundary increased
the number of individuals in the local population to 99 individuals.
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The design refinement at the interchange at Wardell would reduce the impacts from 37 individuals to one
individual and reduce the impacts on the Lowland Rainforest potential habitat of the species down to 4.2
hectares. The project would therefore impact on only one per cent of the local population.

The remaining 98 individuals in the local population are located in habitat patches 24 metres upslope of the
project and would not be directly impacted by the project. The subject habitat patch is subject to existing
edge effects and the project would not create any new edges in these habitats. In addition, hydrology
regimes are unlikely to be modified as a result of the project.

6.3.6.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for winerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-22.

Table 6-22 Assessment of significance: Macadamia tetraphylla (EPBC Act)

Macadamia tetraphylla

According to the DSEWPAC (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

A total of 99 individuals have been recorded in the study area, of which one individual would potentiallybe directly
impacted from the project. This impact constitutes around 1 per cent of the known population in the study area, however
the local populationis likelyto include additional individuals outside ofthe study area.

The total population size of Macadamia tetraphyllais estimated to be between 1000 and 2000 mature individuals with
around 75 key populations consisting of 5 to 20 mature specimens ateach locality (Costello et al. 2009). Therefore the
populationin the study area could be regarded as arelatively large population and potentiallyrepresents up to 10 per
cent of the entire population of Macadamia tetraphylla. The potential impacts on one individual represents a minor
proportion of the entire known population ofbetween 1000 and 2000 mature individuals (Costello etal 2009) comprising
up to 0.1 per cent of the entire estimated population.

The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurringin
rainforesthabitats surrounding the corridorin Section 10. Macadamaia tetraphyllais pollinated by both introduced
European HoneyBee (Apis mellifera) and native bees (Trigona spp.) with native bees being the superior pollinators
(Costello etal 2009). There is evidence indicating considerable pollination occurs between populations even in highly
fragmented landscape (Neal 2007). These data indicate thatthe species maysurvive small population size if there is a
network of small populations within a region, however larger distances between populations are notconducive to gene
flow by pollen sufficientto maintain the geneticintegrity of populations (Costello etal 2009).

Investigations into the reproduction of Macadamia tetraphylla suggesta pollen source from atleasta two kilometres
distance is an optimal outbreeding distance (Pisanu etal 2008). However, many wild populations do nothave
neighbouring populations atoptimal distances owing to habitatfragmentation which maybe the case with the population
in the projectboundary. Highly disturbed populations have been observed to produce seed and are importantas
stepping stones for genetic flow between larger populations (Pisanu etal 2008). The project would not resultin the
further isolation ofindividuals ofthis species from one another, with all known individuals being within 500 metres of
anotherindividual.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Reduce the area of occupancy of an important population

Macadamia tetraphylla is found in several regional ecosystems from complexnotophyll vine forest to Littoral Rainforest
to wet sclerophyll communities. In NSW habitat for Macadamaia tetraphylla includes various rainforestcommunities.
Around 81.4 hectares of potential rainforesthabitatfor this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. Reductions to the area of occupancyof this species would
be limited to less than 0.1 hectares of habitat where this species occurs within the projectboundary.

Although there would be a small reduction to the area of occupancy for this species proposed mitigation measures
including restoration of rainforest habitats have the potential to increase the area of occupancy for this species.
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Fragment an existing population into two or more populations

The projectwould resultin the dissection of potential rainforesthabitat for this species however individuals would notbe
dissected with individuals being retained on the western side ofthe project boundaryonly. Habitatfor this species is
currently highly fragmented in the locality and the project would resultin further fragmentation of habitats with around 4.2
hectares of the 81.4 hectares of potential rainforesthabitatfor this species potentiallybeing impacted.

Adversely affect habitat critical to the survival of a species

Around 81.4 hectares of potential rainforesthabitat for this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. The occupied area of habitat for this species within the
projectboundary comprises less than 0.1 hectares of rainforest. Rainforest habitats within and surrounding the project
boundaryare regarded as being critical to the survival of this species and around 3 percent is proposed to be directly
impacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of habitat critical to the survival of this species.

Considering the minor proportion of habitatbeing impacted in the study area (3 per cent) and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto adversely affect
habitatcritical to the survival of the species.

Disrupt the breeding cycle of an important population

The life cycle of Macadamia tetraphyllais likelyto be linked to a large range of factors, but several importantcomponents
include:

o Potential pollinator species are known to be native bees and other invertebrates.

e Fire regimeincluding fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.

e Otherdisturbance regimes such as forestryactivities and grazing.
Macadamia tetraphylla is pollinated byboth introduced European HoneyBee (Apis mellifera) and native bees (Trigona
spp.) with native bees being the superior pollinators (Costello etal 2009). There is evidence indicating considerable
pollination occurs between populations even in highlyfragmented landscape (Neal 2007). These data indicate thatthe
species maysurvive small population size if there is a network of small populations within a region; however larger
distances between populations are notconducive to gene flow by pollen sufficientto maintain the geneticintegrity of
populations (Costello etal 2009).
Investigations into the reproduction of Macadamia tetraphylla suggesta pollen source from atleasta two kilometres
distance is an optimal outbreeding distance (Pisanu etal 2008). However, many wild populations do nothave
neighbouring populations atoptimal distances owing to habitat fragmentation which maybe the case with the population
in the projectboundary. Highly disturbed populations have been observed to produce seed and are importantas
stepping stones for genetic flow between larger populations (Pisanu etal 2008).
Considering thatthe projectwould not resultin the further isolation ofindividuals, genetic exchange between individuals
is expected to continue. There are several current disturbance regimes operating in the study area including edge effects
from habitat fragmentation, weed invasion and agricultural activities. Considering the proposed mitigation measures
including minimising indirectimpacts, habitat restoration, weed managementand monitoring, currentdisturbance
regimes are unlikelyto be exacerbated and there is potential to improve habitatcondition. The breeding cycle of this
species is unlikelyto be significantimpacted considering the minor directimpact, limited habitatfragmentation and low
potential for indirectimpacts on remaining individuals.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projectwould resultin the dissection of potential rainforesthabitat for this species. Habitat for this species is
currently highly fragmented in the locality and the project would resultin further fragmentation of habitats with around 4.2
hectares of the 81.4 hectares of potential rainforesthabitat for this species potentiallybeing impacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.
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Considering the minor proportion of habitatbeing impacted in the study area (1%) and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto modify, destroy,
remove, or isolate ordecrease the availabilityor quality of habitatto the extent that the species is likelyto decline.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Weed
managementwould be implemented during the construction phase ofthe projectto limitthe spread of exotic weed
species, including appropriate disposal of exotic vegetative material and propagules.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the proposed habitatrestoration and weed management mitigation measures and the currentlevels of weed
invasion and other disturbances the projectis unlikelyto resultin further invasive species becoming established and
resulting in furtherimpacts on the species.

Introduce disease that may cause the species to decline

Diseases which mayimpact Macadamia tetraphylla include the introduction of Root Rot Fungus (Phytophthora
cinnamomi) and other plantpathogens. Provided machineryand personnel are excluded from areas where this species
would be retained adjacentto the project, impacts from plantpathogens would be minimised. Monitoring and
managementactions for the retained populations as partofthe mitigation measures ofthe project should be carried out
in a way that minimises the risk of the spread ofdisease from plantpathogens.

Considering the proposed mitigation measures to limitthe spread and introduction ofdisease, the projectis unlikely to
resultin harm to the species from disease.

Interfere with the recovery of the species.

There is a recovery plan for the southern Macadamia species (Costello etal 2009), which includes Macadamia
tetraphylla. The projectwould not significantly conflictwith the recovery actions specified in this recovery plan. Some
recovery actions could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the
projectincluding protective fencing, monitoring of populations and weed control within habitatareas.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

6.3.6.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-23.

Table 6-23 Assessment of significance: Macadamia tetraphylla (TSC Act)
Macadamia tetraphylla

How is the project likely to affectthe lifecycle of a threatened species and/or population?

A total of 99 individuals have been recorded in the study area, of which one individual would potentiallybe directly
impacted from the project. This impact constitutes around 1 per cent of the known populationin the study area, however
the local populationis likelyto include additional individuals outside ofthe study area.

The total population size of Macadamia tetraphyllais estimated to be between 1000 and 2000 mature individuals with
around 75 key populations consisting of 5 to 20 mature specimens ateach locality(Costello et al. 2009). Therefore the
populationin the study area could be regarded as arelatively large population and potentiallyrepresents up to 10 per
cent of the entire population of Macadamia tetraphylla. The potential impacts on one individual represents a minor
proportion of the entire known population ofbetween 1000 and 2000 mature individuals (Costello etal 2009) comprising
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up to 0.1 per cent of the entire estimated population.

The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurring in
rainforesthabitats surrounding the corridorin Section 10. Macadamaia tetraphyllais pollinated by both introduced
European HoneyBee (Apis mellifera) and native bees (Trigona spp.) with native bees being the superior pollinators
(Costello etal 2009). There is evidence indicating considerable pollination occurs between populations even in highly
fragmented landscape (Neal 2007). These data indicate thatthe species maysurvive small population size if there is a
network of small populations within a region, however larger distances between populations are notconducive to gene
flow by pollen sufficientto maintain the geneticintegrity of populations (Costello etal 2009).

Investigations into the reproduction of Macadamia tetraphylla suggesta pollen source from atleasta two kilometres
distanceis an optimal outbreeding distance (Pisanu etal 2008). However, many wild populations do nothave
neighbouring populations atoptimal distances owing to habitatfragmentation which maybe the case with the population
in the projectboundary. Highly disturbed populations have been observed to produce seed and are importantas
stepping stones for genetic flow between larger populations (Pisanu etal 2008). The project would not resultin the
further isolation ofindividuals ofthis species from one another, with all known individuals being within 500 metres of
anotherindividual.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Macadamia tetraphylla is found in several regional ecosystems from complexnotophyll vine forest to Littoral Rainforest
to wet sclerophyll communities. In NSW habitat for Macadamia tetraphylla includes various rainforestcommunities.
Around 81.4 hectares of potential rainforesthabitat for this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. Reductions to the area of occupancyof this species would
be limited to less than 0.1 hectares of habitat where this species occurs within the projectboundary.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Macadamia tetraphylla is endemic to eastern Australia, with a known national distribution of scattered populations
extending from the Coomera River south of Brisbane to the Richmond Riverin northern New South Wales, and an
altitudinal range of 100 to 800 metres. Macadamaia tetraphyllais found within the Big Scrub, which has been extensively
cleared, substantiallyaltering the original distribution. There are several records in the local area including to the westof
the projectboundary at Maclean (Section 5), surrounding the corridor at Section 10 and 11 and to the south of the
corridor at Section 1.

The populationin the study area is towards the southern distributional limitfor the species and is partof the southern
group identified in the Southern Macadamia Species Recovery Plan (Costello etal 2009) which has a high priority for
recovery actions.

How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area include edge effects from habitat
fragmentation, weed invasion and agricultural activities. Potential impacts on this species, rainforesthabitats and other
threatened rainforestflora would be mitigated through restoration and management of the remaining areas of rainforest
habitatwhich would be retained within the road boundaryand proposed offsetsites. Potential restoration and
managementmeasures are detailed in a specific management plan for threatened rainforestflora species and may
include seed collection and propagation, appropriate landscaping for the project, weed managementand monitoring. No
indirectimpacts on remaining individuals surrounding the projectboundaryare anticipated.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitatcondition.

How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of potential rainforesthabitat for this species however individuals would notbe
dissected with individuals being retained on the western side ofthe project boundaryonly. Habitatfor this species is
currently highly fragmented in the locality and the project would resultin further fragmentation of habitats with around 4.2
hectares of the 81.4 hectares of potential rainforesthabitat for this species potentiallybeing impacted.
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How is the project likely to affect critical habitat?

No critical habitat has been identified for this species

Conclusion of the assessment

Considering the direct impact on only one per cent of the known population in the study area and the
potential for indirect impacts unlikely for the remaining individuals, the project is unlikely to result in a
significant impact on this species under Commonwealth and State assessment criteria. Proposed mitigation
measures are likely to result in a positive ecological outcome for this population relative to existing
disturbance regimes.

This conclusion differs from the conclusion presented in the EIS and is due to a design refinement and
impact awidance measures.

6.3.7. Streblus pendulinus

Streblus pendulinus is a small tree or shrub that grows to 12 metres tall.

This species was not considered in the EIS and has been included as a result of the revised status of the
species under the EPBC Act. The listing under the EPBC Act for Streblus pendulinus treated the species as
endemic to Norfolk Island and islands of the Pacific Ocean. However, recent taxonomic changes have
resulted in the mainland species Streblus brunonianus being included with Streblus pendulinus. The
mainland distribution of this species on the east coast of Australia between Milton in NSW to northern
Queensland has therefore been listed under the EPBC Act.

Previous surveys for rainforest plants in the study area were conducted prior to these changes taking effect
and therefore the species was not identified as a threatened species. As such, the EIS did not assess this
species.

Supplementary surweys were therefore undertaken to target this species in the study area. These surweys
recorded 43 individuals.

6.3.7.1. Direct and indirect impacts

Under the EIS design, the project would require removal of seven individuals. The design refinement at the
interchange at Wardell would increase this impact to eight. This is around 19 per cent of the known
population in the study area, but the local population is likely to include additional individuals outside the
study area. The project would also result in the removal of 4.2 hectares of potential habitat for this species.

The project would also create new edge effects due to the partial removal of a vegetation patch that could
indirectly impact one of the remaining individuals that is 3.5 metres from the project boundary. This individual
would potentially be impacted by edge effects due to removal of part of the rainforest patch where it occurs
and as a result of altered hydrology regimes.

The remaining 34 individuals are greater than 50 metres up slope of the project footprint and the project
would not result in further clearing of the patch of rainforest habitat where they occur. Indirect impacts from
altered hydrological regimes and edge effects are therefore not anticipated to be exacerbated by the project.
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6.3.7.2. Assessment of significance: endangered species (EPBC Act)

The assessment of significance was undertaken according to criteria for endangered species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-24.

Table 6-24 Assessment of significance: Streblus pendulinus (EPBC Act)

Streblus pendulinus

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton an
endangered species ifthere is a real chance or possibility that it would:

Lead to a long-term decrease in the size of a population

Recenttargeted surveys for Streblus pendulinus have recorded a total of 43 individuals in and surrounding the project
area. Of these 43 individuals, impacts would be limited to eightindividuals thatoccurin the projectboundary and there is
potential for indirectimpacts on one individual, comprising a potentialimpacton 19-21% ofthe known population in the
study area.

The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurring in
rainforesthabitats surrounding the corridorin Section 10. Streblus pendulinusis likelyto be insectand wind pollinated
andsoit is reasonable to expect the potential population to include all individuals within 500 metres ofindividuals
surrounding corridor. The seeds are readilydistributed by fruit-eating bird species.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitat which would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

The projecthas the potential to lead to a long-term decrease with up to 21% of the known population being potentially
impacted (directand indirectly), however the local population is likelyto comprise a substantiallylarger number of
individuals in surrounding habitats. The proposed mitigation measures would minimise the potential orindirectimpacts
on remaining individuals.

Considering the widespread nature ofthis species on mainland Australia and the potential for a large population to be
presentin the locality, direct and indirectimpacts on nine individuals is unlikelyto lead to long-term decrease in the size
of the local population.

Reduce the area of occupancy of the species

Streblus pendulinus occurs from Cape York Peninsula in northern Qld to Milton in south-eastNSW, as well as Norfolk
Island (The Royal Botanic Gardens and Domain Trust2012). Outside of Australia, the species is found in Papua New
Guinea, Micronesia, Vanuatu, New Caledonia, Fiji, Rapa and Hawaii.

Around 95.8 hectares of potential rainforesthabitatfor this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. Reductions to the area of occupancyof this species would
be limited to less than 0.1 hectares of habitat where this species occurs within the projectboundary.

Although there would be a small reduction to the area of occupancy for this species, the proposed mitigation measures
including restoration of rainforesthabitats have the potential to increase the area of occupancy for this species.

Fragment an existing population into two or more populations

The projectwould resultin the dissection of habitatfor this species with individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.2 hectares of the 95.8 hectares of potential rainforesthabitat for
this species potentiallybeing impacted.

Although the population would be fragmented bythe project, potential flying insect pollinators are likelyto cross the
projectboundary between individuals continuing genetic exchange between individuals.

Adversely affect habitat critical to the survival of a species

Around 95.8 hectares of potential rainforesthabitat for this species has been identified within and surrounding the project
boundary, of which around three hectares would be impacted. The occupied area of habitatfor this species within the
projectboundary comprises less than 0.1 hectares of rainforest. Rainforesthabitats within and surrounding the project
boundaryare regarded as being critical to the survival of this species and around 19-21% is proposed to be directly
impacted.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
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of habitat critical to the survival of this species.

Considering the minor proportion of habitatbeing impacted in the study area (19-21% and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto adversely affect
habitatcritical to the survival of the species.

Disrupt the breeding cycle of a population

The life cycle of Streblus pendulinusis likelyto be linked to a large range of factors, but several importantcomponents
include:

e Potential pollinator species are known to be native bees and other invertebrates.

e Fire regime including fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.
Other disturbance regimes such as forestryactivities and grazing. The individuals identified during recentfield surveys
are potentiallypart of a larger population of this species occurring in rainforesthabitats surrounding the corridorin
Section 10. Streblus pendulinusis likelyto be insectand wind pollinated and so it is reasonable to expect the potential
population to include all individuals within 500 metres ofindividuals surrounding corridor. The seeds are readily
distributed by fruit-eating bird species. The projectwould not resultin the further isolation ofindividuals ofthis species
from one another, with all known individuals being within 500 metres ofanotherindividual.
There is some potential for the genetic diversity of the local population of Streblus pendulinus to be depleted, however
considering the widespread distribution ofthe species and the relatively small proportion being impacted bythe project,
depletion ofthe genetic diversity in the species is considered unlikely. There is potential for the breeding cycle to be
disrupted from the removal of up to 21% of the known available gene pool, however considering thatthe project would
not resultin the further isolation ofindividuals, genetic exchange between individuals is expected to continue for the
remaining individuals and itis unlikely that the projectwould resultin disruption ofthe breeding cycle.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around three hectares of the 95.8 hectares of potential rainforesthabitat for
this species potentiallybeing impacted comprising around 19-21% ofthe available habitat.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the minor proportion of habitatbeing impacted in the study area (19-21%)and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto modify, destroy,
remove, or isolate or decrease the availabilityor quality of habitatto the extent that the species is likelyto decline.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Weed
managementwould be implemented during the construction phase ofthe projectto limitthe spread of exotic weed
species, including appropriate dis posal of exotic vegetative material and propagules.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the proposed habitatrestoration and weed management mitigation measures and the currentlevels of weed
invasion and otherdisturbances the projectis unlikelyto resultin further invasive species becoming established and
resulting in furtherimpacts on the species.
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Streblus pendulinus

Introduce disease that may cause the species to decline

Infection of native plants by Phytophthora cinnamomihas been identified as being spread byconstruction machinery.
This water-borne fungus infects the roots of plants and has the potential to cause dieback. Machinery associated with
vegetation clearance and subsequent construction for the project has the potential to transmitthe fungus to remaining
native vegetation remnants ofthe species. This is a potential indirectimpactto the species through the transmission of
pathogens into retained habitatnear the road. This can be mitigated through the developmentand implementation of
suitable control measures for vehicle and planthygiene and is unlikelyto have a significantimpact. It is the intention to
use currentbestpractice hygiene protocols as detailed in RTA (2011)on this project as part of the CEMP to prevent the
introduction or spread of pathogens.

The projectmitigation strategyand environmental management procedures would include guidance for preventing the
introduction and/or spread ofdisease causing agents such as bacteria and fungi. Considering the proposed mitigation
measures to limitthe spread and introduction ofdisease, the projectis unlikelyto resultin harm to the species from
disease.

Interfere with the recovery of the species.

The projectwould not significantlyconflictwith the recovery actions proposed for this species. Some recovery actions
could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the projectincluding
protective fencing, monitoring of populations and weed control within habitatareas.

To mitigate the ecological impacts from the project, an offset strategy is proposed to provide greater protection of on this
species and habitatfor other threatened flora and fauna, through placing an area of private land or state forestunder
conservation. There are several potential options for the offset strategy. An offset supporting Streblus pendulinus would
contribute towards the recovery of the species.

Conclusion of the assessment

Ovwerall, the project would have a potential impact on 19-21 per cent of the known population of Streblus
pendulinus in the study area. Eight individuals would be removed and one individual would be indirectly
impacted.

Howevwer, the project is unlikely toresult in a significant impact on the local population because the local
population is likely to comprise a substantially larger number of individuals. The individuals identified during
recent field surveys are likely to be part of a much larger population of this species occurring in rainforest
habitats surrounding the corridor in Section 10. In addition, the species is widespread on the mainland, and
there are large areas of habitat surrounding the project that are likely to support a relatively large population.

This species was not considered in the EIS and has been included as a result of the revised status of the
species under the EPBC Act.

6.3.8. Syzygium hodgkinsoniae

Syzygium hodgkinsoniae is a small tree that grows to 11 metres tall on. This species has been re-assessed
because of the proposed design refinement at the interchange at Wardell.

Surweys undertaken for the EIS identified one individual of Syzygium hodgkinsoniae in the area. However,
supplementary surveys undertaken beyond the project boundary identified a total of eight individuals.

6.3.8.1. Direct and indirect impacts

The design refinement at the proposed interchange at Wardell would avoid direct impacts on this species.
However, one individual occurs less than one metre from the project boundary and is likely to be indirectly
impacted. Indirect impacts could consist of edge effects and altered hydrology regimes.
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An additional eight individuals occur around 4.5 kilometres to the north of this single individual on the edge of
the project boundary and are likely to be part of a separate sub-population of this species. These eight
individuals occur around 175 metres upstream of the project, so indirect impacts on these individuals are not
anticipated.

The one individual of Syzygium hodgkinsoniae constitutes around 11 per cent of the known population in the
study area, but the local population is likely to include additional individuals outside the study area.

The design refinement would also result in the removal of 4.2 hectares of potential habitat for this species.

6.3.8.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for winerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-25.

Table 6-25 Assessment of significance: Syzygium hodgkinsoniae (EPBC Act)

Syzygium hodgkinsoniae

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

A total of 9 individuals have been recorded in the study area, of which 1 individual is within one metre of the project
boundaryand would potentiallybe indirectlyimpacted from edge effects by the project. This impactconstitutes around
11% of the known population in the study area, however the local population is likelyto include additional individuals
outside ofthe study area. The modified conceptdesign would resultin the removal of 4.2 hectares of potential habitatfor
this species.

This species is presumed to be insect/bird pollinated and so itis reasonable to expect the potential population to include
all individuals within 500 metres ofindividuals surrounding corridor. The seeds are likelyto be readily distributed by fruit-
eating bird species. The projectwould not resultin the further isolation ofindividuals of this species from one another,
with all known individuals being within 500 metres ofanotherindividual.

The projectwould resultin the removal of 4.2 hectares of potential habitat for this species and there is potential foredge
effects from habitatremoval to indirectlyimpactone individual in close proximityto the projectboundary.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

The projectis unlikely to lead to a long-term decrease in the population with only one of the nine remaining individuals
being wilnerable to indirectimpacts. The proposed mitigation measures would minimise the potential for indirectimpacts
on individuals.

Reduce the area of occupancy of an important population

In NSW habitatfor Syzygium hodgkinsoniae includes various rainforestcommunities. Around 81.4 hectares of potential
rainforesthabitatfor this species has been identified within and surrounding the projectboundary, of which around 4.2
hectares would be impacted. Reductions to the area of occupancyof this species would be limited to less than 0.1
hectares of habitatwhere this species occurs within the projectboundary.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofremaining rainforest habitatwithin the road boundary and proposed offsetsites. Potential
restoration and managementmeasures are detailed in a specific managementplan for threatened rainforestflora
species and mayinclude seed collection and propagation, appropriate landscaping for the project, weed management
and monitoring. These measures have the potential to increase the area of occupancy for this species.

Although there would be a small reduction to the area of occupancy for this species proposed mitigation measures
including restoration of rainforesthabitats have the potential to increase the area of occupancy for this species.

Fragment an existing population into two or more populations

The projectwould resultin the dissection of habitatfor this species. Habitatfor this species is currentlyhighly fragmented
in the locality and the project would resultin further fragmentation of habitats with around 4.2 hectares ofthe 81.4
hectares of potential rainforesthabitat for this species potentiallybeing impacted.
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Syzygium hodgkinsoniae
Although the population would be potentiallyfragmented bythe project, potential flying insectpollinators are likelyto
cross the projectboundary between individuals continuing genetic exchange between individuals.

Adversely affect habitat critical to the survival of a species

Around 81.4 hectares of potential rainforesthabitatfor this species has been identified within and surrounding the project
boundary, of which around 4.2 hectares would be impacted. The occupied area of habitat for this species within the
projectboundary comprises less than 0.1 hectares of rainforest. Rainforesthabitats within and surrounding the project
boundaryare regarded as being critical to the survival of this species and around 3 percent is proposed to be directly
impacted.

Potential impacts on this species, rainforest habitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of habitat critical to the survival of this species.

The projectwould resultin the removal of around 4.2 hectares of habitat critical to the survival of the species.

Disrupt the breeding cycle of an important population

The life cycle of Syzygium hodgkinsoniae is likelyto be linked to a large range of factors, but several important
components include:

e Potential pollinator species are known to be native bees and other invertebrates.

e Fire regimeincluding fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.

e Seeddispersal

e Otherdisturbance regimes such as forestryactivities and grazing.
The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurring in
rainforesthabitats surrounding the corridorin Section 10. Syzygium hodgkinsoniae is insect/bird pollinated and so itis
reasonable to expect the potential population to include all individuals within 500 metres ofindividuals surrounding
corridor. The seeds are likelyto be readilydistributed by fruit-eating bird species. The projectwould not resultin the
further isolation of individuals ofthis species from one another.
There are several current disturbance regimes operating in the study area including edge effects from habitat
fragmentation, weed invasion and agricultural activities. Considering the proposed mitigation measures including
minimising indirectim pacts, habitatrestoration, weed managementand monitoring, currentdisturbance regimes are
unlikelyto be exacerbated and there is potential to improve habitatcondition.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the species is

likely to decline

The projectwould resultin the dissection of habitatfor this species with, individuals being presenton the eastern and
western side ofthe project. Habitatfor this species is currentlyhighlyfragmented in the locality and the projectwould
resultin further fragmentation of habitats with around 4.2 hectares of the 81.4 hectares of potential rainforesthabitat for
this species potentiallybeing impacted comprising around 3 per cent of the available habitat.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the minor proportion of habitatbeing impacted in the study area (3 per cent) and the proposed restoration,
managementand monitoring proposed as partofthe mitigation measures the projectis unlikelyto modify, destroy,
remove, or isolate ordecrease the availabilityor quality of habitatto the extent that the species is likelyto decline.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Weed
managementwould be implemented during the construction phase ofthe projectto limitthe spread of exotic weed
species, including appropriate dis posal of exotic vegetative material and propagules.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
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Syzygium hodgkinsoniae

restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring. These measures have the potential to increase the area
of occupancy for this species.

Considering the proposed habitatrestoration and weed management mitigation measures and the currentlevels of weed
invasion and other disturbances the projectis unlikelyto resultin further invasive species becoming established and
resulting in furtherimpacts on the species.

Introduce disease that may cause the species to decline

Diseases which mayimpact Syzygium hodgkinsoniae include the introduction of RootRot Fungus (Phytophthora
cinnamomi) and other plantpathogens such as Myrtle Rust (Puccinia psidii s.l.). Provided construction machineryand
personnel are excluded from areas where this species would be retained adjacentto the project, impacts from plant
pathogens would be minimised. Monitoring and managementactions for the retained populations as partofthe mitigation
measures ofthe project should be carried outin a way that minimises the risk ofthe spread ofdisease from plant
pathogens.

Considering the proposed mitigation measures to limitthe spread and introduction of disease, the projectis unlikely to
resultin harm to the species from disease.

Interfere with the recovery of the species.

The projectwould not significantly conflict with the recovery actions proposed for Syzygium hodgkinsoniae. Some
recovery actions could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the
projectincluding protective fencing, monitoring of populations and weed control within habitatareas.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

6.3.8.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-26.

Table 6-26 Assessment of significance: Syzygium hodgkinsoniae (TSC Act)

Syzygium hodgkinsoniae

How is the project likely to affectthe lifecycle of a threatened species and/or population?

All known locations ofthis species have been avoided, however one individual occurs less than one metre from the
projectboundary andis likely to be indirectlyimpacted. An additional eightindividuals occuraround 4.5 kilometres to the
north of this single individual on the edge of the project boundaryand are likely to be part of a separate sub-population of
this species. Remaining individuals occuraround 175 metres up slope ofthe project and there is not anticipated to be
any indirectimpacts on these individuals. There is anticipated to indirectimpacts on the single individual in close
proximity to the projectboundary from edge effects and altered hydrology regimes considering the very close proximity
(less than one metre) to the project boundary.

The individuals identified during recentfield surveys are potentiallypart of a larger population ofthis species occurring in
rainforesthabitats surrounding the corridorin Section 10. Syzygium hodgkinsoniae is insect/bird pollinated and so itis
reasonable to expect the potential population to include all individuals within 500 metres ofindividuals surrounding
corridor. The project would notresultin the further isolation ofindividuals ofthis species from one another, with all known
remaining individuals being within 500 metres of anotherindividual.

The modified conceptdesign would resultin the removal of 4.2 hectares of potential habitatfor this species and there is
potential for edge effects from habitat removal to indirectly impactfour of the remaining individuals in close proximityto
the projectboundary. The project boundaryis around 7 metres from one individual and 22 metres from three individuals
which would potentiallyimpacted from edge effects with the removal of part of the rainforestpatch where these
individuals occur. These individuals also occur on relatively flat terrain and therefore are wulnerable to changes to
hydrology regimes as aresultofthe project.
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Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

It is found on deep rich alluvial and basaltsoils. Around 81.4 hectares of potential rainforesthabitatfor this species has
been identified within and surrounding the projectboundary, of which around 4.2 hectares would be impacted.

There is potential for edge effects from habitatremoval to indirectlyimpactfour of the remaining individualsin close
proximity to the projectboundary. The projectboundaryis around 7 metres from one individual and 22 metres from three
individuals which would potentiallyimpacted from edge effects with the removal of part of the rainforestpatch where
these individuals occur. These individuals also occur on relatively flat terrain and therefore are wlnerable to changes to
hydrology regimes as aresultofthe project.

The mitigation measures outlined in the working paper and species-specific managementplans are directlyapplicable to
both the conceptdesign and the design refinement around rainforest patches in Section 10. Specific mitigation measures
for this species would focus on maintaining existing biotic and abiotic conditions in the patch of rainforestwhere the
remaining four individuals ofthis species occurin close proximityto the project boundaryalong with three other
threatened rainforestspecies. Specific measures for this patch include the establishmentofan exclusion zone including
installation of barrier fencing during construction, adequate sedimentand erosion controls during construction, sediment
retention basins up stream ofthis patch and the installation ofa bridge structure over Randles Creek feeding into this
patch which would maintain existing hydrological conditions as close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitatwhich would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Ocecurs in a geographicallydisjunctdistribution from the Richmond Riverin north-eastNew South Wales (NSW) to
Maleny and Kin Kin in south-eastQueensland, with disjunct populations in Kuranda and Gordonvale, north-east
Queensland. The occurrence in the projectboundaryis near the southern distributional limitforthe species. There are
three records in the local areaincluding around two kilometres westofthe corridorin Section 8.

How is the project likely to affect current disturbance regimes?

There are several current disturbance regimes operating in the study area including edge effects from habitat
fragmentation, weed invasion and agricultural activities. The projectwould resultin the removal of 4.2 hectares of
potential habitatfor this species and there is potential for edge effects from habitatremoval to indirectlyimpacta single
individual close proximity (less than one metre) to the project.

Specific mitigation measures for this species would focus on maintaining existing bioticand abiotic conditionsin the
patch of rainforestwhere the individual of this species occurs in close proximityto the projectboundary. Specific
measures for this patch include the establishmentofan exclusion zone including installation of barrier fencing during
construction, adequate sedimentand erosion controls during construction, sedimentretention basins up stream ofthis
patch and the installation ofa bridge structure over Randles Creek feeding into this patch which would maintain existing
hydrological conditions as close as possible.

Potential impacts on this species, rainforesthabitats and other threatened rainforestflora would be mitigated through
restoration and managementofthe remaining areas ofrainforesthabitat which would be retained within the road
boundaryand proposed offsetsites. Potential restoration and managementmeasures are detailed in a specific
managementplan for threatened rainforestflora species and mayinclude seed collection and propagation, appropriate
landscaping for the project, weed managementand monitoring.

Considering the proposed mitigation measures including minimising indirectimpacts, habitatrestoration, weed
managementand monitoring, currentdisturbance regimes are unlikelyto be exacerbated and there is potential to
improve habitatcondition.

How is the project likely to affect habitat connectivity?

The projectwould resultin the dissection of habitatfor this species, however habitatfor this species is currentlyhighly
fragmented in the locality and the project would resultin further fragmentation of habitats with around 4.2 hectares ofthe
81.4 hectares of potential rainforesthabitat for this species potentiallybeing impacted.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species
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Conclusion of the assessment

The project would result in a significant impact on Syzygium hodgkinsoniae under Commonwealth and State
assessment criteria, as it would have a potential indirect impact on 11 per cent of the known population in
the study area (one individual). Proposed mitigation measures would minimise the potential for a significant
impact on this species.

This conclusion is consistent with the conclusion in the EIS.
6.3.9. Summary of assessment of significance for threatened rainforest plants

The assessment of significance for threatened rainforest plants is summarised in Table 6-27.

Table 6-27 Conclusion of the impact assessment for rainforest plants

EPBC Act | TSC Act

Acronychia littoralis (Scented Acronychia) E E Yes
Archidendron hendersonii (White Lace Flower) - \Y, No
Cryptocarya foetida (Stinking Cryptocarya) V \Y, Yes
Endiandra hayesii (RustyRose Walnut) V \Y, Yes
Endiandra muelleri sub sp. bracteata (Green-leaved Rose Walnut) - E No
Macadamaia tetraphylla (Rough-shelled Bush Nut) \% V No
Streblus pendulinus syn.S. brunonianus (Whalebone Tree) E - No
Syzygium hodgkinsoniae (Red Lilly Pilly) V Y, Yes

6.4. Other threatened (non-rainforest) flora

The supplementary surveys confirmed the results and assessment of impacts from the EIS biodiversity
working paper. The surveys also recorded new threatened species not previously identified, and changed
threatened species population size for several other species, as shown in Table 6-28.

Table 6-28 Results of threatened plant surveys and adjusted impacts

Project [\ [} Adjusted Total subject
= Section impacted | No. population
) ((Z5)] impacted
Il
Angophora robur(Sandstone Rough-barked 3 6893 7056 125,076
Apple)
Arthraxon hispidus (Hairy Joint-grass) V \Y 10 9.8 ha 8.4 ha 21.3 ha
Eleocharis tetraquetra (Square-stemmed - E 1 0 6 11
Spike-rush) population  population
clusters clusters

Eucalyptus tetrapleura (Square-fruited V \Y 2 1213 760 159,629
Ironbark)
Grevillea quadricauda V v 3 8 8 218
Four-tailed Grevillea
Lindsaea incisa (Slender Screw Fern) E 3 0.4 0.4 2.7 ha
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Project
o Section
o
w
Il

[\ [} Adjusted
impacted | No.
((Z5)] impacted

Total subject
population

Marsdenia longiloba (Slender Marsdenia) E 10

Maundia triglochinoides Vv 1 3.15 ha
Phaius australis (Southern Swamp Orchid) E E 9 68
Quassia sp. Mooney Creek (Moonee E E 1 899
Quassia)

An assessment of significance is required for species where there has been a change from the impacts
reported in the EIS, resulting in either an increase or decrease in the level of impact or there is a reported
increase in population size determined by the targeted survweys. Accordingly, a revised assessment of
significance was undertaken for the following species:

e Angophora robur.

e Arthraxon hispidus.

e Eleocharis tetraquetra.
e FEucalyptus tetrapleura.
e Maundia triglochinoides.
e Olax angulata.

e Quassia sp. Moonee Creek.

With regard to the remaining species, the following applies:

e Marsdenia longiloba: In the EIS, it was assessed that the project would not impact on any individuals
of the species. Supplementary surweys identified an additional small population of Marsdenia
longiloba outside the Section 10 project corridor that are not expected to be indirectly impacted by the
project. Therefore, there is no change in potential impact to the species, and a revised assessment of
significance is not required.

e [Lindsaea incisa: The EIS identified an impact on 0.4 hectares of this species, out of a known 2.7
hectares population. Through supplementary surveys, an additional small population of Lindsaea
incisa was identified in the study area along an access track to a proposed ancillary site and well
outside the project corridor in Section 3. The plants could be awided through management measures
and would not be impacted by the project. Therefore, there is no change in potential impact to the
species, and a revised assessment of significance is not required.

e Phaius australis: In the EIS, it was reported that the project would not impact this species, so it was
not assessed. Supplementary surveys have identified a new population of the Phaius australis in
Broadwater National Park to the east of the project in Section 9. This conserved population is at a
suitable distance from the project where indirect impacts are not expected. Therefore, an assessment
of significance is not required.

e Grevillea quadricauda: The EIS identified 208 individuals of this species in two subpopulations.
Supplementary sureys of the species have increased this number to 218 individuals. These 10
newly identified plants would not be impacted by the project, and the impact on the species remains
as identified in Table 10-15 of the EIS, with only eight individuals within the project boundary.

Woolgoolgato Ballinaupgrade PAGE 264



Supplementary Biodiversity Assessment FINAL November 2013

6.4.1. Angophora robur
6.4.1.1. Direct and indirect impacts

Angophora robur is a species of Eucalypt tree known from dry-forests in the Clarence Valley. The EIS design
would require removal of 6893 Angophora robur individuals. The design refinements would increase the
impact to 7056 individuals (an additional 163 individuals). This impact represents 5.6 per cent of the local
population (125,076 individuals). The increased loss of individuals would result from:

e Design refinements at Firth Heinz Road (loss of an additional 181 individuals).
e Design refinements at Crowleys Road (loss of an additional 11 individuals).
e Design refinements at the rest area at Tucabia (awidance of 408 individuals).

e The confirmed recording of 379 additional individuals in the corridor during the supplementary
surveys.

Indirect impacts on the remaining individuals of Angophora robur adjacent to the project boundary may
involve weed and disease invasion and contaminated surface runoff. These effects are not anticipated to be
substantial and mitigation measures would manage the potential impacts. The project would be downstream
of the majority of the retained individuals, so indirect impacts from altered hydrological and soil conditions
would be limited. Considering Angophora robur has been observed growing in edge-affected habitats
throughout the study area including roadsides, impacts from edge effects are not anticipated to significantly
affect the growth or health of individuals.

The project would create around 20 kilometres of new edges through Angophora robur habitat. Indirect
impacts on habitat for the species may extend up to 30 metres from the edge of the project, resulting in
potential impacts on up to 60 hectares of habitat for Angophora robur. However, much of this area of habitat
would be upslope of the project and substantial indirect impacts are unlikely to occur.

The population clusters and potential impacts from the project on Angophora robur are detailed in Table 6-
29.

Table 6-29 Angophora robur populations and impacts from the project

Subpopulation location Area of Predicted Number of Area of occupied
habitat population individuals in habitat in project

occupied number project boundary
(hectares) boundary (proportion)

Eastern Population (Pillar Valley, Tucabia, Tyndale including Pine Brush SF and Newfoundland SF)

Population Cluster 1— Pillar Valley 452 37,988 1529 18.2 hectares
(4%)

Population Cluster 2 — Firth Heinz Rd 23 1,971 301 3.6 hectares
(15.2%)

Population Cluster 3— Bostock Road 21 1,734 492 5.9 hectares
(28.3%)

Population Cluster4— Sommervale Road 190 15,963 1,362 16.2 hectares

fo Tallowwood Lane (8.5%)

Population Cluster 5— Tucabia Road 14 1183 142 1.7 hectares
(12%)
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Subpopulation location Area of Predicted Number of Area of occupied
habitat population individuals in habitat in project
occupied number project boundary
(hectares) boundary (proportion)

Population Cluster 6 — Tyndale 686 57,625 3230 38.5 hectares

(5.6%)

Eastern Population (total including Known: Known: Known: 84.1 hectares

additional population clusters not 1489 125,076 7056 (5.6% of known

impacted by the project) local
population)

Northwest Population (Copmanhurst, Known:457 Known: 38,388 0 0

Coaldale including Fortis Creek NP) Predicted Predicted
7,368 618,912

Southwest Population (Glenreagh, Unknown 500 known from 0 0

Kangaroo Creek, Chambigne NR) records

Total (including known and predicted 9,314 782,376 7056 84.1 hectares

and records from southwest hectares from total 9,314

population) hectares

(0.9% of known
regional
population)

Because of the additional impacts on Angophora robur, assessments of significance have been revised.
These are provided below.

6.4.1.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for winerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-30.

Table 6-30 Assessment of significance: Angophora robur (EPBC Act)

Angophora robur

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

A large population of Angophora roburhas been identified in the local area growing on Kangaroo Creek Sandstone
geologybetween the Pillar Valley and the Maclean area as part of the ecological surveys for the Wells Crossing to lluka
Road projectboundary (SKM 2009), and supplementarysurveys undertaken for this project in February 2011, December
2011 and January 2013.
There is estimated to be around 7,056 individuals of Angophora rob ur affected by the projectoccurring over 84.1
hectares.Based on calculations from the detailed surveys, the average number of individuals per hectare is 84. This
average was extrapolated across the known and predicted regional distribution for this species and the results are
provided above in Table 6-28. The entire currentknown extent of Angophora roburincludes three main clusters
comprising:

e The eastern population within and surrounding the studyarea between Pillar Valley and Tyndale.

e North-westof Coffs Harbourin the Coutts Crossing and Nymboida regions.

¢ North-westof Grafton in the Copmanhurstand Coaldale regions.
The known regional distribution including the eastern population and northwest population is estimated to comprise
163,464 individuals occurring over 1,946 hectares, whilstthe predicted distribution includes a far larger area with the
northwestpopulation estimated to consistof618,912 individuals over 7,368 hectares.
The population in the corridor represents the known eastern distribution ofthe species. A total of 11 population clusters
within the larger eastern sub-population have been mapped within and surrounding the projectboundaryoccurring over
1,489 hectares with individual clusters ranging from 14 to 686 hectares in area. All known locations within 500 metres of
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Angophora robur

each other have been regarded as being part of the same population cluster based on the likely maximum dispersal
distance of pollinators between sub-populations. A total of six of the 11 known population clusters occurin the project
boundary.

The projectwould potentiallyimpactup to 7,056 individual Angophora roburincluding 84.1 hectares ofknown habitat.
This impactrepresents a significant proportion ofthe known extent of the eastern sub-population comprising around 5.6
per cent of the population and area of habitat. It is highlylikely that there are additional population clusters of Angophora
roburwithin the eastern population in areas notsurveyed during the study, including private property, state forests and
national park estates.

There would also potentiallybe indirectimpacts from edge effects and habitatfragmentation. Angophora roburwas
recorded in currently edge affected habitats in the study area including open paddocks. Therefore Angophora roburis
likely to be somewhattolerantof edge effects and indirectimpacts are notexpected to significantlyimpactthe life cycle
attributes of Angophora robur, particularlywith appropriate mitigation to reduce these edge effects such as weed
treatment, water quality controls and native landscaping. Indirectimpacts on habitatfor the species mayextend up to 30
metres from the edge of the project, with around 20 kilometres ofnew edges being created through Angophora robur
populations resulting in potential impacts on up to 60 hectares of habitatfor Angophora rob ur. However much of this area
of habitat is up slope of the projectand is unlikelyto substantiallyindirectlyimpacted.

The projectwould potentiallyhave a significantimpactto the eastern population of Angophora rob ur considering that
potentiallyup to 5.6 per cent of the local population would be impacted. The local gene pool would be reduced from the
projecthowever this impactcan be mitigated somewhatthrough a seed collection and propagation strategy. Considering
the large degree of impacton this species the projectwould potentiallyto lead to a long-term decrease in the size of this
important population, however this could be somewhat offsetthrough the restoration of potential habitatfor the speciesin
modified lands and protection of habitatfor the species.

Reduce the area of occupancy of an important population

The projectwould resultin the removal of up to 84.1 hectares of known occupied habitatfor Angophora robur. This area
of potentiallyimpacted habitatcomprises around:

e 5.6 per cent of the known occupied habitat of the eastern sub-population.
e 4.3 per cent of the known extent of the eastern population and northwestsub-population.

e 0.9 per cent of the known and predicted extent of the eastern and northwestsub-populations and records from
the southwestsub-population (500 individuals).

Impacts to the eastern sub-population (5.6 per cent) are relatively significantconsidering this population represents the
eastern extent of the species. There is limited known representation in conservation reserves and this area would be
subjectto increasing development pressure in the future. It is highly likely that there are additional population clusters of
Angophora roburwithin the eastern population in areas notsurveyed during the study, including private property, state
forests and national park estates.
The potential impacts on habitatfor Angophora roburare likelyto representa significantlysmaller proportion when
including the entire extent of the species, including the southwestsub-population and additional locations ofthe eastern
and northwestsub-populations notsurveyed during this project.
Considering the large degree of impactto this important population the extent would be reduced through direct impacts
from the project.

Fragment an existing population into two or more populations

Several of the population clusters would be dissected bythe projectimpacting habitat connectivity for Angophora robur.
Considering the high mobilityof some pollinator species such as insects, birds and bats, and wind dispersal of pollen,
gene flow is expected to continue across the width of the project.

Adversely affect habitat critical to the survival of a species

The projectwould potentiallyimpactup to 7,056 individual Angophora roburincluding 84.1 hectares ofknown habitat.
This impactrepresents a significant proportion ofthe known extent of the eastern sub-population comprising around 5.6
per cent of the population and area of habitat. It is highlylikely that there are additional population clusters of Angophora
roburwithin the eastern population in areas notsurveyed during the study, including private property, state forests and
national park estates. The total known population consisting ofthe northwestand eastern sub-populations comprises
163,464 individuals occurring over 1,946 hectares, of which the potential impactrepresents around 4.3 per cent of the
population and area of habitat. The projectwould adverselyaffect around 84.1 hectares of habitat critical to the survival
of the species.
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Angophora robur

Disrupt the breeding cycle of an important population

The life cycle of Angophora roburis likelyto be linked to a large range of factors, but several importantcomponents
include:

e Potential pollinator species are known to be native bees and other invertebrates.

e Fire regimeincluding fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.

e Otherdisturbance regimes such as forestryactivities and grazing.
The populationin the corridor represents the known eastern distribution ofthe species. A total of 11 population clusters
within the larger eastern sub-population have been mapped within and surrounding the projectboundaryoccurring over a
total of 1,489 hectares with individual clusters ranging from 1.3 to 684 hectares in area. All known locations within 500
metres ofeach otherhave beenregarded as being partof the same population clusterbased on the likelymaximum
dispersal distance of pollinators between sub-populations.
Considering the large proportion of the population thatwould remain in the local area and the high mobilityof pollinator
species the projectis unlikelyto lead to inbreeding depressions due to fragmentation. Habitatfor pollinator species would
be removed, however sufficienthabitatfor large populations of potential pollinator s pecies would remain in surrounding
areas. The projecthas the potential to disruptthe breeding cycle of this important population through depletion of genetic
diversity, however pollination is expected to continue within the remaining proportion ofthe population.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projectwould potentiallyimpactup to 7,056 individual Angophora roburincluding 84.1 hectares ofknown habitat.
This impactrepresents a significantproportion ofthe known extent of the eastern sub-population comprising around 5.6
per cent of the population and area of habitat. It is highlylikely that there are additional population clusters of Angophora
roburwithin the eastern population in areas notsurveyed during the study, including private property, state forests and
national park estates. The total known population consisting ofthe northwestand eastern sub-populations comprises
163,464 individuals occurring over 1,946 hectares, of which the potential impactrepresents around 4.3 per cent of the
population and area of habitat. The projectwould remove up to 84.1 hectares of habitat for the species which would
resultin declines to the species.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Other indirect
impacts are likelyto be minordue to remaining individuals being presentupslope ofthe project. Therefore impacts from
stormwater runoffsuch as increased water and nutrientloads would notbe a significantimpact.

Weed managementwould be implemented during the construction phase ofthe projectto limitthe spread of exotic weed
species, including appropriate dis posal of exotic vegetative material and propagules.

Introduce disease that may cause the species to decline

Diseases which mayimpact Angophora roburinclude the introduction of Root Rot Fungus (Phytophthora cinnamomi)
and other plantpathogens. Provided construction machineryand personnel are excluded from areas where this species
would be retained adjacentto the project, impacts from plantpathogens would be minimised. Monitoring and
managementactions for the retained populations as partofthe mitigation measures ofthe project should be carried out
in a way that minimises the risk of the spread ofdisease from plantpathogens.

Interfere with the recovery of the species.

The projectwould not significantlyconflict with the recovery actions proposed for Angophora robur. Some recovery
actions could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the project
including protective fencing, monitoring of populations and weed control within habitatareas.

To mitigate the ecological impacts from the projectan offsetstrategyis proposed to provide greater protection of
Angophora roburand habitat for other threatened flora and fauna, through placing an area of private land or state forest
under conservation. There are several potential options for the offset strategy. An offset supporting alarge number of
Angophora roburwould contribute towards the recovery of the species.
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6.4.1.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for Angophora robur was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-31.

Table 6-31 Assessment of significance: Angophora robur (TSC Act)

Angophora robur

How is the project likely to affectthe lifecycle of a threatened species and/or population?

A large population of Angophora roburhas been identified in the local area growing on Kangaroo Creek Sandstone
geologybetween the Pillar Valley and the Maclean area as part of the ecological surveys for the Wells Crossing to lluka
Road projectboundary (SKM 2009), and supplementarysurveys undertaken for this project in February 2011,
December2011 and January2013.
The life cycle of Angophoraroburis likelyto be linked to a large range of factors, but several importantcomponents
include:

e A widerange of potential pollinator species including insects, birds, bats and arboreal mammals.

e Fire regimeincluding fire intensity, frequency and season.

e Available gene pool.

e Hybridisation with Angophora woodsiana.

e Otherdisturbance regimes such as forestryactivities and grazing.
The projectwould potentiallyimpactup to 7,056 individual Angophora roburincluding 84.1 hectares ofknown habitat.
This impactrepresents a significantproportion ofthe known extent of the eastern sub-population comprising around 5.6
per cent of the population and area of habitat.
The projectwould potentiallyhave a significantimpactto the eastern population of Angophora rob ur considering that
potentiallyup to 5.6 per cent of the local population would be impacted. The local gene pool would be reduced from the
projecthowever this impactcan be mitigated somewhatthrough a seed collection and propagation strategy.
Considering the large proportion ofthe population thatwould remain in the local area and the high mobility of pollinator
species the projectis unlikelyto lead to inbreeding depressions due to fragmentation. Habitat for pollinator species
would be removed, however s ufficienthabitat for large populations of potential pollinator s pecies would remain in
surrounding areas. The life cycle of the species is unlikelyto be substantiallymodified bythe projectprovided mitigation
measures are adequatelyimplemented.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

There is estimated to be around 7,056 individuals of Angophora roburin the projectboundary occurring over 84.1
hectares. The entire current known extent of Angophora roburincludes three main clusters as detailed in the table
below, comprising:

e The eastern population within and surrounding the studyarea between Pillar Valley and Tyndale.

¢ North-westof Coffs Harbourin the Coutts Crossing and Nymboida regions.

e North-westof Grafton in the Copmanhurstand Coaldale regions.

The projectwould resultin a larger fire break to wildfire approaching from the west potentiallyresulting in the frequency
of wildfire to be reduced in population clusters to the eastof the projectboundary. Vegetation clearing would potentially
contribute to further invasion of Lantana camara and other exotic species particularlyalong the edges of the project
boundarywhere there would be increased sunlightavailability. Considering thatthe majority of the population adjacent
to the project boundaryoccurs upslope ofthe project,impacts from some ofthe potential indirectimpacts such as
stormwater runoffand altered hydrology would not affect the remaining individuals of Angophora rob ur.
Indirectimpacts on habitatfor the species mayextend up to 30 metres from the edge of the project, with around 20
kilometres of new edges being created through Angophora roburpopulations resulting in potential impacts on up to 60
hectares of habitatfor Angophora robur. However as mentioned much ofthis area of habitat is up slope of the project
andis unlikely to substantiallyindirectlyimpacted.

A total of sixof the 11 known population clusters occurin the projectboundaryand these are described in Table 6-28.
Around 5.6 per cent of the known area of habitatoccupied by the local population would be impacted bythe project.
The potentialimpacts on habitatfor Angophora roburis likelyto representa relative small proportion ofthe available
habitatin the locality when considering additional areas of habitatare likely to be presentin unsurveyed areas, and this
is further reduced when considering the entire extent of the species, including the southwestand northwestsub-
populations.
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Does the project affect any threatened species or populations that are at the limit of its known distribution?

Angophora roburis endemic to sandstone ridges and slopes from around Glenreagh to the Coaldale area north-west of
Grafton, and along the Somervale Range eastof Grafton between Pillar Valley and Maclean. Within this range, the
current known distribution is patchy, however the species has notbeen extensivelysurveyed and the full extent of the
population is unknown.

The population within the projectboundary is at the north-eastern extent of known distribution of Angophora roburand
may potentiallyrepresentthe distributional limitofthe species. There are known populations extending along the
Somervale Range consistofaround 11 population clusters containing an estimated 125,076 individuals. Several small
population clusters occur to the north, south and eastof the population in the project boundaryincluding a very small
population 7.5 kilometres to the north in Woodford Island North State Forest, several small clusters 7.5 to 9.5 kilometres
to the south in Newfoundland State Forestand on private property 2.5 kilometres to the east. Several of these smaller
population clustersinclude intergrades with Angophora woodsiana.

How is the project likely to affect current disturbance regimes?

The projectwould resultin a larger fire break to wildfire approaching from the west potentiallyresulting in the frequency
of wildfire to be reduced in population clusters to the eastof the projectboundary. Vegetation clearing would potentially
contribute to further invasion of Lantana camara and other exotic species particularlyalong the edges of the project
boundarywhere there would be increased sunlightavailability. Considering thatthe majority of the population adjacent
to the project boundaryoccurs upslope ofthe project,impacts from some ofthe potential indirectimpacts such as
stormwater runoffand altered hydrology would not affect the remaining individuals of Angophora robur.

How is the project likely to affect habitat connectivity?

Several of the population clusters would be dissected bythe project impacting habitat connectivity for Angophora robur.
Considering the high mobilityof some pollinator species such as insects, birds and bats, and wind dispersal of pollen,
gene flow is expected to continue across the width of the project.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species

Conclusion of the assessment

The project would have a significant impact on the local population of Angophora robur as it would remove

an estimated 7056 individuals within the project boundary, which occur over 84.1 hectares and comprise up
to 5.6 per cent of the local population.

This conclusion is consistent with the conclusion in the EIS.
6.4.2. Arthraxon hispidus

6.4.2.1. Direct and indirect impacts

Arthraxon hispidus is a species of grass with habitat preference for cleared wet pasture land and paddocks.
Surweys for the EIS recorded several large populations of Arthraxon hispidus in Section 10 between Lumleys
Lane and Coolgardie Road (station 154.9 to 157.6). No additional populations were identified from the
supplementary surveys.

The impacts on this species are calculated in terms of area of habitat, rather than individual plants, as
individuals are very difficult to distinguish and quantify in the field. The EIS assessed that the EIS design
would require removal of 9.8 hectares of this species. The design refinement at the interchange at Wardell
would awoid direct impacts on 1.4 hectares; as a result, 8.4 hectares would be remowved.

The total area of occupied habitat identified in the study area comprises 20.9 hectares. Hence, the project
would directly clear around 40 per cent of the local population. Additional areas may be indirectly impacted
as well, but this species fawours disturbed and modified habitats and has potential to colonise areas
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disturbed by the project. The spatial extent of the population is large with a potential population size
suggesting that the risk of local extinction from removal of 40 per cent of this population would still be low.
Howevwer, there is a risk of increased weed abundance adjoining the road and this would increase
competition with remaining areas of Arthraxon hispidus in addition to runoff impacts.

Some drying out of land around the population may result from the collection of surface water and diversion
to drains and basins away from the low-lying areas, but it is expected that the site’s low-lying topographic
position on the floodplain will mean that soil moisture conditions remain damp enough for germination and
growth of Arthraxon hispidus.

This local population is divided into four sub-populations with all occupied habitats within 150 metres of each
other regarded as being part of the same sub-population. The potential impacts on each sub-population and
the total local population are summarised in Table 6-32. Studies on seed dispersal by Arthraxon hispidus
(Benwell, 2004) showed the species has low dispersal capabilities and propagation generally occurs close to
parent plants. The distance between these sub-populations may suggest they are separate population
clusters.

Table 6-32 Arthraxon hispidus sub-populations and impacts

Sub-population Population Distance from Area of Area of % of impact on
Name/Location dissected by nearest sub- occupied impacted population
project population habitat occupied
(metres) habitat

1—Lumleys Lane No 995 4.2 ha 29 ha 69%

2 - Central Yes 415 4.9 ha 3.0 ha 61%

3 — Coolgardie Road Yes 180 29ha 1.1 ha 37%

4 — Northern Yes 180 8.9 ha 14 ha 16%

Total 20.9 ha 8.4 ha 40%

The project would impact a relatively significant proportion of occupied habitat, particularly for sub-
populations 1, 2 and 3. While only 16 per cent of the largest sub-population (4) would be potentially impacted
by the project it would be bisected and become fragmented into two smaller populations.

There is potential for the genetic diversity of these sub-populations to be depleted (particularly sub-
populations 1, 2 and 3), which could lead to an inbreeding depression particularly as the species has low
dispersal capabilities. There are opportunities to mitigate impacts through the maintenance, restoration and
management of the remaining population within the road boundary, and translocation of plants or soil-stored
seed bank within the project boundary. Potential restoration and management measures may include seed
collection and propagation, landscaping, weed management and monitoring.

There is also potential for indirect impacts on at least five hectares of the remaining areas of occupied
habitat. These indirect impacts could modify the habitat attributes of the remaining areas of habitat that
adjoin the project footprint. Mitigation measures would be implemented to minimise indirect impacts as far as
practicable. These measures would include provision of drainage via bridges and culverts, water quality
controls, weed control and habitat restoration.

In total, the project would have a combined direct and potential indirect impact on 13.4 hectares of Arthraxon
hispidus.
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The following assessments of significance were prepared to assess the reduced impacts on Arthraxon
hispidus resulting from the design refinement.

6.4.2.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for wlnerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-33.

An ‘important population’ is a population that is necessary for a species’ long-term sunival and recovery.
This may include populations identified as such in recovery plans, and/or that are:

e Key source populations either for breeding or dispersal
e Populations that are necessary for maintaining genetic diversity, and/or

e Populations that are near the limit of the species range.

The Arthraxon hispidus populations in the study area are not at the limit of the species range, which is known
to occur through south-east Queensland and on the northern tablelands and northern NSW. The species
was shown to have a very restricted range in the study area and was only found in Section 10 near remnant
rainforest patches; suitable habitat is not widespread. It is possible that the subject populations are a key
source for dispersal in the study area and are therefore important populations.

Table 6-33 Assessment of significance: Arthraxon hispidus (EPBC Act)

Arthraxon hispidus

According to the DSEWPAC (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

Several large populations of Arthraxon hispidus have been recorded in Section 10. The project would directlyimpact
around 40 per cent of the total population within and surrounding the projectboundary. Four distinctsub-populations
have beenidentified based on their spatial distribution with all occupied habitats within 150 metres each other regarded
as being part of the same sub-population. This is based on pollen from wind pollinated grass species have been
observed to travel up to 150 metres in favourable conditions (Wang et al 2003). The potential impacts on each sub-
populationis summarised in Table 6-32.

The area of known habitatfor Arthraxon hispidusbeingimpacted has been decreased byaround 1.4 hectares from 9.8
hectares to 8.4 hectares compared with the EIS concept design. The total area of occupied habitatidentified in the study
area comprises 20.9 hectares ofwhich the projectwould potentiallyimpactaround 40 per cent.

A relatively significant proportion of occupied habitatwould be potentiallyimpacted from the project, particularly for sub-
populations 1,2 and 3 with up to 37 to 69 per cent of these sub-populations being impacted. Only 16 per cent of the
largestpopulation would be potentiallyimpacted bythe projectalthough this population would be dissected bythe
highwayleaving two smallerfragments adjoining the projectand subjectto further indirectimpacts, suggesting total
impacts maybe around 65 per cent.

There is potential for the genetic diversity of these sub-populations to be depleted particularlyfor sub-populations 1,2
and 3 which could lead to an inbreeding depression. There are potential opportunities to mitigate potential impacts on
this species through the maintenance, restoration and managementofthe remaining population which would be retained
within the road boundary, and translocation of plants or soil-stored seed bank within the projectboundary. Potential
restoration and managementmeasures mayinclude seed collection and propagation, appropriate landscaping for the
project, weed managementand monitoring.

There is potential for indirectimpacts to modify the habitatattributes of the remaining areas of habitat adjoining the
projectboundary. Mitigation measures would be implemented to minimise indirectimpacts as much as possible including
sufficientdrainage structures including bridges and culverts, water quality controls, weed control and habitatrestoration.
There is potential for indirectimpacts on at leastfive hectares of the remaining areas of occupied habitat. The total direct
impactand potential indirectimpactcomprises 13.4 hectares.

Considering up to 65 per cent of this important population would be impacted and the fragmentation of remaining areas,
the projecthas the potential to lead to a long-term decrease in the size of this importantpopulation.
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Arthraxon hispidus

Reduce the area of occupancy of an important population

Arthraxon hispidus occurs in moist, shadypositions and is usuallyfound in or on the edges of rainforestand in wet
eucalypt forest, often near creeks or swamps.

The known area of occupation of the species is 20.9 hectares of which 8.4 hectares (40 per cent) are within the project
boundary. The area of unoccupied potential habitatis relatively extensive in the locality comprising wetareas in open
paddocks and the edges of moistvegetation. However the potential occurrence of Arthraxon hispidusis likelyto be
dependenton numerous factors including grazing and maintenance regimes, hydrology and soils. There is potential for
indirectimpacts on at leastfive hectares of the remaining areas of occupied habitat. The total directimpactand potential
indirectimpactcomprises 13.4 hectares representing 64 per centof the known local population.

Considering up to 65 per cent of the local population would potentiallybe impacted this will reduce the areas of
occupancy. There were no other populations reported in the projectarea.

Fragment an existing population into two or more populations

The projectwould resultin further fragmentation ofindividuals. The sub-populations which would be dissected bythe
projectare identified in the Table 6-31. Subpopulations 2,3 and 4 would be dissected by the project, with individuals
being retained on either side of the project. Impacts to sub-population 1 would be restricted to one edge of the
populations.

Adversely affect habitat critical to the survival of a species

A relatively significantproportion of occupied habitatwould be potentiallyimpacted from the project, particularly for sub-
populations 1,2 and 3 with up to 37 to 69 per cent of these sub-populations being impacted. Only 16 percent of the
largest population would be potentiallyimpacted bythe project. The overallimpactto the area of known habitat
comprises 40 percent.

There is potential for indirectimpacts to modify the habitatattributes of the remaining areas of habitatadjoining the
projectboundary. Mitigation measures would be implemented to minimise indirectimpacts as much as possible including
sufficientdrainage structures including bridges and culverts, water quality controls, weed control and habitatrestoration.
Considering up to 40 per cent of the local population would potentiallybe impacted and the potential for indirectimpacts
to impactthe remaining areas of habitatthe project would adverselyaffect habitatcritical to the survival of the species.

Disrupt the breeding cycle of an important population

Four distinctsub-populations have been identified based on their spatial distribution with all occupied habitats within 150
metres each otherregarded as being partof the same sub-population. Pollen from wind pollinated grass species have
been observed to travel up to 150 metres in favourable conditions (Wang et al 2003).

There is potential for the genetic diversity of these sub-populations to be depleted particularlyfor sub-populations 1,2
and 3 which could lead to an inbreeding depression. There are potential opportunities to mitigate potential impacts on
this species through the maintenance, restoration and managementofthe remaining population which would be retained
within the road boundary. Potential restoration and managementmeasures mayinclude seed collection and propagation,
appropriate landscaping for the project, weed managementand monitoring.

There is potential for genetic diversity to be depleted which may affect the breeding cycle for the species, however
pollination within the remaining population is likelyto continue.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projectwould potentiallyimpactaround 40 per cent of the known extent of the species within and surrounding the
projectboundary. A relatively significant proportion of occupied habitatwould be potentiallyimpacted from the project,
particularlyfor sub-populations 1,2 and 3 with up to 37 to 69 per cent of these sub-populations being impacted. Only 16
per cent of the largestpopulation would be potentiallyimpacted bythe projectalthough would be dissected bythe
project. The total directimpactand potential indirectimpactcomprises 13.4 hectares representing 64 per cent of the
known local population.

Considering the relatively large proportion of the occupied habitatbeing impacted and the potential for indirectimpacts to
modify remaining habitats the projecthas a high potential to modify, destroy, remove, or isolate ordecrease the
availability or quality of habitat to the extent that the species maydecline in this localised area.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

The species is threatened bycompetition with invasive grasses such as Setaria, and such weeds have potential to
increase in abundance in adjoining areas along the project, particularlyin the location preferred by Arthraxon which is
damp and low-lying.
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Arthraxon hispidus

Introduce disease that may cause the species to decline

Diseases which mayimpact Angophora roburinclude the introduction of Root Rot Fungus (Phytophthora cinnamomi)
and other plantpathogens. Provided machineryand personnel are excluded from areas where this species would be
retained adjacentto the project, impacts from plantpathogens would be minimised. Monitoring and managementactions
for the retained populations as partofthe mitigation measures ofthe project should be carried outin a way that
minimises the risk ofthe spread ofdisease from plant pathogens.

Interfere with the recovery of the species.

The projectwould not significantly conflict with the recovery actions proposed for Hairy-joint Grass. Some recovery
actions could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the proposed
developmentincluding protective fencing, monitoring of populations and weed control within habitatareas.

To mitigate the ecological impacts from the projectan offsetstrategy is proposed to provide greater protection of Hairy-
jointGrass and habitatfor other threatened flora and fauna, through placing an area of private land or state forestunder
conservation. There are several potential options for the offset strategy. An offset supporting alarge number of Hairy-
jointGrass would contribute towards the recovery of the species.

Conclusion of the assessment

The project would have significant impacts on the local population of Arthraxon hispidus. This is because:

e The project would require removal of 20.9 hectares (around 40 per cent) of the total area of occupied
habitat in the study area.

e There is potential for indirect impacts on at least five hectares of the remaining areas of occupied
habitat. Impacts could result from invasive grasses that compete with Arthraxon and changes
hydrology and sub-surface water regimes.

e The total direct impact and potential indirect impact would total 13.4 hectares, which is 64 per cent of
the known local population. The reduction in impacts that would result from the design refinement
would not substantially reduce the proportion of the local population of Arthraxon hispidus that would
be impacted.

This conclusion is consistent with the conclusion in the EIS.

6.4.2.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken with consideration of the heads of
consideration for threatened species assessment as suggested in the Department of Environment and
Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened Species
Assessment. The assessment is provided in Table 6-34.

Table 6-34 Assessment of significance (TSC Act) Arthraxon hispidus

Arthraxon hispidus
How is the project likely to affectthe lifecycle of a threatened species and/or population?

Several large populations of Arthraxon hispidus have been recorded in Section 10. The project would potentiallyimpact
around 40 per cent of the known extent of the species within and surrounding the projectboundary. Four distinct sub-
populations have been identified based on their s patial distribution with all occupied habitats within 150 metres each
other regarded as being partof the same sub-population. This is based on pollen from wind pollinated grass species
have been observed to travel up to 150 metres in favourable conditions (Wang etal 2003). The potential impacts on
each sub-population is summarised in Table 6-31.

The area of known habitatfor Arthraxon hispidusbeingimpacted has been decreased byaround 1.4 hectares from 9.8
hectares to 8.4 hectares compared with the EIS concept design. The total area of occupied habitatidentified in the study
area comprises 20.9 hectares of which the projectwould potentiallyimpactaround 40 per cent.
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Arthraxon hispidus

A relatively significant proportion of occupied habitatwould be potentiallyimpacted from the project, particularly for sub-
populations 1,2 and 3 with up to 37 to 69 per cent of these sub-populations being impacted. Only 16 per cent of the
largestpopulation would be potentiallyimpacted bythe project. The overallimpactto the area of known habitat
comprises 40 percent.

There is potential for the genetic diversity of these sub-populations to be depleted particularlyfor sub-populations 1,2
and 3 which could lead to an inbreeding depression. There are potential opportunities to mitigate potential impacts on
this species through the maintenance, restoration and managementofthe remaining population which would be
retained within the road boundary, and translocation of plants or soil-stored seed bank within the projectboundary.
Potential restoration and managementmeasures mayinclude seed collection and propagation, appropriate landscaping
for the project, weed managementand monitoring.

There is potential for indirectimpacts to modify the habitat attributes of the remaining areas of habitatadjoin the project
boundary. Mitigation measures would be implemented to minimise indirectimpacts as much as possible including
sufficientdrainage structures including bridges and culverts, water quality controls, weed control and habitatrestoration.
There is potential for indirectimpacts on at leastfive hectares of the remaining areas of occupied habitat. The total
directimpactand potential indirectimpactcomprises 13.4 hectares representing 64 per cent of the known local
population.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Arthraxon hispidus occurs in moist, shadypositions and is usuallyfound in or on the edges of rainforestand in wet
eucalypt forest, often near creeks or swamps.

The known area of occupation of the species is 20.9 hectares ofwhich, 8.4 hectares (40 percent) is within the project
boundary. The area of unoccupied potential habitatis relatively extensive in the locality comprising wetareas in open
paddocks and the edges of moistvegetation. However the potential occurrence of Arthraxon hispidusis likelyto be
dependenton numerous factors including grazing and maintenance regimes, hydrology and soils.

There is potential for indirectimpacts to modify the habitat attributes of the remaining areas of habitatadjoin the project
boundary. Mitigation measures would be implemented to minimise indirectimpacts as much as possible including
sufficientdrainage structures including bridges and culverts, water quality controls, weed control and habitatrestoration.
There is potential for indirectimpacts on at leastfive hectares of the remaining areas of occupied habitat. The total
directimpactand potential indirectimpactcomprises 13.4 hectares representing 64 % ofthe known local population.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

This species is a cosmopolitan species which is relativelywidespread butuncommon throughoutsoutheast Queensland
and the NSW North Coastand Northern Tablelands, as well as occurring from Japan to central Eurasia. This species
occurs within the Border River—Gwydir, Northern Rivers (NSW), Fitzroy, Border Rivers—Maranoa Balonne, Condamine,
South East, Burnett Mary and Wet Tropics (Queensland) Natural Resource ManagementRegions.

Hairy-jointGrass is known to be reserved in Carnarvon Cooloola National Park, Noosa National Park (Briggs & Leigh,
1996), Carnarvon National Park (Queensland CRA/RFA Steering Committee, 1998), and Daintree National Park
(Queensland Herbarium, 2008).

The occurrence in the study area is towards the southern limitofthe species in Australia, howeverthere are records for
this species around 180 kilometres south ofthe occurrence in Section 10.

How is the project likely to affect current disturbance regimes?

Considering thatthe majorityof the population adjacentto the project boundaryoccurs in low elevation areas subjectto
flooding, remaining locations surrounding the projectwould be potentiallyindirectlyimpacted from stormwater runoffand
altered hydrology.

Considering the majority of the population surrounding the corridor occurs in open paddock areas there is unlikelyto be
significantindirectimpacts from edge effects such as increased sunlight, however there is potential for altered hydrology
regimes and weed invasion to impacthabitatwhere the remaining individuals occur.

Mitigation measures would be implemented to limitthe spread and establishmentof weeds design features including
bridges and culverts over drainage lines to minimise alteration of hydrological regimes.

How is the project likely to affect habitat connectivity?

The projectwould resultin further fragmentation ofindividuals. Table 6-31 above identifies the sub-populations which
would be dissected bythe project. Subpopulations 2,3 and 4 would be dissected by the project, with individuals being
retained on either side ofthe project. Impacts to sub-population 1 would be restricted to one edge of the population.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species
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Conclusion of the assessment

The project would potentially result in a significant impact on Arthraxon hispidus due to the indirect impacts
on around 40 to 64 per cent of the known population in the study area and the potential for indirect impacts
on the remaining areas of habitat.

6.4.3. Eleocharis tetraquetra

A population of the sedge species Eleocharis tetraquetra was recorded in Section 1 during the
supplementary surveys along tributaries of Redbank Creek. It had not been detected during earlier sureys
and thus was not assessed in the EIS.

6.4.3.1. Direct and indirect impacts

Eleocharis tetraquetra occurs on edges of ponds and in rifle habitats between ponds along two creeklines
including Redbank Creek and a tributary of Redbank Creek at Corindi Creek. It occurs in two different
populations. (The population number was difficult to determine due to the growth habit of this species.) The
species was recorded in moderate to high abundance.

The two populations comprise:

e Five sub-population clusters along the edges of Redbank Creek. This population is completely within
the project footprint.

e Six sub-population clusters along a tributary of Redbank Creek. One cluster is within the project
footprint and the remaining five clusters are downstream of the project.

(There are potentially other locations of this species upstream and downstream of the project boundary
outside of the study area that are part of these populations.)

Therefore, six of the 11 sub-population clusters would be within the project footprint and would be directly
impacted by the project, and there is potential for indirect impacts on the remaining individuals.

Plants would be retained within the project footprint where practicable. However, assuming all plants within
the project boundary would be directly impacted, the project would result in the removal of 100 per cent of
the population on Redbank Creek and 17 per cent of the population on the tributary of Redbank Creek.

The remaining clusters — downstream of the project on a tributary of Redbank Creek — would also be
susceptible to indirect impacts. Potential indirect impacts would mainly comprise altered hydrological
conditions along drainage lines and pools where the remaining individuals occur. There are seweral drainage
lines crossing the project in this area and a mix of bridge and culvert structures would be used. Swamp
forest habitats upstream of the remaining individuals feed water into the creek line where this species
occurs, and a culvert structure is proposed in this area. This is likely to alter the hydrological regimes of this
creekline, altering habitat conditions. The indirect impacts on the remaining five clusters are largely unknown
as the potential changes in microhabitat features are not able to be accurately predicted as a result of altered
hydrological regimes.
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6.4.3.2. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken with consideration of the heads of
consideration for threatened species assessment as suggested in the Department of Environment and
Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened Species
Assessment. The assessment is provided in Table 6-35.

Table 6-35 Assessment of significance: Eleocharis tetraquetra (TSC Act)

Eleocharis tetraquetra

How is the project likely to affectthe lifecycle of a threatened species and/or population?

There is limited information regarding the life cycle of Eleocharis tetraquetra. It is known to spread through vegetative
reproduction making counting individuals difficult. It is thought vegetation reproduction may be an essential strategyfor
the maintenance oflocal populations following initial establishmentfrom seed (NPWS 1999).

One population ofthis species was recorded along Redbank Creek and associated tributaries at 11 locations. The
species occurred in discrete areas of habitatmostlywithin swampyswale areas between pools. The recovery plan for
Eleocharis tetraquetra states that the mostlikelyhabitatfor the species is on tributarycreeks with lower water volumes
and velocity with low gradientbanks and swales thatare weakly incised with a constantwaterflow to maintain swampy
conditions (NPWS 1999). These habitat conditions are consistentwith observations of habitats in the study area.

Of the 11 locations Eleocharis tetraquetra was recorded, sixof these are within the projectboundary and would be
directlyimpacted. There is potential for the remaining five locations to be indirectlyimpacted from altered hydrology as
a resultof the projectwith all of the remaining individuals occurring downstream of the projectarea on the eastern side.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The recovery plan for Eleocharis tetraquetra states thatthe mostlikely habitatfor the species is on tributary creeks with
lowerwater volumes and velocity with low gradientbanks and swales thatare weakly incised with a constantwater flow
to maintain swampyconditions (NPWS 1999). These habitat conditions are consistentwith observations ofhabitats in
the study area. Habitatfor the species is therefore limited to discrete areas where hydrological conditions are suitable.
Of the 11 locations Eleocharis tetraquetra was recorded sixof these are within the project boundaryand would be
directly impacted including removal of habitat. There is potential for the remaining five locations to be indirectly
impacted from altered hydrology as a resultof the projectwith all of the remaining individuals occurring downstream of
the projectarea on the eastern side. Indirectimpacts on the limited areas of suitable habitatare likelyconsidering the
drainage lines are being dissected bythe alignmentand filling of swampyhabitats altering hydrologyregimes.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

This species is known from Boambee near Coffs Harbour as well as other north coastlocalities near Grafton and
Murwillumbah. The species also occurs in south-east Queensland. The population in the Corindi Beach area is about
43 kilometres from the mostsouthern population atBoambee.

How is the project likely to affect current disturbance regimes?

There would potentiallybe indirect impacts on habitatfor this species considering the riparian habitatit occurs in is
downstream ofthe project, increasing the potential for altered hydrology regimes changing flows along the creek and
increasing nutrientloads potentiallyfacilitating weed invasion. Additionallythe projectwould require the filling of the
swampyhabitats and the installation of culverts which would potentiallyalter the habitatattributes for the remaining
individuals.

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability.

How is the project likely to affect habitat connectivity?

The projectwould not resultin the dissection ofthe population however connectivity to potentially suitable upstream
habitats is limited bythe installation of culverts.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species.
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Conclusion of the assessment

The project would potentially have a significant impact on Eleocharis tetraquetra. Of the 11 locations
Eleocharis tetraquetra was recorded, six are within the project boundary and would be directly impacted
(remowved). There is potential for the remaining five locations to be indirectly impacted from altered hydrology
as a result of the project as the remaining individuals occur downstream of the project area on the eastern
side.

6.4.4. Eucalyptus tetrapleura
6.4.4.1. Direct and indirect impacts

Eucalyptus tetrapleura is a species of Eucalypt tree known from dry-forests in the Clarence Valley. The EIS
estimated that ¢.1213 Eucalyptus tetrapleura individuals would be cleared by the project. A survwey of the
population number in Wells Crossing Flora Reserve was undertaken at the time of the EIS to supplement the
previous data from the preferred route investigations. It estimated that of the 1213 trees cleared, around 495
individuals occur in the Wells Crossing Flora Reserve, with all of these individuals assessed as being directly
impacted. The population in the reserve was based on an estimate and a more systematic survey was
conducted in the flora reserve for the supplementary work. This systematic survey confirmed the population
in the reserve was only around 272 individuals and a direct impact on only 137 was determined.

Therefore, the total number of Eucalyptus tetrapleura estimated to be impacted by the project has been
reduced by 358 individuals to 855 trees from the original estimate of 1213 trees.

6.4.4.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for wlnerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-36.

Table 6-36 Assessment of significance: Eucalyptus tetrapleura (EPBC Act)

Eucalyptus tetrapleura

According to the DSEWPAC (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

The projectwould impacton 855 individuals. The total population size ofthe local population is estimated to comprise
159,629 individuals, with an estimated proportion of the population impacted being 0.5 per cent of the local population.
Considering the small proportion ofthe population being impacted bythe project, relatively to local population, the project
is unlikelyto lead to a long-term decrease to this important population. However the cumulative impacts from the
Glenugie projectand the project would resultin a significantdecrease in the local population as a result of Pacific
Highwayprojects in the study area.

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectwhere there would be increased sunlight. Other indirectimpacts from
vegetation clearing would include stormwater runoff potentiallyincreasing water and nutrientloads entering adjacent
bushland areas, leading to the increased growth and spread of exotic species. Considering the persistence ofthe
species in edge effected habitats, indirectimpacts from the projectarea not envisaged to be substantial particularly with
the implementation ofthe proposed mitigation measures.

Reduce the area of occupancy of an important population

The major populations for Eucalyptus tetrapleura were recorded in the Glenugie area some ofwhich has beenimpacted
by the Glenugie Pacific Highway project. Large populations are predicted to be presentto the eastand westof Glenugie
State Forest on private property and additional populations are potentiallypresentin Yuraygir State Conservation Area.
This local population is estimated to consistofaround 159,629 individuals including occurrences in Glenugie State
Forest, Wells Crossing Flora Reserve, private property including the Glenugie offsetproperty and Yuraygir State
Conservation Area. The potential impactfrom the projectrepresents around 0.5 per cent of the local population and
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Eucalyptus tetrapleura

around 1.7 percent of the area of occupancy (1,289 hectares). This projectwould have impacts on the local distribution
of the species, removing partof the local gene pool and 22.2 hectares of known habitatfor Eucalyptus tetrapleura.

The projectwould reduce the area of occupancy for this important population of Eucalyptus tetrapleura.

Fragment an existing population into two or more populations

The populationis currentlyfragmented by the existing highway and the projectwould widen the disturbance width further
fragmenting habitats on the western side ofthe existing highwayfrom larger populations to the east. However,
considering the high mobilityof some pollinator species such as insects, birds and bats, and wind dispersal of pollen,
gene flow is expected to continue across the existing highwayand the width of the project. There are estimated to be
about7,100 individuals on the western side ofthe existing highway, and this is likely to be a large enough gene pool to
continue to successfullyreproduce withoutinbreeding depressions, and additionally populations are likelyto be larger
than estimated on the western side ofthe road which was not intensivelysurveyed.

Adversely affect habitat critical to the survival of a species

This local population is estimated to consistofaround 159,629 individuals including occurrences in Glenugie State
Forest, Wells Crossing Flora Reserve, private property including the Glenugie offset property and Yuraygir State
Conservation Area. The potential impactfrom the projectrepresents around 0.5 per cent of the local population and
around 1.7 percent of the area of occupancy (1,289 hectares). This projectwould have impacts on the local distribution
of the species, removing partof the local gene pool and 22.2 hectares of known habitatfor Eucalyptus tetrapleura.
The habitatin the study area is considered to be critical to the survival of the species considering the relativelylarge
populations recorded in these habitats. With ongoing removal of habitat including cumulative impacts from Pacific
Highwayprojects, agricultural and forestry activities, occupied habitat for the species is becoming increasingly
threatened. Considering the persistence ofthe species in edge effected habitats, indirectimpacts from the projectarea
not envisaged to be substantial particularlywith the implementation ofthe proposed mitigation measures.

This projectwould adversely affect 22.2 hectares of habitat critical to the survival of Eucalyptus tetrapleura.

Disrupt the breeding cycle of an important population

The life cycle of Eucalyptus tetrapleurais likely to be linked to a large range of factors, but severalimportantcomponents
include:

Potential pollinator species are known to be native bees and other invertebrates.
e Fire regimeincluding fire intensity, frequency and season.

e Available gene pool.

e Hybridisation.

e Otherdisturbance regimes such as forestryactivities and grazing.

The local population within the projectboundary comprises all occurrences within 500 metres radius of each other
considering the high mobilityof some pollinator species such as insects, birds and bats, as well as wind dispersal of
pollen. When considering the cumulative impacts ofthe projectand the Glenugie Upgrade there would be a significant
reduction to the local gene pool, however it is considered thatthere would be significantgenetic diversityin the remaining
95 percent of the population and sufficienthabitatfor pollinator species to avoid inbreeding depressions. To mitigate the
ecological impacts from the projectan offset strategy is proposed to provide greater protection of Eucalyptus tetrapleura
and habitat for other threatened flora and fauna. The project would resultin the removal of habitat for pollinator species;
however sufficienthabitatfor large populations of potential pollinator species would remain in surrounding areas.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

This local population is estimated to consistofaround 159,629 individuals including occurrences in Glenugie State
Forest, Wells Crossing Flora Reserve, private property including the Glenugie offsetproperty and Yuraygir State
Conservation Area. The potential impactfrom the projectrepresents around 0.5 per cent of the local population and
around 1.7 percent of the area of occupancy (1,289 hectares). This projectwould have impacts on the local distribution
of the species, removing partof the local gene pool and 22.2 hectares of known habitatfor Eucalyptus tetrapleura. It is
considered thatthere would be significantgenetic diversityin the remaining 95 per cent of the population and sufficient
habitatfor pollinator species to avoid inbreeding depressions. Considering the persistence ofthe species in edge
effected habitats, indirectimpacts from the projectarea not envisaged to be substantial particularlywith the
implementation ofthe proposed mitigation measures.

Considering the small proportion of occupied habitatimpacted and the limited potential for indirectimpacts on areas of
habitatthe project is considered unlikelyto modify, destroy, remove, or isolate or decrease the availability or quality of
habitatto the extent that the species is likelyto decline.
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Result in invasive species that are harmful to a critically endangered or endangered species becoming

Eucalyptus tetrapleura

established in the endangered or critically endangered species’ habitat;

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Other indirect
impacts from vegetation clearing including stormwater runoff could potentiallyincrease water and nutrientloads entering
adjacentbushland areas, leading to the increased growth and spread of exotic species. Considering the persistence of
the species in edge effected habitats, indirectimpacts from the projectarea not envisaged to be substantial particularly
with the implementation ofthe proposed mitigation measures

Introduce disease that may cause the species to decline

Diseases which mayimpact Eucalyptus tetrapleura include the introduction of Root Rot Fungus (Phytophthora
cinnamomi) and other plantpathogens such as Myrtle Rust (Puccini psidii s.l.). Provided construction machineryand
personnel are excluded from areas where this species would be retained adjacentto the project, impacts from plant
pathogens would be minimised. Monitoring and managementactions for the retained populations as partofthe mitigation
measures of the project should be carried outin a way that minimises the risk ofthe spread ofdisease from plant
pathogens.

Interfere with the recovery of the species.

The projectwould not significantly conflict with the recovery actions proposed for Eucalyptus tetrapleura. Some recovery
actions could potentiallybe implemented for the individuals thatare proposed to be retained surrounding the project
including protective fencing, monitoring of populations and weed control within habitatareas.

To mitigate the ecological impacts from the projectan offsetstrategy is proposed to provide greater protection of
Eucalyptus tetrapleura and habitat for other threatened flora and fauna, through placing an area of private land or state
forestunder conservation. There are several potential options for the offsetstrategy. An offset supporting Eucalyptus
tetrapleura would contribute towards the recovery of the species.

6.4.4.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-37.

Table 6-37 Assessment of significance: Eucalyptus tetrapleura (TSC Act)

Eucalyptus tetrapleura

How is the project likely to affectthe lifecycle of a threatened species and/or population?

The life cycle of Eucalyptus tetrapleurais likely to be linked to a large range of factors, but severalimportantcomponents
include:

e Potential pollinator species are known to be native bees and other invertebrates
e Fire regimeincluding fire intensity, frequency and season

e Available gene pool

e Hybridisation

e Otherdisturbance regimes such as forestryactivities and grazing.

The local population within the projectboundary comprises all occurrences within 500 metres radius of each other
considering the high mobilityof some pollinator species such as insects, birds and bats, as well as wind dispersal of
pollen. When considering the cumulative impacts ofthe projectand the Glenugie Upgrade there would be a significant
reduction to the local gene pool, however it is considered thatthere would be significantgenetic diversityin the remaining
95 per cent of the population and sufficienthabitatfor pollinator species to avoid inbreeding depressions. To mitigate the
ecological impacts from the projectan offset strategy is proposed to provide greater protection of Eucalyptus tetrapleura
and habitat for other threatened flora and fauna. The project would resultin the removal of habitat for pollinator species;
however sufficienthabitatfor large populations of potential pollinator s pecies would remain in surrounding areas.
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Eucalyptus tetrapleura

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

This local population is estimated to consistofaround 159,629 individuals including occurrences in Glenugie State
Forest, Wells Crossing Flora Reserve, private property including the Glenugie offset property and Yuraygir State
Conservation Area. The potential impactfrom the projectrepresents around 0.5 per cent of the local population and
around 1.7 percent of the area of occupancy (1,289 hectares). This projectwould have impacts on the local distribution
of the species, removing partof the local gene pool and 22.2 hectares of known habitatfor Eucalyptus tetrapleura.
The habitatin the study area is considered to be critical to the survival of the species considering the relativelylarge
populations recorded in these habitats. With ongoing removal of habitat including cumulative impacts from Pacific
Highwayprojects, agricultural and forestry activities, occupied habitatfor the species is becoming increasingly
threatened. Considering the persistence ofthe species in edge effected habitats, indirectimpacts from the projectarea
not envisaged to be substantial particularlywith the implementation ofthe proposed mitigation measures. This project
would directlyimpact22.2 hectares of habitat for Eucalyptus tetrapleura.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Eucalyptus tetrapleurais endemic to coastal lowlands and foothills from near Glenreagh in the south to Casinoin the
north, occurring within a range of about 100 km north-south and 50 km east-west. Within this range, the current known
distribution is patchy, however the species has notbeen extensively surveyed and the full extent of the population is
unknown.

The population with the project boundaryis towards the southern end ofknown distribution of Eucalyptus tetrapleura.
There are known populations assessed in the field surveys about12.5 kilometres to the east and 32 kilometres to the
westof the local population within the project boundary. There are records of Eucalyptus tetrapleura (DECC 2009)
outside ofthe project area about 8.6 kilometres to the south and 70 kilometres to the north of the population in the project
boundary, howeverthe extent and abundance ofthese populations were notassessed during the field surveys.

How is the project likely to affect current disturbance regimes?

The projectwould resultin a larger fire break to wildfire approaching from the westof the existing highway, potentially
resulting in the frequency of wildfire to be reduced in populations to the east. However state forestareas are likely to be
fire-managed with control burns implemented in areas during cooler months. Although there is potential for fire regimes
to change following the project it is considered unlikelyto significantlyimpactthe life cycle of populations of Eucalyptus
tetrapleura.

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability. Other indirect
impacts from vegetation clearing would include stormwater runoff potentiallyincreasing water and nutrientloads entering
adjacentbushland areas, leading to the increased growth and spread of exotic species.

How is the project likely to affect habitat connectivity?

The population is currentlyfragmented by the existing highway and the projectwould widen the disturbance width further
fragmenting habitats on the western side ofthe existing highwayfrom populations to the east. However, considering the
high mobilityof some pollinator species such as insects, birds and bats, and wind dispersal of pollen, gene flow is
expected to continue across the existing highwayand the width of the project. There are estimated to be about7,100
individuals on the western side ofthe existing highway, and this is likely to be a large enough gene pool to continue to
successfullyreproduce withoutinbreeding depressions.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species

Conclusion of the assessment

The project is unlikely to result in a significant impact on Eucalyptus tetrapleura. This is because the local
population is estimated to comprise 159,629 individuals, and the project would remove 855 individuals. This
is about 0.5 per cent of the local population, which is a small proportion of the population that would be
impacted.

However, when considering the cumulative impacts from the Glenugie upgrade and the project, there would
be a significant decrease in the local population as a result of Pacific Highway upgrades in the study area.

This conclusion is consistent with the conclusion in the EIS.
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6.4.5. Maundia triglochinoides
6.4.5.1. Direct and indirect impacts

Maundia triglochinoides has been recorded at in 16 population clusters close to the project boundary during
the EIS field surveys in 2011 and the supplementary surveys in 2012 and 2013; 10 clusters are within the
project boundary.

The supplementary surveys identified additional populations of Maundia triglochinoides in Section 1 along
tributaries of Redbank Creek and Cassons Creek and associated areas of swamp forest. This resulted in a
small increase to the known population area of occupied habitat comprising an additional 1843 square
metres, and hence an increased direct impact on around 98 square metres.

The design refinement at Firth Heinz Road would awid a known population. However, there is potential for

indirect impacts from altered hydrological regimes in drainage lines and associated areas of swamp forest
and billabongs where this species occurs.

The project would involve direct impacts on around seven per cent of the known extent of the species in the
study area. Ten of the 16 population clusters would be directly impacted. Of these, two would be 100 per
cent directly impacted (removed) and the remaining clusters would be partially impacted (between two and
60 per cent of the cluster impacted). The 16 population clusters are detailed in Table 6-38.

Table 6-38 Known locations of Maundia triglochinoides

Location description Population Population Total known Total known % of
dissected by | density area areain population in
project occupied by project project
boundary population boundary boundary

Population 1 - Halfway Creek No Very high 10,322 m? 250 m? 2%

Population 2 - Wells Crossing Yes Very high 1324 m? 288m? 22%

Population 3- Coldstream River  Potentially Very high 1183 m? 0m? 0%

Population 4 - Chaffin Creek No Very high 3818 m? 0m? 0%

Population 5 - Un-named creek No Moderate 175m? 0m? 0%

south of Bostock Road

Population 6 - Several lagoons Yes Low to very 6828 m? 497 m? 7%

associated with un-named high

drainage lines eastof Tallowwood

Lane

Population 7 - Un-named creek No Low 155m? 0m? 0%

eastof Tucabia Road

Population 8 - Swamp Forest No Low 106 m? 106 m? 100%

south of Tabbimoble Floodway

No.2

Population 9 - Tabbimoble No Very high 419 m? 34 m? 8%

Floodway No.2

Population 10 - Tabbimoble No High 314m? 154 m? 49%

Floodway No.1

Population 11 - Un-named creek No Moderate 594 m? 33m? 6%

1 north of New ltaly

Population 12 - Un-named creek  No Moderate 49 m? 49 m? 100%

2 north of New ltaly
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Location description Population Population Total known Total known % of
dissected by | density area areain population in
project occupied by project project
boundary population boundary boundary

Population 13 - Lagoon eastof No Very high 4340 m? 0m? 0%

Tucabia Road

Population 14 — Redbank Creek  No Moderateto 326 m?® 48 m? 15%

high

Population 15— westof Post No Very high 1350 m? 822 m? 60%

Office Lane

Population 16 — Cassons Creek ~ No Moderate 168 m? 0m? 0%

TOTAL 31,471 m? 2281 m? 7%

There is also potential for indirect impacts from altered hydrological regimes in drainage lines and associated
areas of swamp forest and billabongs where this species occurs. The indirect impacts on the remaining
individuals are largely unknown as the potential changes in microhabitat features are not able to be
accurately predicted as a result of altered hydrological regimes. Some of the populations not directly
impacted occur downstream of the project and would potentially be indirectly impacted. The remaining area
of occupied habitat (an additional 9322 square metres) is downstream of the project and therefore at
greatest risk of indirect impact.

In total, the project would have direct impacts and potential indirect impacts on 11,603 square metres, which
is around 37 per cent of the known population in the study area.

6.4.5.2. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-39.

Table 6-39 Assessment of significance: Maundia triglochinoides (TSC Act)

Maundia triglochinoides
How is the project likely to affectthe lifecycle of a threatened species and/or population?

Maundia triglochinoides has been recorded at 16 locations in close proximityto the project boundaryduring the EIS field
surveys in 2011 and the supplementarysurveys in 2012 and 2013, of which 10 are within the projectboundary. Maundia
triglochinoidesis suspected to be wind pollinated and therefore all occurrences within 150 metres ofeach other have
beenregarded as a single population. This is based on evidence of pollen from wind pollinated grass species have been
observed to travel upto 150 metres in favourable conditions (Wang et al 2003).

The 16 population clusters are detailed above in Table 6-35.

Other locations located awayfrom the projectboundary include two locations eastofthe project boundaryin Section 10
adjacentto Thurgates Lane and Old Bagotville Road.

The projectwould potentiallyresultin the total removal of the entire area of two populations (Population 8 and 12), a
large proportion (10 to 50 per cent) of four populations (Population 2,10, 14 and 15), moderate impacts (five to 10 per
cent) to four populations (Population 6,9, 11) and low level impacts (two per cent) to Population 1. Additional to these
direct impacts there would potentiallybe large scale indirectimpacts on populations downstream ofthe projectboundary
from altered hydrology, sedimentation and erosion. The remaining area of occupied habitatwhich is downstream of the
projectand therefore at greatestrisk of indirectimpacts comprises an additional 9,322 square metres. The total impact
including directimpacts and potential indirectimpacts comprises 11,603 square metres representing around 37 per cent
of the known population in the study area.

The proposed impactboundaryat Population 12 includes large sedimentbasins which increases the impacton Maundia
triglochinoides. These sedimentbasins should be relocated to avoid impacts on the species. Population 14 is located in
an area proposed foran access road which should be considered for relocation to avoid impacts on this population.
Designrefinements in these two areas should be investigated during detailed design in orderto avoid or minimise
impacts.
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Maundia triglochinoides

However, population 4 occupying 3,818 square metres in the Chaffin Creek would now be avoided by the project with the
proposed design changesin this area.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Maundia triglochinoides grows in swamps, creeks or shallow freshwater 30 to 60 centimetres deep on heavy clay with
low nutrients. In the study area it was observed growing in major creeks and rivers or lagoons associated with these such
as Halfway Creek, Wells Crossing, Coldstream River and Chaffin Creek. It was also associated with smaller drainage
lines and areas of swamp forestatseveral locations. Several of the locations appeared to have sandy soils ratherthan
heavy clay.

There is around 2281m?of occupied habitatfor Maundia triglochinoides in the projectboundary, representing around
seven per cent of the total area of occupied habitatidentified during recentsurveys. There would be a substantial
proportion of suitable habitatunoccupied bythe species impacted from the projectincluding creeklines and other areas
of standing water such as lagoons, wetlands, swamp forestand dams.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species is restricted to coastal NSWand extending into southern Queensland. The current southern limitis Wyong;
formersites around Sydney are now considered to be extinct. The populationsin the study area are within the central
areas of the distribution ofthe species.

How is the project likely to affect current disturbance regimes?

Considering thatthe species occurs in drainage lines and other low elevation areas subjectto flooding, remaining
locations surrounding the projectwould be potentially indirectlyimpacted from stormwater runoff, sedimentation and
altered hydrology.

How is the project likely to affect habitat connectivity?

Habitat connectivity would be somewhatimpacted from the projectwith individuals being presenton both sides ofthe
projectboundary at some locations (Population 2, 3 and 6). Some connectivity would be maintained along drainage lines
beneath road through culverts and bridges. For Population 6, the distance is 150 metres between existing populations
that would potentiallybe retained on either side of the projectboundary. Areas of Population 2 would be retained within a
protected, vegetated median which would provide a link between occurrences retained either side ofthe project
boundary.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species

Conclusion of the assessment

The project would potentially result in a significant impact on Maundia triglochinoides. A high proportion of
the population would be directly impacted and there is potential for indirect impacts to affect the viability of
the remaining individuals.

This conclusion is consistent with the conclusion in the EIS.

The following design refinements should be investigated during detailed design in order to avoid or minimise
impacts on Maundia triglochinoides:

e The proposed large sediment basins in Section 7 should be relocated to awid impacts, particularly on
population 12.

e The proposed access road in Section 1 should be considered for relocation (the current proposal is to
relocate population 14 to make way for the road).

6.4.6. Olax angulata

The EIS assessed the potential impacts of the project on the Square-stemmed Olax (Olax angulata)
considering the Department of Environment and Conservation/ Department of Primary Industries (2005) draft
Guidelines for Threatened Species Assessment. The critical review identified that an assessment of
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significance was not undertaken for this species under the EPBC Act according to the DEWHA (2009)
assessment guidelines. The assessment is provided in Table 6-39.

6.4.6.1. Direct and indirect impacts

The species favours low-lying coastal heath and woodland on sandy soils, often in association with Wallum
Banksia.

One individual plant was identified in the construction boundary north of Halfway Creek at Section 2, in
woodland on sandy soils. Intensive general traverses were undertaken in areas radiating out from this single
location in all directions to identify the spatial distribution and abundance. These surveys confirmed that this
is an isolated individual and not part of an important population. The fleshy fruit of this species is potentially
attractive to fruit-eating bird species and it is likely that the individual has established from dispersal of seed
from a nearby population although none are identified in the study area.

The project would directly remove the individual identified. Clearing for the project would also remove up to
60 hectares of potential habitat for future recruitment. The extent of comparable habitat outside the project
corridor has not been identified but is considered extensive and well represented. Other potential habitat
would occur throughout large portions of Broadwater National Park, Bundjalung National Park and Yuraygir
National Park.

A large population of Olax angulata (5500 plants) exists in a small area east of Grafton, near Minnie Water
and Wooli, mainly in Yuraygir National Park and on nearby leasehold land. It has also been recorded in an
area north of Grafton in Ban Yabba Nature Reserve, in Fortis Creek National Park and in adjoining freehold
land.

6.4.6.2. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for winerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-40.

Table 6-40 Assessment of significance: Olax angulata (EPBC Act)

Olax angulata

According to the DEWHA (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

The projectwill remove one individual and a local population has notbeen identified from targeted surveys.

There is likely to be other occurrences of the species closer to the project boundaryfrom where the individual in the
corridor has been recruited, although the location of this local population is notknown and was not located witha 400 m
radius ofthe project.

Reduce the area of occupancy of an important population

The projectwill remove one individual which is an isolated plantand there is no evidence of an importantpopulation in
the construction corridor. Clearing for the projectwould also remove up to 60 hectares of potential habitat for future
recruitment, although this habitattype is not restricted to the projectcorridorand is well represented in surrounding
areas.

Fragment an existing population into two or more populations

As only oneindividual has been identified in the project boundarythe projectwould not resultin further fragmentation of
individuals, however there would be further fragmentation of potential habitat.

Adversely affect habitat critical to the survival of a species

Olax angulata was identified growing in dry sclerophyll forestdominated by Needlebark (Eucalyptus planchoniana). This
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Olax angulata

vegetation type is widespread in the project boundarywith around 60 hectares of similar habitat potentiallybeing
impacted.

Disrupt the breeding cycle of an important population

Yes, this isolated plantwill be removed.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is
likely to decline

Unlikely, this is anisolated individual and there is likely to be a local population within dispersal distance ofthe plant. The
species and suitable habitatis also well represented in a number of conservation reserves in the region.

Result in invasive species that are harmful to a critically endangered or endangered species becoming
established in the endangered or critically endangered species’ habitat;

The assessmentconsidered the potential impacton surrounding areas of suitable habitat. There is potential for
increased weed invasion in edge-affected habitats, although this species grows on sandysoils which exhibitlow fertility
and are not wlnerable to high risk invasion of noxious weeds.

Introduce disease that may cause the species to decline
The individual isolated plantwill be removed; there will be no residual plants subjectto indirectimpacts.

Interfere with the recovery of the species.

The isolated individual identified in this location is not partof an important population thatwould be targeted in recovery
strategies forthe species.

Conclusion of the assessment

The project would remove one individual, which is not considered a significant impact. This is an isolated
plant and there is no evidence of an important population in the construction corridor. Clearing for the project
would also remove up to 60 hectares of potential habitat for future recruitment, but this habitat type is not
restricted to the project corridor and is well represented in surrounding areas.

This conclusion is consistent with the conclusion in the EIS.

6.4.7. Quassia sp. Moonee Creek

The species was identified in surveys of Section 3 of the project and assessed in the EIS. Supplementary
surweys identified a new population of Quassia sp. Moonee Creek within Section 1. The species was
detected at about station 8.40. As a result of finding the new population in Section 1, the detailed design at
Range Road was refined toreduce the impact on the population.

6.4.7.1. Direct and indirect impacts

The total population consists of two clusters around 250 metres apart, which are considered to constitute a
single population. These clusters comprise:

e Cluster 1: 899 stems that were recorded by the surwey for the EIS.

e Cluster 2: A smaller cluster that was recorded by the survey for the design refinement. This cluster is
further south and upslope of the first cluster, and outside the impact area. The total number of plants
has not been quantified.

The EIS design would require removal of 35 of the stems in cluster 1 (3.9 per cent of this cluster). The
remaining individuals in this cluster are within 50 metres of the project boundary, with up to 167 stems within
10 metres of the construction edge. There is potential for the project to indirectly impact plants within 10
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metres of the project. Indirect impacts could result from altered exposure and light lewvels, changed
hydrological conditions and increased potential for competition from weeds and other flora due to the altered
conditions. Therefore, the project would potentially result in impacts on 202 stems in cluster 1 (35 directly
impacted and 167 indirectly impacted), which is around 22 per cent of cluster 1 and an even smaller
proportion of the local population.

6.4.7.2. Assessment of significance: endangered species (EPBC Act)

The assessment of significance was undertaken according to criteria for endangered species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-41.

Table 6-41 Assessment of significance: Quassia sp. Moonee Creek (EPBC Act)

Quassia sp. Moonee Creek

According to the DEWHA (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
endangered species ifthere is a real chance or possibility that it would:

Lead to a long-term decrease in the size of a population

A total of 899 stems were recorded along a rocky drainage line and surrounding rockyslopes in Section1. This numberis
from the larger of two clusters. Potential habitatfor this species is relativelywidespread in the locality, and there is likely
to be several additional populations in surrounding areas with around 70 records in the locality. One individual was also
recorded previouslyon a rocky slope in Section 3 outside ofthe project boundary (230 metres away) and would not be
directly or indirectlyimpacted from the project.

Of the 899 stems recorded around 35 would potentiallybe directly impacted by the project, comprising about 3.9 per cent
of this cluster. There are 167 individuals within 10 metres ofthe project, which could be affected by indirectimpacts, and
therefore impacts on up to 202 individuals could be expected representing around 22 per cent of this clusterand even
smaller proportion of the local population. Mostplants occuralong a drainage line downslope ofthe project whichis
wlnerable to changes to hydrology and nutrientloads and associated weed invasion. Other indirectimpacts could result
from altered exposure and light levels and increased potential for competition from other flora due to the altered
conditions

Considering 3.9 to 22 per cent of cluster 1 would be directlyimpacted from the project and there is potential for the
remaining individuals to be indirectly impacted, the projectwould potentiallylead to a long-term decrease in the local
population.

Reduce the area of occupancy of the species

This species has a scattered distribution from the Moonee Creek area north of Coffs Harbour to north-eastof Grafton.
There are also records to the north of this known distribution surrounding Section 10 and 11. The occurrence of this
species in the Dirty Creek area is about 30 kilometres to the north of the southernmost population atMoonee Creek.
Although the widerdistribution ofthe species is unlikelyto be significantlyreduced, the subject population occurs over
about0.8 hectares of occupied habitat of which up to 0.2 hectares would potentiallybe directlyimpacted and the
remaining areas potentiallyimpacted from indirectimpacts altering habitatattributes.

The projectwould reduce the area of occupancy for the species.

Fragment an existing population into two or more populations

The projectwould not resultin the dissection ofthe population however connectivity to potentially suitable downstream
habitats is limited bythe installation of culverts. However the absence ofthe species in these downstream habitats
suggeststhese areas are potentiallyunsuitable for the species.

Adversely affect habitat critical to the survival of a species

The population in section 1 was recorded along a rocky drainage line dominated by Blackbutt (Eucalyptus pilularis).
Although this vegetation type may be relatively widespread in the locality, the specific habitatattributes for this species
are likely to be restricted discrete areas. There is limited literature detailing the specific habitat conditions and associated
life-cycle attributes for this species, particularlyin regard to fire tolerance, seed dispersal, germination and pollination.

The subjectpopulation occurs overaround 0.8 hectares of habitatof which up to 0.2 hectares would be directlyimpacted
and the remaining areas of habitatwould potentiallybe impacted from indirectimpacts altering habitatattributes. Areas
within 10 metres ofthe projecthave beenidentified as mostsusceptible to indirectimpacts, comprising a total of 202
individuals where directand indirectimpacts could be expected representing around 22 per centof cluster 1 and an even
smaller proportion ofthe local population.

The single individual recorded in Section 3 was identified growing in dry sclerophyll forestdominated by Needlebark
(Eucalyptus planchoniana) and SmudgyApple (Angophora woodsiana). This vegetation type is widespread in the project
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Quassia sp. Moonee Creek

boundarywith around 60 hectares of similar habitat potentiallybeing impacted, however much of this area may not have
particular microhabitatfeatures required bythe species such as rockyoutcrops.

The projectwould adversely affect habitat critical to the survival of the species.

Disrupt the breeding cycle of a population

The life cycle is likely to be linked to a large range of factors, but several importantcomponents include:
e Potential pollinator species are known to be native bees and other invertebrates.
e Fire regimeincludingfire intensity, frequency and season.
e Available gene pool.
e Hybridisation.
e Seeddispersal
e Other disturbance regimes such as forestryactivities and grazing.

There is limited literature detailing the specific habitat conditions and associated life-cycle attributes for this species,
particularlyin regard to fire tolerance, seed dispersal, germination and pollination. The main known disruption to the life
cycle of the species would be from the removal and modification of habitat, potentiallyresulting in the significantimpacts
on this local population.

Considering the potential for impacts on 3.9 to 22 per cent of cluster 1 there is potential for genetic diversity to be
depleted which mayaffect the breeding cycle for the species, however pollination within the remaining population is likely
to continue.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The subjectpopulation occurs over about0.8 hectares of habitatof which up to 0.2 hectares would potentiallybe directly
impacted and the remaining areas potentiallyimpacted from indirectimpacts altering habitat attributes.. Areas within 10
metres ofthe project have beenidentified as mostsusceptible to indirectimpacts, comprising a total of 202 individuals
where direct and indirectimpacts could be expected representing around 22 per cent of cluster 1 and an even smaller
proportion of the local population

Considering up to 22 per cent of cluster 1 would be directly impacted including removal of habitatfrom the projectand
there is a relatively high potential for the remaining individuals and areas of habitatto be indirectlyimpacted (modified),
the projectwould potentiallylead to a decline in the species.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

There would potentiallybe indirect impacts on habitatfor this species considering the riparian habitatit occurs inis
downstream ofthe project, increasing the potential for altered hydrology regimes changing flows along the creek and
increasing nutrientloads potentiallyfacilitating weed invasion. Additionallythe projectwould require the installation of
culverts which would potentiallyalter the hydrology and habitat attributes for the remaining individuals.

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability.

Introduce disease that may cause the species to decline

Infection of native plants by Phytophthora cinnamomihas been identified as being spread by construction machinery.
This water-borne fungus infects the roots of plants and has the potential to cause dieback. Machinery associated with
vegetation clearance and subsequentconstruction for the project has the potential to transmitthe fungus to remaining
native vegetation remnants ofthe species. This is a potential indirectimpactto the species through the transmission of
pathogens into retained habitatnear the road. This can be mitigated through the developmentand implementation of
suitable control measures for vehicle and planthygiene and is unlikelyto have a significantimpact. It is the intention to
use currentbestpractice hygiene protocols as detailed in RTA (2011) on this project as part of the CEMP to prevent the
introduction or spread of pathogens.

The projectmitigation strategyand environmental managementprocedures would include guidance for preventing the
introduction and/or spread of disease causing agents such as bacteria and fungi.

Interfere with the recovery of the species.

The projectwould not significantly conflictwith the recovery actions proposed for this species. While removal of part of a
populationis in conflictwith the objectives of the recovery plan (DEC 2005), some recovery actions could potentiallybe
implemented. This would include protective fencing during construction, monitoring of populations and weed control
within habitatareas.

To mitigate the ecological impacts from the project, an offset strategy is proposed to provide greater protection of on this
species and habitat. There are several potential options for the offsetstrategy. An offsetsupporting Quassia sp. Moonee
Creek would contribute towards the recovery of the species.
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6.4.7.3. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-42.

Table 6-42 Assessment of significance: Quassia sp. Moonee Creek (TSC Act)

Quassia sp. Moonee Creek

How is the project likely to affectthe lifecycle of a threatened species and/or population?

A total of 899 stems were recorded along a rocky drainage line and surrounding rockyslopes in Section 1. Potential
habitatfor this species is relativelywidespread in the locality, and there is likely to be several additional populationsin
surrounding areas with around 70 records in the locality. Of the 899 stems recorded around 35 stems would potentially
be directlyimpacted by the project, comprising about3.9 per cent of the population. There is a high potential for indirect
impacts on the remaining species considering the majorityoccur along a drainage line downslope ofthe project which is
wulnerable to changes to hydrology and nutrientloads. Areas within 10 metres ofthe project have been identified as most
susceptible to indirectimpacts, comprising a total of 202 individuals where directand indirectimpacts could be expected
representing around 22 per centof cluster 1 and an even smaller proportion ofthe local population.

One individual was also recorded previouslyon a rocky slope in Section 3 outside of the projectboundary and would not
be directly or indirectlyimpacted from the project. This individual occurs around 230 metres to the east of the proposed
projectboundary and is considered unlikelyto be indirectlyimpacted.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The population was recorded along a rocky drainage line dominated by Blackbutt (Eucalyptus pilularis). Although this
vegetation type may be relatively widespread in the locality the specific habitat attributes for this species are likelyto be
restricted discrete areas. There is limited literature detailing the specific habitat conditions and associated life-cycle
attributes for this species, particularlyin regard to fire tolerance, seed dispersal, germination and pollination.

Of the 899 stems recorded around 35 would potentiallybe directly impacted by the project, comprising about 3.9 per cent
of cluster 1. There are 167 individuals within 10 metres ofthe project, which could be affected by indirectimpacts, and
therefore impacts on up to 202 individuals could be expected representing around 22 per cent of cluster 1 and an even
smaller proportion ofthe local population.

The subject population occurs over around 0.2 hectares of habitatof which up to half would potentiallybe directly
impacted and the remaining areas potentiallyimpacted from indirectimpacts altering habitatattributes.

The single individual recorded in Section 3 was identified growing in dry sclerophyll forestdominated by Needlebark
(Eucalyptus planchoniana) and SmudgyApple (Angophora woodsiana). This vegetation type is widespread in the project
boundarywith around 60 hectares of similar habitat potentiallybeing impacted.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

This species has a scattered distribution from the Moonee Creek area north of Coffs Harbour to north-east of Grafton.
There are also records to the north of this known distribution surrounding Section 10 and 11. The occurrence of this
species in the Dirty Creek area is about 30 kilometres to the north of the southernmostpopulation atMoonee Creek.

How is the project likely to affect current disturbance regimes?

There would potentiallybe indirect impacts on habitatfor this species considering the riparian habitatit occurs in is
downstream ofthe project, increasing the potential for altered hydrology regimes changing flows along the creek and
increasing nutrientloads potentiallyfacilitating weed invasion. Additionallythe projectwould require the installation of
culverts which would potentiallyalter the habitatattributes for the remaining individuals.

Vegetation clearing would potentiallycontribute to further invasion of Lantana camara and other exotic species
particularlyalong the edges of the projectboundarywhere there would be increased sunlightavailability.

How is the project likely to affect habitat connectivity?

The projectwould not resultin the dissection ofthe population however connectivity to potentially suitable downstream
habitats is limited bythe installation of culverts.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species
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Conclusion of the assessment

The project would potentially result in a significant impact on this population as it would require removal

of 35 stems and the indirect impacts could lead to the loss of up to 167 stems. Together, this loss of 202
stems is around 22 per cent of a cluster that represents more than half of the local population within the
study area.

This conclusion differs from that in the EIS and reflects the additional population identified outside the
impact area and the expected indirect impacts.

6.4.8. Conclusions of the assessment of significance for threatened plants
The conclusion of the assessment of significance for threatened rainforest plants is presented in Table 6-43.

Table 6-43 Conclusions of the impact assessment for threatened plants

Species Status Significantim pact

EPBC Act TSC Act

Yes

Quassia sp. Moonee Creek (Moonee Quassia)
Angophora robur(Sandstone Rough-barked Apple) Yes
Yes
No
No

Yes

Arthraxon hispidus (Hairy Joint-grass)
Eucalyptus tetrapleura (Square-fruited Ironbark)

<<<<mI
<I'l1<<<<ITII

Olax angulata (Square-stemmed Olax)
Eleocharis tetraquetra (Square-stemmed Spike-rush)

Maundia triglochinoides Yes

6.5. Threatened fauna
6.5.1. Pink Underwing Moth (Phyllodes imperialis smithersi)

This impact assessment in the EIS was updated to incorporate the findings of the supplementary
investigations undertaken for the design refinement at the proposed Wardell interchange in sections 10 and
11 of the project.

6.5.1.1. Direct and indirect impacts

The EIS design would require removal of 6.4 hectares of known and potential habitat for the Pink Underwing
Moth (Phyllodes imperialis). Known and preferred habitat is restricted to sections 10 and 11 of the project.

As shown in Table 6-44, the design refinement at the proposed Wardell interchange would:

e Awid direct impact on known occupied habitat and potential breeding habitat, which would include
awiding direct impacts on areas known to have the host plant of the moth (Carronia multisepalea).

e Reduce the direct impact on potential non-breeding habitat from 4.7 hectares to 2.5 hectares.
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Table 6-44 Comparison of direct impacts between EIS design and design refinement

Habitat for Pink Underwing Moth m Design refinement

Known habitat (moth larvae confirmed) 1.2 ha 0.0 ha
Potential habitat (breeding; hostplant present) 0.5 ha 0.0 ha
Potential habitat (non-breeding; no hostplantpresent) 4.7 ha 2.5 ha

Total 6.4 ha 2.5 ha

The road alignment between station 154.0 and 158.0 is positioned to follow the base of the foothills of a low
basalt escarpment. Vegetation to the west of the road within the escarpment and foothills is dominated by
rainforest while to the east of the project the vegetation is low-lying and mostly dominated by Eucalypt or
Melaleuca forests. The road design assessed in the EIS aimed to traverse the cleared land as much as
possible with the rainforest habitat of the Pink Underwing Moth positioned upslope and to the west. The
design refinement would mowve the project east, thereby affecting more of the low-lying vegetation.

Due to the presence of the cleared habitat there is an existing edge-affected zone along the rainforest
habitat occupied by the moth outside the project boundary. The edge-affected zone appears in the form of a
denser understorey, more open canopy in parts and higher density of weeds — mostly Camphor Laurel and
Lantana — although these weeds also occur throughout the rainforest patches. There are no indirect impacts
from runoff at the site as the rainforest patches are uphill from the cleared areas. Grazing impacts are
evident in part of the rainforest inhabited by the moth, which are not part of the project. Despite the existing
edge effects, the host plant (Carronia multisepalea), and the eggs and larvae of the Pink Underwing Moth
were located within the edge zones.

The presence of the highway would contribute to indirect impacts at the current edge-affected zone although
it may be difficult to distinguish these from the existing impacts particularly where weed invasion is
concerned. Also, dust created during construction and during operation from vehicle emissions may settle on
habitat areas and inhibit egg and/or larvae viability. Any changed structure of the habitat, canopy and shade
in edge areas could also lead to competition with the host plant and decreased suitability of the habitat for
breeding and feeding.

In addition, the project would introduce new indirect impacts from altered vehicle and street lighting and
noise, which may negatively impact on the species. There is no published research on the effects of lights on
the Pink Underwing Moth. While any kind of illumination is likely to disrupt normal adult moth activity for a
range of common species, lights are not particularly attractive to species of Phyllodes moths (Dr Don Sands,
pers. comm.). However, vehicle headlights are not expected to pose a significant threat to the moth, as these
are transient rather than fixed. In addition, potential impacts would be lessened by:

e The design refinement, which would locate the alignment further east near Coolgardie Road to
minimise potential impacts from lighting on the habitat of the Pink Underwing Moth.

e The redesign of ramps for the proposed interchange at Wardell to reduce the need for extensive
lighting.

Another aspect to consider is dispersal. Dispersal is likely to occur to the north and west of the project and
may be associated with Randles Creek (Dr Don Sands, pers.comm.).

Howevwer, there is limited potential for dispersal of the species. The moth favours densely shaded canopy
and, given its large size, is susceptible to air movements (wind), thus restricting its dispersal capability over
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cleared land. Given that the majority of the habitat of the moth occurs to the west of the project, impacts from
habitat fragmentation and loss of connectivity are not expected. While the presence of the road corridor and

traffic would inhibit movements of the moth, the environment currently has limited opportunities for dispersal

to the east, largely due to the absence of preferred habitat.

One small exception to this is a patch of potential habitat (non-breeding) to the east of the highway on the
northern side of the proposed Wardell Interchange (station 157.0) that would become fragmented. This patch
would provide only marginal non-breeding habitat for the moth and a possible temporary refuge area during
dispersal.

6.5.1.2. Assessment of significance: endangered species (EPBC Act)

The assessment of significance was undertaken according to criteria for endangered species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-45.

Table 6-45 Assessment of significance: Pink Underwing Moth (EPBC Act)

Pink Underwing Moth

According to the DEWHA (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
endangered species ifthere is a real chance or possibility that it would:

Lead to a long-term decrease in the size of a population

Known and preferred habitat of the species was onlyidentified in sections 10 and 11 of the projectand consists of
subtropical rainforestbelow about600 metres elevation. Around 6.4 hectares of habitatfor the species was identified
from a 400 metre radius ofthe project. Potential breeding habitatis restricted to areas where the caterpillar's food plant,
a native rainforestvine, Carronia multisepalea, occurs in subtropical rainforest. The survey targeted the identification of
known (occupied) habitat, potential breeding habitat (hostplant present) and potential non-breeding habitat (no host
plantpresent). The projectwould impacton 2.5 hectares of habitat consisting entirely of potential non-breeding habitat
(no hostplantpresent)and no Carronia multisepalea would be directlyimpacted. The extent of potential habitatfor the
species beyond the 400 metres radius ofthe projecthas not been surveyed or modelled and itis likely that additional
populations occurin this area.

The clearing of habitatfor this project would not remove current occupied habitator breeding habitatalthough would
remove an area of habitatthat comprises known food plants (softfruiting shrubs and trees) for the species and should be
considered potential habitat.

Indirectimpacts would be associated with the fragmentation ofthe area of potential habitatand contribution to
degradation along the edges ofknown and potential habitatassociate d with increase weeds ordustand changed
structure of the habitat (canopy and shade)which could lead to competition with the hostplant and decreased potential
for breeding and feeding. These indirectimpacts can be mitigated and are proposed as partof the targeted management
strategy. Impacts on dispersal ofjuveniles is notexpected at the preferred habitatis mostlyto the westand continues in
this direction in adjoining areas beyond the project.

The following would suggestthat the projectwould not lead to a long-term decline in this population
e Identified populations ofthe hostplant would remain in situ
e Currently occupied areas of habitat would notbe directlyimpacted

e Indirectimpacts mayoccuralong currently disturbed edge zones which are being used by the moth for
breeding and these indirectimpacts could be managed

e Lights are not particularlyattractive to species of Phyllodes moths (DrDon Sands, pers.comm)
Reduce the area of occupancy of the species

The projectwould impacton 2.5 hectares of habitat consisting entirely of potential non-breeding habitat (no hostplant
present)and no Carronia multisepalea would be directlyimpacted. The extent of potential habitatfor the species beyond
the 400 metres radius ofthe projecthas not been surveyed or modelled and itis likely that additional populations occurin
this area.

The clearing of habitatfor this project would not remove current occupied habitator breeding habitatalthough would
remove an area of habitatthat comprises known food plants (softfruiting shrubs and trees) for the species thatis
considered potential habitat.
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Fragment an existing population into two or more populations

The known population adjacentto the projectcurrently resides over an area of known (occupied) habitatand potential
breeding habitatoccurring to the westof the projectand associated with undulating and elevated land over basaltsoils.
There is no evidence of a population to the eastof this location or eastof the proposed highwaycorridor.

Along the projectboundaryitselfand to the eastof the proposed highwaythe soils are dominated byalluvial soils and
there are a number of small patches ofrainforest, in amore degraded condition. This includes the patch north of the
Wardell Interchange that has been identified as a potential foraging area only and this patch would be fragmented by the
road.

Currently there is limited potential for dispersal ofthe species in this area, which favours dense shaded canopyand given
its large size, it is susceptible to airmovements (wind) restricting its dispersal capabilityover cleared land (Dr Don Sands
pers comm). Given that the majorityof the habitatof the moth occurs to the westof the project, impacts from habitat
fragmentation and loss of connectivity are not expected. While the presence ofthe road corridor and traffic would inhibit
movements ofthe moth, there are currently limited opportunities for dispersal to the east, due to the absence of preferred
habitat, with the exception of a patch of potential habitat (non-breeding) thatwould become fragmented to the eastof the
highwayon the northern side of the Wardell interchange (Station 157.0) as discussed.

Adversely affect habitat critical to the survival of a species

Critical breeding habitatfor this species is relianton the presence ofa hostplant(Carronia multisepalea) from which the
adultmoth lays eggs on the leaves and the moth larvae is dependenton the leaves for food. Potential breeding habitat
for the species was identified in the field and mapped and the design refinement positioned to avoid this habitat. The
breeding habitatis currently flanked by cleared land and there is evidence of edge effects (weed abundance and altered
habitatstructure). Of interestis the fact that the hostplantand moth larvae was found in this edge-affected areas. The
projectwould contribute to these edge effects in an area identified as critical habitat, although the types of indirect
impacts associated with weeds and daylightcan be mitigated.

Other critical habitatwould include foraging habitat (associated with fleshyfruiting species ofrainforestplants)and an
area of around 2.5 hectares would be cleared and further indirectimpacts on the remaining patches could be expected.
Dispersal habitathas been identified to the north and westof the project, including the western portions of Randles
Creek and the escarpmentto the west. These habitats would notbe impacted directlyor indirectly.

Disrupt the breeding cycle of a population

Not expected, the project avoids known and potential breeding habitatfor the species and the species managementplan
stipulates thatclearing works would occur outside ofthe breeding period ofthe species to avoid potential indirectimpacts
from dustand wind.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

Known and preferred habitat of the species was onlyidentified in sections 10 and 11 of the project. Around 6.4 hectares
of habitat for the species was identified from a 400 metre radius ofthe project. Potential breeding habitatis restricted to
areas where the caterpillar's food plant, occurs in subtropical rainforest. The survey targeted the identification of known
(occupied) habitat, potential breeding habitat (hostplant present) and potential non-breeding habitat (no hostplant
present). The projectwould impacton 2.5 hectares of habitatconsisting entirelyof potential non-breeding habitat (no
hostplantpresent)and no Carronia multisepalea would be directlyimpacted. The extent of potential habitatfor the
species beyond the 400 metres radius ofthe projecthas not been surveyed or modelled and itis likely that additional
populations occurin this area. Detail on meta-populationsis notknown.

The clearing of habitatfor this project would not remove current occupied habitator breeding habitatalthough would
remove an area of habitatthat comprises known food plants (softfruiting shrubs and trees) for the species and should be
considered potential habitat.

Indirect impacts would be associated with the fragmentation ofthe area of potential habitatand contribution to
degradation along the edges of known and potential habitatassociate d with increase weeds ordustand changed
structure of the habitat (canopy and shade)which could lead to competition with the hostplant and decreased potential
for breeding and feeding. These indirectimpacts can be mitigated and are proposed as partof the targeted management
strategy. Impacts on dispersal ofjuveniles is notexpected at the preferred habitatis mostlyto the westand continues in
this direction in adjoining areas beyond the project.

The following would suggestthat the projectwould not lead to a long-term decline in this population

Identified populations ofthe hostplant would remain in situ
Currently occupied areas of habitat would notbe directlyimpacted

e Indirectimpacts mayoccuralong currently disturbed edge zones which are being used by the moth for
breeding and these indirectimpacts could be managed.

o Lights are not particularlyattractive to species of Phyllodes moths (Dr Don Sands, pers.comm)
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Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

Invasive species in this context may include Camphor Laurel and Lantana both of which are currently presentand have
the potential to alter the structure and floristic diversity of the habitatfor this species. Due to the presence ofthe existing
cleared habitatthere is an existing edge-affected zone along the edge of the rainforesthabitatoccupied by the moth.
This is appears in the form of a denserunderstorey, more open canopyin parts and presence of weeds, including
Camphor Laurel and Lantana, although these weeds also occur throughoutthe rainforest patches and are not restricted
to edge areas. Despite the existing edge impacts the hostplantand eggs and larvae of the Pink Underwing Moth were
located within the edge zones.

Given the presence ofan existing edge effected zone along the majority of the known habitatfor this species and the fact
that the project would notbe creating a new edge it would be difficult to determine ifnew weed invasions are attributed to
the project, particularlyas runoff would be directed to the eastand not within the rainforesthabitat. As a precautionary
approach and considering thatfurther weed invasion could be expected in the area of potential habitatbeing intersected
by the project, itis considered reasonable to expect that the project would contribute to the presence ofthese invasive
species adjoining the project.

Introduce disease that may cause the species to decline

Infection of native plants by Phytophthora cinnamomihas been identified as being spread by construction machinery.
This water-borne fungus infects the roots of plants and has the potential to cause dieback. Machinery associated with
vegetation clearance and subsequent construction for the project has the potential to transmitthe fungus to remaining
native vegetation remnants ofthe species. However the pathogen has notbeen identified in the area of interestanditis
currently only a low risk that could be mitigated if found to occur.

Interfere with the recovery of the species.

The projectand proposed highway construction would notconflictwith the recovery of this species. The design
refinementhas been selected on the basis of avoiding high qualityhabitat for this species and as such is consistentwith
recognising the importance ofhabitat. There is potential that future offsets for this project would contribute to the
recovery of the species.

6.5.1.3. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened

Species Assessment. The assessment is provided in Table 6-46.
Table 6-46 Assessment of significance: Pink Underwing Moth (TSC Act)

Pink Underwing Moth
How is the project likely to affectthe lifecycle of a threatened species and/or population?

The clearing of habitatfor this project would not remove current occupied habitator breeding habitatalthough would
remove an area of habitatthat comprises known food plants for the species and should be considered potential foraging
habitat. Indirectimpacts are likely and would be associated with the fragmentation ofthe area of potential foraging
habitatand contribution to degradation along the edges of known and potential breeding habitat. These would be
associated with increased weeds or dustand potentiallya changed structure ofthe habitat (canopy and shade)in edge
areas which could lead to competition with the hostplant and decreased potential for breeding and feeding. These
indirectimpacts can be mitigated and are proposed as partof the targeted management strategy.

Disruptions to breeding life-cycle events are not expected, the projectavoids known and potential breeding habitat for the
species and the species managementplan stipulates that clearing works would occur outside ofthe breeding period of
the species to avoid potential indirectimpacts from dustand wind.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Known and preferred habitat of the species was onlyidentified in sections 10 and 11 of the project. Around 6.4 hectares
of habitat for the species was identified from a 400 metre radius ofthe project. Potential breeding habitatis restricted to
areas where the caterpillar's food plant, occurs in subtropical rainforest. The survey targeted the identification of known
(occupied) habitat, potential breeding habitat (hostplant present) and potential non-breeding habitat (no hostplant
present). The projectwould impacton 2.5 hectares of habitatconsisting entirely of potential non-breeding habitat (no
hostplantpresent)and no Carronia multisepalea would be directlyimpacted. The extent of potential habitatfor the
species beyond the 400 metres radius ofthe projecthas not been surveyed or modelled and itis likely that additional
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populations occurin this area. Detail on meta-populationsis notknown.

The clearing of habitatfor this project would not remove current occupied habitator breeding habitatalthough would
remove an area of habitatthat comprises known food plants (softfruiting shrubs and trees) for the species and should be
considered potential habitat.

Indirect impacts would be associated with the fragmentation ofthe area of potential habitatand contribution to
degradation along the edges ofknown and potential habitatassociate d with increase weeds ordustand changed
structure of the habitat (canopy and shade) which could lead to competition with the hostplant and decreased potential
for breeding and feeding. These indirectimpacts can be mitigated and are proposed as partof the targeted management
strategy. Impacts on dispersal ofjuveniles is notexpected at the preferred habitatis mostlyto the westand continues in
this direction in adjoining areas beyond the project.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Yes on a local scale the sub-population is limited to Lowland Rainforestwhich is very patchily distributed and does not
appear eastof this location. There is no data on meta-populations. The following is provided for regional populations
Pink Underwing Moth (Phyllodes imperialis) is known from Papua New Guinea, the Solomon Islands,

Vanuatu, New Britain, New Ireland, New Caledonia and eastern Australia (Sands 2012). The

southern subspecies (P.i. smithersi)is restricted to subtropical eastern Australia from near Gympie in

Queensland south to near Urunga in New South Wales (Sands 2012). Breeding (i.e. records of the

larval form) has been recorded from Mary Cairncross (Sands 2012) and Witta (Herbison-Evans etal.

2011)in south-eastQueensland, and from Middle Pocket (Herbison-Evans etal.2011)and near

Ballina (referto Section 2.2.2) in northern NSW. Whilstthis projecthas revealed the second only

breeding record of the species in NSW, it should be noted that Sands (2012) also states that“larvae or

adults have been photographed or collected” atseveral additional locations. These include Border

Ranges, Richmond Range, Richmond River, Billinudgel, Dorrigo, Rosewood River, Bellingen,

Huonville and BellingerIsland (Sands 2012). This suggests thatone or more of these locations also

contain breeding records. Nevertheless, itis acknowledged thatthe revelation of a breeding record in

association with the area of this projectis a significantfinding.

How is the project likely to affect current disturbance regimes?

Invasive species in this context may include Camphor Laurel and Lantana both of which are currently presentand have
the potential to alter the structure and floristic diversity of the habitatfor this species. Due to the presence ofthe existing
cleared habitatthere is an existing edge-affected zone along the edge of the rainforesthabitatoccupied by the moth.
This is appears in the form of a denserunderstorey, more open canopyin parts and presence of weeds, including
Camphor Laurel and Lantana, although these weeds also occur throughoutthe rainforestpatches and are not restricted
to edge areas. Despite the existing edge impacts the hostplantand eggs and larvae of the Pink Underwing Moth were
located within the edge zones.

Given the presence ofan existing edge effected zone along the majorityof the known habitatfor this species and the fact
that the project would notbe creating a new edge it would be difficult to determine ifnew weed invasions are attributed to
the project, particularlyas runoff would be directed to the eastand not within the rainforesthabitat. As a precautionary
approach and considering thatfurther weed invasion could be expected in the area of potential habitatbeing intersected
by the project, itis considered reasonable to expect that the project would contribute to the presence ofthese invasive
species adjoining the project

How is the project likely to affect habitat connectivity?

The known population adjacentto the projectcurrently resides over an area of known (occupied) habitatand potential
breeding habitatoccurring to the westof the projectand associated with undulating and elevated land over basaltsoils.
There is no evidence of a population to the eastof this location or eastof the proposed highwaycorridor.

Along the projectboundaryitselfand to the eastof the proposed highwaythe soils are dominated byalluvial soils and
there are a number of small patches ofrainforest, in a more degraded condition. This includes the patch north of the
Wardell interchange thathas been identified as a potential foraging area only and this patch would be fragmented by the
road.

Currently there is limited potential for dispersal ofthe species in this area, which favours dense shaded canopyand given
its large size, it is susceptible to airmovements (wind) restricting its dispersal capabilityover cleared land (Dr Don Sands
pers comm). Given that the majorityof the habitatof the moth occurs to the westof the project, impacts from habitat
fragmentation and loss of connectivity are not expected. While the presence ofthe road corridor and traffic would inhibit
movements ofthe moth, there are currently limited opportunities for dispersal to the east, due to the absence of preferred
habitat, with the exception of a patch of potential habitat (non-breeding) thatwould become fragmented to the eastof the
highwayon the northern side of the Wardell interchange (Station 157.0) as discussed.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species underthe TSC Act.
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Conclusion of the assessment

Applying a precautionary approach, a significant impact on the Pink Underwing Moth has been concluded.
The assessment concludes that a long-term decrease in the population at this location is not expected nor is
impact on the dispersal movements of the species.

This is because the project would not remove current occupied habitat or breeding habitat although would
remove an area of habitat that comprises known food plants (fruit trees) for the species and should be
considered potential habitat. Indirect impacts are also likely and would be associated with the fragmentation
of the area of potential foraging habitat and contribution to degradation along the edges of known and
potential habitat. These would be associated with increased weeds or dust and potentially a changed
structure of the habitat (canopy and shade) in edge areas, which could lead to competition with the host
plant and decreased potential for breeding and feeding. These indirect impacts can be mitigated and are
proposed as part of the targeted management strategy.

There is also potential for areas of foraging habitat (Lowland Rainforest) that are considered critical for the
species to be directly and indirectly impacted over the long term.

This conclusion is consistent with the conclusion in the EIS.

6.5.2. Atlas Rainforest Ground Beetle (Nurus atlas)

6.5.2.1. Direct and indirect impacts

The EIS design would require removal of 6.4 hectares of known and potential habitat for the Atlas Rainforest
Ground Beetle (Nurus atlas). Known and preferred habitat is restricted to sections 10 and 11 of the project.

The design refinement at the proposed Wardell interchange has reduced the direct impact to potential
habitat only, with the removal of 2.5 hectares (refer Table 6-41).

The project would also have indirect impacts on Atlas Rainforest Ground Beetle. These may involve
disruption of movement corridors or general disorientation due to artificial lighting, as well as the potential
compromise of areas of known habitat adjacent to the project through a variety of indirect edge effects
(including artificial lighting, road noise, dust and weeds).

The road alignment between station 154.0 and 158.0 would follow the base of the foothills of a low basalt
escarpment. Vegetation to the west of the road within the escarpment and foothills is dominated by rainforest
while to the east the vegetation is low-lying and mostly dominated by Eucalypt or Melaleuca forests. The
road design assessed in the EIS aimed to traverse the cleared land as much as possible with the rainforest
habitat of the beetle positioned upslope and to the west. The design refinement would mowe to the east and
affect more of the low-lying vegetation.

There would be a residual impact on around 2.5 hectares of rainforest between stations 158.4 and 159.4.
This habitat occurs on floodplain alluvial soils and not basalt soils and therefore is not consistent with the
known habitat site further south and may be marginal. In addition to the direct impact, the alignment would
fragment a patch of rainforest to the east of the road (1.5 hectares) and isolate this patch of potential habitat
for this flightless beetle, although it was not recorded at this location.
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The total impacts may then equate to around four hectares (2.5 hectares of rainforest between stations
158.4 and 159.4 and 1.5 hectares of rainforest to the east of the project), with further indirect impacts on the
western patch of vegetation remaining adjacent to the project.

This impact may remove potential habitat for breeding and shelter and foraging and affect dispersal
opportunities for a portion of the population. Similar impacts are not expected at the known sites on the
basalt soils, which the project would awid. This confirmed site is expected to be one of only two or possibly
three known populations in NSW and therefore is an important population.

6.5.2.2. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-47.

Table 6-47 Assessment of significance (TSC Act) Atlas Rainforest Ground Beetle
Atlas Rainforest Ground Beetle

How is the project likely to affectthe lifecycle of a threatened species and/or population?

The species was recorded atthe northern end of projectin section 10 within a large patch of remnantrainforestlocated
adjacentto and upslope ofthe project on the western side within undulating land on basaltsoils. This same habitatis
also occupied by the Pink Underwing Moth as described previously. The potential habitat for this species is considered
low-elevation Lowland Rainforestwith a well-developed rainforestunderstoreyand this habitat type is present. Itis
restricted to the northern end of the projectand not expected elsewhere.

The species exhibits an extremelyrestricted distribution, and its survival is threatened by clearing of rainforestremnants,
removal of fallen timberand groundcover.

The road alignmentbetween station 154.0 and 158.0 is positioned to bend around the foothills ofthe low basalt
escarpmentwhich contains the habitatfor the species and mainlyavoid direct impacts. Vegetation to the westof the road
within the escarpmentand foothills is dominated byrainforestwhile to the eastof the projectthe vegetation is low-lying
and mostlydominated by Eucalypt or Melaleuca forests. The road design assessed in the EIS had been positioned to
traverse the cleared land as much as possible with the rainforest habitat ofthe beetle positioned upslope and to the west
This is also the case with the design refinement.

There would be a residual impactofaround 2.5 hectares of rainforestbetween stations 158.4 and 159.4. This habitat
occurs on floodplain alluvial soils and notbasaltsoils and therefore is notconsistent with the known habitatsite further
south and may be marginal. In addition to the directimpactthe traverse of this habitatwould fragmenta patch of
rainforestto the eastof the road (1.5 ha)and isolate this patch for this flightless beetle. The total impacts maythen
equate to around 4 hectares with further indirectimpacton the western patch remaining adjacentto the project.

This impactmay remove potential habitatfor breeding and shelter and foraging and affect dispersal opportunities fora
portion of the population. Similarimpacts are notexpected at the known sites on the basaltsoils which have been
avoided. This confirmed site is expected to be one of only two or possiblythree known populations in NSWand is
therefore significantgiven the species has a very restricted distribution. Any loss of habitat from a known population and
the subsequentimpacts on lifecycle activities is considered significant.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The Atlas rainforestground beetle also occurs in Lowland Rainforest habitat. The species distribution in the projectarea
is likely restricted to small patches ofrainforestremnants occurring across the Richmond River floodplain which are
heavily reduced and fragmented. The survival of this species is threatened byan extremely restricted distribution,
clearing of rainforestremnants, removal of fallen timberand ground cover. The direct and indirectimpactof this habitat
equates toremoval of around 2.5 hectares of potential habitatand further indirectimpacts on around 1.5to 2.0 hectares.
At least1.5 hectares is expected to be isolated and unlikelyto be viable for the population, noraccessible. Remaining
edge effects may occuralong a 650 metre edge and be associated with potential changed structure ofthe vegetation the
edge zone through weeds and altered lightthat mayimpacton the suitabilityof the habitat for this species which requires
well-developed understoreyvegetation. This is potentially a significantloss of habitatfor this highly restricted species.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The ground beetle was historicallywidespread in heavilytimbered high rainfall areas eastof the Great Dividing Range on
the north coastof NSW. Presentlyit is only known from this location and two other sites in the Lismore-Alstonville area.
The study area represents the southern and eastern limit of the species distribution and a significantfind in terms of the
regional population.
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How is the project likely to affect current disturbance regimes?

The known and potential habitats for this species in the projectareas exhibitcurrent disturbances associated with weeds
and edge effects, particularly invasion of Camphor Laurel and Lantana and altered structure and floristics in the ground
layer of the rainforest. The latter is attributed to the weeds and edge zones but also historical clearing and grazing
particularlyin the floodplain locations north of Wardell Road, which are only marginal. The placementofthe road
adjacentto the habitatwould increase opportunities for weeds to colonise edge areas and mayresultin further weed
invasion and altered habitat structures. Run-offimpacts are not expected in known or potential areas as these would
remain upslope ofthe project, with the exception of the small patch isolated to the eastat station 158.4.

How is the project likely to affect habitat connectivity?

The projectwould fragmenta patch of rainforestat station 158.4 to 159.4 (1.5 ha) and isolate this patch on the eastern
side. This is considered to reduce accessibilityto this patch for this flightless beetle. This patch is identified as potential
although marginal habitatfor the species. All otherareas of known and potential habitat would remain on the western
side of the project. These species are unlikelyto move large distances to access scattered remnants due to its small siz
and low dispersal ability, although known habitatwould remain to the westthat is accessible.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusion of the assessment

The project would have a significant impact on this population of Atlas Rainforest Ground Beetle. This is
because the project may remove potential habitat for breeding, sheltering, foraging and affect dispersal
opportunities for a portion of the population. Although the project is likely to impact on only marginal habitat
for the species, any loss of habitat from a known population for this species and the subsequent impacts on
lifecycle activities is considered significant. The impact would be restricted to lower condition areas of
potential habitat on the floodplain.

These impacts are not expected at the known beetle sites, which are located in rainforest on basalt soils to
the west of the project, which would be awided.

This conclusion is consistent with the conclusion in the EIS.

6.5.3. Koala (Phascolarctos cinereus)

6.5.3.1. Background

Sureys were undertaken for Koala (Phascolarctos cinereus) for the EIS and during supplementary field
work (as described in Section 5.5) and the results combined. These results were analysed in accordance
with the Interim Koala Referral Advice for Proponents in June 2012 (DSEWPaC, 2012). The analysis
was also used to critically review the mitigation measures proposed for the Koala, resulting in some
changes to fauna connectivity structures in the project design. In addition, design refinements addressed
in Chapter 3 of this report would result in changes to impacts on Koala habitat. A revised assessment of
significance was prepared to account for these changes and the additional data from the supplementary
suney.
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6.5.3.2. Direct and indirect impacts

Koala presence was confirmed and mapped at the following 18 sites across the project (Table 5-7, and
Figure 5-20 to Figure 5-30):

e Section 1 —one site.

e Section 3 — three sites.
e Section 5 — one site.

e Section 7 — one site.

e Section 9 — four sites.

e Section 10 — eight sites.

Based on data from the NSW Atlas for the NSW North Coast Bioregion and the vegetation community
mapping for the project, it is evident that koalas could occur in all project sections and in a range of habitats
that would be impacted by the project. With the exception of project sections 9 and 10, the other records are
associated with low-density Koala populations across multiple areas. In sections 9 and 10, high-density
Koala populations occur between Woodburn and Wardell, particularly around Wardell to Coolgardie and
Bagotville (Section 10) and south of the river from Rileys Hill to Broadwater National Park (Section 9). These
populations are consistent with the definition of an ‘important population’ according to the Inferim Koala
Referral Advice for Proponents.

The Koala populations noted in the EIS that occur north and south of the river (sections 9 and 10) are
considered separate sub-populations. The northern sub-population is constrained by the river to the east
but there is contiguous habitat to the west towards Tuckean Nature Reserve and north to Alstonville
where there are other known Koala populations. It is recognised that the highway would remove areas of
known and potential foraging habitat in Section 10 and create a barrier for movements to the east and
west near Coolgardie.

The connectivity strategy includes multiple crossing structures for koalas in sections 9 and 10. These
include dedicated owerpasses and underpasses, exclusion fencing, and strategic revegetation to mitigate
the indirect impacts on movements, fragmentation and isolation. Crossing structures have been proven
effective for Koala provided they are long enough and combined with fencing and revegetation.

A further important population occurs in Section 7 to the east of the project and may use habitat near the
highway south of Bundjalung National Park (Clarence Valley Council, 2010). The distribution of Koala
activity for the Woombah sub-population shows an area of habitat with low Koala use around 500 metres
east of the Pacific Highway at this location. The Koala observed for the supplementary study on the
western side of the highway in Mororo Creek Nature Reserve may be part of the Woombah sub-
population. The current highway is a barrier to movements of koalas east and west in this location, and
this barrier would be widened by the project with limited opportunities for crossing. The additional impact
of habitat loss may occur on the western side of the highway, but would be minimal.

Several Koala food tree species listed for the NSW North Coast (DECC, 2008) were identified from the
habitat assessment plots, including the primary species Swamp Mahogany (Eucalyptus robusta), Forest Red
Gum (E.tereticornis), Tallowwood (E.microcorys), and Orange Gum (E.bancrofti). Secondary food tree
species are represented by Red Mahogany (E.resinfera), Small-fruited Grey Gum gum (E.propinqua), and

Narrow-leaved Red Gum (E.seena). Supplementary tree species include stringybarks (E.tindaliae and
E.globodiaea).
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The revised total area of Koala habitat impacted by the project is shown in Table 5-9 and includes 375
hectares of primary and secondary habitat. This calculation takes into account vegetation along all project
sections where high- and low-density populations occur and are not specific to important Koala populations.
In addition to the direct loss of feed trees and habitats, further adverse indirect impacts within a portion of the
areas could be anticipated associated with edge effects (mainly weeds and runoff and altered microclimate
conditions) leading to small-scale dieback or reduced recruitment of new feed trees.

6.5.3.3. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for wilnerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-48.

Table 6-48 Assessment of significance (EPBC Act) Koala

Koala (Phascolarctos cinereus)

According to the DEWHA (2009) ‘significantimpactcriteria’ an action is likelyto have a significantimpacton an
wilnerable species ifthere is a real chance or possibilitythat it would:

Lead to a long-term decrease in the size of an important population

Importantpopulations were identified atthree locations along the projectas described above. Section 7 (Woombah
population), Section 9 (Broadwater population) and Section 10 (Coolgardie-Bagotville population).

Woombah is a low density population with a core habitatarea identified to the eastof the highwayin private land and
could potentiallyextend over a large area including Bundjalung National Park and Devils Pulpit State Forestto the north
and eastto the coastin contiguous habitats. The currenthighway provides a potential barrier to dispersal to the west
where there are extensive areas of potential habitat. It is unknown ifthe individual sighted in Mororo Nature Reserve in
the supplementarysurvey is from another population to the westof the highwayor has dispersed from the Woombah
population and established a home range. The projectwould increase the barrier effect for dispersal to the west,
although this would notnecessarilylead to the long-tern decrease in the population given the large expanses ofhabitat
available on the eastand north. The projectmayremove small areas ofhabitatalong the highwayassociated with the
duplication which mayinclude the home range of an individual however this small directimpactis notexpected to lead
to a long-term increase in the population.

The Broadwater population is constrained bythe river to the north and westand also the existing highwaythrough the
town and separating the national park. The projectduplication in this area would involve minimal directremoval of
habitatas has been narrowed and duplicated through the reserve and other areas traverse largelycleared land.
Targeted crossing structures have been included to mitigate the barrier effect of the highway. The long-term viability of
the population maybe constrained by the existing barriers and the additional highwaywhich may contribute to a
continued reduction in use of habitatto the west. Considering the potential loss of habitatto the westof the highway the
projectmay resultin isolation of some individuals and ultimatelylead to a decrease over in the population overthe
medium term. Evidence from recentradio-tracking work on the Pacific Highwayat Bonville (AMBS 2011)indicates that
koalas eventuallyalter their home range and continue to use habitats adjacentto the road. Over the long-term, there is
sufficienthabitatto the eastof the road within Broadwater National Park and considering the known effectiveness of
crossing structures which are proposed, the projectis not expected to lead to a long term decrease in the Broadwater
population.

The Coolgardie-Bagotville sub-population is notconstrained bythe river and could potentially be part of a larger meta-
population extending across to Tuckean Nature Reserve and north across the plateau to Alstonville where other
populations are known to occur. The projectwould directly remove around 60 hectares of critical habitat between the
Richmond River and Bagotville Road extending between stations 146.0 to 150.0. By flanking around the Wardell heath
to the westthe project would also potentiallycreate a barrierin this importantmovementarea over a distance ofup to 13
kilometres between the Richmond Riverand Laws Road. As the review in Section 7.1.3 outlines, there has been
considerable effortinto the placementof multiple connectivity mitigation measures targeted atthis population, which
may successfullymitigate the barrier effect. The long-term viability of this population is dependenton dispersal and
recruitmentof individuals across the highwayand on this basis as a precaution the projectcould be expected to have a
significantimpacton the Coolgardie-Bagotville sub-population and potential other populations to the westwhich may
also berelianton this dispersal.
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Koala (Phascolarctos cinereus)

Reduce the area of occupancy of an important population

Details on directand indirectimpacts forthe Woombah population indicate thatthere is a low potential to reduce the
areas of occupancyof this important population.

For the Coolgardie-Bagotville population the projecthas potential to create a barrierto the westand north and thereby
reduce the area of occupancy. The evidence from the supplementarysurveys indicate that the projectwould potentially
cross the home range area of one or more koalas between station 146.0 to 150.0, thereby reducing the current
occupancy of an importantpopulation

Similarlyfor the Broadwater population an establish home range for at leastone Koala is expected to occuracross
habitatintersected between station 144.0 and 145.0 and the project may therefore reduce the area of occupancy for this
population. Evidence of koalas was reported in Broadwater National Park to the eastand westof the highway, although
the projectincludes two overpasses in this location which would improve the currentpoor connectivity here.

Fragment an existing population into two or more populations

Details on directand indirectimpacts forthe Woombah population indicate thatthis is a low potential for fragmentation.
For the Broadwater population this is also unlikelygiven the existing barriers and constraints to this population and the
fact that the projectwould substantiallyimprove this situation.

For the Coolgardie-Bagotville population the projecthas potential to fragmentthe population, given the location of the
road in relation to the known and potential habitatfor the population and the fact that Koala evidence was reported from
both sides ofthe project boundary.

Adversely affect habitat critical to the survival of a species

Several Koala food tree species listed forthe NSW North Coast(DECC 2008) were identified in eucalypt forests along
the projectincluding the primary species Swamp Mahogany(Eucalyptus robusta), Forest Red Gum (E.tereticornis),
Tallowwood (E.microcorys),and Orange Gum (E.bancrofti). Secondary food tree species are represented byRed
Mahogany (E.resinfera), Small fruited Grey-Gum (E.propinqua), and Narrow-leaved Red Gum (E.seena).
Supplementarytree species included the stringybarks (E.tindaliae and E.globodiaea). The EIS provides a
comprehensive accountofthe Koala feed tree species recorded in each ofthe BioMetric Vegetation Types along the
project. The proportion ofeach of these tree species in the canopy was used to assign habitatcritical to the survival of
koalas to the different vegetation types reported in the study area and quantify the directimpacts on these primaryand
secondaryhabitats. This loss equates to 375 hectares. Further adverse indirectimpacts mayalso occurto a portion of
this habitatassociated with edge effects, mainlyweeds and runoffand altered microclimate conditions leading to small-
scale dieback orreduced recruitmentof new feed trees.

Disrupt the breeding cycle of an important population

Breeding is seasonal with mating taking place during October to February and mostbirths occurring between November
and late March. As the project would remove known and potential habitatincluding habitat critical to the survival of
koalas there is potential for this clearing to impacton the breeding cycle of a portion of three populations. The number of
individuals is notknown or the longer-term impacts on the population as awhole.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

A number of factors have been considered in assessing the importance of the habitatfor koalas. This includes:
e The quality of the habitat present
e The distribution oflocal populations
e The long-term securityof the habitat adjoining the project.

The habitatwithin a number of state forests and across private land in Section 1-3 and 5-10 is considered likelyto
supportviable breeding populations ofkoalas on the basis of historical and currentrecords ofthe species and three
important populations have been identified within proximityto the project.

The proposed clearing of vegetation would include up to 375 hectares of primaryand secondaryKoala habitat (critical
habitat). This factor, in addition to the locations ofimportant population was considered in the design of dedicated and
combination crossing structures for koalas and exclusion fencing. For the identified low densitypopulations, these were
identified in habitatthat is contiguous with several large state forests and national parks suggesting thatthere would be
sufficientlylarge areas of habitat available to maintain the viability of these populations.

For the high density population in section 9 there are constraints to the north and westby the presence ofthe river,
however not to the south and eastwithin Broadwater National Park. The duplication ofthe projecthere and improvement
on connectivity, and small area of habitatremoval may contribute to the long-term decline ofthe population, howeverin
theory there are considerable large areas ofhabitatthat could sustain the long-term viability.

For the high density population north of the Richmond River, the potential barrier effect of the highwaycould isolate
habitatand individuals to the eastleading to the long-term decline in this population.
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Result in invasive species that are harmful to a critically endangered or endangered species becoming

Koala (Phascolarctos cinereus)

established in the endangered or critically endangered species’ habitat;

The clearing of habitatis recognised as a majorfactor contributing to the loss ofhabitatof the Koala. The associated
impacts ofthis key threatening process are well documented and include increased potential forinvasive species. The
projectwould include the removal of potential habitatfrom importantpopulations. Measures to minimise invasion of
weeds during construction and operation would be included in the CEMP. With these measures in place, this removal is
not considered likelyto resultin an increase ofinvasive species precluding the Koala from its habitat.

Introduce disease that may cause the species to decline

koalas are wilnerable to Chlamydia and infertility and death can be outcomes. In a study of roadside Koala populations
at Bonville the prevalence of Chlamydia was high (AMBS 2011). Its incidence apparentlydoubled over two decades with
a climbinthe average from 15.2 incidents peryear during the decade of 1991 to 2000 to 32.75 incidents per year during
the decade of 2001 to 2010. It is unknown if this prevalence was related to the location of the population adjacentto the
road.

Chlamydia affects the fecundity of koalas. While the disease seemed virulentin the Bonville study area, the rates of
infection were similar to otherareas in northern NSW and southern Queensland. The clearing of habitatfor the project
would not directly introduce the disease, however fragmentation of habitathas potential to isolate individuals, particularly
at Wardell. If Chlamydia is presentin the local population, further fragmentation and isolation mayhave mixed effects,
such as reduce the spread ofthe disease or mayexacerbate the spread ofthe disease inroadside areas. The plan to
provide targeted connectivity strategies for the Koala as part of the project is aimed atfacilitating the natural movements
of koalas across the projectboundary.

Interfere with the recovery of the species.

The route has been selected on the basis of avoiding high quality habitats for threatened fauna and impacts on critical
foraging habitathave been identified as minimal. However the loss of potential foraging habitat for this projectis
considered a substantial loss and proposed offsetmeasures are required.

6.5.3.4. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-49.

Table 6-49 Assessment of significance: Koala (TSC Act)

Koala (Phascolarctos cinereus)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Breeding is seasonal with mating taking place during October to February and mostbirths occurring between November
and late March. As the project would remove known and potential habitatincluding habitat critical to the survival of
koalas there is potential for this clearing to impacton the breeding cycle of a portion of three populations. The number of
individuals is notknown or the longer-term impacts on the population as awhole.

The projectmay also affect dispersal from populations and recruitmentby creating a barrier effect.

Known primaryand secondaryKoala habitatwould be removed from areas known to be occupied by koalas and
therefore have animpacton the availability of food resources which could have longer-term impacts on competition for
resources, breeding success and stress.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

A number of factors have been considered in assessing the importance ofthe habitatfor koalas. This includes:
» The quality of the habitat present
» The distribution oflocal populations
» The long-term security of the habitat adjoining the project.

The habitatwithin a number of state forests and across private land in Section 1-3 and 5-10is considered likelyto
supportviable breeding populations ofkoalas on the basis of historical and currentrecords ofthe species and three
importantpopulations have been identified within proximityto the project.

The proposed clearing of vegetation would include up to 375 hectares of primaryand secondaryKoala habitat (critical
habitat). This factor, in addition to the locations ofimportant population was considered in the design ofdedicated and
combination crossing structures for koalas and exclusion fencing. For the identified low densitypopulations, these were
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Koala (Phascolarctos cinereus)

identified in habitatthat is contiguous with several large state forests and national parks suggesting thatthere would be
sufficientlylarge areas of habitat available to maintain the viability of these populations.

For the high density population in section 9 there are constraints to the north and westby the presence ofthe river,
however not to the south and eastwithin Broadwater National Park. The duplication ofthe projecthere and
improvementon connectivity, and small area of habitat removal may contribute to the long-term decline ofthe
population, however in theory there are considerable large areas of habitatthat could sustain the long-term viability.
For the high density population north of the Richmond River, the potential barrier effect of the highwaycould isolate
habitatand individuals to the eastleading to the long-term decline in this population.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species distribution extends over eastern Australia. The Coolgardie-Bagotville sub-population could potentiallybe
part of a larger meta-population extending across to Tuckean nature Reserve and north across the plateau to Alstonville
with other populations are known to occur.

For the high density population in section 9 there are constraints to the north and westby the presence ofthe river,
however not to the south and eastwithin Broadwater National Park. The duplication ofthe projecthere and
improvementon connectivity, and small area of habitat removal may contribute to the long-term decline ofthe
population, howeverin theory there are considerable large areas of habitatthat could sustain the long-term viability.
Woombah is a low density population with a core habitatarea identified to the eastof the highwayin private land and
could potentiallyextend over a large area including Bundjalung National Park and Devils Pulpit State Forestto the north
and eastto the coastin contiguous habitats

How is the project likely to affect current disturbance regimes?

The clearing of habitatis recognised as a major factor contributing to the loss ofhabitatof the Koala. The associated
impacts ofthis key threatening process are well documented and include increased potential forinvasive species. The
projectwould include the removal of a large area of potential habitat. Measures to minimise invasion of weeds during
construction and operation would be included in the CEMP. With these measuresin place, this removal is not
considered likelytoresultin an increase ofinvasive species precluding the Koala from its habitat.

How is the project likely to affect habitat connectivity?

Details on directand indirectimpacts forthe Woombah population indicate thatthere is a low potential to affect habitat
connectivity.

For the Broadwater population this is also unlikelygiven the existing barriers and constraints to this population and the
fact that the projectwould substantiallyimprove this situation.

For the Coolgardie-Bagotville population the projecthas potential to fragmentthe population, given the location of the
road in relation to the known and potential habitatfor the population and the fact that Koala evidence was reported from
both sides ofthe project boundary.

For other low density populations, the projectalso has the potential to create a barrier for movements, particularlyin

sections 1-2 and 5-7, however a targeted mitigation strategyhas been proposed and the species is crossing structures
and exclusion fencing is known to be successful for maintain dispersal and breeding movements for this species.

How is the project likely to affect critical habitat?
None of the habitats presentin the study area are registered on the current listof recommended or declared critical

habitatin NSW.

Conclusion of the assessment

The project has potential to significantly impact on an important Koala population in the Coolgardie-
Bagotville area in project Section 10. This is largely because it would lead to the loss of primary and
secondary habitat. In total, there would be a loss of 375 hectares of Koala habitat.

There would also be adverse indirect impacts on Koala feed trees associated with edge effects. The project
would also widen the barrier formed by the highway, which would have impacts on connectivity.

This conclusion is consistent with the conclusion in the EIS.
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6.5.4. Giant Barred Frog (Mixophyes iterates)
6.5.4.1. Background

Surveys undertaken during the preferred route studies identified the Giant Barred Frog (Mixophyes iterates)
in sections 3, 6, 7 and 8. This species was confirmed during targeted surveys for the detailed design in
sections 1 and 2 (Lewis Ecological Services, 2013a and 2013b; refer Appendix E).

There are three confirmed populations in project sections 1 and 2 where a population of Giant Barred Frog
could occur:

e In Corindi River (Section 1 - near station 3.6): The results of the targeted surveys confirmed the
previous recording of this species by Ecotone (2007) and confirm the importance of this site for the
species. Seven individuals were reported in 2007 and 10 individuals in 2013.

e In Dirty Creek (Section 1) and Halfway Creek (Section 2): The EIS identified and assessed potential
habitat for this species and the species has now been confirmed at both sites from the targeted
surey (Lewis Ecological Senices, 2013a and 2013b).

The suneys also report a moderate likelihood of the species occurring in a tributary of Arrawarra Creek
(station 0.3) and at Boney Creek (station 13.3), both in Section 1.

The remaining areas of Section 1 and 2 were confirmed as low potential, as predicted in the EIS.

The species was not identified in Section 3, but marginal habitat was identified on Chaffin Creek (station
52.5). There are previous records of this species on the Coldstream River further upstream of the proposed
highway crossing, but the habitat at the crossing of the Coldstream River within Section 3 appeared marginal
for the species and lacked specific habitat attributes.

The species was not identified in sections 6, 7 and 8 and was considered to have a low likelihood due to the
near absence of important habitat characteristics. However, Tabbimoble Creek (station 101.6) and Sawpit
Creek (station 125.5) may provide some of these habitat attributes, although their highly disturbed state as a
result of cattle grazing, clearing and logging suggest very low quality conditions for the Giant Barred Frog
and it probably does not occur at these locations.

6.5.4.2. Direct and indirect impacts

The project would cross over three waterways (Corindi River, Dirty Creek and Halfway Creek) known to
contain populations of the species and six other waterways that have suitable although only marginal habitat.
These crossings would involve the removal of riparian vegetation across the project boundary and therefore
reduce the potential area of occupancy for the population.

There may also be indirect impacts, including:

e Increased noise near the roadway, affecting the calling of breeding males and a temporary or even
permanent disruption to breeding success.

e Runoff of pollutants from the road surface and entering known habitats.

e Sediment entering known habitats.
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e The barrier effect of the highway, which may negatively affect dispersal of individuals between home
range areas.

6.5.4.3. Assessment of significance: endangered species (EPBC Act)

The assessment of significance was undertaken according to criteria for endangered species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-50.

Table 6-50 Assessment of significance: Giant Barred Frog (EPBC Act)

Giant Barred Frog (Mixophyes iteratus)

According to the DEWHA (2009) ‘significantimpact criteria’an action is likely to have a significantimpacton an
endangered species ifthere is a real chance or possibility that it would:

Lead to a long-term decrease in the size of a population

The projectwould impacton potentially four-five populations via the direct traverse of known and potential habitatin
section 1, 2 and 3. The direct impacts would be localised and restricted to the narrow construction zone and this loss of
habitatis not expected to contribute to a long-term decrease to three populations, particularlyas the three known
populations alreadyoccur on waterways that are crossed bythe existing Pacific Highwayand continue to persistat
these locations.

The indirectimpacts associated with potential pollution to the waterway and barrier effect of the highwayis likely to be
mitigated by the proposed construction and operation mitigation measures, including water qualitydetention and
treatmentand the provision of bridge structures on each of the waterways currently considered as known or potential
habitatfor the species.

Reduce the area of occupancy of the species

The projectwould directly cross three waterways known to contain populations ofthe species and two more waterways
which have suitable habitat. The direct crossing ofthe waterway would involve the permanentremoval of riparian
vegetation across the projectboundaryand therefore reduce the potential area of occupancy of these populations.
Indirectimpacts maybe associated with increased noise near the roadway;, affecting the calling of breeding malesand a
temporaryor permanentdisruption to breeding success. Otherindirectimpacts maybe associated with road-runoff of
pollutants or sedimententering known habitats and the barrier effect of the highway negatively affecting dispersal of
individuals between home range areas and reducing the currentor potential area of occupancy.

Fragment an existing population into two or more populations

There are three existing populations, all identified on waterways thatare currently crossed by the existing Pacific
Highway. The distribution extentof these population along the waterwayis not known

These streams would be crossed again forthe new highwayand a bridge structure builton each. There is limited
evidence to confirm if the Giant Barred Frog is capable of crossing under a bridge to access habitateither side ofthe

road, for home range, breeding movements or dispersal. In the absence ofthis information as a precaution the projectis
considered to potentiallyfragmentthree existing populations.

Adversely affect habitat critical to the survival of a species

The projectwould directly cross three waterways known contain populations ofthe species and two more waterways
which have suitable habitat. The direct crossing ofthe waterway would involve the permanentremoval of riparian
vegetation across the projectboundary, including additional edge effects and therefore adverselyaffect habitatcritical to
the survival of a portion of these populations.

Disrupt the breeding cycle of a population

The species breeds atshallow, flowing rocky streams from late spring to summer. On the basis thatthe project
construction would extend over two to five years, there is the potential for the activity to disruptthe breeding cycle of the
identified populations. Measures to minimise impacts on waterways during construction would be implemented as partof
the construction environmental managementplan.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The direct crossing of waterways containing known or potential habitatas discussed would involve the permanent
removal of riparian vegetation across the project boundaryand therefore reduce the potential area of potential habitat for
the population. Indirectimpacts maymodifythe quality of the habitatdownstream, oradjacentto the bridge associated
with potential pollution ofthe waterway or increased weeds in riparian areas, changing the structure of the habitat.
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Giant Barred Frog (Mixophyes iteratus)

The existing populations have been identified in waterways where the habitat conditions in the catchmenthave been
significantlyaltered by clearing of land, particularlythe Corindi River and the existing network of roads including the
highwayand the associated changes in sedimentloading, water qualityand weed invasion in riparian areas. This would
suggestresilience to some change in habitqualitysuch that further declines associated with the project may be unlikely.

Result in invasive species that are harmful to a critically endangered or endangered species becoming

established in the endangered or critically endangered species’ habitat;

The potential for weed invasionin riparian areas has been considered possible with a projectof this nature and
appropriate controls have been provided during the construction and operation ofthe road to reduce this threat as it may
have long term implications for the habitat of the species. The managementofinvasive species would be managed
under the construction environmental managementplan and during operation ofthe highway.

Introduce disease that may cause the species to decline

This species is adverselyimpacted by chytrid fungus. Itis likely that chytrid fungus is alreadywidespread throughoutthe
projectarea and that construction of the projecthas potential to introduce chytrid fungus through the movements of
heavy vehicles and earth-moving equipmentinto the investigation area. The currentstatus of chytrid fungus in the region
is not known and hygiene protocols would be introduced which as a minimum include wash down of vehicles broughtin
from other projects.

Interfere with the recovery of the species.

The projectand proposed highway construction would notconflictwith the recovery of this species. The route has been
selected on the basis ofavoiding high quality habitats for threatened fauna, and mitigation and offsetmeasures would
target threatened fauna. There are no priority sites for conservation of this species within the projectboundary.

6.5.4.4. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-51.

Table 6-51 Assessment of significance: Giant Barred Frog (TSC Act)

Giant Barred Frog (Mixophyes iteratus)
How is the project likely to affectthe lifecycle of a threatened species and/or population?

Impacts to life-cycle may include potential disruption the breeding success of established individuals within the
populations, through loss of habitatand change of habitatstructures and also related to increased noise from traffic
and the impacton call behaviour. Foraging areas would be directlyimpacted over the shortto medium term, although
this is unlikelyto have a long-term impacton the population.,there may be a potential barrierto the dispersal of
juveniles associated with the crossing structures placed over the stream and there is currently limited evidence to
suggestthatthe Giant Barred Frog would cross underroads.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The direct crossing of waterways containing known or potential habitatas discussed would involve the permanent
removal of riparian vegetation across the project boundaryand therefore reduce the potential area of potential habitat
for the population. Indirectimpacts maymodify the quality of the habitatdownstream, oradjacentto the bridge
associated with potential pollution ofthe waterway or increased weeds in riparian areas, changing the structure ofthe
habitat.

The existing populations have been identified in waterways where the habitat conditions in the catchmenthave been
significantlyaltered by clearing of land, particularlythe Corindi River and the existing network of roads including the
highwayand the associated changes in sedimentloading, water qualityand weed invasion in riparian areas. This
would suggestresilience to some change in habitqualitysuch that further declines associated with the project may be
unlikely.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species occurs from the NSW central coastto south-eastQueensland and is notatthe limitof its distribution in the
study area. Further while the distributional extentof the existing populationsin the study area has notbeen determined,
the habitatavailable extends beyond the study corridoreastand westalong the waterways.
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Giant Barred Frog (Mixophyes iteratus)

How is the project likely to affect current disturbance regimes?

Frog species adapted to the current flooding regime have potential to be negatively impacted by a change in the
movements offloodwaters. The developmentofbasins for holding water has potential to favour introduced species
such as Plague Minnow (Gamb usia holbrooki) and Cane Toad (Bufo marinus) although these species do notshare
common habitatwith the Giant Barred Frog.

The potential increase in pollutants or sediments into waterways mayhave a shortto medium term impacton the
condition and structure of the habitat. Measures to mitigate this disturbance have been incorporated into the project.

How is the project likely to affect habitat connectivity?

There are three existing populations, all identified on waterways thatare currently crossed by the existing Pacific
Highway. The distribution extentof these population along the waterwayis not known.

These waterways would be additionallycrossed for the new highwayand a bridge structure built on each. There is
limited evidence to confirm if the Giant Barred Frog is capable of crossing under a bridge to access habitateither side
of the road, for home range, breeding movements or dispersal. In the absence ofthis information as a precaution the
projectis considered to potentiallyfragmentthree existing populations.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusion of the assessment

The project has potential to significantly impact on three identified populations in project sections 1 and 2.
This is because it would cross over three waterways known to contain populations of the species and two
other waterways that have suitable habitat. These crossings would involve the removal of riparian vegetation
across the project boundary and therefore reduce the potential area of occupancy for the population. Indirect
impacts associated with noise and runoff would also affect this species.

This conclusion is consistent with the conclusion in the EIS.
6.5.5. Oxleyan Pygmy Perch (Nannoperca oxleyana)

6.5.5.1. Background

The EIS presents an assessment of significance for Oxleyan Pygmy Perch (Nannoperca oxleyana). It
indicated that the project may have a significant impact on this species.

Further information has been requested concerning the potential direct and indirect impacts on the species
at the proposed material borrow site at Lang Hill in addition to the proposed ancillary site at Section 8, site 3.
These impact assessments are provided in sections 2.4.5 (ancillary facility site assessment) and 3.3.11
(design refinement assessment). These assessments suggest that the proposed material borrow site at Lang
Hill would not negatively impacts on the known habitat for the species. This is because the site is sufficiently
far from the waterway adjacent to Lang Hill, the poor condition of the waterway, and the unlikely use of this
habitat by threatened fish. Proposed mitigation measures for the borrow site — and the ancillary site — would
further minimise the potential for impacts on Oxleyan Pygmy Perch.

Therefore, the conclusion of the owerall impact of the project on the Oxleyan Pygmy Perch has not been
altered (with the greater consideration of the Lang Hill works) and a revised assessment of significance is not
required.
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6.5.6. Common Planigale (Planigale maculate)
6.5.6.1. Background

The findings of the EIS assessment of significance for Common Planigale (Planigale maculata) were
reviewed, considering the importance of the populations known to occur in the study area and the
wilnerability of the species to the threats identified in the EIS.

6.5.6.2. Direct and indirect impacts

The Common Planigale was recorded in project Section 1 (station 13.3) where it was caught in a pitfall trap
in a community of Forest Red Gum-Swamp Box open forest with a grassy understorey. This species is very
small and difficult to trap, so it’s true population status across the project is unknown and there were no other
records from the targeted surveys. Current information suggests the species may utilise a wide range of
habitats, so it could occur anywhere along the project, and there are records from the NSW Atlas relevant to
Section 1 and sections 6 t010.

There is limited data on the distribution of the local and regional populations of Common Planigale. This
species inhabits rainforest, eucalypt forest, heathland, marshland, grassland and rocky areas where there is
surface cover, and usually close to water.

Table 6-52 provides a list of vegetation types identified in the project area that would be expected to support
the regional population, and the area that would be directly lost from each project section. In total, around
925.7 hectares of habitat would be lost, which would be a significant loss for the regional population.

Table 6-52 Habitat types in the study area linked to the Common Planigale

Vegetation/habitat types linked to target species Areain project
boundary (ha)

Black Bean - Weeping Lilly Pilly Riparian Rainforestofthe North Coast 1.7
Blackbutt - Bloodwood Dry Heathy Open Foreston Sandstones ofthe Northern North Coast 93.6
Blackbutt GrassyOpen Forestof the Lower Clarence Valley of the North Coast 37.6
CoastCypress Pine ShrubbyOpen Forest of the North CoastBioregion 3.3
Coastal Floodplain Sedgelands, Rushlands, and Forblands 51
Coastal Heath on Sands of the North Coast 14.9

Flooded Gum - Tallowwood - Brush Box Moist Open Forestof the Coastal Ranges ofthe North 1.4
Coast

ForestRed Gum - Swamp Box of the Clarence Valley Lowlands ofthe North Coast 53.7
Grey Gum - Grey Ironbark Open Forest of the Clarence Lowlands ofthe North Coast 69.5
Narrow-Leaved Red Gum Woodlands ofthe Lowlands ofthe North Coast 21.2
Needlebark Stringybark - Red Bloodwood Heathy Woodland on Sandstones ofthe Lower 58.6
Clarence of the North Coast

Orange Gum (Eucalyptus bancroftii) Open Forestof the North Coast 5.6
Paperbark Swamp Forestof the Coastal Lowlands ofthe North Coast 64.5
Red Mahogany Open Forest of the Coastal Lowlands ofthe North Coast 42.0
Scribbly Gum - Needlebark Stringybark Heathy Open Forestof Coastal Lowlands ofthe 66.2

Northern North Coast

Spotted Gum - Grey Box - Grey Ironbark Dry Open Forestof the Clarence Valley Lowlands of 2.1
the North Coast
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Vegetation / habitat types linked to target species Areain project

boundary (ha)

Spotted Gum - Grey Ironbark - Pink Bloodwood Open Forestof the Clarence Valley Lowlands  163.8
of the North Coast

Swamp Box Swamp Forestof the Coastal Lowlands ofthe North Coast 19.0
Swamp Mahogany Swamp Forestof the Coastal Lowlands ofthe North Coast 47.6
Swamp Oak Swamp Forestof the Coastal Lowlands ofthe North Coast 43.1
Tallowwood Dry GrassyForestof the Far Northern Ranges ofthe North Coast 544
Turpentine Moist Open Forest of the Coastal Hills and Ranges ofthe North Coast 42.7
Wet Heathland and Shrubland of Coastal Lowlands ofthe North Coast 115
White Booyong - Fig Subtropical Rainforestofthe North Coast 26
Total loss 925.7

The common planigale has a small home range, which may limit the size and distribution of local
populations. The loss of habitat from the project would directly affect foraging, sheltering and breeding life-
cycle activities for this species.

In addition, indirect impacts would potentially include the loss of several small local populations and fragment
or isolate others, making them less viable over the long term. Given their small home range, it is unlikely that
populations fragmented by the road would continue to use both sides of the road. Therefore, the road would
restrict the distribution or provide smaller, less viable populations. The species has not been recorded using
crossing structures to move across highways, and the large width of the highway corridor in some parts
would potentially create a barrier to dispersal of individuals and reduce the opportunities to colonise currently
unoccupied areas.

6.5.6.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-53.

Table 6-53 Assessment of significance: Common Planigale (TSC Act)

Common Planigale (Planigale maculata)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

The large-scale removal of potential habitat would directly remove and displace local populations and affectthe area of
available foraging, shelter and breeding habitatand limitdis persal opportunities. The significance ofthis impacton the
meta-populations or the broader regional population is notknown, although the species is widespread butuncommon
throughoutthe northernrivers region and has been recorded in a diversity of habitat conditions. It is highlylikely that
local populations awayfrom the road corridor would not be directly impacted howeverlonger-term connectivitymay affect
geneticdiversity on a range of scales.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Common Planigale inhabitrainforest, eucalyptforest, heathland, marshland, grassland and rocky areas where there is
surface cover, and usuallyclose to water. The association with riparian areas maybe related to the groundcoverflora
diversity and densityof logs for shelterand nesting.

The projectwould remove up to 925 hectares of potential habitatfor this species this would include the loss of habitat
resources and habitatconnectivity and potentially reduce the size of currently occupied habitats given the small home
range of the size and unlikely ability for local populations to use both sides ofthe road. Indirectimpacts maybe
associated with loss of connectivity and degradation of adjoining areas of habitatthrough edge effects, further reducing
the area of available habitatfor residual populations.
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Common Planigale (Planigale maculata)

Measures to mitigate the barrier effect of the road have been considered in the design and placementofunderpass
structures to maintain connectivity however these are not proven effective for this species and the small home range
relative to the width of the road would suggestthatuse of both sides ofthe road would be restrictive. The dispersal
distance for this species is unknown and likelyto be shortand potentiallyrestricted by the width of the road and limitthe
opportunity to colonise new areas.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

Occurs from the Hunter Valley in NSW across eastern and northern Australia in Northern Territory and Western Australia
and is not at the limitof distribution into the study area.

How is the project likely to affect current disturbance regimes?

The range of disturbance regimes thatcurrently exists in the study area, and the evolutionary adaption of species to
these disturbances, has been influenced bythe historical and currentland-uses. Forexample processes such as
seasonal weed invasions, fire regimes influenced byhuman interaction, interruption to surface and groundwater flow
through dam construction and draining of swamps, nutrientinputs into aquatic systems exacerbated by land-clearing and
farming and predator-preyrelationships altered bythe introduction of predators and creation of favourable habitatfor this
species.

The projecthas potential to affect these currentdisturbance regimes, forexample human-caused fire ignitions and
suppressions mayincrease, and average fire sizes and fire spread decrease. Further retention and channelling of
surface flows mayhave a negative impacton existing riparian orfloodplain vegetation that have adapted to the current
flooding regime.

The greatestpotentialimpactmaybe from changed fire frequency or fire spread, as this would impacton the availability
of food resources and the structure of the habitats.

The increase potential for weed growth in edge areas would have a smallerindirectimpact by potentially changing the
structure, shelter and food resources across broad areas adjacentto the project, leading the reduced habitatareas for
local populations or altered home range and distribution of populations. The follow-on from this is increased competition
for resources, and associated stress. A period of adjustmentto these conditions is likelyand the longerterm impacton
meta-populations or regional populations maybe low over such a large area.

How is the project likely to affect habitat connectivity?

The common planigale has a small home range which maylimitthe size and distribution oflocal populations. Indirect
impacts would potentiallyinclude the removal of several smalllocal populations and fragmentorisolate others making
them less viable over the long-term. Given their small home range itis unlikelythat populations fragmented bythe road
would continue to use both sides ofthe road and would therefore the road may restrictthe distribution oflocal
populations orresultin a number of smallerless viable populations in some areas. The species has notbeen recorded
using crossing structures to move across highways, and the width of the road corridorin some parts would potentially
create a barrierto dispersal ofindividuals and reduce the opportunities to colonise currentlyunoccupied areas. The
dispersal distance for this species is notknown, however may be small.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusion of the assessment

The project is likely to have a significant impact on a number of local populations of Common Planigale.

However, the long-term impact on the regional population is unknown. In the absence of this information,
and as a precaution, the impact should be considered significant.

This is because the project would remove about 926 hectares of potential habitat for the regional population,
which is large. The proportion of this that is actually occupied by local populations, and the number and
distribution of these is unknown. The small home range of the species may limit the size and distribution of
local populations and the loss of habitat would directly affect life-cycle activities, movement and dispersal
leading to the potential removal and fragmentation of a number of local populations.

This conclusion differs from that in the EIS.
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6.5.7. Glossy Black-Cockatoo (Calyptorhynchus lathami)
6.5.7.1. Background

The findings of the EIS assessment of significance for Glossy Black-Cockatoo (Calyptorhynchus lathami)
have been reviewed, considering the extent and magnitude of the impact, including clearing of potential nest
trees and feed trees.

6.5.7.2. Direct and indirect impacts

The Glossy Black-Cockatoo was recorded in Section 1 around Halfway Creek. A pair was also recorded in
Section 3 near McRae Knob to the north-east of Tyndale in an area adjoining and contiguous with Pine
Brush State Forest. This area supports an abundance of Allocasuarina and large tree hollows along the
foothills of the Sommervale Range. Glossy Black-Cockatoos were also recorded in Section 7, south of
Serendipity Road at Tabbimoble and in suitable habitat near Wardell Road in Section 10. Preferred habitat
for this species is widespread and populations of Glossy Black-Cockatoos are considered likely to occur
throughout the study area.
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Current information on the species suggests that a wide range of habitats may be utilised and that a large
regional population occurs across all forested parts of the northern rivers. Therefore it could occur anywhere
along the project, and there are records from the NSW Atlas associated with all project sections.

Allocasuarina species are a critical food resource for Glossy-Black Cockatoo, as are large tree hollows for
nesting. The species is reliant on mature forest habitats in the study area for breeding and foraging, although
this may occur in both large contiguous remnants and small fragmented forests in modified fragmented
landscapes provided food resources are abundant and there is access to large hollow-bearing trees. Pairs
may repeatedly use favoured nest trees over multiple breeding seasons and family groups exhibit home
range territories and repeated use of the same food trees within their home range.

Allocasuarina species were found in a range of habitats in the study area, with the highest densities
encountered in dry forests on sandy and clay soils as shown in the graph below.
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The vegetation types in the project areas that support potential foraging and breeding habitat for the species,
based on the surwey of Allocasuarina and hollow-tree resources, are listed in Table 6-54. As shown, the
project would require the removal of 650.3 hectares of this vegetation.

Table 6-54 Habitat type in the study area linked to the Glossy Black-Cockatoo

Vegetation/habitat types linked to target species Areain project boundary

(ha)

Blackbutt - bloodwood dryheathy open foreston sandstones ofthe northern North 93.6
Coast

ForestRed Gum - Swamp Box of the Clarence Valley lowlands ofthe North Coast 53.7
Grey Gum - Grey Ironbark open forestof the Clarence lowlands ofthe North Coast 69.5

Needlebark Stringybark - Red Bloodwood heathy woodland on sandstones ofthe lower  58.6
Clarence of the North Coast

Orange Gum (Eucalyptus bancroftii) open forestof the North Coast 5.6
Red Mahogany open forestof the coastal lowlands ofthe North Coast 401
Scribbly Gum - Needlebark Stringybark heathy open forestof coastal lowlands ofthe 66.2

northern North Coast

Woolgoolgato Ballinaupgrade PAGE 312



Supplementary Biodiversity Assessment FINAL November 2013

Vegetation / habitat types linked to target species Areain project boundary
(ha)

Spotted Gum - Grey Box - Grey Ironbark dry open forestof the Clarence Valley lowlands 2.1
of the North Coast

Spotted Gum - Grey Ironbark - Pink Bloodwood open forestof the Clarence Valley 163.8

lowlands ofthe North Coast

Tallowwood dry grassyforestof the far northern ranges ofthe North Coast 544
Turpentine moistopen forestof the coastal hills and ranges ofthe North Coast 42.7

Total 650.3 hectares

Based on the review of NSW Atlas records, the size and distribution of the regional population is extensive
and occurs across all dry forested areas of the northern rivers. However there is no data on the distribution
of pairs and family groups nor the dynamics associated with dispersal range. The number of pairs that would
be affected by the project is unknown, but the scale of habitat loss would likely directly remove a number of
current nest sites and a large area of feeding habitat. This species has a low birth rate, with only 1 to 2
individuals born each season and breeding may not occur in all years, depending on predation on eggs and
other stochastic events. The loss of habitat may lead to reduced breeding success and affect recruitment to
local populations on a number of scales, which may take some years to recower.

The Glossy Black-Cockatoo prefers to forage at sites where food is abundant and awoids open sites where
predation risk is greater. This preference may have further implications for indirect impacts where clearing

and fragmentation is concerned, as some currently used feeding habitats may become too fragmented or

small for continued use.

6.5.7.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-55.

Table 6-55 Assessment of significance: Glossy Black-Cockatoo (TSC Act)
Glossy Black Cockatoo

How is the project likely to affectthe lifecycle of a threatened species and/or population?

This species distribution is linked to its reliance on their primaryfood source, the seeds of Allocasuarina species, which
are widespread butpatchyin the projectarea. The species prefers Allocasuarina with abundantcones and manyareas
of smallerregrowth or younger trees may therefore not be suitable. The actual area of known and potential food
resources and the numberand distribution of pairs is notknown.

The number of pairs that would be affected by the projectis unknown, however the scale of habitat loss associated with
the projectwould likely directly remove a number of current nestsites and potentiallylarge area of currentor further
feeding habitat. This species has a low birth rate, with only 1-2 individuals born each and breeding maynot occurin all
years depending on predation on eggs and other stochastic events. The loss of habitat may lead to reduced breeding
success foranumber of established pairs and affectrecruitmentto local populations on a number of scales, which may
take some years to recover.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

This species distribution in the study area is linked to the distribution oftheir primaryfood source, the seeds of
Allocasuarina littoralis which is a common componentofthe extensive dry open forestcommunities. The projectwould
clearup to 650 hectares of potential foraging and nesting habitatfor this species affecting several pairs and indirectly
impacton breeding success and dispersal opportunities for juveniles.

Groups of this species (two to twenty individuals) are known to occupy an area permanently, though individuals and sub
groups maymove around in this area (Blakers etal 1984). 1t is generallyunknown whatsize this area mustbe, butitis
closelylinked to the densityof Allocasuarina species. There is no published data on the location of breeding territories
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Glossy Black Cockatoo
for GlossyBlack-Cockatoo in the study area.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species is notatthe limitofits distribution in the projectstudy are, it occurs throughoutcoastal eastern Australia
through Queensland to the Victoria border.

How is the project likely to affect current disturbance regimes?

The range of disturbance regimes thatcurrently exists in the study area, and the evolutionary adaption of species to
these disturbances, has beeninfluenced bythe historical and currentland-uses. Forexample processes such as
seasonal weed invasions, fire regimes influenced byhuman interaction, interruption to surface and groundwater flow
through dam construction and draining of swamps, nutrientinputs into aquatic systems exacerbated by land-clearing
and farming and predator-prey relations hips altered bythe introduction of predators and creation of favourable habitat
for these species.

The projecthas potential to affect these currentdisturbance regimes, forexample human-caused fire ignitions and
suppressions mayincrease, and average fire sizes and fire spread decrease, particularlywithin fire prone dry forests
favoured by this species.

Altered fire regimes would impacton the availabilityand recruitmentoffood resources for this species and presence of
nesting sites (large tree hollows). The food tree species (Allocasuarina spp.) currentlyexist in a fire adapted landscape
and are a pioneer species in early successional regeneration following fire.

The GlossyBlack-Cockatoo is a wide-ranging species adapted to moving across fragmented landscapes to find

scattered food resources. Any impacts from change of habitat condition associated with altering disturbance regimes in
proximity to the road may be offset by their ability to move widely throughoutthe landscape.

How is the project likely to affect habitat connectivity?

The projecttraverses diverse landscapes across alarge geographic area and would likelyimpacton landscape
connectivity and fauna movements over a range of temporal and spatial scales. The projecthas potential to isolate
remnantvegetation patches currently used for feeding and create barriers to the dispersal movements. The species is
known to favour denser forests for feeding and avoids small open habitats where the risk of predation is higher.

This highly mobile species is adapted to moving across forestclearings such as roads and agricultural lands to access
foraging and nesting habitatand is unlikelyto be significantlyimpacted by the barrier effect of the road.

How is the project likely to affect critical habitat?

None of the habitats present in the study area are registered on the current list of recommended or declared
critical habitat in NSW.

Conclusion of the assessment

Although the project would remove about 650 hectares of potential foraging and breeding habitat for the
species, the longer-term impact on the regional population is not expected to be significant. This is because
there is evidence of a widespread and moderately large regional population of the Glossy Black-Cockatoo,
and the species is mobile and adapted to moving across forest clearings such as roads and agricultural
lands to access foraging and nesting habitat.

This conclusion is consistent with the conclusion in the EIS.
6.5.8. Three-toed Snake Tooth Skink (Coeranoscincus reticulatus)

6.5.8.1. Background

The Three-toed Snake Tooth Skink (Coeranoscincus reticulatus) was not recorded in the project study area
from the targeted surveys and was considered to have a low likelihood of occurring across all project
sections. The following information aims to provide further detail of the survey methods and effort for this
species.
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The Three-toed Snake Tooth Skink is a fossorial species. It is usually found sheltering under leaf litter or
moist rotting logs or in loose friable soil beneath sheltering sites. It is usually recorded from rainforest habitat
on loamy basaltic soils, and wet sclerophyll forest supporting a rainforest understorey, a vegetation type
typically located adjacent to rainforest. The potential habitats linked to this species and the area within the
project that would be impacted are shown in Table 6-56).

Table 6-56 Habitat for Three-toed Snake Tooth Skink

Vegetation/habitat types linked to target species Areain project boundary
(ha)

Black Bean - Weeping Lilly Pilly riparian rainforestof the North Coast 1.7

Flooded Gum - Tallowwood - Brush Box moistopen forestof the coastal ranges ofthe 14

North Coast

White Booyong - Fig subtropical rainforestofthe North Coast 25

Total 5.6 hectares

The current information on this species suggests that only these select few habitat types may be occupied
and a review of the Atlas data for the Northern Rivers region shows there are no records along the project
boundary. The nearest record to the project occurs near Section 10 in subtropical rainforest habitat at Marom
Creek several kilometres to the west of Wardell.

6.5.8.2. Survey methods

The survey method for this species involves turning objects under which they shelter, including rocks and
fallen litter, and raking the surface layer of soil. It may also be recorded in pitfall traps although the targeted
search method is considered more effective for crepuscular burrowing species.

The reptile surveys targeted all species, including a number of threatened species and were conducted
during the preferred route studies, the EIS and the supplementary biodiversity assessment. The methods
used were common for all investigations and consisted of dedicated searches for active and sheltering
individuals under rocks, logs, bark, leaves and timber and artificial debris when encountered. The surveys
were both time-based and area-based and varied in duration according to the size of the habitat. Survey
sites and effort are described in Table 6-57.

Table 6-57 Survey efforts for Three-toed Snake Tooth Skink (Coeranoscincus reticulatus)

Survey method Number of sites

Reptile searches were conducted atall The number of sites corresponding with the Section 3 (July 2005,
general fauna trap sites andinvolved a 30- preferred habitatof the species as described Oct 2007)

minute general traverse across a 1-2 above was 6 sites Section 10-11 (March
hectare plot, turning logs, rocks and raking 2006, Jan 2007)
leaves.

Systematic reptile searches were A total of 5 dedicated reptile searches were Section 3 (November
conducted at habitatassessmentsites. conducted in the preferred habitat for this 2011)

This involved an active area-search across species using this technique. Section7 and 8

the habitatplot (20 x 50 metres)and (January2012)

turning logs, rocks and raking leaves.
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Survey method Number of sites Timing

Opportunistic reptiles searches were A total of 160 plots were searches using this Section 10 and 11
conducted during the dedicated Koalascat methods, ofthis 9 plots were in wet sclerophyll  (February2012)
plot surveys. This involved raking leaf litter  forestconsidered suitable for this species

around 30 trees in each plots. This

methods proved to be effective atlocating

a numberfossorial skinks

Pitfall trap sites were surveyed in suitable ~ Two sites in moistfloodplain forestwith loose Section 3 (January
habitattargeted at this species both sandysoil 2012)
consisting of4 pits for five nights (20 trap Section 8 (January
nights)and using driftfencing 2012)

As the species was not recorded in the study area and has a low likelihood of occurring, an assessment of
significance is not required.

6.5.9. White-crowned Snake (Cacophis harriettae)

6.5.9.1. Background

The White-crowned Snake (Cacophis harriettae) was targeted in the preferred route studies and EIS sureys
along with other threatened snake species. The species was reported as having a low likelihood of
occurrence and this has been revised based on the critical review as having at least a moderate likelihood to
occur. An assessment of significance for this species is provided.

6.5.9.2. Direct and indirect impacts

The White-crowned Snake fawours low to mid-elevation dry eucalypt forest and woodland, particularly areas
with a varied and well-developed litter layer, where the prey of small lizards may be more abundant. There
are only three records of this species within a 10-kilometre radius of the project and this may reflect low
population densities or its nocturnal activities and the difficulty in locating it. The range of habitat types
potentially occupied by the species across the project is extensive and includes dry and moist sclerophyll
forests and swamp forest types, although this prediction is based on dominant flora species and not on the
structure of the understorey or presence of critical microhabitat features such as well-deweloped leaf litter
and logs and is likely to be an overestimate. The type of habitat for White-crowned Snake and the amount
impacted in the project is provided in Table 6-58.

Table 6-58 Habitat for White-crowned Snake

Vegetation / habitat types linked to target species Areain project
boundary (ha)

Blackbutt - bloodwood dryheathy open foreston sandstones ofthe northern North Coast 93.6
Blackbutt grassyopen forestof the lower Clarence Valley of the North Coast 376
CoastCypress Pine shrubbyopen forestof the North CoastBioregion 3.3
Coastal floodplain sedgelands, rushlands, and forblands 5.1
Coastal heath on sands ofthe North Coast 14.9
Flooded Gum - Tallowwood - Brush Box moistopen forestof the coastal ranges ofthe North 14
Coast

ForestRed Gum - Swamp Box of the Clarence Valley lowlands ofthe North Coast 53.7
Grey Gum - Grey Ironbark open forestof the Clarence lowlands ofthe North Coast 69.5
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Vegetation / habitat types linked to target species Areain project
boundary (ha)

Narrow-leaved Red Gum woodlands ofthe lowlands ofthe North Coast 21.2
Needlebark Stringybark - Red Bloodwood heathy woodland on sandstones ofthe lower 58.6
Clarence of the North Coast

Orange Gum (Eucalyptus bancroftii) open forestof the North Coast 5.6
Paperbark swamp forestofthe coastal lowlands ofthe North Coast 64.5
Red Mahogany open forestof the coastal lowlands ofthe North Coast 42.9

Scribbly Gum - Needlebark Stringybark heathy open forest of coastal lowlands ofthe northern 66.2
North Coast

Spotted Gum - Grey Box - Grey Ironbark dry open forestof the Clarence Valley lowlands ofthe 2.1
North Coast

Spotted Gum - Grey Ironbark - Pink Bloodwood open forestof the Clarence Valley lowlands of 163.8
the North Coast

Swamp Box swamp forestofthe coastal lowlands ofthe North Coast 19.0
Swamp Mahogany swamp forestofthe coastal lowlands ofthe North Coast 47.6
Swamp Oak swamp forestofthe coastal lowlands ofthe North Coast 431
Tallowwood dry grassyforestof the far northern ranges ofthe North Coast 54.4
Turpentine moistopen forestof the coastal hills and ranges ofthe North Coast 42.7
Wet heathland and shrubland of coastal lowlands of the North Coast 115
Total 828.7 hectares

There is no detailed information available on the home range or habitat use of this species. If present,
populations would be impacted by vegetation clearing and the loss of and isolation of suitable habitat. This
would directly reduce the availability of foraging and sheltering habitat and reduce breeding success. Indirect
impacts may be associated with weeds in edge-affected zones as well as a potential change in the fire
regime cause by accidental fires near the road. Altered fire regimes may also affect foraging and sheltering
habitat.

6.5.9.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-59.

Table 6-59 Assessment of significance: White-crowned Snake (TSC Act)

White-crowned Snake
How is the project likely to affectthe lifecycle of a threatened species and/or population?

The direct loss and isolation of habitatwould reduce the availability of foraging and sheltering resources, placing
pressure onin situ populations and competition for resources and mayaffect breeding success for a portion of the
population. Suitable habitatis very widespread and impacts mayaffect low densitylocal populations although is unlikely
to be significantfor the regional populations which is potentiallyvery widespread and occurs over several state forests
and conservation reserves.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The favoured habitat of the species is broadlydescribed and could be associated with a wide diversity of dry and moist
sclerophyll foresttypes and therefore extend over very large areas of the northern rivers region. This may include direct
impacts on around 828 hectares offorest habitaton the project.

There is no detailed information available on the home range or habitat use of this species. If present, populations would
be impacted by vegetation clearing and the loss ofand isolation of suitable habitat. This would directlyreduce the
availability of foraging and sheltering habitatand reduce breeding success. Indirectimpacts maybe associated with

Woolgoolgato Ballinaupgrade PAGE 317



Supplementary Biodiversity Assessment FINAL November 2013

White-crowned Snake

weeds in edge-affected zones as well as a potential change in the fire regime cause by accidental fires near the road.
Altered fire regimes mayalso affect foraging and sheltering habitat

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species distribution is notlimited in the study area and ranges over coastal and near-coastal areas from central
eastern Queensland south to the vicinity of Coffs Harbourin north-eastNSW. The western limitis the Legume area near
the NSW-Queensland border; however, their stronghold appears to be the middle Clarence Valley. The distribution of
local and regional populations is notknown, although portions ofthe project through sections 1-3 and 6-8 maybe
considered within the range of animportantregional population.

How is the project likely to affect current disturbance regimes?

The current disturbances to the habitat of this species are a resultof clearing and logging, roads, tracks and easements,
weed invasion and altered fire regimes. The projectwould contribute to these through extensive areas ofclearing of
suitable foresthabitats, potential isolation of habitatand increased opportunityfor edge effects mainlywed invasion.
Human-caused fire ignitions and suppressions mayincrease, and average fire sizes and fire spread decrease as a result
of the road, particularlywhere large deviation from the highway is proposed as partof Section 3

How is the project likely to affect habitat connectivity?

The projectwould potentiallytraverse large areas of suitable habitatfor this species across a large geographicarea and
would likelyimpacton landscape connectivityand isolation of habitatover a range of spatial scales. The projecthas
potential to isolate remnantvegetation patches occupied bylocal populations, which is detrimental to species thatexhibit
smallerhome ranges and low dispersal potential such as snakes. The effectiveness offauna crossing structures for this
specie is unknown.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species

Conclusion of the assessment

The project would not have a significant impact on this species. The likely direct loss and isolation of habitat
from would reduce the availability of foraging and sheltering resources, placing pressure on local populations
and creating competition for resources that may affect breeding success for a portion of the population.
Howewer, suitable habitat is very widespread and while the impacts may affect low-density local populations
they are unlikely to be significant for the regional population which is potentially very widespread and occurs
over several State forests and conservation reserves in the Northern Rivers region.

This conclusion is consistent with the conclusion in the EIS.

6.5.10. Varied Sittella (Daphoenositta chrysoptera)

6.5.10.1. Background

The Varied Sittella (Daphoenositta chrysoptera) was targeted in general bird survey techniques and the EIS
surveys along with other woodland birds. The species was not listed as threatened at the time of the
preferred route studies and received little focus despite being recorded at a few locations. The species was
recorded at several locations and is identified in Appendix H of the EIS as occurring in sections 1 to 8, but an
assessment of significance reported for threatened woodland birds did not discuss this species. Therefore,
an assessment of significance for this species is now provided.

6.5.10.2. Direct and indirect impacts

The Varied Sittella is sedentary and inhabits most of mainland Australia except the treeless deserts and
open grasslands. Distribution in NSW is nearly continuous from the coast to the far west. The Varied
Sittella's population size in NSW is uncertain but is believed to have undergone a moderate reduction over
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the past few decades. The species inhabits eucalypt forests and woodlands, especially those containing
rough-barked species and mature smooth-barked gums with dead branches, mallee and Acacia woodland. It
builds nests for breeding and is not reliant on tree hollows for nesting or shelter. The species and its
favoured habitat are likely to be very widespread across the project, which would include the drier eucalypt
forests listed in Table 6-60.

Table 6-60 Habitat for Varied Sittella

Vegetation/habitat types linked to target species Areain project
boundary (ha)

Blackbutt - bloodwood dryheathy open foreston sandstones ofthe northern North Coast 93.6
Blackbutt grassyopen forestof the lower Clarence Valley of the North Coast 37.6
CoastCypress Pine shrubbyopen forestof the North CoastBioregion 3.3

Flooded Gum - Tallowwood - Brush Box moistopen forestof the coastal ranges ofthe North Coast 1.4

ForestRed Gum - Swamp Box of the Clarence Valley lowlands ofthe North Coast 53.7
Grey Gum - Grey Ironbark open forestof the Clarence lowlands ofthe North Coast 69.5
Narrow-leaved Red Gum woodlands ofthe lowlands ofthe North Coast 21.2

Needlebark Stringybark - Red Bloodwood heathy woodland on sandstones ofthe lower Clarence of 58.6
the North Coast
Orange Gum (Eucalyptus bancroftii) open forestof the North Coast 5.6

Red Mahogany open forestof the coastal lowlands ofthe North Coast 42.0

Scribbly Gum - Needlebark Stringybark heathy open forestof coastal lowlands ofthe northern North  66.2
Coast

Spotted Gum - Grey Box - Grey Ironbark dry open forestof the Clarence Valley lowlands ofthe 21
North Coast

Spotted Gum - Grey Ironbark - Pink Bloodwood open forestof the Clarence Valley lowlands ofthe 163.8
North Coast

Swamp Boxswamp forestofthe coastal lowlands ofthe North Coast 19.0
Tallowwood dry grassyforestof the far northern ranges ofthe North Coast 54 .4
Turpentine moistopen forestof the coastal hills and ranges ofthe North Coast 427

734.7 hectares

The apparent decline of the species has been attributed to declining habitat, which has particularly affected
western populations. The project would contribute directly to a decline in the known and potential habitat for
this species. The sedentary nature of the Varied Sittella makes cleared land a potential barrier to movement.
Fragmentation and isolation of habitats may indirectly impact on population \iability on a small scale and
affect dispersal ability. The species feeds on arthropods taken from crevices in rough or decorticating bark,
dead branches, standing dead trees and small branches and twigs in the tree canopy. The native vegetation
cleared to construct the project would therefore contribute to a reduction in prey availability on a local scale.

Given the species fawours habitats that are well-represented and widespread, the project would likely have

minimal impact on the regional population and only a small number of local populations may be significantly
impacted. Persistence and recovery of populations surrounding the project could be expected.

6.5.10.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-61.
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Table 6-61 Assessment of significance: Varied Sittella (TSC Act)
Varied Sittella (Daphoenositta chrysoptera)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Habitatfor this species is common and widespread across most project sections within the exception of 9-11. The
species was found to be associated with the more open dry sclerophyll foresttypes. The clearing of open forestand
woodland would impacton prey availabilityand affect the foraging lifecycle of the species, howevernot all dry open
foresthabitat are suitable and the species mainlyinhabits woodlands dominated bystringybarks or other rough-barked
ironbark eucalypts, usuallywith an open grassyunderstorey. These habitattypes are well represented beyond the
projectboundary.

Other lifecycle activities potentiallyaffected by the projectinclude breeding and roosting as a directresultof habitat loss.
The clearing and isolation of habitatmay significantlyalter movements and dispersal affecting a number ofsmall local
populations. The number ofbirds affected in relation to the size of local populations and the regional population is not
known, however records are widespread and itcould be reasonablyexpected the proportion of the populationimpacted
would be minorand not lead to a significantimpacton the regional population as a whole.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The projectwould remove around 734 hectares of open dry sclerophyll forests and woodlands thatcould potentiallybe
used by this species. This would resultin the loss offoraging and breeding habitatand may have a shortterm impacton
prey availability. However the habitats suited on this species are particularlywell represented in the region, particularly to
the eastand south of the study area. The overall reduction of habitatis considered a small proportion ofthe available
potential habitat. Populations are considered to persistfollowing developmentofthe project. In addition observations of
this species in forestryareas during this projectindicates a resilience in simplified habitats thatare subjectto frequent
fire regimes and disturbances associated with selective logging.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The Varied Sittellais sedentary and inhabits mostofmainland Australia exceptthe treeless deserts and open
grasslands. Distribution in NSWis nearly continuous from the coastto the far west. The Varied Sittella's population size
in NSW is uncertain but is believed to have undergone a moderate reduction over the pastseveral decades. The
distribution of populationsin the study area is not known but expected to be widespread.

How is the project likely to affect current disturbance regimes?

The current disturbances to the habitat of this species are aresultof clearing and logging, roads, tracks and easements,
weed invasion and altered fire regimes. Itis believed to be negatively affected by linear clearings which mayaffect
dispersal. The projectwould confribute to these through extensive areas of clearing of suitable foresthabitats, potential
isolation of habitatand increased opportunityfor edge effects mainlyweed invasion. Human-caused fire ignitions and
suppressions mayincrease, and average fire sizes and fire spread decrease as aresultofthe road, particularlywhere
large deviation from the highwayare planned through section 3.

How is the project likely to affect habitat connectivity?

The species is apparentlythreated by small-scale clearings for fencelines and road verges and loss of paddock trees
which may provide stepping stones across the landscape for this small bird. The clearing ofthe road corridor through
large areas of suitable habitatwould create a barrier effect for local populations and potentiallydivide local populations
or isolate populations leading to loss of population viability.

The interruptions to connectivity in the landscape maybe more associated with dispersal abilityin addition to foraging
movements between fragmented habitats. Their ability to cross gaps is notwell documented.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.

Conclusion of the assessment

The project would lead to a likely direct loss of around 735 hectares of habitat for the Varied Sittella, and the
isolation of habitat would reduce the availability of foraging and sheltering resources, placing pressure on

local populations and creating competition for resources. The project would also create large gaps between
suitable habitat that may affect breeding success and dispersal for a portion of the population.
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The project’s impact on habitat may affect local populations. However, suitable habitat is very widespread
and vegetation clearing for the project is unlikely to have a significant impact on regional populations which
are very widespread and occur over seweral State forests and conservation reserves in the Northern Rivers
region.

6.5.11. Eastern Pygmy Possum (Cercartetus nanus)

6.5.11.1. Background

The Eastern Pygmy Possum (Cercartetus nanus) was not recorded in the targeted surweys for the preferred
route studies or the EIS. This species is small and difficult to trap, so it’s true population status across the
project is unknown. Current information suggests the species may utilise a wide range of habitats, so it could
occur anywhere along the project. Records from the NSW Atlas support this with records associated with
project sections 1 and 3, and 6 to10. The findings of the EIS assessment of significance for Eastern Pygmy
Possum have been reviewed, considering the importance of the populations known to occur in the study
area and the winerability of the species to the threats identified in the EIS. The review suggests that the
impacts to the species should be reassessed considering the small home range of the species, its
dependence on important microhabitats which are likely to be impacted on a large scale, and the species low
dispersal ability.

6.5.11.2. Direct and indirect impacts

The Eastern Pygmy Possum is found in a broad range of habitats from rainforest through sclerophyll forest
and woodland to heath, but in most areas woodlands and heath appear to be preferred, except in north-
eastern NSW where they are most frequently encountered in rainforest.

The species feeds largely on nectar and pollen collected from banksias, eucalypts and bottlebrushes; soft
fruits are eaten when flowers are unavailable. It also feeds on insects throughout the year; this feed source
may be more important in habitats where flowers are less abundant such as wet forests. It shelters in tree
hollows, rotten stumps, holes in the ground, abandoned bird-nests, Ringtail Possum (Pseudocheirus
peregrinus) dreys or thickets of vegetation (such as grass-tree skirts). The species appears to be mainly
solitary, with each individual using several nests. Males have non-exclusive home-ranges of about 0.68
hectares and females about 0.35 hectares.

The species and its favoured habitat are likely to be very widespread across the project, which would include
the drier eucalypt forests, heath and rainforest habitats. The type of habitat for Eastern Pygmy Possum and
the amount that would be impacted by the project is provided in Table 6-62. It shows that around 932
hectares of habitat for the species are within the project boundary and would be cleared.

Table 6-62 Habitat for Eastern Pygmy Possum

Vegetation/habitat types linked to target species Area in project
boundary (ha)

Black Bean - Weeping Lilly Pilly Riparian Rainforestofthe North Coast 1.7
Blackbutt - Bloodwood Dry Heathy Open Foreston Sandstones ofthe Northern North Coast 93.6
Blackbutt GrassyOpen Forestof the Lower Clarence Valley of the North Coast 37.6
CoastCypress Pine ShrubbyOpen Forest of the North CoastBioregion 3.3
Coastal Floodplain Sedgelands, Rushlands, and Forblands 51
Coastal Heath on Sands of the North Coast 14.9
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Vegetation / habitat types linked to target species

Areain project

boundary (ha)
Flooded Gum - Tallowwood - Brush Box Moist Open Forestof the Coastal Ranges ofthe North 14
Coast
ForestRed Gum - Swamp Box of the Clarence Valley Lowlands ofthe North Coast 53.7
Grey Gum - Grey Ironbark Open Forest of the Clarence Lowlands ofthe North Coast 69.5
Mangrove - Grey Mangrove Low Closed Forestof the NSW Coastal Bioregions 5.8
Narrow-Leaved Red Gum Woodlands ofthe Lowlands ofthe North Coast 21.2
Needlebark Stringybark - Red Bloodwood Heathy Woodland on Sandstones ofthe Lower 58.6
Clarence of the North Coast
Orange Gum (Eucalyptus bancroftii) Open Forestof the North Coast 5.6
Paperbark Swamp Forestof the Coastal Lowlands ofthe North Coast 64.5
Red Mahogany Open Forest of the Coastal Lowlands ofthe North Coast 42.0

Scribbly Gum - Needlebark Stringybark Heathy Open Forestof Coastal Lowlands ofthe Northern ~ 66.2
North Coast

Spotted Gum - Grey Box - Grey Ironbark Dry Open Forestof the Clarence Valley Lowlands ofthe 2.1
North Coast

Spotted Gum - Grey Ironbark - Pink Bloodwood Open Forestof the Clarence Valley Lowlands of 163.8
the North Coast

Swamp Box Swamp Forestof the Coastal Lowlands ofthe North Coast 19.0
Swamp Mahogany Swamp Forestof the Coastal Lowlands ofthe North Coast 47.6
Swamp Oak Swamp Forestof the Coastal Lowlands ofthe North Coast 431
Tallowwood Dry GrassyForestof the Far Northern Ranges ofthe North Coast 544
Tuckeroo - Riberry - Yellow Tulipwood littoral rainforestofthe North Coast 0.2

Turpentine Moist Open Forest of the Coastal Hills and Ranges ofthe North Coast 42.7
Wet heathland and shrubland of coastal lowlands of the North Coast 115
White Booyong - Fig subtropical rainforestofthe North Coast 2.6

931.7 hectares

The species is threatened by loss and fragmentation of habitat through land-clearing. Changed fire regimes
that affect the abundance of flowering proteaceous and myrtaceous shrubs, particularly banksia, would also
reduce seasonal food resources and have a short-term effect on foraging lifecycles. The project has potential
to clear extensive areas of suitable habitat as described above; however, this is an estimate on the habitat
that is available and not on data from known populations, which is not available. This clearing would remove
shelter and food resources and reduce breeding success, and dispersal between populations. As the
species has a very small home range, if the project has the potential to completely remove and/or isolate
populations over multiple areas, if populations are present in the project area.

6.5.11.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-63.
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Table 6-63 Assessment of significance: Eastern Pygmy Possum (TSC) Act)

Eastern Pygmy Possum (Cercartetus nanus)
How is the project likely to affectthe lifecycle of a threatened species and/or population?

Found in a broad range of habitats from rainforestthrough sclerophyll forestand woodland to heath, but in mostareas
woodlands and heath appear to be preferred, except in north-eastern NSWwhere they are mostfrequentlyencountered
in rainforest. Suitable habitatoccurs widelyacross all projectsections and would be conserved in Broadwater National
Park and a number of state forests traversed by the project.

Impacts to the lifecycle of the species would be particularlyevidentthrough the loss of shelterresources (hollows and
stumps ordense vegetation) and a direct loss offood resources. For surviving individuals home range movements would
be affected as would future dispersal opportunities through the barrier effect of the highway. Edge effects and altered fire
has the potential to further affect foraging activities. The species is widespread butuncommon throughoutthe northern
rivers region and has been recorded in a diversity of wet forestand rainforesthabitats including sites modified habitats
dominated byCamphorLaurel and maybe toleranton disturbed and modified habitats.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The species is threatened byloss and fragmentation of habitatthrough land-clearing. Changed fire regimes that affect
the abundance of flowering proteaceous and myrtaceous shrubs, particularlybanksia would also reduce seasonal food
resources and have a short-term effect on foraging lifecycles. The project has potential to clear extensive areas of
suitable habitatas described above, however this is an estimate on the habitatthat is available and not on data from
known populations which is notavailable. This clearing would remove shelter and food resources.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species is known from the western slopes and coastal plains ofthe Great Dividing Range from south-east
Queensland to south-east South Australia and is not restricted to the study area. Given the preference rainforesthabitats
in the northern rovers there is potential for the regional population to be widespread across the far northern region of the
state.

How is the project likely to affect current disturbance regimes?

The current disturbances to the habitat of this species are a resultof clearing and logging, weed invasion and altered fire
regimes. The projectwould contribute to these disturbances through extensive areas of clearing of suitable forest
habitats, potential isolation of habitatand increased opportunityfor edge effects mainlyweed invasion. Human-caused
fire ignitions and suppressions mayincrease, and average fire sizes and fire spread decrease as aresultofthe road,
particularlywhere large deviation from the highway are planned in areas where there has been limited access in the
past.

How is the project likely to affect habitat connectivity?

The species has a small home range and for this reason, the clearing ofthe road corridor through large areas of suitable
habitatwould create a barrier effect for local populations and potentiallydivide local populations orisolate populations
leading to loss of population viability.

The interruptions to connectivity in the landscape maybe associated with loss of normal movements across a home
range area and reduced dispersal ability. Their ability to cross gaps or use connectivity structures is not well
documented.

How is the project likely to affect critical habitat?

None of the habitats presentin the study area are registered on the current listof recommended or declared critical
habitatin NSW.
6.5.11.4. Conclusion of the assessment

The project has potential to impact on multiple local populations at a range of scales by directly clearing
suitable habitat, altering the home range and dispersal capabilities of individuals and removing shelter and
food resources. These losses may be significant and lead to a reduction in population viability through
isolation, competition for resources and stress.

Ovwerall, the project is expected to have a significant impact on the species.

This conclusion is not consistent with the EIS.
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6.5.12. Green-thighed Frog (Litoria brevipalmata)

The conclusion in Chapter 6 of the EIS biodiversity working paper states that the project would have a non-
significant impact on the Green-thighed Frog (Litoria brevipalmata).

Howevwer, a critical review of the biodiversity working paper identified that the assessment of significance for
the Green-thighed Frog under the EP&A Act indicates that a significant impact is likely.

Therefore, the conclusion in Chapter 6 is incorrect and should indicate a significant impact for this species.
6.5.13. Australasian Bittern (Botaurus poiciloptilus)

6.5.13.1. Background

The EIS assessed the potential impacts of the project on listed wetland bird species considered to have a
moderate to high likelihood of occurring in the study area. Separate assessments of significance were
undertaken for the Australasian Bittern (Botaurus poiciloptilus) and the Australian Painted Snipe according to
criteria for endangered species in the DEWHA (2009) assessment guidelines. No further assessment is
required under the EPBC Act.

The assessment of significance under the NSW EP&A Act for State listed wetland birds assessed species
with distinct taxonomic, behavioural and ecological differences as one group. This method may not have
adequately considered the unique requirements of each species and was identified as a gap in the critical
review of the biodiversity working paper. As such, a revised assessment of significance is provided which
assesses species separately, or in some cases groups species according to their occupancy of
microhabitats.

6.5.13.2. Direct and indirect impacts

The Australasian Bittern favours permanent freshwater wetlands with tall, dense vegetation, particularly
bulrushes (Typha spp.) and spikerushes (Eleocharis spp.). As the project would traverse a portion of the
floodplain of the Clarence River and Richmond River in addition to the Corindi River north of Woolgoolga,
this would result in direct impacts on around 5.1 hectares of freshwater wetlands. In addition, around 41.4
hectares of wetland were identified in surrounding areas immediately adjoining the project that may be
indirectly impacted from runoff of sediment or pollutants during construction and operation. This species
exhibits some resilience in modified habitats and can occupy wetlands modified by draining, grazing and
weeds.

The species is uncommon but there is a widespread regional population across the Northern Rivers region.
While there is limited data on the distribution of breeding pairs or local populations, itis expected that the
project may directly and indirectly affect the lifecycle of populations persisting around the major wetlands of
the Clarence River and Richmond River and to a lesser degree the smaller Corindi River floodplains which
are more degraded. Of particular importance are the Coldstream River wetlands, Chaffin Swamp and
Champions Creek in Section 3, Shark Creek wetlands in Section 4 and Broadwater National Park in Section
9.

The project may have impacts associated with removal of nesting, foraging and roosting habitat. This may

have an indirect impact on breeding success and dispersal. There may also be indirect impacts on habitat
associated with edge effects, lights and noise, which would be localised in relation to home range and
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territory. The number of pairs potentially affected is not known. There is expected to be several pairs in the
floodplain areas of the Clarence River.

The project may cause fragmentation of habitat as it crosses the Coldstream wetlands, but in general the
potential habitat of the species would be awided such that the areas impacted would be those located on

either side of the project. For this reason, the isolation of populations is not expected and this effect is made
less likely by the mobility of the species and its ability to disperse cleared lands to access suitable habitat.

6.5.13.3. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-64.

Table 6-64 Assessment of significance: Australasian Bittern (TSC Act)

Australasian Bittern (Botaurus poiciloptilus)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

It is expected that the project may directly and indirectlyaffect the lifecycle of populations persisting around the major
wetlands ofthe Clarence River and Richmond Riverand to a lesserdegree the smaller Corindi Riverfloodplains which
are more degraded. Of particularimportance are the Coldstream River wetlands, Chaffin Swamp and Champions Creek
in Section 3, Shark Creek wetlands in Section 4 and Broadwater National Park in Section 9.

These impacts maybe associated with removal of nesting, foraging and roosting habitatand have an indirectimpacton
breeding success and dispersal ability. These impacts mayhave shortto medium term impacts on established pairs,
however the given the low directimpacton the habitat of the species compared to remaining areas of suitable habitat,
and the resilience ofthe species in modified habitats, itis likely that local populations would persist.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

As the project traverses a portion of the floodplain ofthe Clarence River and Richmond Riverin addition to the Corindi
River north of Woolgoolga, this would resultin directimpacts on around 5.1 hectares of freshwater wetlands. Around 46
hectares of wetland were identified in surrounding areas immediatelyadjoining the projectthat may be indirectly
impacted from runoff of sedimentor pollutants during construction and operation. Of particularimportance are the
Coldstream River wetlands, Chaffin Swamp and Champions Creek in Section 3, Shark Creek wetlands in Section 4 and
Broadwater National Parkin Section 9.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The species inuncommon butthere is a widespread regional population across the northernrivers.
How is the project likely to affect current disturbance regimes?

The identified known and potential habitats ofthe species predominantlyoccurin modified landscapes thathave been
subjectto a long historyof draining and agricultural, this is particularlyevidentin the wetlands on Section 3 around the
Coldstream, Chaffin and Shark Creek and also the Corindi Riverfloodplain. The leastdisturbed habitats occurin
Broadwater National Park. Disturbances are associated with clearing of vegetation and the resulting change in sediment
and nutrient loads in the wetlands and associated change in structure ofthe macrophytes vegetation. This is likely to
have led to an increase in vegetation such as Typhya and other macrophytes and may have benefited the species. The
projectwould contribute to these disturbances byfurther clearing of vegetation with the catchmentof the wetlands,
leading to increased runoffand further potential increased in sedimentation and nutrients into the wetlands. Other
disturbances associated with weeds are alreadyvery abundantin the wetlands and adjacentcatchments and the
projectmay contribute to weed invasion in edge areas. Although this is expected to be a lowerrisk over the remaining
areas of wetland and difficult to separate from the on-gong continual weed impacts from historical clearing.

How is the project likely to affect habitat connectivity?

Fragmentation of habitatmay occur through the crossing the Coldstream wetlands, howeverin general the potential
habitatof the species has been avoided such thatthe areas impacted are those located on either side of the project.
For this reason the isolation of populations is notexpected and is further supported by the mobility of the specie and
ability to disperse cleared lands to access suitable habitat.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species
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Conclusion of the assessment

The project would not have a significant impact on the local and regional population of the Australian Bittern,
and itis likely that local populations would persist. This is because the project would have a low direct impact
on the habitat of the species compared to remaining areas of suitable habitat, and because of the resilience
of the species in modified habitats.

This conclusion is consistent with the conclusion in the EIS.
6.5.14. Australian Painted Snipe (Rostratula australis)

6.5.14.1. Background

See introduction to Australian Bittern.

6.5.14.2. Direct and indirect impacts

The Australian Painted Snipe (Rostratula australis) prefers shallow freshwater wetlands, particularly fringes
of swamps and nearby marshy areas where there is a cover of grasses, lignum, low scrub or open timber.
Pairs nest on the ground amongst tall vegetation, such as grasses, tussocks or reeds. Suitable habitat in the
project study area is difficult to define due to the variation in wetland types, and the degree of forest cover.
Also the species has been known to use artificial habitats, such as dams and waterlogged grassland. It is
likely that important habitats are those areas that provide consistent food and shelter resources particularly
in the drier months of September to December, which is the breeding period. This would include open
wetlands with limited tree cover and areas where there have been limited grazing impacts.

For this reason, the important area for this species in the project area is likely to be the Coldstream and
Clarence River floodplains wetlands in Section 3 and possibly Section 4, and the species has been recorded
at these locations.

The project may have impacts associated with the removal of around two hectares of nesting, foraging and
sheltering habitat. This may have indirect impacts on breeding success and dispersal. There may also be
indirect impacts on habitat associated with edge effects, lights and noise, which would be localised.

Impacts clearing of vegetation would result in a change in sediment and nutrient loads in the wetlands and
an associated change in structure of the macrophytes vegetation. This is likely to disadvantage the species,
which prefers open wetlands with minimal tall vegetation.

The movements of the Painted Snipe are poorly known and it may be a migratory species. Sightings are
erratic, as the species is likely to be nomadic as it responds to suitable conditions, such as floods.

Populations are widespread across modified landscapes and it is unlikely that the project would have a
significant impact on the breeding or dispersal movements of the species.

6.5.14.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-65.
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Table 6-65 Assessment of significance: Australian Painted Snipe (TSC Act)

Australian Painted Snipe (Rostratula australis)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Populations of Painted Snipe are known to occurin the Clarence River floodplain and frequentlyon floodplain habitats
transcending movements across theirrange. Historicallythere has been a dramatic decline in the diversity and
abundance of waterbirds on the Clarence River floodplain (Smith 2011) although there is no published data on the
distribution and abundance ofthis species. This is a trend which is likely to have also been experienced on the Richmond
River floodplain, and a resultof the long history of wetland change associated with floodplain mitigation and agriculture.
Australian Panted Snipe have adapted to using modified or degraded wetlands including artificiallyconstructed
environments.

The projectmay directly and indirectly affect the lifecycle of populations bytemporarilydisplacing or disturbing individuals
or established pairs. This mayinclude nesting, foraging and roosting lifecycle activities. Potential habitatfor the species
is widespread throughoutthe study area including dense vegetation on the margins offreshwater creeks, rivers and
natural or artificial wetlands thatwould not be impacted.

On the basis thatthe project construction would extend over two to five years, there is reasonable potential for the
activity to disruptthe breeding cycle of a number of pairs, if there are majorflood events during this time which may
attract breeding pairs. However this impactwould be localised and minimal in the scale of the wetland habitats available
to the species in this location.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The projectwould resultin direct impacts on around 5.1 hectares of wetland habitats ofthese around two hectares in the
Clarence and Coldstream floodplain are expected to be potentiallyimportantfor a portion of the regional population.
Impacts maybe associated with the removal of nesting, foraging and sheltering habitat which equates to around two
hectares in the location described. There maybe indirectimpacts on breeding success and dispersal as well as indirect
impacts on habitatassociated with edge effects, lights and noise, these would be localised. Disturbances are associated
with clearing of vegetation and the resulting change in sedimentand nutrientloads in the wetlands and associated
change in structure of the macrophytes vegetation. This is likely to have disadvantaged the species which prefers open
wetlands with minimal tall vegetation.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The Australian Painted Snipe is restricted to Australia. Most records are from the south east, particularly the Murray
Darling Basin, with scattered records across northern Australia and historical records from around the Perth regionin
Western Australia. In NSW many records are from the Murray-Darling Basin including the Paroo wetlands, Lake Cowal,
Macquarie Marshes, Fivebough Swamp and more recently, swamps near Balldale and Wanganella. Otherimportant
locations with recentrecords include wetlands on the HawkesburyRiver and the Clarence and lower Hunter Valleys.
Populations are therefore widespread and the species can disperse over large distances.

How is the project likely to affect current disturbance regimes?

The identified known and potential habitats ofthe species predominantlyoccurin modified landscapes thathave been
subjectto a long historyof draining and agricultural, this is particularlyevidentin the wetlands on Section 3 around the
Coldstream, and Chaffin Swamp Shark Creek wetlands. Currentdisturbances are associated with clearing of vegetation
and the resulting change in sedimentand nutrientloads in the wetlands and associated change in structure ofthe
macrophytes vegetation. This is likely to have led to anincrease in vegetation such as Typhya and other macrophytes
and may have disadvantaged this species which favours open areas forforaging, but denserareas ofshelter. The
projectwould contribute to these disturbances byfurther clearing of vegetation with the catchmentof the wetlands,
leading to increased runoffand further potential increased in sedimentation and nutrients into the wetlands. Other
disturbances associated with weeds are alreadyvery abundantin the wetlands and adjacentcatchments and the project
may contribute to weed invasion in edge areas. Although this is expected to be a lowerrisk over the remaining areas of
wetland and difficult to separate from the on-gong continual weed impacts from historical clearing.

How is the project likely to affect habitat connectivity?

The potential habitatof the species hasbeen largelyavoided such thatthe areas impacted are those located on either
side of the project. For this reason the isolation of populations is notexpected and is further supported by the mobility of
the species and abilityto disperse cleared lands to access suitable habitat. The movements ofthe Painted Snipe are
poorly known and it may be a migratory species. Sightings are erratic, as the species is likelyto be nomadicin response
to suitable conditions, such as floods. Populations are widespread across modified landscapes and itis unlikelythat the
projectwould impacton the breeding or dispersal movements ofthe species.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species
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Conclusion of the assessment

The project would not have a significant impact on the local and regional population of the Australian Painted
Snipe, and it is likely that local populations would persist. This is because the project would have a low direct
impact on the habitat of the species compared to remaining areas of suitable habitat, and because of the
resilience of the species in modified habitats.

This conclusion is consistent with the conclusion in the EIS.
6.5.15. Black-necked Stork (Ephippiorhynchus asiaticus) and Brolga (Grus rubicunda)

6.5.15.1. Background

See introduction to Australian Bittern.

6.5.15.2. Direct and indirect impacts

The Black-necked Stork (Ephippiorhynchus asiaticus) and Brolga (Grus rubicunda) exhibit similar habitat
preferences and are mainly found on shallow, permanent, freshwater wetlands, and surrounding marginal
vegetation, including swamps, floodplains, watercourses and billabongs, freshwater meadows, wet
heathland, farm dams and shallow floodwaters, as well as extending into adjacent grasslands and paddocks.
They mainly forage in shallow, still water, preferring open wetlands.

There are known populations of Black-necked Stork across all project sections (Clancy, 2010), with several
known nesting locations near project sections 2 to 5. No nest sites have been identified directly within the
project boundary. In a study of nesting locations in northern NSW, Clancy (2011) identified that 86.2 per cent
of nests were located in cleared or modified farmland (grazing land for beef cattle) and 14 per cent were
within 200 metres of a road, including highways, with the closest nest 50 metres from a road.

There are no reported nests of the Brolga inside the project boundary.

Both species are tolerant of, and indeed frequent, modified habitats including wetlands modified by draining,
grazing and weeds. As the project would traverse a portion of the floodplain of the Clarence River and
Richmond River in addition to the Corindi River north of Woolgoolga, this would result in direct impacts on
around 5.1 hectares of freshwater wetlands. Around 46 hectares of wetland were identified in surrounding
areas immediately adjoining the project that may be indirectly impacted from runoff of sediment or pollutants
during construction and operation.

The review of habitat availability and records of Black-necked Stork and Brolga suggest that potential habitat
for these wetland species is widespread throughout the study area including adjacent to the project boundary
(in dense vegetation on the margins of freshwater creeks, rivers and natural or artificial wetlands). Because
of the existence of widespread habitats and resources for these species, the project is expected to have
minimal adverse impacts.

6.5.15.3. Assessment of significance: endangered (Black-necked Stork); vulnerable (Brolga) (TSC
Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-66.
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Table 6-66 Assessment of significance: Black-necked Stork and Brolga (TSC Act)
Black-necked Stork (Ephippiorhynchus asiaticus)and Brolga (Grus rubicunda)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

As the project traverses a portion of the floodplain ofthe Clarence and Richmond rivers in addition to the Corindi River
north of Woolgoolga, this would resultin directimpacts on around 5.1 hectares of wetland habitats that provide known
and potential habitatfor these species. The areas of open grassland and waterlogged paddocks have notbeen
quantified and are widespread and common in Section 1 and 3-5.

If there are nestsites in proximity to the projectduring the construction phase, there maybe a temporarydisturbance and
disruption to the breeding cycle of established pairs. Long-term impacts on foraging, breeding and dispersal are not
expected for this wide-ranging species which frequentmodified habitats and are capable oflong dispersal distances in
response to local conditions.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

As the project traverses a portion of the floodplain ofthe Clarence and Richmond rivers in addition to the Corindi River
north of Woolgoolga, these habitattypes are common and widespread across the major floodplains ofthe study area.
The projectwould resultin direct impacts on around 5.1 hectares of wetland habitats. Around 46 hectares of wetland
were identified in surrounding areas immediatelyadjoining the projectthat may be indirectly impacted from runoff of
sedimentor pollutants during construction and operation.

The review of habitat availability and records of these species suggestthat potential habitatfor these wetland bird
species’is widespread throughoutthe studyarea and adjacentto the projectboundary including dense vegetation on the
margins offreshwater creeks, rivers and natural or artificial wetlands. In particular there are widespread habitats and
resources for the Black-necked Stork and Brolga which frequentdisturbed and modified farmland including forest
regrowth, rank grass orreeds, thickets of weeds and farmland (eg sugar cane, grassyor weedy fallow or abandoned
fields).

Does the project affect any threatened species or populations that are at the limit of its known distribution?

In Australia, Black-necked Storks (Satin Stork) are widespread in coastal and subcoastal northern and eastern Australia,
south to central-eastern NSW and with vagrants recorded at scattered sites well awayfrom the coast (for example, near
Moree, north-eastofHay andin Victoria). In NSW, the species becomes increasinglyuncommon south ofthe Northern
Rivers region, and rarely occurs south of Sydney. The species Ephippiorhynchus asiaticus comprises two subspecies, E.
a. asiaticus in India and south-eastern Asia,and E. a. australis in Australia and New Guinea. These are eventually likely
to be treated as two separate species, with the Australian and New Guinea birds known as the Satin Stork
Ephippiorhynchus australis.

The Brolga was formerlyfound across Australia, except for the south-eastcorner, Tasmania and the south-western third
of the country. It is stillabundantin the northern tropics, but very sparse across the southern partof its range.

How is the project likely to affect current disturbance regimes?

The identified known and potential habitats ofthe species predominantlyoccurin modified landscapes thathave been
subjectto a long historyof draining and agricultural, this is particularlyevidentin the wetlands on Section 3 around the
Coldstream, and Chaffin Swamp Shark Creek wetlands. Currentdisturbances are associated with clearing of vegetation
and the resulting change in sedimentand nutrientloads in the wetlands and associated change in structure ofthe
macrophytes vegetation. This is likely to have led to anincrease in vegetation such as Typhya and other macrophytes
and may have disadvantaged these species which favour open areas for foraging. The projectwould contribute to these
disturbances byfurther clearing of vegetation with the catchmentof the wetlands, leading to increased runoffand further
potential increased in sedimentation and nutrients into the wetlands. Other disturbances associated with weeds are
already very abundantin the wetlands and adjacentcatchments and the project may contribute to weed invasion in edge
areas. Although this is expected to be a lowerrisk over the remaining areas ofwetland and difficultto separate from the
on-gong continual weed impacts from historical clearing.

How is the project likely to affect habitat connectivity?

Fragmentation of habitatmay occur through the crossing the Coldstream wetlands, howeverin general the potential
habitatof the species has been avoided such thatthe areas impacted are those located on either side of the project. For
this reason the isolation of populations is notexpected and is further supported by the mobilityof the species and ability
to disperse cleared lands to access suitable habitat.

How is the project likely to affect critical habitat?
No critical habitathas been identified for these species
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Conclusion of the assessment

The project has potential to temporarily impact on lifecycles of the Brolga and the Black-necked Stork close
to the project construction area. However, long-term, widespread impacts on the local and regional

populations are not expected to be significant. This is because both species are widespread and adapted to
utilising modified habitats.

This conclusion is consistent with the conclusion in the EIS.
6.5.16. Black Bittern (Ixobrychus flavicollis)

6.5.16.1. Background

See introduction to Australian Bittern.

6.5.16.2. Direct and indirect impacts

The Black Bittern (Ixobrychus flavicollis) inhabits both terrestrial and estuarine wetlands, generally in areas of
permanent water and dense vegetation. Where permanent water is present, the species may occur in
flooded grassland, forest, woodland, rainforest and mangroves.

It is difficult to predict the distribution of the species. Around 344 water crossing structures (bridges, culverts
and pipes) would be constructed across the project. Of these structures:

e 68 per cent would be built across shallow ephemeral drainage lines consisting of class 3 or class 4
waterways, which are unsuitable or marginal habitat for this species.

e 10 per cent would be built across 20 class 1 waterways.

e 22 per cent would be built across 74 class 2 waterways.

Therefore, 32 per cent of the proposed waterways crossings on the project may constitute potential habitat
for the Black Bittern, although this species is dependent on dense vegetation for its lifecycle and this
limitation would determine the distribution of populations.

Many waterways such as the Corindi River and Clarence River are poorly vegetated near the project and not
suitable for the Black Bittern, while areas upstream or downstream of the project may be occupied by this
species.. Preferred habitat for the species would be the smaller permanent waterways in densely forested
areas such as Redbank Creek (Section 1), Dirty Creek (Section 2), Chaffin Creek and Champions Creek
(Section 3), Tabbimoble Creek (Section 6) and several unnamed tributaries in sections 7 and 8.

Impacts would be associated with the crossing of these waterways and the direct clearing of riparian
vegetation and potential indirect impact on adjacent areas through edge effects.

There may also be indirect impacts from:

¢ Noise and lights from the road, which may make nearby areas of habitat no longer suitable and
therefore impact on the territory and spatial distribution of individuals or established pairs.

e The potential for increased runoff in the catchment and sediment and nutrient loads into the waterway
habitats and the effect on food resources. (The species feeds on frogs, aquatic invertebrates and fish
that depend on good water quality.)
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6.5.16.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-67.

Table 6-67 Assessment of significance: Black Bittern (TSC Ac)
Black Bittern (/xobrychus flavicollis)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Impacts would be associated with the crossing ofthese waterways and the directclearing of riparian vegetation and
potential indirectimpactto adjacentareas through edge effects. The noise and lights associated with the road may
make areas of habitat in proximity of the project no longer suitable and therefore impacton the territory and spatial
distribution ofindividuals or established pairs. This mayimpacton the breeding success of established pairs and
increase competition for space and resources.

Indirect impacts would be associated with the potential forincrease runoffin the catchmentand sedimentand nutrient
loads into the waterway habitats and the effect on food resources and foraging lifecycles. The species feeds on frogs,
aquaticinvertebrates and fish dependenton water quality.

The impacts are likelyto be localised around the projectboundary, and birds presentin otheradjoining large areas of
suitable habitat, particularlyin state forests and private forested lands are unlikelyto be affected.

The projectmay directly and indirectly affect the lifecycle of localised populations bydisplacing or disturbing individuals
or established pairs. This mayinclude nesting, foraging and roosting lifecycle activities within the home range of
established pairs. These species are notrestricted to the study area and extend across other states and territories.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

It is difficult to predictthe distribution ofthe species. Suitable habitatwould include permanentclass 1 and 2 waterways
but only those in denselyforested areas such as Redbank Creek (Section 1), Dirty Creek (Section 2), Chaffin Creek and
Champions Creek (Section 3), Tabbimoble Creek (Section 6) and several unnamed tributaries in Section 7 and 8.

The Black bittern is dependenton dense vegetation for its lifecycle and this limitation would determine the distribution of
populations. Many waterways such as the Corindi River, Clarence Riverfor example are poorly vegetated near the
projectand not suitable, while areas upstream or downstream from the projectmay be occupied. Impacts would be
associated with the crossing ofthese waterways and the direct clearing of riparian vegetation and potential indirect
impactto adjacentareas through edge effects (weeds, altered habitatstructures, sedimentation and increased nutrient
in waterways.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The Black Bittern has a wide distribution, from southern NSW north to Cape York and along the north coastto the
Kimberleyregion. The species also occurs in the south-westof Western Australia. In NSW, records ofthe species are
scattered along the eastcoast, with individuals rarelybeing recorded south of Sydney or inland.

How is the project likely to affect current disturbance regimes?

Given that the preferred habitat of the species is creeks through denselyforested areas, currentdisturbances are
expected to be low compared to the open agricultural areas, cleared and ephemeral waterways. Some disturbances
may relate to forestry activities and small scale clearing including tracks, firetrails and power easements including
clearing for the existing Pacific Highway and local road network. The project is expected to contribute to these
disturbance regimes through clearing of vegetation within the local catchmentand the associated ground disturbance
and potential for increase sedimentinto waterways. The impacts would likelybe mitigated and potentially effect
localised areas, while upstream and downstream habitats would continue to be occupied.

How is the project likely to affect habitat connectivity?

The projectwould directly traverse several waterways in forested areas predicted to provide potential habitatfor this
species. The traverse of the creek and placementofinfrastructure would potentiallycreate a barrierto home range,
breeding or dispersal movements along the waterway. The ability of the species is disperse across this infrastructure or
clearings along riparian areas is notknown, howeverit s likely that the birds rely on dispersal and movements through
semi-cleared landscapes to find pairs and establish territories thatare outside the parenthome range. This would
include crossing below bridge structures or across roadways.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species
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Conclusion of the assessment

The project would not have a significant impact on populations of the Black Bittern. This is because there are
multiple permanent creeks that may provide suitable habitat for the species and these extend across the
landscape beyond the project boundary. In addition, impacts are likely to be localised around the project
boundary, and birds present in other adjoining large areas of suitable habitat, particularly in State forests and
private forested lands, are unlikely to be affected.

This conclusion is consistent with the conclusion in the EIS.

6.5.17. Magpie Goose (Anseranas semipalmata), Freckled Duck (Stictonetta naevosa)
and Comb-crested Jacana (Irediparra gallinacea)

6.5.17.1. Background

See introduction to Australian Bittern.

6.5.17.2. Direct and indirect impacts

The Magpie Goose (Anseranas semipalmata), Freckled Duck (Stictonetta naevosa) and Comb-crested
Jacana (Irediparra gallinacea) share similar habitats and prefer shallow freshwater wetlands with dense
growth of rushes or sedges. The Comb-crested Jacana particularly prefers floating vegetation.

As the project would traverse a portion of the floodplain of the Clarence River and Richmond River in
addition to the Corindi River north of Woolgoolga, this would result in direct impacts on around 5.1 hectares
of freshwater wetlands. Around 46 hectares of wetland were identified in surrounding areas immediately
adjoining the project that may be indirectly impacted from runoff of sediment or pollutants during construction
and operation. These species exhibit some resilience in modified habitats and can occupy wetlands modified
by draining, grazing and weeds.

All three species are uncommon although there are widespread regional populations across the Northern
Rivers and NSW. All three species are dispersive, moving about in response to the condition of wetlands and
occasionally turn up well beyond the normal range. There are no permanent populations known from the
project area and lifecycle activities may include infrequent visits for foraging and temporary refuge, or a
single breeding event depending on the conditions of the wetlands.

While there is limited data on the distribution of breeding pairs or local populations, the project may directly
and indirectly affect the lifecycle of populations if present around the major wetlands of the Clarence River
and Richmond River and, to a lesser degree, the smaller Corindi River floodplains, which are more
degraded. Of particular importance are the Coldstream River wetlands, Chaffin Swamp and Champions
Creek in Section 3, Shark Creek wetlands in Section 4 and Broadwater National Park in Section 9.

The project would have direct impacts associated with removal of nesting, foraging and roosting habitat.

There may also be indirect impact on breeding success and dispersal as well as indirect impacts on habitat
associated with edge effects, lights and noise. These impacts would be localised in relation to home range

and territory. The number of pairs potentially affected is not known. There is expected to be seweral pairs in
the floodplains of the Clarence River.
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Another impact could include fragmentation of habitat through the crossing of the Coldstream wetlands, but
in general the potential habitat of the species would be awoided such that the areas impacted are those small
patches located immediately either side of the project. For this reason the isolation of populations is not
expected. The likelihood of the project isolating populations would be further lessened by the mobility of
these species and their ability to disperse cleared lands to access suitable habitat.

6.5.17.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-68.

Table 6-68 Assessment of significance: Magpie Goose, Freckled Duck and Comb-crested Jacana
(TSC Act)

Magpie Goose (Anseranas semipalmata), Freckled Duck (Stictonetta naevosa) and Comb-crested Jacana
(Irediparra gallinacea)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

It is expected that the project may directly and indirectlyaffect the lifecycle of populations persisting around the major
wetlands ofthe Clarence River and Richmond Riverand to a lesserdegree the smaller Corindi Riverfloodplains which
are more degraded. Of particularimportance are the Coldstream River wetlands, Chaffin Swamp and Champions Creek
in Section 3, Shark Creek wetlands in Section 4 and Broadwater National Park in Section 9.

These impacts maybe associated with removal of nesting, foraging and roosting habitatand have anindirectimpacton
breeding success and dispersal ability. These impacts mayhave shortto medium term impacts, however the given the
low direct impacton the habitat of the species compared to remaining areas of suitable habitatand the dispersive
nature of these species, itis likely that the existing habitats and resources would continue to provide for the lifecycle
needs ofthe species.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

As the project traverses a portion of the floodplain ofthe Clarence River and Richmond Riverin addition to the Corindi
River north of Woolgoolga, this would resultin directimpacts on around 5.1 hectares of freshwater wetlands. Around 46
hectares of wetland were identified in surrounding areas immediatelyadjoining the projectthat may be indirectly
impacted from runoff of sedimentor pollutants during construction and operation. Of particularimportance are the
Coldstream River wetlands, Chaffin Swamp and Champions Creekin Section 3, Shark Creek wetlands in Section 4 and
Broadwater National Parkin Section 9.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

All three species in uncommon butthere are widespread regional populations across the northern rivers and NSW. All
three species are dispersive, moving aboutin response to the condition of wetlands and occasionallyturn up well
beyond the normal range. There are no permanentpopulations known from the projectarea and lifecycle activities may
include infrequentvisits forforaging and temporaryrefuge, or a single breeding eventdepending on the conditions of
the wetlands.

How is the project likely to affect current disturbance regimes?

The identified known and potential habitats ofthe species predominantlyoccurin modified landscapes thathave been
subjectto a long historyof draining and agricultural, this is particularlyevidentin the wetlands on Section 3 around the
Coldstream, Chaffin and Shark Creek and also the Corindi Riverfloodplain. The leastdisturbed habitats occurin
Broadwater National Park. Disturbances are associated with clearing of vegetation and the resulting change in sediment
and nutrient loads in the wetlands and associated change in structure ofthe macrophytes vegetation. This is likely to
have led to an increase in vegetation such as Typha and other macrophytes and may have benefited these species.
The projectwould contribute to these disturbances byfurther clearing of vegetation with the catchmentof the wetlands,
leading to increased runoffand further potential increased in sedimentation and nutrients into the wetlands. Other
disturbances associated with weeds are alreadyvery abundantin the wetlands and adjacentcatchments and the
projectmay contribute to weed invasion in edge areas. Although this is expected to be a lowerrisk over the remaining
areas of wetland and difficult to separate from the on-gong continual weed impacts from historical clearing.

How is the project likely to affect habitat connectivity?

Fragmentation of habitatmay occur through the crossing the Coldstream wetlands, howeverin general the potential
habitatof the species has been avoided such thatthe areas impacted are those located on either side of the project.
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Magpie Goose (Anseranas semipalmata), Freckled Duck (Stictonetta naevosa) and Comb-crested Jacana

(Irediparra gallinacea)

For this reason the isolation of populations is notexpected and is further supported by the mobilityof the species and
ability to disperse cleared lands to access suitable habitat.

How is the project likely to affect critical habitat?

No critical habitathas been identified for these species

Conclusion of the assessment

The project may directly and indirectly affect the lifecycle of local populations if present around the major
wetlands of the Clarence River and Richmond River and, to a lesser degree, the smaller Corindi River
floodplains. The project would also contribute indirectly to the existing and long history of disturbance
regimes on these wetlands through vegetation clearing and potential increased runoff impacts. These
impacts may have short to medium term implications on established pairs and interrupt a potential breeding
season.

However, the impact would not be significant due to the low direct impact on the habitat of these species
compared to remaining areas of suitable habitat, and the widespread and dispersive nature of these species.
It is highly likely that these species will continue to return to the study area post-construction.

This conclusion is consistent with the conclusion in the EIS.

6.5.18. Pale-vented Bush-hen (Amaurornis moluccana)

6.5.18.1. Background

See introduction to Australian Bittern.

6.5.18.2. Direct and indirect impacts

The Pale-vented Bush-hen (Amaurornis moluccana) inhabits tall dense understorey or ground-layer
vegetation on the margins of freshwater streams and natural or artificial wetlands, usually within or bordering
rainforest, rainforest remnants or forests. It also occurs in secondary forest growth, rank grass or reeds,
thickets of weeds, such as Lantana (Lanfana camara), and pastures, crops or other farmland, such as crops
of sugar cane, and grassy or weedy fields, or urban gardens where they border forest and streams or
wetlands, such as farm dams.

Key elements of their habitat are dense undergrowth two to four metres tall and within 300 metres of water.
The range of potential habitats and possible distribution for this species in the study area is extensiwe.
Records of the species in the NSW Atlas and in relation to the project area all occur north of Woodburn,
which includes project sections 8 to 11; this is considered the core range in relation to this project. If present,
populations would occur in floodplain areas, which may include cleared land or low-lying forests and
rainforest near waterways. This would suggest that habitat near Eversons Creek in Section 9 and Randles
Creek in Section 10 would be suitable. Broadwater National Park (Section 9) may also provide potential
habitat.

With the exception of Broadwater National Park, the project would traverse largely cleared and fragmented
landscapes and awid large contiguous areas of forest.
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Impacts may be associated with the removal of nesting, foraging and sheltering habitat which is difficult to
quantify given the range of habitats used and known occurrence in modified and cleared landscapes. There
may also be indirect impacts on breeding success and dispersal. Edge effects are not expected to
significantly impact on the species, which is reportedly adapted to dense weedy habitats and disturbed land
and may favour this disturbance for shelter, refuge and breeding.

6.5.18.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-69.

Table 6-69 Assessment of significance: Pale-vented Bush-hen (TSC Act)

Pale-vented Bush-hen (Amaurornis moluccana)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

Impacts maybe associated with the removal of nesting, foraging and sheltering habitat which is difficultto quantify given
the range of habitats used and known occurrence in modified and cleared landscapes. There maybe indirectand
temporaryimpacts on breeding success and dispersal. Edge effects are not expected to significantlyimpacton the
species lifecycle which is reportedlyadapted to dense weedyhabitats and disturbed land and mayfavour this
disturbance for shelter, refuge and breeding.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

Impacts maybe associated with the removal of nesting, foraging and sheltering habitat, including cleared grassland with
tall grass coverwhich is difficult to quantify in area given the range of habitats used and known occurrence in modified
and cleared landscapes.

The review of habitat availability and records of these species suggestthat potential habitatfor this species would occur
in Section 9-11 and that there are widespread habitats and opportunities for this species which frequents disturbed and
modified farmland including forestregrowth, rank grass orreeds, thickets of weeds and farmland (eg sugar cane, grassy
or weedy fallow or abandoned fields).

Does the project affect any threatened species or populations that are at the limit of its known distribution?

In Australia, the Pale-vented Bush-hen occurs mainlyin coastal and subcoastal regions from the Top End of the Northem
Territory and Cape York Peninsula south through eastern Queensland to north-eastern NSW. There are a few records in
the KimberleyDivision of northern Western Australia. In NSW, Bush-hens are an apparentlyuncommon resident from
the Queensland border south to the Clarence River, though the species appears to be expanding its range southwards
with recentrecords as far south as the Nambucca River.

How is the project likely to affect current disturbance regimes?

Currentdisturbance regimes impacting the habitatfor this species are mainlyassociated with weed invasion and
potentiallyincreased sedimentand nutrientloads into wetlands and creek. Edge effects are not expected to significantly
impacton the species which is reportedlyadapted to dense weedyhabitats and disturbed land and mayfavour this
disturbance for shelter, refuge and breeding.

How is the project likely to affect habitat connectivity?

Given the species preference for disturbed habitats and high mobilityof the species, itis unlikely that the additional ofthe
road would impacton habitat connectivity or potential movements for accessing habitats, breeding or dispersal.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species

Conclusion of the assessment

Potential impacts on the Pale-vented Bush-hen are expected to be minor, temporary and not significant. This
is because there are widespread habitats and opportunities for this species, which frequents disturbed and
modified habitats. This conclusion is consistent with the conclusion in the EIS.
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6.5.19. Double-eyed Fig Parrot (Cyclopsitta diophthalma)
6.5.19.1. Background

The EIS assessed the potential impacts of the project on listed rainforest bird species considered to have a
moderate to high likelihood of occurring in the study area.

A separate assessment of significance was undertaken for the Double-eyed Fig Parrot (Cyclopsitta
diophthalma) according to criteria for endangered species in the DEWHA (2009) assessment guidelines.
This assessment concluded that the project was unlikely to have a significant impact on known populations
of the Double-eyed Fig Parrot.

The design refinements for the proposed Wardell interchange would reduce the impacts on potential habitat
for this species, which further support the conclusions of the impact assessment. No further assessment is
required under the EPBC Act.

The assessment of significance under the NSW EP&A Act for State listed rainforest birds assessed species
with distinct taxonomic, behavioural and ecological differences as one group. This method may not have
adequately considered the unique requirements of each species and was identified as a gap in the critical
review of the biodiversity working paper. Therefore, a revised assessment of significance is provided which
assesses species separately, or in some cases groups species according to their occupancy of
microhabitats.

6.5.19.2. Direct and indirect impacts

The Double-eyed Fig Parrot is associated with five discrete populations, all of which occur outside the study
area, mainly north and west of Ballina. It is considered unlikely to be resident or heavily dependent on
smaller fragments of rainforest within or around the project boundary. The habitats present are not
considered critical for the regional population and any records from the area are likely to be from transient,
dispersing individuals.

The clearing of habitat for the project, in particular Lowland Rainforest (4.2 hectares) and some wet/moist
sclerophyll forest (225 hectares) would affect the availability of food resources and therefore may have a
minor impact on the foraging and roosting activities of the species. As the documented breeding populations
all occur outside of the study area, any impacts from the loss of habitat along the project boundary would
more than likely affect foraging resources rather than a significant breeding/nesting area.
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6.5.19.3. Assessment of significance: endangered species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-70.

Table 6-70 Assessment of significance; Double-eyed Fig Parrot (TSC Act)
Double-eyed Fig Parrot (Cyclopsitta diophthalma)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

There is no published data on nesting, breeding territories in the study area, and any impacts from the loss of habitat
along the projectboundaryis more than likely affecting foraging resources ratherthan a significantbreeding/nesting
area.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The species is associated with five discrete populations, all of which occuroutside the study area, mainlynorth and west
of Ballinaand is unlikelyto be residentor heavily dependenton smallerfragments ofrainforestaround the project
boundary. Any presence would be from transientofdispersing individuals and the habitats presentand notcritical for the
population.

The clearing of habitatfor the projectin particular, Lowland Rainforest (4.2 hectares)and wet/moistsclerophyil forest
(225 hectares) would affect the current availability of food resources and therefore affectthe foraging and roosting
activities of the species in the study area. There is no published data on nesting, breeding territories for this speciesin
the study area, and any impacts from the loss ofhabitatalong the projectboundaryis more than likely affecting foraging
resources ratherthan a significantbreeding/nesting area.

The projectwould see the clearing of 4.2 hectares of Lowland Rainforestand 225 hectares of moistforesthabitat
containing potential fruiting resources. These areas mayonly provide marginal or occasional resources for Double-eyed
Fig Parrot, as the distribution ofthe population is outside ofthe study area. The remaining habitats maybe indirectly
impacted through edge effects such as lightand wind.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The total population of Double-eyed Fig-Parrotis estimated at 100 breeding birds and expected to occurin four sub-
populations: greater Bundaberg region, Maleny/Imbil/Kin Kin Creek area, the QId/NSW border area (Lamington National
Park, Whian Whian State Forest, Alstonville plateau), and the upper Hastings River catchment. These locations are
outside the study area, mainlynorth and westof Ballina and the species is unlikelyto be residentor heavily dependent
on smallerfragments of rainforestaround the projectboundary. Any use of the study area would be transientor sporadic.

How is the project likely to affect current disturbance regimes?

The potential for weed invasion has been considered possible with a project of this nature and appropriate controls have
been provided during the construction and operation ofthe road to reduce this threat as it may have long term
implications for the habitat of threatened species. The managementofinvasive species would be managed under the
construction environmental managementplan and during operation ofthe highway.

How is the project likely to affect habitat connectivity?

The species is associated with four discrete populations, all of which occur outside the study area, mainlynorth and west
of Ballinaand is unlikelyto be residentor heavily dependenton smallerfragments ofrainforestaround the project
boundary.

How is the project likely to affect critical habitat?

No critical habitathas been identified for this species

Conclusion of the assessment

The project would not have a significant potential impact on this species. This is because all reported
breeding populations of the species occur outside the project area and any impacts from the loss of
habitat along the project boundary would more than likely affect foraging resources rather than a
significant breeding/nesting area.

This conclusion is consistent with the conclusion in the EIS.
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6.5.20. Barred Cuckoo-shrike (Coracina lineata)
6.5.20.1. Background

The assessment of significance under the NSW EP&A Act for State listed rainforest birds assessed species
with distinct taxonomic, behavioural and ecological differences as one group. This method may not have
adequately considered the unique requirements of each species and was identified as a gap in the critical
review of the working paper. Therefore, a revised assessment of significance is provided which assesses
species separately, or in some cases groups species according to their occupancy of microhabitats.

6.5.20.2. Direct and indirect impacts

The Barred Cuckoo-shrike (Coracina lineata) inhabits rainforest, eucalypt forests and woodlands, clearings
in secondary growth, swamp woodlands and timber along watercourses. The range of potential habitat for
this species in the region is extensive and it is difficult to predict or quantify the potential direct and indirect
impacts. It is a wide-ranging species that feeds on fruits and insects and may move nomadically in response
to changing food resources, which are widespread. The species does not rely on tree hollows for nesting,
which favours its widespread and dispersive behaviour.

The project would include extensive clearing of habitat that could provide food resources, shelter and
breeding habitat for the species. However, given the broad habitat needs of the species, the impact would
likely be low, localised and of short-term duration.

6.5.20.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-71.

Table 6-71 Assessment of significance: Barred Cuckoo-shrike (TSC Act)

Barred Cuckoo-shrike (Coracina lineata)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

The clearing of extensive foresthabitats for the projectwould affect the availability of food resources and therefore may
affect the foraging, roosting and breeding activities ofbirds in the study area. The distribution ofthe barred cuckoo-shrike
is very widespread across the region reflecting theirnomadic and dispersive movements in relation to spatiallyand
temporallyseparated food resources. There are extensive areas of potential habitatavailable in the project study area
suggesting thatthe impacts would be low, localised and of short-term duration.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The range of potential habitat for this species in the region is extensive and it is difficult to predict or quantify the potential
direct and indirectimpacts. It is a wide-ranging species feeds on fruits and insects and maymove nomadicallyin
response to changing food resources which are widespread. The clearing offorest habitats in including dry forest, wet
and moistforests, floodplain forestand rainforests, would reduce the availability of foraging and breeding habitat for this
species. Additional edge effects are not expected to be of significance and the species is highlylikely to use edge areas
as long as suitable food resources are present.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The study area does not representthe limitof distribution for this species which is widespread across coastal eastern
Australia from Cape York to the Manning River in NSW. Barred Cuckoo-shrikes are generallyuncommon in theirrange,
and are rare in NSW

How is the project likely to affect current disturbance regimes?

The range of disturbance regimes that currently exists in the study area which has been influenced by the historical and
current land-uses. Forexample processes such as seasonal weed invasions, fire regimes influenced byhuman
interaction, interruption to surface and groundwater flow through dam construction and draining of swamps, nutrient
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Barred Cuckoo-shrike (Coracina lineata)

inputs into aquatic systems exacerbated by land-clearing and farming.

The projecthas potential to affect these currentdisturbance regimes, forexample human-caused fire ignitions and
suppressions mayincrease, and fire spread decrease. Impacts would be associated with los s of potential foraging
habitatand the degradation ofadjacentareas, in many cases this maybe associated with riparian areas in moistordry
sclerophyll habitats. The potential increase in fires adjacentto the road or change in disturbance associated with
increased pollutants or sediments into waterways mayhave a longerterm impacton riparian vegetation, altering the
structure and suitabilityfor importantfood plantspecies. This species is adapted to moving across fragmented
landscapesto access spatiallyand temporallyseparated food resources. Any impacts from changed habitatcondition
associated with altering disturbance regimes in proximityto the road may be offset by their ability to move widely
throughoutthe landscape.

How is the project likely to affect habitat connectivity?

This highly mobile species ranges across diverse habitats thatwould likelyinclude a mosaic of forested and cleared
landscapes and are adapted to moving across forestclearings such as roads to access spatiallyseparated food
resources and nesting habitats and are unlikelyto be significantlyimpacted by the barrier effect of the road.

How is the project likely to affect critical habitat?
No critical habitathas been identified for this species

Conclusion of the assessment

The project would have only minimal impacts on the availability of food resources and breeding habitat for
the Barred Cuckoo-shrike. This is because it is a highly mobile species and there are extensive areas of
potential habitat in the project study area (and throughout the region), which suggests that the impacts would
be low, localised and of short-term duration.

This conclusion is consistent with the conclusion in the EIS.

6.5.21. Wompoo Fruit-dove (Ptilinopus magnificus), Rose-crowned Fruit-dove (P. regina)
and Superb Fruit-dove (P. superbus)

6.5.21.1. Background

See introduction to Barred Cuckoo-shrike.

6.5.21.2. Direct and indirect impacts

The Wompoo Fruit-dove (Ptilinopus magnificus), Rose-crowned Fruit-dove (Ptilinopus regina) and Superb
Fruit-dove (Ptilinopus superbus) have been grouped together in this assessment of significance as they are
taxonomically similar, and share similar ecological requirements, including diet, movements and preferred
habitats.

These rainforest fruit doves frequent rainforest, low-elevation moist eucalypt forest and brush-box forest,
feeding on a diverse range of tree and vine fruits. The birds are locally nomadic, travelling large distances to
access seasonally available ripening fruit which may be available in large remnants or across a network of
smaller fragmented remnants in floodplain areas such as the study area. They prefer larger, mature, fruit-
bearing trees.

There are no documented local populations in the study area and any use of the habitats along the project
would be temporary and to access available food resources. The clearing of habitat for the project,
particularly Lowland Rainforest (4.2 hectares) and wet/moist sclerophyll forest (225 hectares), would affect
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the availability of food resources for local populations. The distribution of the fruit-doves is very widespread
across the region reflecting their nomadic movements in relation to spatially and temporally separated food
resources.

6.5.21.3. Assessment of significance: vulnerable species (TSC Act)

The assessment of significance for this species was undertaken in consideration of the Department of
Environment and Conservation/ Department of Primary Industries (2005) draft Guidelines for Threatened
Species Assessment. The assessment is provided in Table 6-72.

Table 6-72 Assessment of significance: Rainforest fruit-dove species (TSC Act)

Wompoo Fruit-dove (Ptilinopus magnificus), Rose-crowned Fruit-dove (Ptilinopus regina) and Superb Fruit-
dove (Ptilinopus superbus)

How is the project likely to affectthe lifecycle of a threatened species and/or population?

These species frequentrainforest, low elevation moisteucalyptforestand brush-boxforestfeeding on a diverse range of
tree and vine fruits. The birds are locallynomadic, travelling large distances to access seasonallyavailable ripening fruit
which may be available in large remnants oracross a network of smaller fragmented remnantsin floodplain areas such
as the study area. The preference is for larger mature fruit-bearing trees.

The clearing of habitatfor the projectin particular, Lowland Rainforest (4.2 hectares)and wet/moistsclerophyll forest
(225 hectares ) would affect the current availability of food resources and therefore affectthe local foraging activities of
birds in the study area. The distribution ofthe fruit doves is very widespread across the region reflecting theirnomadic
movements in relation to spatiallyand temporallyseparated food resources. There is no published data on nesting,
breeding territories in the study area, and any impacts from the loss of habitatalong the project boundaryis more than
likely affecting foraging resources rather than a significantbreeding/nesting area.

How is the project likely to affectthe habitat of a threatened species, population or ecological community?

The projectwould see the clearing of 5 hectares of Lowland Rainforestand 225 hectares of moistforesthabitat
containing potential fruiting resources. The proportion of fruit-bearing trees or known and favoured food resources within
the habitats to be cleared has not been identified and as such the entire clearing of 339 hectares is considered to remowe
potential habitat for the fruit-dove species.

Potential for increased weeds nearroadside environments mayhave an indirectimpacton adjacentretained habitats as
would runoff from the road.

Does the project affect any threatened species or populations that are at the limit of its known distribution?

The study area does not representthe limitof distribution for any of these species, which typically occur along the coast
and coastal ranges from the Hunter River in NSW to Cape York Peninsula, although theyare rare south of Coffs
Harbour.

How is the project likely to affect current disturbance regimes?

The preferred rainforesthabitat for frugivorous rainforestbirds in the study area has been extensively cleared and
fragmented. Remaining areas occur along road reserves, protected riparian areas or small fragments of regrowth in
formerly cleared farmland. These habitats are currentlysubjectto invasive weeds impacting on the floristic structure and
diversity. The projectwould likely contribute to these disturbance regimes. The projecthas been positioned to avoid
rainforestas much as possible and al areas being impacted currentlyshow high levels of weed invasion along edge
habitats.

Frugivorous rainforestbirds are wide-ranging adapted to moving across fragmented landscapes to access spatiallyand
temporallyseparated food resources. Any impacts from changed habitat condition associated with altering disturbance
regimes in proximityto the road may be offsetby their ability to move widely throughoutthe landscape and access
disturbed and fragmented habitats.

How is the project likely to affect habitat connectivity?

There is currently a high degree of habitat fragmentation across much ofthe study area. This is due to the broadscale
clearing of native vegetation for agriculture and developmentincluding construction ofthe existing Pacific Highwayand
network of roads. This fragmentation of habitatis evident in the floodplain regions ofthe Corindi River, Clarence River
and Richmond River. These highly mobile species are adapted to moving across forestclearings such as roads to
access spatiallyseparated food resources and nesting habitats and are unlikelyto be significantlyimpacted by the
barrier effect of the road.

How is the project likely to affect critical habitat?

No critical habitathas been identified for these species
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Conclusion of the assessment

The project is unlikely to result in a significant impact on these rainforest fruit-dove species under State
assessment criteria. This is due to the efforts to awid and minimise impacts on rainforest communities in
Section 10 of the project.

Although the clearing of habitat for the project, particularly Lowland Rainforest (4.2 hectares) and wet/moist
sclerophyll forest (225 hectares), would affect the availability of food resources and therefore affect the local
foraging activities of birds in the study area, other lifecycle activities are not expected be impacted and the
impact associated with a reduction in available food resources is expected to be minimal.

This conclusion is consistent with the conclusion in the EIS.

6.5.22. Rufous Bettong (Aepyprymnus rufescens) and Brush-tailed Phascogale
(Phascogale tapoatafa)

6.5.22.1. Background

Both the Rufous Bettong (Aepyprymnus rufescens) and Brush-tailed Phascogale (Phascogale tapoatafa)
frequent natural and modified habitats in the Northern Rivers region, where there is an abundance of records
in the NSW Atlas for both species. Many of these records originate from the route selection studies and
preferred route studies undertaken for this project. The distribution of these records suggests the presence
of regional populations and this data was used in preparation of the connectivity strategy for the EIS. Sewveral
crossing structures were included in the design to target regional populations of both species, particularly in
sections 1-4 and 6-8 for the Brush-tailed Phascogale.

From a critical review of the work done for both species in the EIS, it is considered that the impact
assessment provides a comprehensive account of the distribution of populations and likely habitat.
Subsequent surveys conducted for the detailed design phase of sections 1 and 2 (Woolgoolga to Glenugie)
(Sandpiper Ecological Surveys, 2013) confirmed that populations of both species are present, particularly
between Halfway Creek and Glenugie State Forest (Section 2). This correlates with the EIS assessment
conclusions, in particular the connectivity strategy.

As a result of the work to date and the critical analysis, further field studies for these two species were
deemed not required to inform the impact assessment.

Howevwer, further surweys are planned for the detailed design phase of all future projects to the level of detail
reported for sections 1 and 2 (Sandpiper Ecological Survweys, 2013). The objective of these surveys is to
refine the locations of proposed connectivity structures and associated fauna exclusion fencing targeted for
these two species.

6.5.22.2. Predictive habitat mapping

This report provides predictive habitat mapping for these two species to guide decision-making regarding the
design of future fauna surweys for the detailed design phase and to assist in the ongoing dewvelopment of the
connectivity strategy and ecological monitoring programs. This mapping is presented in Figure 6-1 to Figure
6-11.
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The predictive habitat mapping in these figures is based on the BioMetric Vegetation Types that have been
linked to these two species according to NRCMA BioMetric database (OEH, 2012). These vegetation types
are listed in Table 6-73.

It should be noted that the BioMetric habitat mapping does not take into account the broad range of modified

habitats that are utilised by these species, particularly the Rufous Bettong. This species is not restricted to
forested habitat but also occurs in:

e The Pillar Valley (Section 3) north to Tyndale in low-grazing-intensity pastureland with dense patches
of grassland around wetlands and stands of trees.
e Treed roadside vegetation (such as along Wooli Road).

e Sugarcane areas and weed-infested habitat adjoining the Clarence River in Section 4 along the
existing highway between Tyndale and Harwood.

Table 6-73 BioMetric vegetation types used in the predictive modelling of habitat for Brush-tailed
Phascogale and Rufous Bettong

BioMetric vegetation types linked to target species E::? :: g EE;?::-;ZI;T:

Black Bean - Weeping Lilly Pilly riparian rainforest of the North Coast \

Blackbutt - bloodwood dryheathy open foreston sandstones ofthe northern
North Coast

Blackbutt grassyopen forestof the lower Clarence Valley of the North Coast
CoastCypress Pine shrubbyopen forestof the North CoastBioregion

Coastal floodplain sedgelands, rushlands, and forblands

2 22 =2 2
2. 22 =2 2

Flooded Gum - Tallowwood - Brush Box moistopen forestof the coastal
ranges ofthe North Coast

ForestRed Gum - Swamp Box of the Clarence Valley lowlands ofthe North N N
Coast

Grey Gum - Grey Ironbark open forestof the Clarence lowlands ofthe North N N
Coast

Hoop Pine - Yellow Tulipwood dry rainforestofthe North Coast
Narrow-leaved Red Gum woodlands ofthe lowlands ofthe North Coast

Needlebark Stringybark - Red Bloodwood heathy woodland on sandstones
of the lower Clarence of the North Coast

Orange Gum (Eucalyptus bancroftii) open forestof the North Coast

Red Mahogany open forestof the coastal lowlands ofthe North Coast

A

Scribbly Gum - Needlebark Stringybark heathy open forestof coastal
lowlands ofthe northern North Coast

Spotted Gum - Grey Box - Grey Ironbark dry open forestof the Clarence
Valley lowlands ofthe North Coast

<

Spotted Gum - Grey Ironbark - Pink Bloodwood open forestof the Clarence
Valley lowlands ofthe North Coast

Swamp Oak swamp forestofthe coastal lowlands ofthe North Coast

Tallowwood dry grassyforestof the far northern ranges ofthe North Coast

2. 2 =2 2

Turpentine moistopen forestof the coastal hills and ranges ofthe North
Coast
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6.5.23. Green and Golden Bell Frog (Litoria aurea)

The EIS biodiversity assessment reported a low likelihood of occurrence for the endangered Green and
Golden Bell Frog (Litoria aurea) (listed in the EPBC Act and TSC Act) across all project sections. This is
supported by the results of the field surveys conducted for the EIS and, most recently, during detailed design
studies for project sections 1 and 2 and the lack of records from the NSW Atlas of Wildlife. The population
distribution for this species in NSW is as described within the species status for NSW (White and Pyke,
1996, and 2008). These authors report the distribution of populations across NSW based on a
comprehensive literature review, personal communications with researchers and comprehensive surveys
conducted across NSW since 1990.

In northern NSW, Green and Golden Bell Frog populations are largely confined to coastal regions and are
known from Ballina, Brunswick Heads and Byron Bay (north of the study area), and Yuraygir National Park
(Diggers Camp and Stations Creek), to south of Woolgoolga. There are no populations recorded in the study
area and the likelihood of occurrence is considered low or unlikely as the species was not recorded during
the preferred route field surveys and fits one or more of the following criteria:

e |t has not been recorded previously in the project study area/ surrounds, which would be beyond the
coastal distributional range.

e It requires species-specific habitats or resources that have not been identified in the study area.

Therefore, it is concluded that the project would not impact on a local or regional population of the Green and
Golden Bell Frog and no assessment of significance is required.

6.5.24. New Holland Mouse (Pseudomys novaehollandiae)

6.5.24.1. Background

The New Holland Mouse (Pseudomys novaehollandiae) was targeted in the preferred route studies and EIS
surweys along with other threatened mammal species. The species was reported as having a low likelihood
of occurrence and this has been revised, based on the critical review, with the species having at least a
moderate likelihood to occur in some project sections. An assessment of significance for this species is
provided.

6.5.24.2. Direct and indirect impacts

Across the species range, the New Holland Mouse is known to inhabit open heathland, open woodland with
a heathy understorey and vegetated sand dunes. These habitats are restricted in the project corridor and
well represented in surrounding coastal areas, particularly Bundjalung National Park, Broadwater National
Park, Yuraygir National Park and the east of the project corridor near Wardell in open sandy heath country.
The species has a small home range (0.44 to 1.4 hectares) and populations prefer heathland that is in early
stages of regeneration (three to five years) following fire or disturbance.

Table 6-74 presents the BioMetric vegetation associations for the New Holland Mouse, and the areas of this
vegetation that would be removed by the project.
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Table 6-74 Impact on BioMetric vegetation associations for New Holland Mouse

BioMetric vegetation association Direct loss (hectares)

Coastal Heath on Sands of the North Coast 14.9
Wet Heathland and Shrubland of Coastal Lowlands ofthe North Coast 11.5
Total 26.4 hectares

The species is threatened by loss and fragmentation of habitat through land-clearing and inappropriate fire

regimes. These impacts reduce seasonal food resources and shelter, and have a short-term effect on
foraging and breeding lifecycles.

The project has potential to clear relatively small areas of suitable habitat, mainly along the edge-affected
areas of Broadwater National Park and associated with the duplication of the highway in this location. In the
Wardell area (Section 10) there would be no direct impacts on open heath. The distribution of populations is
not known and the area of habitat to be cleared (as described above) is an estimate of the habitat that is
available and not on data from known populations, which is not available. This habitat clearing would remove
shelter and food resources and reduce breeding success and dispersal opportunities between populations.
As the species has a very small home range, the project has the potential to completely remove and/or
isolate populations. However, for Broadwater National Park, it is possible that populations are already
fragmented by the highway and that the inclusion of four key connectivity structures (two overpasses and
two underpasses) to re-establish a link within the national park would significantly improve connectivity for
this species between habitat areas on either side of the highway.

6.5.24.3. Assessment of significance: vulnerable species (EPBC Act)

The assessment of significance was undertaken according to criteria for wlnerable species in the DEWHA
(2009) assessment guidelines. The assessment is provided in Table 6-75.

Table 6-75 Assessment of significance: New Holland Mouse (EPBC Act)

New Holland Mouse (Pseudomys novaehollandiae)

According to the DEWHA (2009) ‘significantimpactcriteria’an action is likely to have a significantimpacton an
vulnerable species ifthere is a real chance or possibility thatit would:

Lead to a long-term decrease in the size of an important population

There is no evidence of an importantpopulation in the study area. The preferred habitat of the species is well
represented in the larger national parks of the locality and represents the likelystronghold for local populations and the
regional meta population. The impacts on edge areas of Broadwater National Park is not expected to lead to a long-term
decrease in the population, indeed the provision of targeted connectivity structures mayimprove dispersal and expansion
of populations into the future.

Reduce the area of occupancy of an important population

The area of occupancyis not known. The projecthas potential to clear relatively small areas of suitable habitat, mainly
along the edge-affected areas of Broadwater National Park and associated with the duplication ofthe highway in this
location. In the Wardell area (Section 10) there will be no direct impacts on open heath. The distribution of populationsis
not known and the area of habitat to be cleared as described above is an estimate on the habitatthat is available and not
on data from known populations which is notavailable. Other factors contribute the suitabilityof the habitat, for example
soft soils and areas disturbed by fire are preferred

Fragment an existing population into two or more populations

Unlikely, itis possible thatthe exiting highwayalready fragments populations in Broadwater National Park, eastand west
of the highway. The inclusion offour key connectivity structures (two overpasses and two underpasses)to re-establish a
link the park will significantlyimprove connectivity for this species. other potential locations are eastof the high in the
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New Holland Mouse (Pseudomys novaehollandiae)
Wardell area and would notbe fragmented.

Adversely affect habitat critical to the survival of a species

Across the species range the New Holland Mouse is known to inhabitopen heathland, open woodland with a heathy
understoreyand vegetated sand dunes. These habitats are restricted in the project corridor and well represented in
surrounding coastal areas in particular Bundjalung National Park, Broadwater National Park, Yuraygir National Park, and
the eastof the project corridor near Wardell in open sandyheath country. The species has asmall home range between
0.44 haand 1.4 haand populations prefer heathland thatis in early stages ofregeneration (3-5 years)following fire or
disturbance.

The species is threatened byloss and fragmentation of habitatthrough land-clearing and inappropriate fire regimes that
reduce seasonal food resources, and shelterand have a short-term effect on foraging and breeding lifecycles. The
projecthas potential to clearrelatively small areas of suitable habitat, mainlyalong the edge-affected areas of
Broadwater National Park and associated with the duplication ofthe highwayin this location. In the Wardell area (Section
10) there will be no directimpacts on open heath. The distribution of populationsis notknown and the area of habitat to
be cleared as described above is an estimate on the habitatthat is available and not on data from known populations
which is not available. This clearing would remove shelter and food resources and reduce breeding success, and
dispersal opportunities between populations

Disrupt the breeding cycle of an important population

There is no evidence of an importantpopulation in the study area. The preferred habitat of the species is well
represented in the larger national parks of the locality and represents the likelystronghold for local populations and the
regional meta population. The species favours disturbance associated with fire and these factors influence breeding
cycles. Any impacts on breeding cycles would affect a small proportion ofthe regional population, given the expanse of
better quality habitats outside ofthe disturbance area.

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extentthat the species is

likely to decline

The projecthas potential to clear relatively small areas of suitable habitat, mainlyalong the edge-affected areas of
Broadwater National Park and associated with the duplication ofthe highwayin this location. In the Wardell area (Section
10) there will be no directimpacts on open heath. The distribution of populationsis notknown and the area of habitat to
be cleared as described above is an estimate on the habitatthat is available and not on data from known populations
which is not available. This clearing would remove shelter and food resources and reduce breeding success, and
dispersal opportunities between populations. As the species has a very small home range, the projecthas the potential
to completelyremove and / or isolate populations. However for the Broadwater national park, it is possible that
populations are alreadyfragmented bythe existing highway and that the inclusion of four key connectivity structures (two
overpasses and two underpasses) to re-establish a link the park will significantlyimprove connectivity for this species

Result in invasive species that are harmful to a vulnerable species becoming established in the vulnerable

species’ habitat;

The projectwould include the removal of potential habitatin Broadwater National Park. Measures to minimise invasion of
weeds during construction and operation would be included in the CEMP. With these measuresin place, this removal is
not considered likelyto resultin an increase ofinvasive species precluding the species from its habitat.

Introduce disease that may cause the species to decline
No evidence of disease in this species, or likelihood that this would be introduced by the project.

Interfere with the recovery of the species.

The route has been selected on the basis of avoiding high quality habitats for threatened fauna and relative impacts on
the habitatof this species have been identified as minimal. The habitatof the species is very well conserved in
Broadwater, Bundjalung and Yuraygir National Parks.

Conclusion of the assessment

The project is unlikely to significantly impact on an important population of the New Holland Mouse. There
would be minimal impact on potential habitat, and very large areas of potential habitat are well represented
and conserved in the region. The project may improve opportunities for local populations through the
inclusion of targeted connectivity structures linking sections of Broadwater National Park on either side of the
highway.
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6.5.25. Summary of the assessments of significance for threatened fauna

The assessments of significance for threatened fauna are summarised in Table 6-76.

Table 6-76 Summary of impact assessment for threatened fauna

Anseranas semipalmata
Daphoenositta chrysoptera
Ephippiorhynchus asiaticus
Grus rubicundus

Irediparra gallinacea
Ixobrychus flavicollis
Amaurornis molucanna
Botaurus poiciloptilus
Stictonetta naevosa
Rostratula australis
Ptilinopus magnificus
Ptilinopus regina

Ptilinopus superbus
Coracinalineata
Cyclopsitta diophthalma coxeni
Calyptorhynchus lathami
Pseudomys novaehollandiae
Cercartetus nanus
Phascolarctos cinereus
Planigale maculata

Litoria brevipalmata
Mixophyes iteratus

Nurus atlas

Phyllodes imperialis smithersi
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Magpie Goose

Varied Sitella
Black-necked Stork
Brolga

Comb-Crested Jacana
Black Bittern
Pale-vented Bush Hen

Australasian Bittern E
Freckled Duck
Australian Painted Snipe E

Wompoo Fruit-dove
Rose-crowned Fruit-dove
Superb Fruit-dove

Barred Cuckoo-shrike

Double-eyed Fig Parrot E
GlossyBlack-cockatoo

New Holland Mouse V
Eastern Pygmy Possum

Koala \%

Common Planigale

Green-thighed Frog

Giant Barred Frog E
Atlas RainforestGround Beetle
Southern Pink Underwing Moth E

< M<K << <m<KMmMm<K<<<m(ZK

mmm< < < <

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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6.6. Impacts on threatened species and wetland habitats due to groundwater
changes at embankment cutting sites

The groundwater working paper in the EIS assessed the potential impacts from groundwater drawdown
associated with excavation of embankment cutting sites. The high risk sites were designated ‘type A’ cutting
types in the EIS. Without mitigation, these cuttings would potentially reduce groundwater to adjoining local
creeks, streams, springs and local water resources within around 100 metres of the cutting.

A review was undertaken to assess how this potential impact may indirectly affect threatened terrestrial and
aquatic species, wetland habitats and groundwater-dependent ecosystems (GDEs). This review is presented
in Table 6-77. It aims to identify potential habitats within 200 metres of a cutting site. These habitats include
Matters of National Environmental Significance (MNES), State-listed wetlands, and known and potential
threatened species habitat.

Table 6-77 shows there is a high likelihood that high potential impact cuttings would affect groundwater
regimes and any associated GDEs. The table also identifies the potential risks at each site from low to high
risk. Proposed mitigation and monitoring measures are presented in Section 6.6.5.

Cutting sites that may potentially affect groundwater and indirectly impact on surrounding biodiversity values
are (as described as moderate of high risk category in Table 6-77) are detailed in Figure 6-12 to Figure 6-17.
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Table 6-77 Assessment of significant biodiversity values near proposed cutting sites

Approx station

Section 1
2320

3010

3230

5170

5880

6990

7620
8750
9360
9760
Section 2

26480

27510

Finish

2690

3060

3480

5560

6050

7090

8370

8860

9490
10000

27330

29200

Cut

type*

B to

B to

Directly
over
wetlands /
aquatic
systems

No
No
No
No

No

No

No
No

No
No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
l aquatic systems
(within200 m)

No
Off-stream farm dam

No, Corindi River 240
metres NE

No, Cassons Creek
260 metres SE

No, Redbank Creek
260 m south

No

No

Yes, Dirty Creek 135
metres to the east
No

No

No

No, 360 metres eastof
Glenugie Creek

Threatened ecological community
(within 1 km)

Swamp Sclerophyll Foreston
Coastal Floodplain
Subtropical Coastal Floodplain
Foreston Coastal Floodplain
None

Subtropical Coastal Floodplain
Foreston Coastal Floodplain
Partially Swamp Sclerophyll Forest
on Coastal Floodplain
Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

None

None

None
None

None

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Biodiversity values including MNES within 2
km

SEPP No. 14 wetland 314 (500 m east)
Habitatcritical to the survival of koalas

SEPP No. 14 wetland 314 (1.2 km SE)
Habitat critical to the survival of koalas
Habitat critical to the survival of koalas

Giant Barred Frog populationin Corindi River
Habitat critical to the survival of koalas

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas
Adjacent to Quassia population
Habitatcritical to the survival of koalas
Giant Barred Frog populationin Dirty Creek
Habitat critical to the survival of koalas
Habitatcritical to the survival of koalas

Habitat critical to the survival of koalas

FINAL November 2013

Risk category

Low

Low

Low

Low

Low

Low

Low

Low

Low
Low

Low

Low
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Approx station

Section 3
36540

37460
39120
39730

44650

48080

48900

50510

50890

51570

Finish

37050

39010
39550
41260

45720

48600

49100

50660

51180

52310

Cut
type*

Directly
over
wetlands /
aquatic
systems

No

No
No
No

No

No

No

No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

No

No
No
No

No

No

No

No

No

No, Chaffin Creek 970
m NE, Coldstream
River (2.5 km W)

Threatened ecological community
(within 1 km)

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

None

None

None

None

Subtropical Coastal Floodplain
Foreston Coastal Floodplain

None

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

None

None

Biodiversity values including MNES within 2
km

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas
Habitat critical to the survival of koalas
Habitat critical to the survival of koalas

SEPP No. 14 wetland 292 (1 km NW) (Upper
Coldstream Wetlands)

Habitat critical to the survival of koalas
Angophora robur

SEPP No. 14 wetland 292,290 (1.5 km west)
(Upper Coldstream Wetlands /Pillar Valley
creek)

Habitat critical to the survival of koalas
Angophora roburand threatened terrestrial
fauna

SEPP No. 14 wetland 292,290 (2.6 km west)
(Upper Coldstream Wetlands)

Habitat critical to the survival of koalas
Angophora roburand threatened terrestrial
fauna

SEPP No. 14 wetland 292,290 (2.7 km west)
(Upper Coldstream Wetlands)

Habitat critical to the survival of koalas
Adjacent to Angophora robur

SEPP No. 14 wetland 292,290 (2.8 km west)
(Upper Coldstream Wetlands)

Habitat critical to the survival of koalas

SEPP No. 14 wetland 289,290 (2.7 km SW)
(Upper Coldstream Wetlands). Chaffin Creek
970 m NE

FINAL November 2013

Risk category

Low

Low
Low
Low

Low

Low

Low

Low

Low

Low

PAGE 360



Supplementary Biodiversity Assessment

Approx station

52720

53830

55230

57470

58340

58840

59400

Finish

53550

54590

56600

58210

58550

59160

59990

Cut
type*

Directly
over
wetlands /
aquatic
systems

No

No

No

No

No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

Yes Chaffin Creek and
waterhole (190 m SE)

No

No

No, Champions Creek
270m SE)

No, Champions Creek,
800 m

No, Champions Creek
800m

No, Coldstream River
1.6 km

Threatened ecological community
(within 1 km)

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain
Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

None

Partially Subtropical Coastal
Floodplain Forest

Biodiversity values including MNES within 2
km

Habitat critical to the survival of koalas
Angophora robur

SEPP No. 14 wetland 289 (770 m NW) (Upper
Coldstream Wetlands)

Habitat critical to the survival of koalas

SEPP No.14 wetland 289 (423 m W) (Chaffin
Swamp)

Australasian Bittern

Habitat critical to the survival of koalas

Close to Angophora robur

SEPP No. 14 wetland 289 (623 m W) (Chaffin
Swamp).

Australian Bittern habitat

Habitat critical to the survival of koalas
Angophora roburand threatened fauna habitat
SEPP No. 14 wetland 287 (350 m W),
Champions Creek

Habitat critical to the survival of koalas
Angophora roburand threatened fauna habitat

SEPP No. 14 wetland 289,287 (700 m SW),
Champions Creek)

Habitat critical to the survival of koalas
Low density Koala populations
Angophora robur

SEPP No. 14 wetland 287 (1km SW)
Champions Creek

Habitat critical to the survival of koalas
Low density Koala populations
Angophora robur

SEPP No. 14 wetland 287 (1.5 km SW),
Champions Creek

Habitat critical to the survival of koalas

FINAL November 2013

Risk category

Low

Low

Low

Low

Low

Low

Low
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Approx station Cut Directly
type* | over
Finish wetlands /
aquatic
systems
60310 60690 No
61230 61380 A No
62500 62710 A No
63040 63500 A No
63620 63840 A No
64660 65250 A No
65720 65960 A No
66540 66990 A No
67560 67940 A Close
68120 68640 A Close

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

No, Coldstream River
1.5 km
No, Coldstream River
1.3 km

No, Coldstream River
1.8 km

No, Coldstream River
1.9 km

No, Sandy Creek 1.3
km E)

No, Sandy Creek 1.3
km E)

No, Sandy Creek 1.5
km E)

No, Sandy Creek 1.7
km E), Clarence River
1.3 KM W)

Clarence River (390 m
W)

Clarence River (150 m
W)

Threatened ecological community
(within 1 km)

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

None

None

None

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Biodiversity values including MNES within 2
km

Habitat critical to the survival of koalas
Angophora robur

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas
Angophora robur population
Threatened fauna habitat

Habitat critical to the survival of koalas

Angophora robur population
Threatened fauna habitat

Habitat critical to the survival of koalas
Angophora robur population

Threatened fauna habitat

Habitat critical to the survival of koalas
Angophora robur population

Threatened fauna habitat

Habitat critical to the survival of koalas
Angophora robur population

Threatened fauna habitat

Habitat critical to the survival of koalas
Angophora robur population

Threatened fauna habitat Angophora robur
SEPP No. 14 wetland 285,232 (>1.5 km)
Upper Coldstream Wetlands

Habitat critical to the survival of koalas
Angophora robur

SEPP No. 14 wetland 232 (1.8 km E)
Habitat critical to the survival of koalas
Adjacent to Angophora robur

FINAL November 2013

Risk category

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low
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Approx st

Section 4
69080

75240

75950

76620
77550

78050

80890

81290

81720

81890

ation

Finish

69430

75440

76410

77065
77850

78390

81030

81660

81750

81920

Cut
type*

> >

B to
Cto

Cto
A

Directly
over
wetlands /
aquatic
systems

Close

No

No

No
No

No

No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

Clarence River (360 m
W)

No, Shark Creek 250

m S)
No

No
Clarence River (1km
W)

Clarence River (1 km
W)

Clarence River (600 m
SW)

Clarence River (800 m
SW)

No

No

Threatened ecological community
(within 1 km)

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

None

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

None

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

None

None

None

None

Biodiversity values including MNES within 2
km

SEPP No. 14 wetland 232 (1.9 km SE)
Habitat critical to the survival of koalas

Potential and known threatened fauna habitat

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas
Habitat critical to the survival of koalas

Habitat critical to the survival of koalas

SEPP No. 14 wetland 220a (1.6 km m NE)
Clarence River Estuary

Habitatcritical to the survival of koalas
SEPP No. 14 wetland 220a (1.4 km NE)
Clarence River Estuary

Habitat critical to the survival of koalas
SEPP No. 14 wetland 220a (1 km NE)
Clarence River Estuary

Habitatcritical to the survival of koalas
SEPP No. 14 wetland 220a (1 km NE)
Clarence River Estuary

Habitat critical to the survival of koalas

FINAL November 2013

Risk category

Low

Low

Low

Low
Low

Low

Low

Low

Low

Low
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Approx station Cut Directly
type* | over
Finish wetlands /
aquatic
systems

Adjacentto Wetlands | Threatened ecological community
| aquatic systems
(within200 m)

Biodiversity values including MNES within 2

Risk category
(within 1 km) km

Section 5

82080 82240 Cto No
A

94900 94930 A No

95125 95125 Bto No

95280 95350 Bto No

95440 95500 Bto No

Section 6

101240 101310 A No

103440 103440 Bto No

A
Section 7
110910 111170 A No
111240 111520 A No

Woolgoolgato Ballina upgrade

No

No, Mororo Creek 940
m W), Clarence River
700m S)

Mororo Creek 135 m
W)

Mororo Creek 175 m
SW)

Mororo Creek 240 m
SW)

Tabbimoble Creek 300

m E)

No

No

No

None

Close to Swamp Sclerophyll Forest

on Coastal Floodplains

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain
Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain
Close to Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

SEPP No. 14 wetland 220a (570 m NE)
Habitat critical to the survival of koalas
SEPP No. 14 wetland 153b (920 m SW)
Habitat critical to the survival of koalas
Mororo Creek Nature Reserve

Habitat critical to the survival of koalas
Known Koala Habitat

Mororo Creek Nature Reserve

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas

Habitat critical to the survival of koalas
Habitatfor threatened fauna

Identified OPP habitat Tabbimoble Creek
SEPP No.14 153a (1.8 km E)

Potential OPP habitat460 m S

Habitat critical to the survival of koalas

SEPP No. 14 wetland 153 (>1.5 km)

Known OPP habitat(unnamed stream)
Habitat critical to the survival of koalas

SEPP No. 14 wetland 153 (1.5 km E)
Potential OPP habitat(unnamed stream) (500
m)

Habitatcritical to the survival of koalas

Low

Low

Moderate,
mitigation and
monitoring
impacts required
Low

Low

Low

Low

Low

Low
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Approx station

112580

114090

117590

118090

118590

120830

122770

124820

125300

125970

Finish

112950

114580

117710

118290

119710

121425

123320

125030

125420

126030

Cto

Cto

B to

B to

Directly
over
wetlands /
aquatic
systems

No

No

No
No
No
No
No
No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands

| aquatic systems
(within200 m)

No

No

No
No
No
Small floodplain

wetlands
Smallfloodplain
wetlands
Floodplain wetland

Floodplain wetland

Floodplain wetland

Threatened ecological community
(within 1 km)

None

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

None

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

None

Biodiversity values including MNES within 2
km

SEPP No. 14 wetland 153 (1.5 km E)
Potential OPP habitat(unnamed stream) (800
m N)

Habitat critical to the survival of koalas
Known OPP habitat (unnamed streams) (90 m
S

T;bbimoble Swamp Nature Reserve
Tabbimoble FloodwayNo.1 (Potential OPP
habitat)

Habitat critical to the survival of koalas
Tabbimoble Swamp Nature Reserve
Habitat critical to the survival of Koala
Tabbimoble Swamp Nature Reserve
Habitat critical to the survival of koalas
Tabbimoble Swamp Nature Reserve
Habitat critical to the survival of koalas
Potential OPP habitat(920 m NE)

Habitat critical to the survival of koalas
Potential OPP habitat(240 m W)

Habitat critical to the survival of koalas
Habitat critical to the survival of koalas

Habitat critical to the survival of koalas
Potential habitatfor Australasian Bittern and
Painted Snipe

Habitat critical to the survival of koalas

FINAL November 2013

Risk category

Low

High, mitigation
and monitoring
ofimpacts
required

Low

Low

Low

Low

Low

Low

Moderate
mitigation and
monitoring of

impactrequired
Low
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Approx station

Section 8
127000

127690

128090

129020

134690

136040

136250

Finish

127220

127860

128870

129080

134890

136180

136253

Directly
over
wetlands /
aquatic
systems

No

No

No

No

No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

Small floodplain
wetlands

Smallfloodplain
wetlands

No, Evans River 1km

No, Evans River 1km

Richmond River 890
m N

Richmond River
(>1km)

Richmond River
(>1km)

Threatened ecological community
(within 1 km)

None

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Swamp Sclerophyll Forest
on Coastal Floodplain

Partially Swamp Oak Floodplain
Foreston Coastal Floodplain
Close to Coastal Cypress Pine
Forestin NSW North Coast
Bioregion

Close to Coastal Cypress Pine
Forestin NSW North Coast
Bioregion

Biodiversity values including MNES within 2
km

Habitat critical to the survival of koalas
SawpitCreek 930 E, potential Giant Barred
Frog Habitat

SEPP No. 14 wetland 133 (1.3 km NE)
Habitat critical to the survival of koalas

SEPP No. 14 wetland 133 (950 m NE)
Habitat critical to the survival of koalas

SEPP No. 14 wetland 133 (715 m E),
Evans River (1km E)

Habitat critical to the survival of koalas
Known OPP habitat500 m NE

Habitat critical to the survival of koalas

SEPP No. 14 wetland 121

Known OPP habitat (McDonalds Creek 480 m
NW)

Habitat critical to the survival of koalas

SEPP No. 14 wetland 121

Known OPP habitat (McDonalds Creek 320 m
NW)

Habitat critical to the survival of koalas

FINAL November 2013

Risk category

Low

Low

Low

Low

Low

Low

Low
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Approx station

144800

Finish

144850

Section 10

146090

146450

147350

148190

148330

149015

152400

146140

146480

147890

148240

148440

149100

152540

Directly
over
wetlands /
aquatic
systems

No

No

No

No

No

No

No

No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

Richmond River
(800m N)

Richmond River90 m
S

Richmond River (460
m S)

No

No

No

No

No

Threatened ecological community
(within 1 km)

Swamp Sclerophyll Forestof
Coastal Floodplain

None

None

None

Partially Swamp Oak Floodplain
Foreston Coastal Floodplains

Close to Swamp Oak Floodplain
Foreston Coastal Floodplains

Close to Swamp Sclerophyll Forest
on Coastal Floodplain

Biodiversity values including MNES within 2
km

SEPP No. 14 wetland 118,118a (>1 km)
Habitat critical to the survival of koalas

High densityKoala population, and Koala feed
tree species

SEPP No. 14 wetland 118 (500 m), 118a (240
m)

Habitat critical to the survival of koalas

High densityKoala population

SEPP No. 14 wetland 118 (770 m), 118a (480
m

He;bitatcritical to the survival of koalas

High densityKoala population

SEPP No. 14 wetland 118,118a (>840 m)
Habitat critical to the survival of koalas

High densityKoala population

SEPP No. 14 wetland 118, 118a (> 1km)
Habitat critical to the survival of koalas

High densityKoala population

SEPP No. 14 wetland 118,118a (>1km)
Habitat critical to the survival of koalas

SEPP No.14 wetland 118 (>1km)

Habitat critical to the survival of koalas

High densityKoala population and Koala feed
trees species present

SEPP No. 14 wetland 114 (2.4 km)

Habitat critical to the survival of Koala

FINAL November 2013

Risk category

Moderate,
mitigation and
monitoring of
impacts

Low

Low

Low

Low

Low

Moderate,
mitigation and
monitoring of
impacts required
Low

PAGE 367



Supplementary Biodiversity Assessment

Approx station Cut Directly
type* | over
Finish wetlands /
aquatic
systems

157100 157600 A No

Woolgoolgato Ballina upgrade

Adjacent to Wetlands
| aquatic systems
(within200 m)

No

Threatened ecological community
(within 1 km)

Partially Lowland Rainforest of
Subtropical Australia and Lowland
Rainforeston Coastal Floodplains

Partially Subtropical Coastal
Floodplain Foreston Coastal
Floodplains

Partially Swamp Oak Floodplain
Forests on Coastal Floodplains

Biodiversity values including MNES within 2
km

SEPP No. 14 wetland 112a (1.3 km)
Habitatcritical to the survival of koalas
High densityKoala population

Known habitatfor Pink Underwing Moth
(upslope)

Lowland Rainforestof Subtropical Australia
(upslope)

Arthraxon hispidus, Cryptocarya foetida,
Endiandra hayesii, Macadamia tetraphylla,
Syzygium hodgkinsoniae

FINAL November 2013

Risk category

Moderate,
mitigation and
monitoring of
impacts
required.
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Figure 6-12 Biodiversity values potentially atrisk at project cuttings Station 95125
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LOCATION
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Figure 6-13 Biodiversity values potentially atrisk at project cuttings Station 114090-114580
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LOCATION
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Figure 6-15 Biodiversity values potentially atrisk at project cuttings Station 144800-144850
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Figure 6-16 Biodiversity values potentially atrisk at project cuttings Station 149015-149100
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6.6.1. Impacts of groundwater changes on threatened ecological communities

The EIS biodiversity working paper identified a number of threatened ecological communities (TECs)
occurring on the floodplains that are watercourse- and groundwater related GDEs. A number of these occur
within two kilometres of a proposed cutting site. However, none are within 200 metres, so the risk to these
communities is considered low, and there are no groundwater-reliant Freshwater Wetlands.

All areas of identified floodplain TECs within the study area exhibit disturbance regimes associated with a
history of altered surface and groundwater hydrology, broadscale clearing of the floodplain, fragmentation
and weed invasion leading to a general degradation of the vegetation.

The drawdown of groundwater due to the cuttings has potential for further impacts on these TECs
associated with stress on mature trees leading to changed structure and community floristics potentially
towards drier habitats. These impacts would increase their winerability to weed infestation and dieback.
There may also be a flow-on effect for water-dependent biodiversity, including threatened flora and fauna.
The impact is likely to be localised (up to 100 metres) and able to be mitigated to a degree, to reduce the
short-term and long-term impacts. As a precautionary approach, groundwater dependent TECs located
within two kilometres of a type A cutting site has been considered. These TECs and the number of relevant
sites are:

e Swamp Sclerophyll Forest on Coastal Floodplains: 22 sites.
e Subtropical Coastal Floodplain Forest: 28 sites.
e Coastal Cypress Pine Forest in the NSW north coast bioregion: two sites.

e Swamp Oak Floodplain Forest on Coastal Floodplains: four sites.
6.6.2. Impacts of groundwater changes on SEPP 14 Wetlands

The EIS recognised and assessed the impacts on SEPP 14 wetlands, particularly GDEs. The review (refer
Table 6-74) identified:

e No SEPP 14 wetlands within 100 metres from a cutting site. Therefore, the risk of indirect impacts on
GDEs is considered low.

e A number of SEPP 14 wetlands within a range of 240 metres to 1600 metres from a proposed cutting
site. Two wetlands are located 240 metres away, which is expected to be outside the zone of impact.

6.6.3. Impacts of groundwater changes on threatened terrestrial species

The project would be near non-gazetted wetlands but none of the proposed cutting sites would occur directly
over an aquatic habitat. The cutting sites that would be near a wetland or waterbody are identified in Table 6-
76. The proposed cutting sites where groundwater drawdown may impact on threatened species are:

e The cutting at station 3.01: This would be within 100 metres of a large open farm dam. The dam and
cutting are within 160 metres of the Corindi River, which is known habitat for the Giant Barred Frog.
The Giant Barred Frog has been noted from on-stream dams located along rivers and creeks and this
dam may provide temporary refuge during floods. At these times, any localised drawdown is not
expected to impact the species. In any case, the site is unvegetated and would not provide critical
habitat for the local population. The cutting would be over 100 metres from the Corindi River.
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e The cutting at station 67.5, 68.1 and 69.0: This would be around 170 metres east of the south arm of
the Clarence River. Given this distance and the size and catchment of the river, drawdown is not
expected to have any notable impact and there would be no increased impacts on threatened
species.

e The cutting at station 81.2: This would be around 300 metres south of the wetland habitats at Yaeg|
Nature Reserve, and therefore outside the impact zone.

e The cutting at station 125.3 to 125.4: This would be within 200 metres of a floodplain wetland. This
shallow wetland was observed during the field surveys for the EIS and found to be dry at the time,
indicative of a natural wetting and drying regime. The wetland is densely vegetated and provides
potential habitat for wetland birds including the Australasian Bittern and Australian Painted Snipe
during wet periods. Construction of the cutting at station 125.3 to 125.4 would need to consider how
this wetting and drying regime would be maintained. The EIS describes a detailed mitigation and
monitoring strategy for potential impacts on GDEs, which would apply to this site.

e The cutting at station 127.0 and 127.6: This would be within 700 metres of two freshwater wetlands,
one of which occurs in cleared grazing land and the other in forested land. These habitats are likely to
be of value to wetland birds and frogs (particularly the densely vegetated sites), which may include
the Australasian Bittern, Black Bittern, Australian Painted Snipe, Brolga and Black-necked Stork and
the Green-thighed Frog.

e The cuttings in Section 3: These would be near populations of sandstone rough-barked Apple
(Angophora robur), although this species is not dependent on groundwater and occurs on well-
drained sandy soils in elevated positions and is unlikely to be impacted.

e Habitat critical to the sunvival of the Koala is widespread across all project sections and relates to the
presence of Koala feed tree species at suitable densities within the canopy. Those habitats that are
associated with Subtropical Coastal Floodplain Forest and Swamp Sclerophyll Forest can contain the
primary feed tree species Swamp Mahogany (Eucalyptus robusta) and Forest Red Gum
(E.tereticornis). These habitats may be susceptible to changes in groundwater flows as a result of
drawdown from type A cuttings (high potential impact) across the project. The proposed cutting sites
with a potential impact on Koala habitat are:

e The cutting at station 95.1 to 95.4: This would be within 100 metres of Mororo Creek, which flows
through the Mororo Creek Nature Reserve. There are also GDEs in the nature reserve and critical
habitat for the Koala. There is potential for localised impacts along the watercourse given its proximity
to the project boundary. This is a high-risk site.

e The cutting at station 144.8: This would be over an isolated patch of Swamp Mahogany dominated
forest that is also an area of known habitat for the Broadwater Koala population (Section 9). This is a
small cutting and the road would bisect this habitat patch, potentially affecting future use by koalas
despite the targeted placement of crossing structures. Potential impacts may arise from long-term
drawdown of groundwater near the site, which may cause dieback of Koala feed tree species here
including possible home range trees.

e The cutting at station 149.1: This would be within 150 metres of a large area of Swamp Mahogany
dominated forest stretching north and south of the Old Bagotville Road on the eastern side of the
project (Section 10) and within the range of the Bagotville-Coolgardie Koala population. Impacts may
be localised and include dieback of Koala feed trees, including home range trees. However, this
swamp forest stretches over a large area several hundred metres from the project, outside of the
zone of influence, and is not restricted to the impact area.
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e The cutting at station 157.1: This would be adjacent to a large patch of Forest Red Gum and Swamp
Mahogany dominated swamp forest that is known Koala habitat south of the proposed Wardell
interchange. This habitat is a GDE and there may be localised drawdown impacts adjacent to the
road. The habitat extends beyond 100 metres from the road.

6.6.4. Impacts of groundwater changes on threatened aquatic species

This supplementary assessment identifies known and potential habitat for Oxleyan Pygmy Perch to be
located in several named and unnamed creeks in project sections 7 to 9. One cutting site is considered high
risk and subject to mitigation and monitoring.

The site is the cutting at station 114.090, which would be within 100 metres of a known population of the
Oxleyan Pygmy Perch. This is a small, unnamed watercourse and localised drawdown has the potential to
isolate pools along the creek. The isolation of pools along this creek occurs naturally, as already noted from
the targeted surveys, and Oxleyan Pygmy Perch were already noted from one large pool. The species is
adapted to this natural ecological process throughout its range and relies on flooding events for dispersal.
Proposed mitigation would help to manage this impact.

All other cutting sites would more than 200 metres away from potential habitat for Oxleyan Pygmy and are
therefore considered low risk.

6.6.5. Mitigation and monitoring

e Engineering measures are required as part of construction to mitigate any groundwater impacts, and
these are discussed in the groundwater working paper for the EIS.

e Long-term monitoring of the groundwater regime in the vicinity of these cuts would be commenced
well in advance of construction to determine the impact mitigation required. Depending on the results
of the monitoring, before and during road construction, it is possible that engineering measures to
mitigate impacts may not be required at some (or all) of these cuttings. After road construction, the
monitoring would continue to verify the effectiveness of any engineering measures, so that
modifications can be made, if required.

Changes to the condition of GDEs would be identified by monitoring groundwater quality before and after
construction and would be documented in a separate Surface and Groundwater Quality Monitoring Protocol
that would be prepared for each section of the upgrade.
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7. Supplementary mitigation

7.1. Specific mitigation for key species and communities

The EIS biodiversity working paper presented a mitigation strategy that included a biodiversity connectivity
strategy and generic mitigation measures for terrestrial and aquatic flora and fauna. These will inform the
development of the project Construction Environmental Management Plan (CEMP) and Flora and Fauna
management plans that would be deweloped post-approval. The strategy provided the framework for a series
of threatened species management plans. These plans identify species-specific and site-specific mitigation
measures, document monitoring and an adaptive approach to managing impacts on threatened species. The
threatened species management plans focused on species considered at greatest risk from the project. The
species-specific mitigation measures from these plans are summarised in the following sections.

711. Rainforest communities and threatened rainforest plants

The following mitigation measures specific to rainforest communities and threatened rainforest plants are
proposed:

e Targeted sunweys of threatened plant would be conducted pre-construction and would focus on
marking and mapping populations in-situ and collecting baseline information on plant health and
habitat condition for input into an ongoing monitoring program during construction and operation as
part of an adaptive management approach. The location of fencing would be informed by the targeted
surveys.

e Exclusion zones and temporary fencing would be provided to protect threatened ecological
communities and threatened plants adjacent to the project construction area. These would be clearly
delineated on work plans and remain in place for the full construction period.

e Clearing of native vegetation, including threatened ecological communities, would be restricted to the
minimum area necessary for construction.

e Site inductions for construction workers would provide information on vegetation to be retained and
the identification of threatened species.

e Weed control would be implemented during construction and operation, focusing on existing
populations and informed by ongoing monitoring of habitat condition.

e Areas disturbed by construction adjacent to in-situ populations would be revegetated.

e A translocation feasibility assessment and strategy would be prepared for threatened plants in the
project corridor in conjunction with the offset strategy.
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71.2. Threatened plant species (non-rainforest)

The following mitigation measures specific to threatened plant species are proposed:

e Targeted threatened plant sureys would be conducted pre-construction and would focus on marking
and mapping populations in-situ and collecting baseline information on plant health and habitat
condition for input into an ongoing monitoring program during construction and operation as part of an
adaptive management approach.

e Exclusion zones and temporary fencing to protect threatened plants adjacent to the construction area
would be clearly delineated on work plans and remain in place for the full construction period. The
location of fencing would be informed by the targeted surey.

e Clearing of native vegetation around in-situ threatened plant populations would be restricted to the
minimum area necessary for construction.

e Site inductions for construction workers would provide information on vegetation to be retained and
the identification of threatened species.

e Weed control would be implemented during construction and operation, focusing on in-situ
populations and informed by ongoing monitoring of habitat condition.

e Areas disturbed by construction adjacent to in-situ populations would be revegetated.
e A translocation feasibility assessment and strategy would be prepared for threatened plants in the

construction corridor in conjunction with the offset strategy.
71.3. Koala

The following mitigation measures specific to the Koala are proposed:

e Targeted Koala surveys would be conducted pre-construction with a focus on collecting further
baseline data for important populations in the project area and informing the detailed design and
selection of ongoing monitoring locations.

e A Koala fencing strategy would be deweloped to refine the locations of Koala exclusion fencing. This
would aim to exclude koalas from the project corridor during construction and operation and direct
koalas to fauna crossing structures.

e A suitably experienced ecologist would undertake pre-clearance sureys. Where reasonable, koalas
found in pre-clearance surveys would be relocated in accordance with protocols specifically
deweloped for this species.

e Fauna crossings and wildlife exclusion fencing would be provided. The design and location of Koala
crossings are detailed in the EIS biodiversity connectivity strategy, and were identified in consultation
with OEH from a series of connectivity workshops. Crossing structures for important populations
would be refined during detailed design and in consultation with OEH.

e Permanent fauna crossings would be monitored, maintained and repaired.

e Permanent fauna exclusion fencing would be maintained and repaired. The fencing would restrict
Koala access across the Pacific Highway upgrade and facilitate the use of fauna crossings.

e Impacted habitat would be rehabilitated and revegetated in stages and as early as practicable to
restore and enhance habitat opportunities.
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7.1.4.

Preferred Koala feed trees would be included in the list of native plants for landscaping and
revegetation in disturbed areas.

A weed control and management program would be implemented.

A program to monitor the effectiveness of the mitigation measures would be implemented and would
include performance thresholds and corrective actions.

Threatened invertebrates

The following mitigation measures specific to threatened invertebrates are proposed:

Targeted survweys would be conducted pre-construction for the Pink Underwing Moth and its host
plant and the Atlas Rainforest Ground Beetle to mark and map known locations. The focus would be
to collect further baseline data for the populations in the project area and to inform the management
actions and ongoing monitoring program.

Exclusion zones and temporary fencing would be provided to protect the habitat of the target species
adjacent to the project construction area. These would be clearly delineated on work plans and
remain in place for the full construction period. The locations of fencing would be informed by the
targeted surveys and would include protection of the host plant Carronia multisepalea. The health of
this host plant would be monitored during construction and any impacts from exposure and dust
would be managed with shade cloth.

A suitably experienced ecologist would check potential habitat for Pink Underwing Moth within the
project area on each day prior to commencement of any clearing activity to ensure that no host plants
or individuals of the moth fall within the clearing zone. This survey, immediately before clearing
commences, would be aimed at reducing the risk of mortality of threatened invertebrates during
clearing activities.

Seed and propagation material would be collected from the host plant Carronia multisepalea and
trials on propagation and planting in adjacent habitats and offset sites would be conducted as part of
the offset strategy.

Clearing of native vegetation and habitat for threatened invertebrates would be restricted to the
minimum area necessary for construction.

Site induction of construction workers would inform and instruct them of the presence of important
populations and habitat to be retained.

Weed control during construction and operation would focus on adjacent rainforest habitats and be
informed by ongoing monitoring of habitat condition.

Areas disturbed by construction adjacent to identified habitat for threatened invertebrates would be
revegetated.

In cases where lighting is essential, the project would consider the use of non- standard types of
lighting that would minimise attraction and displacement of adult Pink Underwing Moth and potential
disorientation of Atlas Rainforest Ground Beetle. Any bright lighting that has the potential to be
directly visible from areas of threatened invertebrate habitat would be shielded.

The monitoring program would focus on monitoring moth activity around the installed street lights as
part of an adaptive management program, and corrective actions would be implemented if required.
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7.1.5. Threatened mammals

The following mitigation measures specific to threatened mammals are proposed:

e Targeted surweys would be conducted pre-construction with a focus on the collection of further
baseline data for important populations in the project area and informing the detailed design and
selection of ongoing monitoring locations.

e A suitably experienced ecologist would undertake pre-clearance surveys. Where reasonable,
threatened mammals found in pre-clearance surveys would be relocated in accordance with protocols
specifically developed for that species.

e Fauna crossings and wildlife exclusion fencing would be provided. The design and location of fauna
crossings are detailed in the EIS biodiversity connectivity strategy, and were identified in consultation
with OEH from a series of connectivity workshops. Crossing structures for important populations
would be refined during detailed design and in consultation with OEH.

e Permanent fauna crossings would be monitored, maintained and repaired.

e Permanent fauna exclusion fencing would be maintained and repaired. The fencing would restrict
threatened mammals from crossing the Pacific Highway upgrade and facilitate the use of fauna
crossings.

e Impacted habitat would be rehabilitated and revegetated in stages and as early as practicable to
restore and enhance habitat opportunities.

e A weed control and management program would be implemented.
e A program to monitor the effectiveness of the mitigation measures would be implemented and would
include performance thresholds and corrective actions.
7.1.6. Threatened gliders

The following mitigation measures specific to threatened gliders are proposed:

e Targeted surweys would be conducted pre-construction with a focus on collecting further baseline
data for important populations in the project area and informing the detailed design to refine the
locations of arboreal crossings and select ongoing monitoring locations.

e A suitably experienced ecologist would undertake pre-clearance sureys. Where reasonable, gliders
found in pre-clearance surveys would be relocated in accordance with protocols specifically
deweloped for this species.

e Fauna crossings and wildlife exclusion fencing would be provided. The design and location of fauna
crossings are detailed in the EIS biodiversity connectivity strategy, and were identified in consultation
with OEH from a series of connectivity workshops. Crossing structures for important populations
would be refined during detailed design and in consultation with OEH.

e Permanent fauna crossings would be monitored, maintained and repaired.

e Permanent fauna exclusion fencing would be maintained and repaired. The fencing would be
undertaken and would restrict threatened mammals from crossing the Pacific Highway upgrade and
facilitate the use of fauna crossings.

e Impacted habitat would be rehabilitated and revegetated in stages and as early as practicable to
restore and enhance habitat opportunities.
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e A weed control and management program would be implemented.
e A program to monitor the effectiveness of the mitigation measures would be implemented and would
include performance thresholds and corrective actions.
71.7. Threatened frogs

The following mitigation measures specific to threatened frogs are proposed:

e Targeted surweys would be conducted pre-construction with a focus on the collection of further
baseline data for important populations in the project area and to inform the detailed design for frog
mitigation measures and select ongoing monitoring locations.

e A suitably experienced ecologist would undertake pre-clearance surveys. Where reasonable,
threatened frogs found in pre-clearance surveys would be relocated in accordance with protocols
specifically developed for this species.

e Frog hygiene control measures would be implemented for all personnel and equipment that are
required to enter threatened frog areas within the project.

e The dewatering of waterbodies that are identified as threatened frog habitat would be undertaken as
per a protocol that has been developed for the project.

e The management of water quality and sediment runoff during construction would focus on important
frog populations and habitat.

e Fauna crossings would be provided as per the design and locations detailed in the EIS biodiversity
connectivity strategy. The crossings were identified in consultation with OEH from a series of
connectivity workshops. Crossing structures would be refined for important populations during
detailed design and in consultation with OEH.

e Temporary and permanent frog exclusion fencing and compensatory ponds would be provided. The
design would be based on the proven effectiveness on other Pacific Highway upgrade projects and
informed by the targeted surveys.

e Permanent fauna crossings would be monitored, maintained and repaired.

e Permanent frog exclusion fencing would be maintained and repaired. The fencing would restrict
threatened frogs from crossing the Pacific Highway Upgrade and facilitate the use of fauna crossings.

e Impacted habitat would be rehabilitated and revegetated in stages and as early as practicable to
restore and enhance habitat opportunities.

e A weed control and management program would be implemented.

e A program to monitor the effectiveness of the mitigation measures would be implemented and would
include performance thresholds and corrective actions.
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7.1.8. Coastal Emu

The following mitigation measures specific to the coastal Emu population are proposed:

e Targeted surweys would be conducted pre-construction with a focus on the collection of further
baseline data for Emu movements and activities in the project area and to inform the detailed design
for Emu mitigation measures and selecting ongoing monitoring locations.

e An Emu fencing strategy would be deweloped to refine the types and locations of Emu exclusion
fencing. It would aim to exclude emus from the construction corridor and direct them to crossing
structures.

e Fauna crossings and wildlife exclusion fencing would be provided. The design and location of Emu
crossings are detailed in the EIS biodiversity connectivity strategy, and were identified in consultation
with OEH from a series of connectivity workshops. Crossing structures and locations would be refined
during detailed design and in consultation with OEH.

e The construction of bridges and Emu crossing zones would be prioritised and staged to minimise
lengthy disruption to Emu movements and awid nesting period of the birds.

e Exclusion zones and temporary fencing would be provided to protect Emu habitat and prevent emus
from entering the construction area. These would be clearly delineated on work plans and would be
put in place for a period prior to construction to encourage early use by emus.

e Temporary fencing would remain in place for the full construction period and gradually be replaced
with permanent fencing.

e A suitably experienced ecologist would undertake pre-clearance sureys, focused on finding Emu
nests and emus. Protocols have been developed for allowing emus to leave the construction area
during clearing and at any stage during construction.

e The CEMP would include a policy that no domestic dogs are to be brought onto the site during pre-
construction and construction activities. All construction personnel would be inducted as part of the
CEMP.

e During construction, water quality and dust would be managed, as would domestic waste, which may
be potentially attractive to emus.

e Cleared areas would be revegetated early with cover crops and native food plants, as soon as each
bridge is complete.

e Rehabilitation and revegetation would be undertaken in stages and as early as practicable to restore
and enhance habitat opportunities.

e A weed control and management program would be implemented.

e A program to monitor the effectiveness of the mitigation measures would be implemented and would
include performance thresholds and corrective actions and a trial of attractants to Emu crossing
zones.
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7.1.9. Threatened fish

The following mitigation measures specific to threatened fish are proposed:

e Targeted surweys would be conducted pre-construction with a focus on the collection of further
baseline data to identify important populations in the project area and to inform the detailed design for
fish mitigation measures and select ongoing monitoring locations.

e Bridges would be provided in class one waterways, and other suitable construction measures would
be provided in waterways of lower importance, to reduce impacts on flow and facilitate fish passage.
The design and location of crossings are detailed in the EIS biodiversity connectivity strategy), and
were identified in consultation with DPI (Fisheries) from a series of connectivity workshops. Crossing
structures and locations would be refined during detailed design and in consultation with DPI
(Fisheries).

e Protocols for construction around waterways identified as known and potential habitat for threatened
fish would include:

e Using pre-formed concrete piles and girder elements to minimise the need for concrete pouring in
floodways.

e Using reinforced formwork incorporating watertight seals at all joints.

e Using a shroud suspended under the bridge deck to intercept any spills that might occur in the event
of any formwork seepage.

e The timely off-site disposal of any seepage caught in the shroud by the on-site supenision team.

e Cowering recently poured bridge decks with impermeable and durable plastic to prevent alkaline
runoff entering waterways.

e Timing events to awid spawning periods.

e Designing temporary crossing structures and undertaking a prior risk assessment to identify high-risk
and low-risk activities.

e Undertaking cre-clearing surveys in any isolated pools near the construction to relocate trapped fish
including the target species.

e Standard earthworks and sediment controls would be implemented during construction.

e A plan for discharge of spill and detention basins would be prepared. The plan would aim to irrigate
the discharge ower land at distance from waterways, and to ensure no discharge into waterways
identified as known or potential habitat for the target species.

e Riparian areas disturbed during construction would be restored, maintained and monitored.
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7.2. Review of connectivity strategy
7.21. Koala connectivity measures
7.21.1. Effectiveness of mitigation measures for koalas

Recent genetic research identifies major roads as a barrier to gene flow for koalas (Lee et al, 2009 and
2010). The project would fragment habitat links for koalas seeking to access preferred habitats on both sides
of the highway, particularly between Bagotiille and Wardell and the southern parts of Coolgardie (Section
10), and also between Broadwater National Park and Rileys Hill (Section 9). These factors were considered
in the EIS biodiversity connectivity strategy.

In NSW, Roads and Maritime has commissioned several long-term studies to investigate the effectiveness of
underpasses, overpasses and exclusion fencing. These studies involved radio-tracking of koalas before,
during and after construction on the Pacific Highway upgrade, including at Lindsays Cutting (Moon, 1998)
and Pine Creek State Forest, near Coffs Harbour, at Raymond Terrace and Bulahdelah, north of Newcastle,
and along the Yelgun to Chinderah and Bonville upgrades in northern NSW (AMBS, 2011). koalas have

been reported using structures as small as 2.4 metres by 1.2 metres near Brunswick Heads (Taylor and
Goldingay, 2003), although this structure was 18 metres long. Larger structures (2.4 by 2.4 metres and 3 by
3 metres) are generally preferred by fauna, and it remains to be determined whether or not there is a
distance threshold beyond which some species would not travel.

On the Pacific Highway at Raleigh, an underpass 100 metres long provided safe passage on four occasions
for koalas during one study. Howewer, crossing records for this long underpass suggest that the underpass is
not perfectly suited for facilitating Koala movement (AMBS, 2011). The study authors suggest that there is
some evidence that the length of the underpass is a deterrent to some animals, with some animals
investigating the entrance or making a partial passage but not a full crossing.

Notwithstanding this information, monitoring of crossing structures on the Pacific Highway has demonstrated
the effectiveness of overpasses and underpasses for koalas crossing the highway particularly during peak
breeding and dispersal periods. Furthermore, the knowledge gained from these studies has led to the
inclusion of best practice design principles, such as the addition of raised vertical and horizontal logs to
encourage use and revegetation around structures to protect koalas from predators.

Similarly, monitoring of Koala exclusion fencing has indicated that these structures are effective at excluding
koalas from the road and directing them towards crossing structures. Monitoring is essential in the early
stages following construction to identify any weaknesses or gaps in fences and to look at mortality rates of
koalas on nearby local roads. A monitoring program has been established for the project and is documented
in the Koala Management Plan for this project.

7.21.2. Important Koala populations in the project area

The discussion on Koala populations in section 5.5 of this report details findings from the targeted surveys
undertaken for the EIS, supplementary sureys, and a comprehensive review of Koala records near the
project. The data indicate that koalas could occur in all project sections in a range of habitats that would be
impacted by the project and also identifies habitat critical to the sunival of koalas, as defined under the
EPBC Act, and primary and supplementary habitat as defined under the NSW Koala Recowvery Plan (DECC,
2008).
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Key areas of Koala habitat, and Koala populations, are outlined below.
Project sections 9 and 10

High-density Koala populations occur in the Richmond Valley LGA between Woodburn and Wardell
(sections 9 and 10) particularly around Wardell to Coolgardie and Bagotville (Section 10) and south of
the Richmond River from Rileys Hill to Broadwater National Park (Section 9).

(Low-density Koala populations were identified in sections 1, 3, 5and 7.)

The Richmond River provides a major barrier to the Koala sub-population in the north, particularly at
Broadwater, by restricting movements tothe west and north. The Koala sub-populations noted in the EIS
occurring north and south of the river (sections 9 and 10) are considered separate sub-populations in
this regard. The northern sub-population is constrained by the river to the east although there is
contiguous habitat to the west towards Tuckean Nature Reserve and north to Alstonville within
recognised regional corridors. The EIS recognises that the highway would create a barrier for the
important population north of the Richmond River and this has been addressed in the connectivity
strategy. These northern sub-populations are considered ‘important populations’ according to the interim
referral advice, and occupy large and small habitat patches between stations 133.0 and 159.0.

Koala habitat in these locations is already extensively fragmented, particularly in Section 9 south of
Broadwater, as a result of clearing for farming on the low-lying alluvial areas of the Richmond River
floodplain and the presence of the highway, which bisects Broadwater National Park and other known
habitats to the east and west. The impact of fragmentation and barrier effects would be more pronounced
north of the Richmond River in Section 10, particularly:

e |Immediately north of the Richmond River (station 146.0) through to Thurgates Lane (station 154.0).

e From station 155.0 through to Coolgardie Road and Kays Road (station 157.2).

The other areas of habitat for the Broadwater National Park Koala population are already fragmented by the
highway, and the upgrade in this location would involve duplicating existing carriageways and constructing
land bridges to link the national park and thereby improve the current situation. There may be localised
impacts on Koala movements between Broadwater and Broadwater National Park near Pine Tree Road, but
there is a lack of suitable habitat around the township of Broadwater compared to further south at
Broadwater National Park.

Project Section 5

The Clarence Valley Koala Plan of Management (Clarence Valley Council, 2010) identifies three
important Koala sub-populations in the northern parts of the LGA at lluka, Woombah and Ashby. Until
relatively recently, lluka Peninsula supported a renowned high-density Koala population but a recent
drastic decline over the last 10 years or so has left this sub-population functionally extinct (Clarence
Valley Council, 2010). This population occurs several kilometres to the east of the highway near the
township of lluka.

The remaining sub-populations at Ashby and Woombah are considered low-density populations. The
Clarence Valley Plan of Management reports on the results of Koala activity surveys conducted for the
Ashby and Woombah sub-populations and identify the following:

e Koala activity within the Ashby area was neither widespread nor continuous, but was instead
indicative of a small, fragmented population comprised of at least three disjunct breeding
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aggregations. These aggregations all occur around 10 kilometres to the west and south of the
highway upgrade close to the river and are unlikely to the be impacted by the project. There are
sewveral waterways dividing the population from the study area including the North Arm, Back Channel
and Mangrove Creek tributaries of the Clarence River.

e The distribution of Koala activity for the Woombah sub-population shows an area of habitat with
demonstrated low Koala use around 500 metres east of the Pacific Highway between stations 95.7
and 97.1. This habitat is contiguous with Bundjalung National Park to the north and east where there
are several preferred habitat types. The range of this sub-population is not well defined and it is likely
the highway to the west is a major barrier restricting dispersal to the west. A Koala was observed
during the supplementary surveys for this project on the western side of the highway in Mororo Creek
Nature Reserve. This individual may be associated with the Woombah sub-population despite the
range of the population is reportedly east of the highway.

7.21.3. Critical review of connectivity structures for koalas

The connectivity structures proposed for koalas in the EIS were reviewed in light of the additional information
gathered from the supplementary surveys. The review identified a number of areas where connectivity could
be improved. As a consequence, additional targeted connectivity structures have been incorporated into the
project. These are described below along with further assessment of spatial gaps.

The connectivity strategy considered the presence of koalas across multiple project sections and provides
targeted structures for this species in conjunction with several other target species. The review focused on
mitigation measures provided in sections 5, 9 and 10 aimed at the important populations identified and
specially targeted at koalas. The complete list of targeted structures for Koala populations across the
remaining sections is provided in the EIS and no further review was conducted. The review of Koala
connectivity structures is documented in Table 7-1. It considered:

e The location of crossing structures in the landscape and exclusion fencing in view of the data
collected for the EIS and in supplementary investigations.

e The type of structures, including dimensions.

In sections 9 and 10 — where there are two high-density sub-populations — there are 26 potential connectivity
structures proposed (combined and dedicated) over an area of around 19 kilometres identified as critical for
the Koala populations.

(To further mitigate impacts on koalas, a priority was given to reducing vegetation clearing in this area
associated with Lowland Rainforest and habitat for threatened species. This influenced the decision-making
on placement and elevation of the road.)

The 26 structures proposed and their dimensions are shown in Table 7-2.
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Table 7-1 Review of Koala connectivity structures for important Koala populations

Project EIS connectivity structures Assessment of suitability and recommendations
section
5

Mororo Creek area (Woombah)

9 South of the Richmond River, a proposed
Broadwaterviaductis planned, at station
145.1 and fauna exclusion fencing from
142.80t0 145.120

Woolgoolgato Ballina upgrade

The distribution of Koala activity for the Woombah sub-population reported in CVC (2010) shows an area of habitat with
low Koala use around 500 metres eastof the Pacific Highway between station 95.7 and station 97.1.

The connectivity strategy considered the need to provide connectivity between Bundjalung National Park and Mororo
Creek Nature Reserve and was constrained bythe presence ofthe existing luka Road intersection and proposed new
interchange which sits directlyat this location and is not suited to directing animals.

The neareststructure to this is a dedicated underpass thathas been located north at Station 99.7 (3 x 2.4 metres RCBC
44 metres inlength) to provide connectivity for fauna across animportantregional corridor while this structure is
appropriatelylocated it leaves a gap between Station 95.7 and Station 97.1 where there are no structures proposed.
Much of the land on the western side ofthe highwayin this location is cleared, however there are two possibilities for
connectivity which should be considered furtherin the detailed design. It should be noted that there are very low fill
heights in this area which would constrain design capabilities. As such otherlocations could be considered appropriate.

Station 96.7 — there is a narrow riparian strip of vegetation connecting Mororo Creek which continues to the Reserve.

Station 95.8to 96.0. This sits adjacentto a proposed Ancillary Facility site (Section 5, site 6). This site reported Koala
activity as did the adjoining reserve and was suggested to be revegetated postconstruction and added to the reserve
system

A small area ofknown Koala habitat would become isolated on the western side ofthe highway between station 143.7
and 145.0 which is currently connected with Broadwater National Park. The proposed viaductis too far north and outside
of Koala habitat to provide viable connectivity here.

A review of the structures proposed in this location has identified an opportunityto upsize two drainage structures located
at Station 144.2 and 144.7 both to a 3.0 m x 3.0 m box culvert, which would provide improved connectivity for koalas in
this location. This would require an increase in the grade of the highwayat both locations and would be considered
further during detailed design.

Fauna exclusion fencing is appropriate in length.

It is recommended thatstrategic planting of Koala habitat within the current sand-quarrysite (station 144.4) post-
construction should be considered in consultation with the property owner to reinforce connectivity on both sides ofthe
highway.
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Project EIS connectivity structures Assessment of suitability and recommendations
section
9

Broadwater National Park, two overpasses Location of structures is appropriate based on Koala activity reported at these locations on both sides ofthe highwayand
planned at138.7 and 139.9 known Koala population in Broadwater National Park to Riley's Hill.

10 Too few structures between Richmond River A review of the structures proposed in this location has identified an opportunityto place additional structures and upsize
and Thurgates Lane and structures placed existing structures to close the gap. The listof structures proposed now are:
too far apart. 146.3 — 3x 3 metre RCBC (existing) length 44 metres.
Fencing length is appropriate 146.6 — 3x3 metre RCBC (up-sized) length 55 metres.

147.6 — Fauna land bridge (new structure) 120 metres x 30 metres.
148.6 — 3x3 metre RCBC (new structure) length 60 metres.
Also recommend strategic planting of Koala habitat post-construction to reinforce connectivity.

10 North Wardell fauna overpass bridge at Location of structure has been moved about 100 metres eastas partof the design refinement, however, would still be
station156.0 appropriate for Koala connectivity. Connects large areas of Koala habitatand known population in the Wardell area
through to the north in animportantcorridor linking with habitatin the Meerschaum Vale and Coolgardie area and
provides for dispersal ofkoalas north and south (Richmond to Lismore). Revegetation ofthe approaches to this bridge is
required, particularlyon the south side which is currentlycleared.

10 Kays Road south of the Wardell Interchange = These structures are planned in low-lying land with limited fill heights. The design refinementat Coolgardie interchange
156.3 a combined drainage, fauna undemass has seen the road raised slightlyand can accommodate larger structures and this is recommended.
is planned (3.3 x 1.2m high)and 156.9

combined culvert1.8 x 1.2m high, with Koala 4313 activity was reported on either side of Kays Road and also south of Laws Road near the existing highway. These
fencing from station 146.1to 159.7. locations would be fragmented to the eastof the new road between station 156.7 and 157 4.

The culvert at station 156.9 should be revised and upsized if possible. Further connectivity consideration is required here
at detailed design.

The fauna exclusion fence extends to station 159.7 and is considered appropriate in this location.
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Table 7-2 Review of Koala mitigation measures for important populations in sections 9 and 10

W Structure type Length Bridge (length x width)
(m)

138.4 Reinforced Concrete Box

Culvert (RCBC)

138.7 Land bridge 904 x12.2

1394 RCBC 85 1 1.2 1.2

139.9 Land bridge 80.3x12.2

142.2  Bridge 15x11.0NBx 11.3 SB

1437 RCBC 52 1 3.6 1.2

1442 RCBC 45 1 1.8

1447 RCBC 46 2 3.3

145.1 Bridge 75.5x10.5 NB and 75.5 x
10.5-12.5SB

1452  Bridge 789.3x 11.5x 2 (Stitched)

146.3 RCBC 44 2

146.6 RCBC 52

147.6 Land bridge

1486 RCBC 55 3 3

1422 BRIDGE 18.0x11.0

1500 RCBC 46 3 3.6 1.5

150.5 RCBC 42 1 24 1.5

1506 RCBC 42 5 3.6 1.65

1519  Bridge 18.0x11.0

1554  Bridge 15.0x11.0

156.1 Land bridge 62.0x 12.2

156.3 RCBC 52 4 3.3 1.2

156.9 RCBC 53 3 1.8 1.2

1576 RCBC 27 4 42 2.1

1576 RCBC 59 2 3.6 1.8

157.8  Bridge 17.5X13-13.5NB, 14.8 -
15.6 SB

As shown in Table 7-2, the project would have:

e Four dedicated owerpasses (land bridges). The proposed land bridges have been deliberately placed
in important links in the landscape and target koalas. Significant portions of this area are constrained
by low elevation, and the project would have low fill heights. The land bridges are proposed to
compensate for this.

e Six bridges over waterways with a minimum three metres of bank retained for fauna movements. The
bridges, in particular the Richmond River, are important for Koala connectivity.

e 15 box culverts (underpasses). Of these, five structures would be three metres high and are therefore
considered optimum for Koala movements, particularly as the length of these five structures ranges
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7.2.2.

from 44 metres to 52 metres. The remaining 10 structures would range from 1.2 to 2.1 metres high
and could be used by koalas. Taylor and Goldingay (2003) recorded three koalas using structures as
low as 1.2 metres high but the height is not considered optimum. Of these 10 lower structures:

Two would be 85 metres long (stations 138.4 and 139.4) and would be unsuitable for Koala
movements.

One would be 59 metres long (Station 157.6) and may also be unsuitable for Koala movements; it
would be targeted in the Koala monitoring strategy.

Seven would be 42 to 53 metres long, and would provide adequate crossing structures for koalas.

Given the constraints with fill heights and the presence of threatened ecological communities and
plants, the number of structures proposed is considered sufficient over this area. There are no
significant gaps in relation to linking habitat patches, with the exception of the area around Kays Road
(station 156.3 to 156.9). A recommendation has been made in Table 7-1 to further consider
connectivity in this area during detailed design.

All the underpass structures proposed, with the exception of station 138.7 at Broadwater National
Park, would be combined structures, designed for combined drainage and fauna use. There is a risk
of flooding of these structures at peak rainfall times, which may affect their function temporarily. This
would have only minor temporary impacts on structures located in the Bagotiille to Coolgardie area
(Section 10) where flooding is not expected to persist for long periods given the undulating
topography. Structures south of the river on the floodplain would be affected for longer periods,
although not likely more than five days. A review of the flooding impacts of the project in the EIS
indicated that, during peak flooding events, culverts to the south of the Richmond River would be
flooded for three to five days, while culverts between Bagotville and Coolgardie would be flooded for
30 minutes to an hour.

Connectivity structures and gaps in vegetation

The concept design connectivity workshops conducted for the EIS focused on owerlaying all existing data
for threatened species in the project GIS, including threatened species records from the Atlas of NSW
Wildlife, threatened fauna identified from the field surveys, and local and regional wildlife corridors. The
structures nominated in the preferred route reports were then critically analysed to determine their
suitability on a whole-of-project scale.

This review and the connectivity workshops identified and addressed a number of gaps relating to areas
for improvement, which were subsequently addressed in the connectivity strategy and EIS. This process
highlighted the need to:

Address the absence of dedicated fauna underpass structures in some regional and local corridor
locations across the length of the project, including SEPP14 locations, State forests, sub-regional
corridors and dry forest habitats.

Address the absence of aerial glider crossing structures in some sections to target identified
populations of four arboreal mammal species, including the threatened Squirrel Glider and Yellow-
bellied Glider.

Increase the proposed height of structures. Numerous underpasses and bridges were inadequately
sized in terms of height, particularly where culvert lengths would be greater than 50 metres. The
increase in size was decided based on proven effectiveness as indicated in underpass use
monitoring data from other Roads and Maritime projects.
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e Review the feasibility of constructing a fauna crossing structure at any specific point in terms of
engineering, topographic and environmental constraints (see discussion abowve). Particular
consideration was given to the risk of increasing fill heights to upsize culverts and the subsequent
need to widen fill batters where this may significantly increase habitat clearing.

e Design fauna crossings consistent with structures included on other Pacific Highway upgrade projects
that have proven to perform well.

As an additional mitigation measure, the EIS recognised that some cleared land occurs adjacent to proposed
crossing structures and discussed the need to restore connectivity where possible through strategic
revegetation in these areas. This measure would only be feasible in a few locations such as on Roads and
Maritime land, within the road reserve or on acquired properties. The effectiveness of the remaining
structures adjacent to privately owned land may be compromised.

All dedicated and combined structures that occur adjacent to cleared land, and the land tenure, are outlined
below.

Of the 112 dedicated and combined connectivity structures proposed, 79 structures (70 per cent) would
adjoin vegetation on both sides of the road. The remaining structures would adjoin cleared land on at least
one side of the road. These include 27 structures (24 per cent) on private land and six structures (five per
cent) on land owned by Roads and Maritime. Of the 27 structures adjoining private cleared land, three of
these are targeted at coastal emus (the approaches to these would remain cleared as a specific measure to
attract emus by providing open \vistas). Four structures are targeted at Oxleyan Pygmy Perch and therefore
the degree of vegetation on the land is considered unlikely to negatively influence the effectiveness of the
structure for this species. The cleared Roads and Maritime land that adjoins connectivity structures can be
revegetated.

Therefore, 82 per cent of the structures proposed would retain the existing vegetation or receive new
vegetation to the approaches and are considered optimum for the target species. The remaining 18 per cent
(20 structures) would require additional strategic revegetation in the road reserve to improve their
effectiveness, as proposed in the EIS. It is worth noting that, of these 20 structures, seven are targeted at
Rufous Bettong and Brush-tailed Phascogale, which were both observed on cleared and modified land in the
study area (Table 7-3). These structures may therefore retain some suitability for these species without
revegetation.

Table 7-3 Review of connectivity structure locations and adjoining cleared land

Structure Functionality | Targetedfauna group/spp. Structure | Strategic
type adjoins revegetationin
cleared roadreserve
land* required
1.5 Arboreal Dedicated
crossing
2.1 RCBC Combined Frogs, small-medium mammals, reptiles
3.545 Bridge Combined Fish,small-large mammals, frogs, reptiles
4.01 Bridge Combined Rufous Bettong, + small-large mammals, Yes
herpetofauna
4.685 Bridge Combined Oxleyan Pygmy Perch, small-medium
mammals, herpetofauna
5.66 RCBC Combined Oxleyan Pygmy Perch
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Structure Functionality | Targetedfauna group/spp. Structure | Strategic
type adjoins revegetationin
cleared roadreserve
land” required
5.67 RCBC Combined Oxleyan Pygmy Perch
6.78 RCBC Dedicated Rufous Bettong, Spotted-tailed Quoll, Oxleyan
Pygmy Perch
7.285 RCBC Combined Rufous Bettong, Spotted-tailed Quoll
8.51 RCBC Dedicated Rufous Bettong, Spotted-tailed Quoll
10.745 RCBC Combined Rufous Bettong, Spotted-tailed Quoll
11.785 RCBC Dedicated
12.325 RCBC Combined Koala, Spotted-tailed Quoll
12.75 Arboreal Dedicated Yellow-bellied Glider, Squirrel Glider
crossing
12.885 RCBC Combined Rufous Bettong, Spotted-tailed Quoll, Common
Planigale
13.315 RCBC Combined Rufous Bettong, Spotted-tailed Quoll, Common
Planigale
13.315 RCBC Combined Rufous Bettong, Spotted-tailed Quoll, Common
Planigale
13.835 RCBC Combined Rufous Bettong, Spotted-tailed Quoll, Common
Planigale
14.28 RCBC Combined
17.02 Arboreal Dedicated Yellow-bellied Glider, Squirrel Glider
crossing
20.65 RCBC Combined Rufous Bettong, Brush-tailed Phascogale - Yes
20.718  Bridge Combined Rufous Bettong, Brush-tailed Phascogale
20.88 RCBC Combined Rufous Bettong, Brush-tailed Phascogale
21.29 RCBC Combined Rufous Bettong, Brush-tailed Phascogale
22373 Bridge Combined Rufous Bettong, Brush-tailed Phascogale
23.125 RCBC Dedicated Rufous Bettong, Brush-tailed Phascogale
23.125 RCBC Dedicated Rufous Bettong, Brush-tailed Phascogale
24575 RCBC Combined Rufous Bettong, Brush-tailed Phascogale
24665 RCBC Rufous Bettong, Brush-tailed Phascogale
25.95 RCBC Dedicated Rufous Bettong, Brush-tailed Phascogale
2742 RCBC Combined Rufous Bettong, Brush-tailed Phascogale
35.23 RCBC Combined Rufous Bettong
36.398 Bridge Combined Rufous Bettong
37.32 RCBC Combined Rufous Bettong
39.69 RCBC Combined Rufous Bettong, herpetofauna
42.54 Bridge Combined Emu, medium to large mammals including
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
43.121 Bridge Combined Emu, medium to large mammals including
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
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Structure Functionality | Targetedfauna group/spp. Structure | Strategic
type adjoins revegetationin
cleared roadreserve
land” required
43.906 Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
46.074  Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
46.344  Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
46.666 Bridge Combined Emu, medium to large mammals, herpetofauna
(Emu)
47.662 Bridge Combined Emu, medium to large mammals including
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
48.1 Arboreal Dedicated Squirrel Glider, Sugar Glider
crossing
49.265 Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna
50.299 Bridge Combined Emu, medium to large mammals including
(Emu) Rufous Bettong, herpetofauna
50.5 Arboreal Dedicated Squirrel Glider, Sugar Glider
crossing
51.43 Rcbe Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna
52.438 Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
52.605 RCBC Combined Small to medium mammals including Rufous
(Emu) Bettong and herpetofauna
53.71 RCBC Combined
(Emu)
53.85 Arboreal Dedicated Squirrel Glider, Sugar Glider
crossing
54.706 Bridge Combined Emu, medium to large mammals including
(Emu) Rufous Bettong, herpetofauna
57.027 Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna
58.639 Bridge Combined Emu
(Emu)
59.285 Arch Combined Emu
(Emu)
60.815 Arch Combined Emu
(Emu)
64.505 Arch Combined Emu
(Emu)
66.19 Arch Dedicated Emu, medium to large mammals including
(Emu) Rufous Bettong, herpetofauna

70.455 Bridge Combined Emu -
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Structure Functionality | Targetedfauna group/spp. Structure | Strategic
type adjoins revegetationin

cleaged roadreserve
land required

(Emu)

74.755 Bridge Combined Emu, medium to large mammalsincluding
(Emu) Rufous Bettong, herpetofauna, majorfish
habitat
75565 RCBC Combined Smallto medium mammals
75.88 Arboreal Dedicated Possums
crossing
75.92 Arboreal Dedicated Gliders
crossing
76.45 RCBC Combined Small to medium mammals
83.1 Bridge Combined Small to medium mammals, herpetofauna - Yes
93.99  Bridge Combined  Major Fish Habitat e
99.73 RCBC Dedicated Small to medium mammals
100.64 RCBC Combined smallto medium mammals
101.1 RCBC Dedicated Small to medium mammals
101.541 Bridge Combined Small to medium mammals and herpetofauna,
Major fish habitat
11155 Arboreal Dedicated Gliders and possums
crossing
113.92 Bridge Combined Oxleyan Pygmy Perch
115.272 Bridge Combined Oxleyan Pygmy Perch, smallto medium
mammals, herpetofauna
116.4 Arboreal Dedicated Gliders and possums
crossing

118.828 Landbridge Dedicated Spotted-tailed Quoll, Koala, Brush-tailed
Phascogale (small,medium & large mammals,
birds & herpetofauna)

122,55 RCBC Combined Small-medium mammals, herpetofauna
12359 RCBC Combined Small-medium mammals, herpetofauna
130.107 Bridge Combined Macropods, Major fish habitat - Yes
131.066 Bridge Combined Oxleyan Pygmy Perch -
134.6 RCBC Combined Oxleyan Pygmy Perch
136.666 Bridge Combined Oxleyan Pygmy Perch
13843 RCBC Dedicated Small mammals, herpetofauna
138.796 Landbridge Dedicated Koala, small to large mammals, birds,
herpetofauna
13944 RCBC Dedicated Small mammals, herpetofauna
139.918 Landbridge Dedicated Koala, small to large mammals, birds,
herpetofauna
140.62 Arborgal Dedicated Gliders, possums
crossing
14224  Bridge Combined  Oxeyan Pygmy Perch e
143.2 RCBC Combined Oxleyan Pygmy Perch
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Structure Functionality | Targetedfauna group/spp. Structure | Strategic

type adjoins revegetationin
cleared roadreserve
land” required

14379 RCBC Combined  Small-medium mammals, herpetofauna e
14429 RCBC Combined  Koala ]
14477 RCBC Combined Koala
145.106 Bridge Combined Macropods, birds - Yes
145.287 Bridge Combined Macropods, birds, majorfish habitat - Yes
146.36 RCBC Combined Koala, small to large mammals, Black Bittern,
herpetofauna
146.6 RCBC Combined Koala
147.6 Land bridge Dedicated Koala Yes
1486  RCBC Combined  Koala  RE
142227 Bridge Combined  Koala e
150.03 RCBC Combined Small-medium mammals, herpetofauna - Yes
150.52 RCBC Combined Small-medium mammals, herpetofauna - Yes
150.6 RCBC Combined Small-medium mammals, herpetofauna - Yes
151.933 Bridge Combined Macropods, herpetofauna - Yes
155.409 Bridge Combined Small-medium mammals, herpetofauna -
156.1 Land bridge Dedicated Koala, Long-nosed Potoroo
156.305 RCBC Combined Long-nosed Potoroo
156.955 RCBC Combined Long-nosed Potoroo
157.605 RCBC Combined Small-medium mammals, herpetofauna Yes
157.655 RCBC Combined Small-medium mammals, herpetofauna - Yes
157.825 Bridge Combined Small-medium mammals, herpetofauna - Yes
158.85 RCBC Combined Small-medium mammals, herpetofauna
158.85 RCBC Combined Small-medium mammals, herpetofauna
164.65 Bridge Combined Major fish habitat + small-medium mammals, - Yes
herpetofauna

# Green = No; Amber =yes but land owned by Roads and Maritime; Red =yes and land in private ownership.

7.2.3. Connectivity structures and spatial gaps for target species

The EIS reports significant regional links in the landscape that would be intersected by the project in sections
1and 2 and 6 and 7. This includes several named regional corridors recognised in DEC (2003). These two
key areas would have the following number of structures:

e Sections 1 to 2 (a distance of 28.7 kilometres between station 0.0 and station 28.7): 35 connectivity
structures and one widened median.

e Sections 6 to 7 (a distance of around 24.0 kilometres between station 96.4 and station 126.4): 11
connectivity structures and one widened median.

In comparison, sections 3 to 5 would have there are 57 structures (a distance of around 62 kilometres), and
sections 8 to 11 would have 30 connectivity structures (a distance of 37 kilometres).
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The review of connectivity structures for sections 1 to 2 and 6 to 7 is summarised in Table 7-4.

Table 7-4 Review of connectivity structures in recognised regional corridors in sections 1-2 and 6-7

Project Proposed fauna crossing structures
sections

1-2 Five bridges with fauna passage beneath and retained along river banks.
Twenty combined drainage /fauna passage culverts in wet areas.
Four dedicated underpasses in drysclerophyil forestfor fauna movements.
One dedicated underpass in swamp forest.
Five arboreal crossings targeting gliders.
Widened median.
6-7 . One dedicated overpass structure linking Tabbimoble Swamp Nature Reserve (80 metres x 30
metres).
° Three bridges including two across identified major waterways and potential habitatfor Oxleyan
Pygmy Perch.
. A dedicated dry sclerophyll forestunderpass structure, within known wildlife cros sing location linking
Mororo State Forest.
One dedicated culvert structure in dry sclerophyil forestfor fauna movements.
Two arboreal crossing structures targeted atgliders.
Three combined culverts in wetareas designed for combined drainage and fauna capabilities.
Widened median.

Two issues arise from this review:

e There are only 11 structures and one widened median in sections 6—7 over a distance of 24
kilometres. This is around one structure every two kilometres, which is not consistent with the
connectivity goal presented in the EIS of maintaining and improving movement pathways for all fauna
groups.

e The targeted strategy for threatened gliders over the entire project provides seven arboreal crossings,
two widened medians and five land bridges with glider poles over a distance of 155 kilometres. This is
around one structure every 11 kilometres. Even with the subtraction of 5.4 kilometres of habitat in
Section 11 and large portions of Section 5 that are considered unsuitable for threatened gliders, it is
likely that this would be insufficient.

The EIS connectivity strategy and threatened species management plans have described the need to refine
locations of connectivity structures based on the findings of the targeted sureys to be undertaken at detailed
design stage. It would therefore be considered appropriate in this context to consider the shortfalls identified
abowe, with a view to adding additional structures during detailed design where feasible and reasonable.
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7.3. Effectiveness of other mitigation measures proposed in the EIS

The biodiversity working paper for the EIS provided a general discussion on the effectiveness of proposed
mitigation measures (EIS Working paper — biodiversity section 5.2.4). This review has reported on the
effectiveness of these measures, including:

e Vegetation management measures (implementation of pre-clearing and clearing procedures and
weed and disease management).

e Connectivity measures (installation of fauna underpasses, overpasses and arboreal crossing
structures, fauna fencing and retention of vegetated medians).

e Provision of nest boxes for hollow-dependent fauna.

This information has been expanded in the threatened species management plans to describe the
species-specific mitigation measures and a review of their effectiveness.

The review is based on experience of mitigation measures at other highway upgrades conducted by
Roads and Maritime and reported from audits and ongoing monitoring.

Species-specific management plans have been prepared outlining a proposed program for monitoring
the effectiveness of mitigation measures against performance criteria. Where performance does not
meet a designated threshold, corrective actions are proposed in the plans.

Table 7-3 provides a summary of the proposed mitigation measures for key threatened species and a
review of their effectiveness. (Where there is some uncertainty about the effectiveness of a measure,
this is identified and addressed in the adaptive management framework.)

Within Table 7-5 the following definitions for the effectiveness rating of measures is provided:
e High, indicating demonstrated effectiveness on multiple road upgrades including the Pacific Highway

e Moderate, indicating some success but not conclusive. Further monitoring is required and proposed
during construction and operation to determine effectiveness and where required provisional or
corrective measures are to be implemented.

e Unknown, indicating not known or proven to be effective. Monitoring against performance measures
is required to determine success and corrective actions are to be implemented where appropriate.
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Table 7-5 Specific mitigation measures and review and rating of their effectiveness

Threatened

species/

Mitigation measure

Effectiveness
rating

History of success

Loss of
adjacent
habitatvia the
removal of
vegetation
during
construction,
including loss
of potential
den/ shelter
sites.

Fragmentation
of habitat and
reductionin
movement
leadingtoa
potential
separation of
populations
andreduced
population
viability

groups

Threatened
plants

TECs
Ground-dwelling
mammals

Arboreal
mammals

Herpetofauna
Emu
Invertebrates
Birds

Bats

Ground-dwelling
mammals

Arboreal
mammals
Herpetofauna
Invertebrates
Birds

Coastal Emu
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Identification of clearing limits
and establishmentofexclusion
zones.

Pre-clearing and clearing
procedures

Faunal handling procedures.

Reuse ofwoody debris and
bushrock to re-establish
habitatas required.
Developmentand
implementation ofa next box
strategy to replace losttree
hollows

Construction offauna
connectivity structures
including dedicated
overpasses, underpasses and
aerial crossings.

Arboreal crossing structures
and widened medians.
Temporaryand permanent
fauna exclusion fencing
Raised bridges and culverts
for Emu.

A standard procedure has been developed by Roads and Maritime for identifying
clearing limited and exclusion zones and documented in the Biodiversity
Guidelines for Construction (RTA2011). The guidelines were developed in
consultation with the NSW Office of Environmentand Heritage (OEH), NSW
DepartmentofPrimary Industries (DPI) (Fisheries), biodiversityspecialists and
Roads and Maritime staff including projectmanagers, construction personnel and
designers. Consultation was facilitated through a number of workshops carried out
in 2009. These procedures have been developed using knowledge gained from a
long history of upgrades on the Pacific highwayand otherroad projects in NSW
and are highly effective at ensuring accidental incursions into adjoining habitat
does notoccur.

High

Guidance regarding the dimensions of nestboxes, installation and maintenance
are provided in the Roads and Maritime Biodiversity Guidelines- Guide 8 Nest
Boxes (Roads and Traffic Authority (RTA) 2011). Nestboxes have beenused on
multiple upgrades ofthe Pacific Highway and Hume highwayover several years.
There are numerous published research in the scientific literature on the proven
effectiveness of nestboxes When combined with monitoring and maintenance
program nestboxes have proven to be effective for Squirrel glider, Eastern Pygmy
Possum, Brush-tailed Phascogale and arange ofcommon species

Moderate, monitor
effectiveness and
implement
provisional or
corrective measures

In an international review of the effectiveness of road crossing structures van der
Ree et al. (2007), cites numerous studies thatdemonstrate evidence offauna
using underpasses and overpasses ata species level.

Multiple studies have attempted to measure the utilisation and success offauna
crossing structures. Road kill surveys were used by Hayes and Goldingay(2009)
and Veage and Jones (2007) indicated thatwildlife mortalitywas loweralong
highwaysections with crossing structures and exclusion fencing, than those
without.

There are several published and unpublished studies thatdemonstrate the
effectiveness of underpass and overpasses for the key threatened species
impacted by this project. These studies are listed in the EIS and management
plans and include Koala, Squirrel Glider, Long-nosed Potoroo, and Spotted-tailed
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Vehicle
collisionson
the upgraded
highway.
Direct
mortality of
faunaon
roads during
operation.

Mortality
during
demolition
works
including loss
of potential
den and roost
sites.

Introduction of
pathogens.

Threatened

species/
groups

Ground-dwelling

mammals

Arboreal
mammals

Herpetofauna
Invertebrates
Birds

Coastal Emu

Cave-roosting
bats

Threatened
plants
TECs

Frogs
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Mitigation measure

Develop and implementfauna
exclusion fencing strategies.
Maintenance of fauna fences,

gates and crossing structures.

Pre-clearing and clearing
protocols

Inspection of bridges and
culverts priorto demolition

Developmentand
implementation of a pathogen
managementplan.

History of success

Quoll. There is recent unpublished work on the Glenugie Upgrade that
demonstrates frequentuse byRufous Bettong. There is currently no evidence for
Yellow-bellied Gliders, Brush-tailed Phascogale or Emus.

Roads and Maritime routinelyconducts maintenance on exclusion fencing along
the Pacific Highwayboth as a standard procedure and in response to a breach n
the fence or spate of fauna road kills. There has been limited monitoring of fauna
exclusion fencing. In a study of koalas, commissioned byRoads and Maritime
AMBS (2011)found that Koala road deaths did occur where there was fencing and
that monitoring was required to identify weaknesses in the fence or breaches and
repairthese. koalas mayalso be directed to otherlocal roads and this should be
considered in the monitoring and adaptive managementprogram. The results of
this study have now beenincluded as Roads and Maritime bestpractice fordesign
of structures for Koala populations.

In a review of mitigation measures forroads Taylorand Goldingay (2010) reported
that fauna crossing structures where significantlymore effective where fauna
exclusion fencing was used.

There has been no monitoring ofthe effectiveness of fences for emus.

Pre-construction surveys for cave-roosting bats have beenincorporated as a best
practice procedure by Roads and Maritime on all upgrades where bridges or
culverts would be disturbed orremoved. Bats have been successfullyrelocated on
the Millfield Bridge upgrade in the Hunter Valley. A breeding colonyof the
threatened microbatspecies Myotis macropus, has been successfullyrelocated on
the Tintenbarto Ewingsdale project

A guide for pathogen management(guide 7)is included in Biodiversity Guidelines
Protecting and managing biodiversity on RTA projects (RTA 2011).

There has been limited monitoring in the road construction industryto inform the
effectiveness of these mitigation measures.
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Effectiveness
rating

Moderate, monitor
effectiveness and
implement
provisional or
corrective measures

High

Moderate, monitor
effectiveness and
implement
provisional or
corrective measures

PAGE 400



Supplementary Biodiversity Assessment

Threatened
species/
groups
Reductionin Fish
stream water Frogs
quality.

Altered water
quality
associated
with polluted
water from
runoff and
overflow of
sediment
basinsin
drainage
areas

All threatened
flora and fauna
in adjacent
habitats

Indirect edge
effects on
habitat
remaining
adjacentto
the road
(primarilythe
encroachment
of weeds).

Emus
Koala

Domestic
dogs brought
on site by
contractor
couldleadto
dog attack

Woolgoolgato Ballina upgrade

Mitigation measure

Water quality managedin
accordance with procedures in
the CEMP.

Water quality managed in
accordance with the Blue Book
principles. Specifically, pH
monitoring would be
undertaken as partof the frog

and fish population monitoring.

Weed managementplan
developed and implemented o
control weeds.

Revegetation of areas
disturbed during construction,
particularlyadjacentto habitat
for threatened species

CEMP to documentdog policy.

History of success

Roads and Maritime has successfullyused water quality controls across a number
of Pacific Highwayprojects. Procedures for water quality managementon
construction sites have been developed in accordance with the Blue Book
principles and form partof the CEMP process.

However as stated previouslythere has been limited monitoring of the impacts of
road runoff on the Pacific Highwayin terms of impacts on frog and fish habitat and
populations. The threatened subjectspecies are known to occur in locations
adjacentto the existing highway suggesting some tolerance ofroad runoff impacts
however this has notbeen tested.

Roads and Maritime has developed standard weed management procedures that
are implemented during construction and are reported as partof the FFMP
process. This includes pre-clearing surveys to identify weeds and noxious species
and map their location for ongoing monitoring and control during construction.
Operational monitoring of weeds is conducted around in situ populations of
threatened plants and control undertaken where required. Weed monitoring during
construction is a routine procedure for road upgrades during initial post-
construction periods only.

Reporting for ongoing weed impacts and controls around importanthabitats
adjacentto the road during construction and operation have varied greatly in their
success. The results suggestthey are relianton persistenteffort, with ongoing
follow-up actions until such time as the population is proven to remain viable.

A prohibition ofdogs policy is implemented as a standard procedure partof the
CEMP process and has been used on multiple upgrades on the Pacific Highway
including the Bonville and Kempseyupgrade where koalas were animportant
issue. This policyhas ensured thatno domesticdogs are broughtonto the site by
construction contractors and is monitored throughoutthe construction period with
consequences for contractors who bring dogs to the site. There have beenno
reported deaths as aresultof domesticdogs.
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rating

Moderate, monitor
effectiveness and
implement
provisional or
corrective measures

Moderate, monitor
effectiveness and
implement
provisional or
corrective measures

High
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Direct loss of
habitatover
small discrete
areas through
crossing
freshwater
aquatic
habitats
(drainage and
creek
habitats).

Sediment
runoff during
construction
into know and
potential
habitat

Accidental
damage to
threatened
invertebrates
hostplants
during
clearing.

Threatened

species/
groups

Frogs

Frogs
Fish

Threatened
invertebrates

Woolgoolgato Ballina upgrade

Mitigation measure

Threatened frog fencing and
compensatorypond strategy.
Identification and clear
marking of habitat exclusions
zones via the use of temporary
and permanentfrog exclusion
fencing.

Installation and maintenance
of fauna connectivity
structures.

Maintenance of constructed
compensatoryponds

Sedimentand erosion control
managed in accordance with
the Blue Book principles.

Installation oftemporary
fencing to exclude construction
activities from known
threatened invertebrate habitat
areas.

Pre-clearing and clearing
procedures.

History of success

Roads and Maritime has developed and implemented frog fencing and
compensatoryponds fora number of road projects including the Tugun Bypass
and KempseyBypass projects with positive results showing theiruse bya number
of frogs and success atkeeping frogs off the road corridor.

Roads and Maritime undertook a review of the use of fauna passage structuresin
2009. This review found that a wide range of fauna were using underpass and
overpass structures with the exception of amphibians. This is consistentwith the
results and conclusions of otherresearch (Taylor and Goldingay 2003). Underpass
structures have not been proven to date as effective measures for fragmentation
of frog habitat.

Roads and Maritime has successfullyused erosion and sedimentcontrols across
all their Pacific HighwayUpgrade projects with a high level of success as
determined from regular monitoring during construction. Procedures for sediment
and erosion managementon construction sites have been developed in
accordance with the Blue Book principles and form partof the CEMP. However as
stated previouslythere has been limited monitoring ofthe impacts ofroad runoff
on the Pacific Highway in terms of impacts on frog and fish habitatand
populations. The threatened subjectspecies are known to occur in locations
adjacentto the existing highway suggesting some tolerance ofroad runoff impacts
however this has notbeen tested.

Temporaryexclusion fencing has been used in association with all Pacific
Highwayupgrade over the last 10 years with a high degree of effectiveness to
prevent accidental incursion in adjacentremnant vegetation. This measure is also
expected to be effective for the protection of habitatfor threatened invertebrates.

A standard procedure has been developed by Roads and Maritime and
documented in the Biodiversity Guidelines for Construction (RTA2011). The
guidelines were developed in consultation with the NSW Office of Environment
and Heritage (OEH), NSW Departmentof PrimaryIndustries (DPI) (Fisheries),
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Effectiveness
rating

Moderate, monitor
effectiveness and
implement
provisional or
corrective measures

Moderate, monitor
success and
implement
corrective actions

High

High
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Threatened

species/
groups

Threatened
invertebrates

Movement
disruption and
or
disorientation
of threatened
invertebrates
due to use of
artificial
lighting.

Threatened
invertebrates

Propagation
of Pink
Underwing
Moth host
plant

Emus are Coastal Emu
curious of
new activities
and may enter
the
construction

area.

CoastalEmu

Woolgoolgato Ballina upgrade

Mitigation measure

Translocation of Pink
Underwing Moth if any are
encountered on each day prior
to any clearing in areas of
potential habitat.

Minimise use of artificial
lighting; use lamps with low
attractiveness; use lighting
shields to block brightlights at
interchanges where lighting is
required to address road
safety requirements.

Propagation trials forthe host
plantfor Pink Underwing Moth
(Carronia multisepalea)

Exclusion fencing to exclude
emus from the construction
corridor.

Develop and implementan
Emu finds procedure.

History of success

biodiversityspecialists and Roads and Maritime staffincluding projectmanagers,
construction personnel and designers. Consultation was facilitated through a

number ofworkshops carried outin 2009. These procedures have been developed
using knowledge gained from a long history of upgrades on the Pacific Highway
and other road projects in NSW.

The New South Wales National Parks and Wildlife Service has a Policy for the
Translocation of Threatened Fauna in New South Wales (NPWS 2001), which
applies to all fauna, including invertebrates. Roads and Maritime has previously
funded studies into the translocation ofthreatened invertebrates (e.g.
Translocation ofthreatened species and rehabilitation ofkey habitat (Purple
Copper Butterfly — Paralucia spinifera).

A rigorous and detailed studyof the attractiveness of different artificial light
sources to insects was completed by Eisenbeis and Hassel (2000). Information
from this study has been used to inform the choice of lamps in design
considerations for the project.

There is no documented evidence that translocation of Carronia multisepalea has
been undertaken previously.

Temporaryand permanentexclusion fencing used on all Pacific Highwayupgrade
over the last10 years.

Procedure has been developed by Roads and Maritime for unexpected finds such
as threatened species, and has been adopted as partof the CEMP for multiple
projects.
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Effectiveness
rating

Unknown; monitor
developmentof
immature stages for
three weeks
following
translocation.

Unknown; monitor
moth activity at light
via a remote
cameraand
implement
corrective actions
and provisional
measures as
required.

Unknown; monitor
as outlinedin
Chapter?7.

Moderate, monitor
success and
implement
corrective actions.

Unknown, monitor
success and
implement
corrective actions.
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Threatened

species/
groups

Potentially Coastal Emu
lengthy

disruption to

Emu

movements

during

construction.

Emu-vehicle CoastalEmu
collisionson

the highway.

Highway CoastalEmu
creates a

barrierto Emu

movements

and access to

known

habitats, or

isolates

proportion of

the

population.

Impacts to
threatened
fish habitat
adjacentto
the project.

Woolgoolgato Ballina upgrade

Threatened fish

Mitigation measure

Provide access foremus
crossing corridorduring
construction and stage
construction through priorities
at bridge sites.

Permanentexclusion fencing
and escape gates orescape
points.

Targeted crossing structures
including large arches and
raised bridges.

Strict controls oftemporary
watercourse crossings.
Developmentofconstruction
methodologies to reduce
disturbance toinstream
habitats.
Managementofinstream
woody debris.
Implementation of water
quality control measures.

Managementof sedimentation

History of success

Bridges have been prioritised on other projects and this is a feasible approach.
Traffic control used on all upgrades by Roads and Maritime to accountfor local
traffic and screening of construction areas. This same method could be adapted
for emus.

Permanentfauna exclusion fencing has been used on multiple sections ofthe
Pacific Highwayto exclude fauna and direct to crossing points. Notbeen used
before for emus.

Targeted crossing structures for other fauna have been used on multiple projects
in Australia and overseas with high level of success. Raised bridges have been
used successfullyby cassowaries in north Queensland, however never before
targeted at emus.

DPI Fisheries has been consulted on a number of occasions with regard to
implementing mitigation measures to facilitate fish passage on Roads and
Maritime Highway projects. This involvementhas extended over the last 14 years
of the Pacific Highwayupgrading program.

Specific procedures have been drafted for the Oxleyan Pygmy Perchin
consultation with NSW Fisheries forthe Devils PulpitUpgrade. Experiences and
findings from Devils Pulpithave been used to inform this plan for the Woolgoolga
to Ballina project. Initial monitoring for Devils Pulpithas shown no change in water
quality during construction.
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rating

Unknown, monitor
success and
implement
corrective actions.

Unknown, monitor
success and
implement
corrective actions.

Unknown, monitor
success and
implement
corrective actions
and provisional
measures.
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Threatened

species/
groups

Artificial Threatened fish
structures

creating a

barrierto fish

passage

Fish trapped Threatened fish
in pools

adjacentto

construction

zone

Woolgoolgato Ballina upgrade

Mitigation measure

and erosion.

Managementof aquatic weeds
and pests.

Bed and bankreinstatement,
habitatrestoration

Design to prevent and/or
minimise in-stream barriers,
including appropriate design of
bridges and culverts to ensure
no physical, hydraulicand
behavioural barriers to aquatic
fauna movements.

Minimise culvertlength where
possible. Fisheries data has
shown thatfish passageis
affected when culvert length
reaches 60-70m,

Bridges on class 1 waterways
with no piers in the channel
Natural substrate in the floor of
culvert for potential habitat
Inspection, maintenance and
cleaning of culvert structures
to prevent blockages and
restricted fauna movements.

Developmentand
implementation ofa
translocation strategy.
Translocation of fish outside
the construction zone

History of success

Watercourse crossing (bridges and culverts ) for the Devils Pulpitupgrade have
been designed and constructed to be consistentwith the Guidelines for Controlled
Activities Watercourse Crossings (DWE 2008) and Why do Fish need to Cross the
Road? Fish Passage requirements for waterway Crossings (NSW Fisheries
2003.This standard of bridge design meets with Roads and Maritime management
goals of maintaining natural streamflow and velocity, and connectivity for
threatened fish.

Monitoring of fish passage would be undertaken during the operation ofthe Devils
Pulpitupgrade and any findings would be used to inform fish passage for the
Woolgoolga to Ballina upgrade.

The lessons learntfrom the Devils PulpitUpgrade have been consulted and
developed for the remainder ofthe Woolgoolga to Ballina upgrade.

Roads and Maritime has successfullytranslocate fish as partof the Banora Point
Upgrade however this has not included translocation of OxXleyan Pygmy Perch or
Purple Spotted Gudgeon.

Oxleyan Pygmy Perch and Purple Spotted Gudgeon have been successfully
maintained in aquaria (McDowall, 1996) and therefore it would be feasible that
these species could be cleared from the immediate impactarea and held in
aquaria for the duration of the proposed construction activities.
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Effectiveness
rating

Moderate, monitor
success and
implement
corrective actions

Unknown, monitor
success and
implement
corrective actions
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Threatened
species/
groups
Impacts to Threatened
threatened plants in-situ
flora outside
the
construction
(exclusion)
zone.

Woolgoolgato Ballina upgrade

Mitigation measure

Determine extent of
threatened flora populations in
situ to be directlyimpacted.
Identify and maintain exclusion
zones and limits of clearing.
Weed managementnear
threatened populations
Erosion and sedimentcontrol
Pre-clearing and clearing
procedures.

History of success

Standard procedures have been developed by Roads and Maritime and
documented in the Biodiversity Guidelines (RTA2011). The guidelines were
developed in consultation with OEH, NSW Departmentof Primary Industries
(Fisheries), biodiversity s pecialists and Roads and Maritime staffincluding project
managers, construction personnel and designers. Consultation was facilitated
through a number ofworkshops carried outin 2009. These procedures have been
developed using knowledge gained from a long historyof upgrades on the Pacific
Highwayand otherroad projects in NSW.

Protection of threatened plantpopulations in situ has been used successfullyon
multiple upgrades ofthe Pacific Highway and other major highways in NSW.
Recentexamples include Glenugie, Tintenbar to Ewingsdale and Sapphire to
Woolgoolga, howeverthe associated mitigation measures go back over at least15
years on other upgrades. Construction and operational monitoring has been
reported for numerous threatened flora species and reported on survival,
resilience and recruitmentofspecies such as Quassia species Moonee Creek.
Where mortalities are reported these are included in an adaptive management
framework.
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Threatened
species/
groups
Directloss of  Threatened
threatened plants
plants during
construction.

Populations of Threatened
threatened
flora impacted
by changes to
the water
quality within
and
immediately
adjacentto
the project.

Woolgoolgato Ballina upgrade

plants and EECs

Mitigation measure

Seed collection from
threatened plantspecies as
appropriate, for establishment
of ex-situ populations on offset
sites.

Establishmentof ex-situ
populations from seed and
cutting material collected from
impactareas (orother sites)to
offset sites.

Revegetation of appropriate
sites with germinated/struck
seedlings.

Translocation strategy
developed to identify suitable
plants and locations,
translocation of plants out of
areas of directimpact.
Establishmentoftranslocation
populationin appropriate
areas away from construction.
Maintenance of translocated
threatened flora population/s.

Water quality managed in
accordance with procedures in
the CEMP.

History of success

The procedures used depend on the species and Roads and Maritime typically
follows industrybestpractice as reported in RTA Seed Collection QA Specification
R176 and the Florabank Guidelines and Model Code of Practice
(www.florabank.org.au)and the NurseryIndustry Accreditation Scheme Australia
(NIASA) Best ManagementPractice Guidelines - 4th Edition, updated 2010.
Propagation and replanting of threatened plantspecies and translocation of
threatened plants maybe done in conjunction with offsetrequirements and has not
been done often by Roads and Maritime as a general construction procedure.
However Roads and Maritime has successfullytranslocated the following
threatened flora species included in this plan on the following projects:.

Linsaea incisa: Sapphire to Woolgoolga project.

Melaleucairbyana: Glenugie upgrade.

Roads and Maritime has also successfullytranslocated a number of other
threatened plants notincluded in this plan, as such they have not been detailed in
this table.

Translocation is notseen as a mitigation measure and would be trialled for other
species ifrequired as a condition of approval with ongoing monitoring to be
conducted to measure the success.

Roads and Maritime has successfullyused water quality controls across a number
of Pacific Highwayprojects. Procedures for water quality managementon
construction sites have been developed in accordance with the Blue Book
principles and form part of the CEMP process.
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8. Biodiversity offsets

8.1.Background

In the Woolgoolga to Ballina EIS (Roads and Maritime, 2013), it was identified that biodiversity offsets would
be required for the project for NSW and Commonwealth listed threatened species due to residual impacts. A
biodiversity offset strategy was prepared as part of the Working paper — Biodiversity.

This chapter provides further details on the biodiversity offsets, including the framework to guide the
dewvelopment and implementation of the biodiversity offset package for the project. Offsets for those
significantly impacted Commonwealth listed species have been identified and quantified against the EPBC
Act offset calculator.

Further information on offsets and investigations into potential offset properties is provided in Appendix H of
this report.

8.2. Decision framework

In accordance with the Roads and Maritime Pacific Highway upgrade offset principles, the following steps
will be followed in obtaining biodiversity offsets.

Step 1 - Identification of project impacts
Impacts as a result of the project have been included in the Woolgoolga to Ballina EIS (Roads and Maritime,

2012) and the Submissions / Preferred Infrastructure Report (Roads and Maritime, 2013), including a
determination of the level of impact to threatened species and vegetation communities.

Step 2 - Investigation into direct biodiversity offsets
In targeting potential offset lands, Roads and Maritime aims to meet the following criteria for the project:

e Properties located within 30km radius of the project extending to 100km with the agreement of the
Department of Planning and Infrastructure, OEH and DotE, where it can be demonstrated that a suitable
offset could not be found.

e Offset land would contain vegetation communities as detailed in Section 5.1.3.

e Land would be assessed as to its suitability as habitat for the threatened species impacted by the project
(including patch sizes) based on OEH and DotE threatened species profiles database.

o Offset land would comprise land that enables connectivity between adjacent areas of vegetation, where
possible.

o Offset land must be suitable for ongoing management for conservation through an appropriate legal
instrument.

Potential offset properties have been identified (refer to Appendix H). Field investigations are ongoing to
determine the suitability of these parcels of land. The status of these preliminary investigations is detailed in
Appendix H.

Woolgoolgato Ballina upgrade PAGE 408



Supplementary Biodiversity Assessment FINAL November 2013

Step 3 - Identification of other biodiversity offset measures
At this stage of the project, no other compensatory measures have been proposed as part of the biodiversity

offset package. Should this change in future, Roads and Maritime will review any potential other offset
measures against the requirements detailed in Appendix A of the EPBC Offsets Policy (2012) to determine
their suitability in consultation with the Department.

Step 4 - Assessment using EPBC Act offsets calculator
Section 8.3 of this report provides a preliminary EPBC Act offset calculation based on the impacts to the

MNES. To provide suitable offsets, Roads and Maritime will use potential offset properties from three
different scenarios:

e Properties Roads and Maritime currently owns or has commenced acquisition discussions with the
landowners.

e Private properties where landowners and Roads and Maritime have previously discussed the suitability
of their properties for offsets.

o Review of the NSW BioBanking Register to identify any potential registered sites.

Once potentially suitable sites have been located, they will be assessed using the EPBC offset calculator to
determine how they meet the offset requirements for the project. Refer to Section 7 and Appendix B for
further details on these investigations into potential offset properties.

Step 5 - Seek approval of offsets
Following receipt of project approval, Roads and Maritime will be seeking formal approval for the Biodiversity

Offset Strategy and Package for the project. Following receipt of approval Roads and Maritime can progress
any property/ negotiations and acquisitions required to meet the offset package requirements.

Step 6 - Implementation
Once approved the relevant biodiversity offset actions would be implemented in accordance with the
approval conditions and any plans of management deweloped for the proposed offset properties.

8.3. Assessment using the EPBC Act Environmental Offsets Policy
8.3.1. Background

The EPBC Act Environmental Offsets Policy (the policy) (DSEWPaC, 2012) was published in November
2012 and provides a methodology for the calculation of offset requirements for Matters of National
Environmental Significance (MNES). The policy relates to all MNES including heritage items, with offsets
required only if there is a significant residual impact. Offset requirements are one of the considerations that
are weighed at the decision stage of an approval in determining the overall acceptability of the proposed
action, and are included as a Condition of Approval for projects under Section 134 of the EPBC Act.

The offsets policy is accompanied by an offsets assessment guide. This guide explains a ‘balance sheet’
approach to estimating impacts and offsets for EPBC Act listed threatened species and ecological
communities.

Suitable offsets under the policy must be specific to the particular area, habitat type (ie foraging or roosting
habitat) and habitat condition or number of individuals of impacted MNES. The offsets must result in an

owerall conservation outcome that improves or maintains the viability of a protected matter (a MNES). The
offset package is to contain a minimum of 90 per cent direct offsets of the total offset requirement for each
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MNES, and a maximum of 10 per cent comprising other compensatory measures such as contributions
towards research or particular threat abatement works.

Other key considerations in the policy include:

e The offset must account for the status of the protected matter that is being impacted (ie MNES that
are critically endangered require a greater degree of offsetting than MNES that are listed as
wlnerable).

e Suitable offsets must be additional to what is already required, determined by law or planning
regulations, or agreed to under other schemes or programs.

e The offset must have transparent governance arrangements including the ability to be readily
measured, monitored, audited and enforced.

e The offset must be informed by scientifically robust information and incorporate the precautionary
principle in the absence of scientific certainty.

e Where relevant, the quality of the offset site must be at least equal to that of the impact site.

Offset requirements under the EPBC Act were not assessed in the EIS. This section aims to address the
policy only where the project is likely to have a residual significant impact on a MNES (as identified in section
8.3.2). Impacts on MNES from the project have been assessed using the offset calculator and the criteria in
the policy to ensure any potential offset satisfies the requirements of the policy.

8.3.2. Matters of National Environmental Significance (MNES)

The project would potentially significantly impact 17 MNES. These are listed in Table 8-1 along with the legal
status as listed under the EPBC Act. An EPBC Act offset assessment is provided for each of these MNES in
the following sections.

Table 8-1 MNES potentially significantly impacted by the project

Protected matter EPBC Act status

Threatened ecological communities
Lowland Rainforest of Subtropical Australia Critically Endangered

Threatened flora species

Acronychia littoralis Scented Acronychia Endangered
Angophora robur Sandstone Rough Barked Apple Vulnerable
Arthraxon hispidus Hairy Joint-grass Vulnerable
Cryptocarya foetida Stinking Cryptocarya Vulnerable
Endiandra hayesii Rusty Rose Walnut Vulnerable
Eucalyptus tetrapleura Square fruited Ironbark Vulnerable
Quassia sp. 'Moonee Creek' Moonie Quassia Endangered
Prostanthera cineolifera Singleton Mint Bush Vulnerable
Syzygium hodgkinsoniae Red Lily Pilly Vulnerable
Threatened fauna species

Mixophyes iteratus Giant Barred Frog Endangered
Phascolarctos cinereus Koala Vulnerable
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Protected matter EPBC Act status

Nannoperca oxleyana Oxleyan Pygmy Perch Endangered
Phyllodes imperialis Pink Underwing Moth Endangered
Xanthomyza phrygia RegentHoneyeater Endangered
Dasyurus maculatus maculatus Spotted-tail Quoll Endangered
Lathamus discolor Swift Parrot Endangered

For the purposes of this assessment, protected maters listed in Table 8-1 are grouped in the following review
as either rainforest habitats, sclerophyll forest habitats or threatened fauna species.

All impacts noted include impacts that would result from the project described in the EIS, any design
refinements (as described in Chapter 3 of this report), any impacts resulting from the use of ancillary facility
sites (as described in Chapter 2 of this report), or as a result of supplementary surveys (as described in
Chapter 5 of this report).

As result of design refinements and further survey data some MNES reported as being significantly impacted
in the EIS (such as Macadamia tetraphylla), would no longer be significantly impacted by the proposal.

8.3.3. EPBC Act offsets calculator

The offsets calculator provided with the offsets policy allows for calculation of the level of habitat quality and
area or number of individuals required to be offset based on the level of impact from the project. The
calculator requires a habitat quality ‘score’ as a measure of how well a particular site supports a particular
threatened species or ecological community and contributes to its ongoing viability. Three components
contribute to the calculation of this score:

e Site condition.
e Site context.

e Species stocking rate.

The offsets calculator guide only briefly explains the scoring system data based on indicators from these
three components and there is no specific field methodology provided in the guide for calculating habitat
condition scores. Habitat condition was determined by assessing existing data and collected field data
regarding habitat qualities across the entire area of habitat for the species/ecological community that would
be impacted by the project. This is discussed further in this chapter for each protected matter. Considering
the wide variation in habitat condition observed across the entire study area, an average habitat condition
score was estimated in some cases based on existing data. (It should be noted that habitat condition scores
are not required when calculating offsets based on the number of individuals being impacted.)

The impacts on each MNES are based on the direct and likely indirect impacts from the project. Some
species are more winerable to potential indirect impacts than other species; potential impacts relate to life
history attributes, the proximity of the remaining individuals/areas to the project boundary, topographic
factors, and local habitat conditions.
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Inputs into the calculator for the impact area include:

e The ‘start area’. This is the area of habitat that would be impacted for each species or, if feasible, the

number of individuals. If these data are not available, then the area of habitat attribute may be more
appropriate.

e The ‘start quality’. This is a measure of the quality of each area of habitat for a species on a scale of 1
to 10.

Given the very long duration of the project and difficulty in identifying discrete habitat patches or polygons for
threatened species, there are difficulties in determining the start area and start quality for some species. This
is particularly an issue for widespread species with generalist habitat requirements (such as Spotted-tailed
Quoll, Swift Parrot and Regent Honeyeater). It is difficult to determine quantitatively the density of a species

known to use a site (ie the stocking rate), as per the guideline, and this data has been estimated based on
the habitat condition and using a precautionary approach.

For example, Hairy Joint Grass (Arthraxon hispidus) currently occupies cleared and modified habitat, but
some areas of seemingly suitable habitat are not occupied by the species. This means that it is not possible
to model the predicted presence of some species across the whole project accurately. Therefore, the known
extent of this species is used as the basis for the assessment of impacts (refer section 8.3.5).

Inputs into the calculator for the offset area include:

e Temporal scales including time over which loss is averted (maximum 20 years) and time until
ecological benefit.

e Risk scales including risk of loss without and with the establishment of the offset.
e Future habitat quality with and without the establishment of an offset.

e Confidence in the result is the level of certainty about the success of the proposed offset.

Once all the above data attributes are entered into the offsets calculator, a percentage of the impact offset is
provided.

The following assessments for each MNES provide further explanation of the above factors and working
examples of this assessment methodology.

8.3.4. Rainforest habitats

This section details potential offset requirements for rainforest habitat communities and rainforest plant
species that would be significantly impacted by the project. This includes Lowland Rainforest of Subtropical
Australia and the following threatened rainforest flora species: Acronychia littoralis, Cryptocarya foetida,
Endiandra hayesii and Syzygium hodgkinsoniae.

Lowland Rainforest of Subtropical Australia
The project would result in:

e Direct impacts on two hectares of the critically endangered community Lowland Rainforest of
Subtropical Australia (‘Lowland Rainforest’).

e Potential indirect impacts on the remaining areas of three patches, comprising a total of around three
hectares. These areas are conservatively estimated to comprise all of patch 1 (1.4 hectares), the
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remaining areas of patch 2 downslope on the eastern side of the project (1.5 hectares) and a small
area of patch 3 (0.1 hectares). As mitigation measures would be implemented to minimise potential
indirect impacts, and because of the conservative nature of the above estimate, only half of this

potential indirect impact has been assigned to the calculator (that is, 1.5 hectares).

This would result in a total direct and indirect impact to Lowland Rainforest community of 3.5 hectares.

According to the values assigned to the calculator (refer to Table 8-2), an offset supporting 40 hectares of
Lowland Rainforest with similar habitat quality would be sufficient to offset the 3.5 hectares impacted. Due to
the critically endangered status of this ecological community a larger degree of offset is required compared
with endangered and wlnerable listed protected matters.

The values and a rationale for the offset measures are provided in Table 8-2.

Table 8-2 Lowland Rainforest — impacts and rationale for offset measures

N

IMPACT AREA
Area (ha) 3.5

Start quality (scale 8
of 0-10)

OFFSET AREA

Risk-related time 20
horizon (max. 20
years)

Time until ecological 10
benefit (years)

Area (ha) 40

oo

Start quality (scale
of 0-10)

Riskof loss (%) 30
without
offset

Future quality 7
without

offset (scale of0-10)

Riskofloss (%)with 10
offset

Future quality with 8
offset

(scale of 0-10)
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The area of direct (2 hectares) and indirectimpact (1.5 hectares)to
rainforesthabitats which conform to the condition criteria for the critically
endangered community.

This is based on the proportion of exotic and native canopy cover and
species diversitywith up to 20% Camphor Laurel recorded in one patch.
All three patches had a relatively high diversity of species (listed in
Appendix A of the EPBC Act listing advice) comprising 32 to 38 species
and 80% or greater native canopy cover.

This describes the timeframe over which changes to the in the level of
riskto a proposed offsetsite can be considered and quantified. This value
is capped at 20 years or the life of an offset whicheveris shorter.
Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

Although an offset site would supporthigh qualityrainforesthabitats,
restoration measures would likelybe required to manage/eliminate
existing threatening processes and improve habitatqualityattributes.
Managementactivities to minimise existing threats are likelyto be
achieved within 10 years.

An offset of 40 hectares oflowland rainforestwith similar habitat qualities
would be sufficientto offset the impacts from the project.

Habitat quality of a potential offsetsite has been assumed to be the same
as the impactarea.

Considering the existing threats to areas of lowland rainforeston private
property are likely to include weed invasion, livestock, feral fauna
species, ongoing clearing and underscrubbing for developmentand/or
other activities such as agriculture/hobbyfarming, arisk of loss without
the offset has been identified as 30%.

Considering the likelyexisting threats to areas of lowland rainforeston
private property, the future quality has been reduced by a single point
from the start quality.

Considering the existing high level of threat to lowland rainforesta
residual risk of 10% has been assigned.

It is envisaged with the implementation of managementand restoration
measures the future quality of the of the offset would be maintained at
existing levels
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N

Confidenceinresult 90 There is a high confidence of a potential offset providing an improved
(%) outcome for lowland rainforest provided adequate restoration, monitoring
and managementactions are implemented.

% of impactoffset 102 This scenario would provide for 102% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of90% of the offset.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures.
to 10%) This may include contributions towards research oflowland rainforest.

Acronychia littoralis
A small area within a drainage line on the edge of the existing highway and north of Coolgardie Road is

dominated by a stand of Acronychia sp. that appeared entirely clonal (estimated 125 stems, but only one
individual). It is unclear if this clonal stand of Acronychia sp. is a form of A. littoralis descended from an A.
oblongifolia hybrid or a sterile form of A. oblongifolia. As a precaution, this plant is considered as being A.
littoralis and the total impact is considered to comprise a single individual. The number of individuals would
be used to determine offsets for this species. As there is only a single individual of this species known from
the study area, and this individual would be directly impacted by the project, the consideration of potential
indirect impacts on remaining individuals is not applicable and has not been included in the calculations.

According to the values assigned to the calculator, an offset supporting two individuals would provide a
suitable offset for the species. This may comprise translocation of the impacted individual (or part of) into an
offset site or plantings of propagated seeds or cuttings. The values and a rationale for the offset measures
are provided Table 8-3.

Table 8-3 Acronychia littoralis — impacts and rationale for offset measures

R N

IMPACT

Number of 1 A single clonal individual suspected to be Acronychia littoralis would be

individuals impacted impacted by the project.

OFFSET

Time horizon 20 Considering the offsetis proposed to be established in perpetuity, the

(years) maximum risk-related time horizon was assigned.

Start value (number  0-1 A start value of 0 to 1 individuals has been assigned (these both yield the

of individuals) same resultin the calculator) based on the potential for translocation
and/oran offset supporting an existing individual.

Future value without 0 Considering the existing threats to areas of habitatfor this species and

offset (number of the potential for translocation to an offsetsite supporting 0 individuals a

individuals) future site value of 0 is assigned.

Future value with 2 A future site value of 2 individuals has been assigned based on the

offset (number of potential for translocation and/or an offset supporting existing individuals.

individuals)

Confidenceinresult 60 Considering the potential for the offsetfor this species could comprise

(%) translocated/propagated plants there is some risk thattranslocation and
plantings mayfail therefore a confidence of 60% has been assigned.

% of impactoffset 95 This scenario would provide for 95% of the required offset, there is

potential for this to be increased with increased number of individuals
existing on an offset site or established on an offsetthrough translocation
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R e

or plantings of propagated seed/cuttings.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures.

to 10%) This may include contributions towards research ofthe species. Further
taxonomic assessmentof Acronychia littoralisis likely to contribute to the
knowledge aboutlife cycle attributes and understanding ofthe species.

Cryptocarya foetida
A total of 88 individuals have been recorded in the study area, of which 13 individuals would potentially be

directly impacted by the project; this would be around 15 per cent of the known population in the study area.
According to the calculator, an offset supporting 70 individuals with restoration measures to increase the
population by at least 10 individuals would provide a suitable offset for the species. The values and a
rationale for the offset measures are provided in Table 8-4.

Table 8-4 Cryptocarya foetida — impacts and rationale for offset measures

R e

IMPACT

Number of 13 A total of 13 individuals would be directlyimpacted from the proposal.

individuals impacted Indirect impacts to the remaining individuals in adjacentareas upslope of
the projectis considered unlikely.

OFFSET

Time horizon 20 Considering the offsetis proposed to be established in perpetuity, the

(years) maximum risk-related time horizon was assigned.

Start value (number 70 A start value of 70 individuals has been assigned based on the presence

of individuals) of at leastthis manyplants on surrounding properties

Future value without 65 The existing threats to areas of habitat on private property are likely to

offset (number of include weed invasion, livestock, ongoing clearing and underscrubbing for

individuals) developmentand/or other activities such as agriculture/hobbyfarming.
Therefore the future value without the offset includes a reduction of5
individuals in recognition of these ongoing threats.

Future value with 80 A future site value of 80 individual has been assigned based on the

offset (number of potential for translocation and/or plantings, and ongoing management

individuals) improving habitat conditions to facilitate natural recruitment of individuals
increasing the startvalue by 10 individuals.

Confidenceinresult 90 There is a high confidence of a potential offsetto provide an improved

(%) outcome for the species considering the number ofindividuals thatwould
potentiallybe protected (70 individuals) providing an improved outcome
for the species. This is based on adequate restoration, monitoring and
managementactions being implemented.

% of impactoffset 100 This scenario would provide for 100% of the required offset.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures.

to 10%) This may include restoration or protection of areas of habitatfor the

species (ie fencing a council reserve) and/or contributions towards
research ofthe species.
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A total of 30 individuals have been recorded in the study area, of which three individuals would potentially be
directly impacted by the project, comprising around 10 per cent of the known population in the study area.
There is potential for an additional two individuals of the species close to the project footprint to be indirectly

impacted and therefore the total impact assigned for this species in the calculations is five individuals.

According to the calculator, an offset supporting 10 individuals with restoration measures to increase the
population size by at least five individuals would provide a suitable offset for the species. The values and a
rationale for the offset measures are provided in Table 8-5.

Table 8-5 Endiandra hayesii — impacts and rationale for offset measures

EED | Ee

IMPACT

Number of
individuals impacted

OFFSET

Time horizon
(years)

Start value (number
of individuals)

Future value without

offset (number of
individuals)

Future value with
offset (number of
individuals)

Confidence inresult
(%)

% of impactoffset

Other measures (up
to 10%)

20

10

16

75%

101
10
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A total of 5 individuals would be impacted, 3 directly and potentially 2
indirectly from the project. Any further indirectimpacts to remaining
individuals in adjacentareas upslope ofthe projectis considered unlikely.

Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

A start value of 10 individuals has been assigned based on the presence
of at leastthis manyplants on surrounding properties.

The existing threats to areas of habitat on private property are likely to
include weed invasion, livestock, ongoing clearing and underscrubbing for
developmentand/or other activities such as agriculture/hobbyfarming.
Therefore the future value without the offset includes a reduction of 1
individual (10%) in recognition of these ongoing threats.

A future site value of 16 individuals has been assigned based on the
potential for translocation and/or plantings, and ongoing management
improving habitat conditions to facilitate natural recruitmentof individuals
increasing the startvalue by 6 individuals.

There is a high confidence of a potential offsetto provide an improved
outcome for the species considering the existing number ofindividuals
that would potentiallybe protected providing an improved outcome for the
species. There are some potential risks with translocation of this species
(limited to three individuals) failing, however there is a better chance of
propagated individuals surviving and therefore the confidence has been
reduced to 75%. This is based on adequate restoration, monitoring and
managementactions being implemented.

This scenario would provide for 101% of the required offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration of areas of habitatfor the species elsewhere
and/or contributions towards research ofthe species.
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The project would awoid all known locations of this species. However, one individual occurs less than one
metre from the project footprint and is likely to be indirectly impacted. An additional eight individuals occur
around 4.5 kilometres to the north of this individual on the edge of the project footprint and are likely to be
part of a separate sub-population of this species. Indirect impacts on the single individual could result from
edge effects and altered hydrology regimes. According to the calculator, an offset supporting two individuals
would provide a suitable offset for the species. This may comprise translocation of the impacted individual

(or part of) into an offset site or plantings of propagated seeds or cuttings. The values and a rationale for the
offset measures are provided in Table 8-6.

Table 8-6 Syzygium hodgkinsoniae — impacts and rationale for offset measures

T N

IMPACT

Number of
individuals impacted

OFFSET
Time horizon
(years)

Start value (number
of individuals)

Future value without
offset (number of
individuals)

Future value with
offset (number of
individuals)

Confidence in result
(%)
% of impactoffset

Other measures (up
to 10%)
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20

0-1

50

96
10

A single individual of this species is within one metre ofthe project
footprint and would potentiallybe indirectly impacted. This individual
constitutes the known population in the study area.

Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

A start value of 0 to 1 individuals has been assigned (these both yield the
same resultin the calculator) based on the potential for translocation
and/oran offset supporting an existing individual.

Considering the existing threats to areas of habitatfor this species and
the potential for translocation to an offsetsite supporting 0 individuals a
future site value of 0 is assigned.

A future site value of 2 individuals has been assigned based on the
potential for translocation and/or an offsetsupporting existing individuals.

Considering the potential for the offsetfor this species could comprise
translocated/propagated plants there is somerisk thattranslocation and
plantings mayfail therefore a confidence of 50% has been assigned.

This scenario would provide for 96% of the required offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration of areas of habitatelsewhere (ie council
reserves)and/or contributions towards research ofthe species.
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8.3.5. Sclerophyll forest habitats

This section details potential offset requirements for Angophora robur and Quassia sp. Moonee Creek which
generally occur in dry sclerophyll forest habitats including drainage lines within dry forest areas.

Angophora robur
Table 8-8 presents the impacts of the project on Angophora robur as well as habitat quality attributes and a

calculation of required offset values. The number of individuals that would be impacted has been quantified
along with the area of habitat. However, for this assessment, the area is considered more appropriate to
provide an estimate of the offset requirements, rather than population number.

Indirect impacts on the remaining individuals of Angophora robur adjacent to the project footprint are not
anticipated to be substantial and mitigation measures would be implemented to manage weeds, water
quality and diseases that may potentially result in indirect impacts on individuals and habitats. The project
footprint would be downstream of the majority of the retained individuals and therefore minimising potential
impacts from altered hydrological and soil conditions, weed invasion and limiting the potential for habitat
changes. Considering Angophora robur has been observed growing in edge-affected habitats throughout the
study area and grows in low nutrient soils with a lower susceptibility to weeds (including roadsides), impacts
from edge effects are not anticipated to be substantial.

Considering the lower susceptibility of the species to indirect impacts and the relatively large area of habitat
included in the impact and offset calculations, no additional impact has been assigned for indirect impacts.
According to the calculator, an offset ratio of around 5:1 would be required for any indirect impacts.

According to the calculator, an offset supporting 400 hectares of occupied Angophora robur habitat with
similar habitat quality would be sufficient to offset the 84.1 hectares directly impacted. The values and a
rationale for the offset measures are provided in Table 8-7.

Table 8-7 Angophora robur — impacts and a rationale for offset measures

I o

IMPACT AREA

Area (ha) 841 The area of habitatoccupied by Angophora roburdirectlyimpacted bythe
project.

Start quality (scale 9 This is based on the high quality of the majority of habitatin which

of 0-10) Angophora roburoccurs in the projectfootprint

OFFSET AREA

Time over which 20 Considering the offsetis proposed to be established in perpetuity, the

loss is averted maximum risk-related time horizon was assigned.

(max. 20 years)

Time until ecological 5 Considering the relatively high condition and moderate/minimal threats to

benefit (years) the majorityof habitatin the locality occupied by Angophora robur, there
is envisaged to be minimal managementrequirements on a potential
offset site supporting a relatively large area of occupied habitat. Therefore
five years has been assigned forthe establishmentand initial
managementofan offset site, and similarlythe time until ecological
benefithas been assigned the same value.

Area (ha) 400 An offset of 400 hectares of habitat occupied by Angophora rob urwith

similar habitatqualities would be sufficientto offset the impacts from the
project. Based on stocking rates quantified in the project footprint (84
individuals per hectare)a 400 hectare offset site would supportaround
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Start quality (scale 9
of 0-10)

Riskofloss (%) 20
without

offset

Future quality 8
without

offset (scale of 0-10)

Riskof loss (%)with 5
offset

Future quality with 9
offset

(scale of 0-10)
Confidenceinresult 90
(%)

% of impactoffset 99

Other measures(up 10
to 10%)
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33,600 individuals.

Habitatquality of a potential offsetsite has been assumed to be the same
as the impactarea.

The existing threats to areas of occupied habitaton private property are
likely to include weed invasion, livestock, feral fauna species, ongoing
clearing and underscrubbing for developmentand/or other activities such
as agriculture/quarries and altered fire regimes. As such, a risk of loss
withoutthe offset has been identified as 20%.

Considering the likelyexisting threats to areas of occupied habitaton
private property, the future quality has been reduced by a single point
from the start quality.

An offset site would substantiallyreduce the risk of loss eliminating the
majority of threats to the species, howeversome residual riskis
considered to be presentand a value of 5% has been assigned.

It is envisaged with the implementation of managementand restoration
measures the future quality of the of the offset would be maintained at
existing levels

There is a high confidence of a potential offset providing an improved
outcome for Angophora roburprovided adequate restoration, monitoring
and managementactions are implemented.

This scenario would provide for 99% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of 90% of the offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration of areas of habitatand/or contributions
towards research of Angophora robur.

FINAL November 2013
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Quassia sp. Moonee Creek
Detailed surveys of this species recorded a total of 899 stems of which 35 would be directly impacted in the

project footprint (four per cent of the local population). The remaining individuals are within 50 metres of the
road edge, with up to 167 stems within 10 metres of the construction edge. There is potential for further
indirect impacts on these plants within 10 metres of the project footprint, and therefore these have been
included in the calculations, resulting in a total impact on 202 stems (22 per cent of the local population).

Indirect impacts could result from altered exposure and light levels and increased potential for competition
from weeds and other flora due to the altered conditions. The counting of stems was considered more
appropriate as the extent of each individual was unknown (as this plant is known for suckering, shoots would
grow from lateral roots or buried stems and may emerge some distance from the originating plant). Therefore
the offset assessment has been based on the number of stems.

According to the calculator, an offset supporting up to 670 stems with similar habitat quality would be
sufficient to offset the 202 stems potentially impacted. The values and a rationale for the offset measures are
provided in Table 8-8.

Table 8-8 Quassia sp. Moonee Creek — impacts and rationale for offset measures

T T L

IMPACT

Number of 202 A total of 202 stems would be directly (35 stems)and potentiallyindirectly

individuals impacted impacted (167 stems) from the proposal.

OFFSET

Time horizon 20 Considering the offsetis proposed to be established in perpetuity, the

(years) maximum risk-related time horizon was assigned.

Start value (number 670 A start value of 670 stems has been assigned based on the presence of

of individuals) atleastthis many plants on surrounding properties.

Future value without 603 The existing threats to areas of habitat on private property are likely to

offset (number of include ongoing clearing and underscrubbing for developmentand/or

individuals) other activities such as agriculture/quarries. The future value of the offset
includes areduction of67 stems (10%) in recognition ofthese ongoing
threats.

Future value with 834 A future site value of 834 individuals has been assigned based on the

offset (number of potential for translocation and/or plantings, and ongoing management

individuals) improving habitat conditions to facilitate natural recruitment of individuals
increasing the startvalue by 164 stems.

Confidenceinresult 90 There is a high confidence of a potential offsetconsidering the existing

(%) number ofindividuals thatwould potentiallybe protected providing an
improved outcome for the species. This is based on adequate restoration,
monitoring and managementactions being implemented.

% of impactoffset 100 This scenario would provide for 100% of the required offset.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures.

to 10%) This may include restoration of areas of habitatand/or contributions

towards research ofthe species.
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Prostanthera cineolifera
This species was recorded along Tabbimoble Creek inhabiting a narrow belt of deep sandy soils on the

creek banks and surrounding flats. Surveys for this species were considered adequate and no
supplementary surveys were undertaken. Impacts on this species are estimated to consist of 250 individuals
occurring over 0.4 hectares, from an estimated population of 5000 to 8000 individuals occurring over around
2.2 hectares surrounding Tabbimoble Creek. The taxonomic status and distribution of this species and other
species in the same genus is uncertain.

There is potential for indirect impacts on this species, but habitat for the species impacted is currently edge-
affected and open to livestock, so the species is likely to be somewhat tolerant of edge effects and it persists
in areas adjacent to the existing highway.

Indirect impacts have been accounted for with individuals in close proximity to the footprint (less than five

metres away) included in the 250 individuals that would be impacted. Proposed mitigation measures would
limit the potential for indirect impacts to have a substantial impact on the surrounding population.

According to the calculator, an offset supporting up to 800 individuals with habitat restoration measures to
facilitate expansion of the population would be sufficient to offset the impact on 250 individuals. The values
and a rationale for the offset measures are provided in Table 8-10.

Table 8-9 Prostanthera cineolifera — impacts and rationale for offset measures

R N

IMPACT

Number of 250 Impacts to this species are estimated at250 individuals occurring over 0.4

individuals impacted hectares

OFFSET

Time horizon 20 Considering the offsetis proposed to be established in perpetuity, the

(years) maximum risk-related time horizon was assigned.

Start value (number 800 A start value of 800 individuals has been assigned based on atleastthis many

of individuals) individuals being presenton adjacentproperties and this numberis sufficientto
offset the proposed impacts. However an offsetin this area of habitatwill
include a greater number ofindividuals (5000—-8000).

Future value without 600 Considering the existing threats to this species on private property comprising

offset (number of ongoing degradation of habitatand removal of plants for agricultural activities

individuals) the future value withoutoffset has been reduced by 200 individuals from the
start value. The populationin the study areais currently open to grazing cattle.

Future value with 900 A future site value of 900 individuals has been assigned whichis 100

offset (number of individuals greaterthan the start value, in recognition that threatening

individuals) processes would be minimised/removed and habitatrestoration implemented
with the establishmentofthe offset.

Confidenceinresult 90 There is a high confidence of a potential offsetconsidering the existing number

(%) of individuals thatwould potentiallybe protected providing an improved
outcome for the species. This is based on adequate restoration, monitoring
and managementactions being implemented.

% of impactoffset 104 This scenario would provide for 104% of the required offset.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures. This

to 10%) may include contributions towards research ofthe species. Considering the

unknown taxonomic status and distribution ofthe species, scientificresearch
into these factors would substantially contribute towards the conservation of
the species.
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Arthraxon hispidus
This species occurs in or on the edges of rainforest and in wet sclerophyll forest, including modified habitats

such as exotic grasslands. In the study area it occurs in areas of low elevated pasture and derived grassland
subject to flooding, including the edges of rainforest patches. Habitat quality for this species is relatively
difficult to quantify due its occurrence in cleared and modified habitats, with the major habitat factor linked to
hydrological regimes. Considering the relatively high abundance of the species recorded in these habitats,
the habitat quality has been assumed to be relatively high. There are difficulties in identifying individuals due
to the creeping habit and density of the species where it occurs. Therefore the assessment is based on the
area of direct and indirect impact on habitat occupied by this species.

The total area of occupied habitat identified in the study area comprises 20.9 hectares of which the project
would potentially impact 8.4 hectares (around 40 per cent). There is also potential for indirect impacts on at
least five hectares of the remaining areas of occupied habitat.

The total direct impact and potential indirect impact comprises 13.4 hectares. According to the calculator, an
offset supporting 54 hectares of occupied Arthraxon hispidus habitat with similar habitat quality would be
sufficient to offset the impacts of the project. The values and a rationale for the offset measures are provided
in Table 8-10.

Table 8-10 Arthraxon hispidus — impacts and rationale for offset measures

T T L

IMPACT AREA

Area (ha) 134 The area of occupied habitatdirectly and potentially indirectlyimpacted
by the project.

Start quality (scale 7 This is based on the high population numbers recorded in the areas of

of 0-10) habitatin the study area.

OFFSET AREA

Time over which 20 Considering the offsetis proposed to be established in perpetuity, the

loss is averted maximum risk-related time horizon was assigned.

(max. 20 years)

Time until ecological 5 A time horizon of 5 years has been assigned to establish the offsetsite

benefit (years) following the impacts from the project and for the ecological benefitof the

offset to be realised. This mayinclude translocation and establishment of
impacted individuals on an offset site and appropriate monitoring and

managementactions.
Area (ha) 30 An offset of 30 hectares of occupied habitatwith similar habitatqualities
would be sufficientto offset the impacts from the project.
Start quality (scale 7 Habitat quality of a potential offsetsite has been assumed to be the same
of 0-10) as the impactarea.
Riskof loss (%) 40 Considering the occurrence of the species within existing areas of
without pasture currently grazed by livestock and potentiallysubjectto impacts
offset from other agricultural activities on private property, the potential for loss

in the absence ofan offset and appropriate managementis considered to
be greaterfor this species. Therefore arisk of loss withoutthe offsethas
been identified as 40%.

Future quality 5 Considering the existing threats to occupied habitaton private property,
without the future quality has been reduced by a single pointfrom the start

offset (scale of 0-10) quality.

Riskofloss (%)with 10 Considering the existing high level of threat to occupied habitata residual
offset riskof 10% has been assigned.
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R N

Future quality with 7 It is envisaged with the implementation of managementand restoration
offset measures the future quality of the offsetwould be maintained atexisting
(scale of 0-10) levels.

Confidenceinresult 90 There is some level of risk from translocation ofindividuals, however
(%) there is a high confidence of a potential offsetwith an existing population

providing an improved outcome for this species provided adequate
restoration, monitoring and managementactions are implemented.

% of impactoffset 92 This scenario would provide for 92% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of 90% of the offset.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures
to 10%) such as contributions towards research ofthe species.
8.3.6. Threatened fauna

Pink Underwing Moth (Phyllodes imperialis smithersi)
The Pink Underwing Moth (Phyllodes imperialis smithersi) was identified in areas of lowland rainforest at

Section 10. Areas of potential and known habitat for the species were identified in the field and used to score
‘habitat condition’ based on the known breeding and feeding requirements of the species. This included the
presence of the host plant (Carronia multisepalea) required for breeding, the number of native fleshy-fruited
tree species present (more than 20 species were recorded) and a measurement of canopy cover.

In Section 10 of the study area, two large areas (cowvering 33.2 hectares) were identified as known habitat for
Pink Underwing Moth where moth larvae were detected on the host plant (Carronia multisepalea), and an
additional 18.1 hectares of habitat that comprised areas where the host plant was detected with no larvae,
yet represents potential breeding habitat for the moth. The remaining areas comprised potential habitat
where the host plant was not recorded but some food plant species were. Impacts on Pink Underwing Moth
from the project would be limited to vegetation of this potential habitat type with no host plant present and no
confirmed presence of the moth.

There is still potential for indirect impacts on areas of known habitat, mainly from road lighting at the
interchange at Wardell. This impact is anticipated to be low, howewver, given the intersection has been
relocated away and lighting structures to minimise light spill into adjacent areas. In addition, impacts on the
Phyllodes spp from artificial lights are considered unlikely, with the species showing little attraction to them
(Dr Don Sands, pers. comm.). Considering the potential for indirect impacts, an additional 0.5 hectares of
indirect impact has been added to the 2.5 hectares of direct impact, making the total area to be considered
for offsets as three hectares.

According to the calculator, an offset supporting up to 10.2 hectares of potential habitat would be sufficient to
offset the impact on three hectares of habitat. The values and a rationale for the offset measures are
provided in Table 8-11.
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Table 8-11 Pink Underwing Moth — impacts and rationale for offset measures

T N

IMPACT AREA

Area (ha) 3
Start quality (scale 6
of 0-10)

OFFSET AREA

Time over which 20
loss is averted
(max. 20 years)

Time until ecological 10
benefit (years)

Area (ha) 10

Start quality (scale 9
of 0-10)

Riskofloss (%) 30
without

offset

Future quality 8
without

offset (scale of 0-10)

Riskofloss (%)with 10
offset

Future quality with 9
offset

(scale of 0-10)
Confidenceinresult 90
(%)

% of impactoffset 102

Other measures(up 10
to 10%)
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The area of potential lowland rainforesthabitatdirectly impacted (2.5
hectares) and potentiallyindirectlyimpacted (0.5 hectares).

This is based on the absence ofthe hostplantin areas of potential
rainforesthabitats impacted

Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

Restoration measures would likelybe required on an offset site
supporting lowland rainforestto manage/eliminate existing threatening
processes threatening processes and improve habitatquality attributes.
Although an offset site would supporthigh qualityrainforesthabitats
managementactivities to minimise existing threats are likelyto be
achieved within 10 years.

An offset of 10 hectares of habitat occupied by the hostplant and Pink
Underwing Moth would be sufficientto offset the impacts from the project.

This is the habitatquality of adjacentareas of habitat avoided by the
projectwhich support Pink Underwing Moth (and the hostplant) habitat. If
the habitatquality of a potential offsetsite is assumed to be the same as
the impactarea (6) the offset requirements can still be achieved provided
a largeroffset areais provided.

The existing threats to areas of lowland rainforest (potential habitat) on
private property are likely to include weed invasion, livestock, feral fauna
species,ongoing clearing and underscrubbing for developmentand/or
other activities such as agriculture/hobbyfarming. As such, a risk of loss
withoutthe offset has been identified as 30%.

Considering the likelyexisting threats to areas of lowland rainforest
(potential habitat) on private property, the future quality has been reduced
by a single pointfrom the start quality.

Considering the existing high level of threat to potential habitata residual
riskof 10% has been assigned.

It is envisaged with the implementation of managementand restoration
measures the future quality of the offsetwould be maintained atexisting
levels.

There is a high confidence of a potential offset providing an improved
outcome for Pink Underwing Moth provided adequate restoration,
monitoring and managementactions are implemented.

This scenario would provide for 102% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of 90% of the offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration ofareas of habitatand/or contributions
towards research of Pink Underwing Moth.

PAGE 424



Supplementary Biodiversity Assessment FINAL November 2013

Koala (Phascolarctos cinereus)
Habitat for the Koala (Phascolarctos cinereus) was identified in the project area based on the proportion of

known feed tree species present in each BioMetric vegetation type as determined in the field (that is, habitat
critical for sunvival). Details of important Koala populations were also identified in the EIS and this report.
Preferred Koala habitat was identified within discrete polygons or habitat patches centred on the project
corridor. The number of habitat patches and their size was quantified and a habitat condition score applied to
each using the Koala habitat categories as described in the Koala Recovery Plan (DECC, 2008) as a basis
for habitat condition and their ability to support Koala populations. These categories included primary,
secondary and tertiary Koala habitat.

The project would directly impact on 375 hectares of potential habitat. The area of impact for the Koala is
considered to be areas of primary and secondary habitat that are capable of supporting to medium- to high-
density Koala populations. Indirect impacts on Koala would be mitigated through connectivity structures,
including large underpasses, overland bridges and exclusion fencing, as well as through general mitigation
measures including Koala habitat revegetation and weed management. Considering the proposed measures
to mitigate indirect impacts on Koala, no additional values have been assigned to the calculator for indirect
impacts.

According to the calculator, an offset supporting up to 1450 hectares of potential habitat with similar
proportions of primary and secondary habitat would be sufficient to offset the impact on 375 hectares of
potential habitat directly impacted. The values and a rationale for the offset measures are provided in Table
8-12.

Table 8-12 Koala — impacts and rationale for offset measures

R N

IMPACT AREA

Area (ha) 3754 This is the area of habitatimpacted by the project that meets the criteria
for ‘habitatcritical to the survival of koalas’.

Start quality (scale 7 This is based on an approximate average of habitatquality throughoutthe
of 0-10) projectcorridor, including primary (8-10) and secondaryhabitat (4-6).
OFFSET AREA

Time over which 20 Considering the offsetis proposed to be established in perpetuity, the

loss is averted maximum risk-related time horizon was assigned.

(max. 20 years)

Time until ecological 2 An offset area supporting primaryand secondaryhabitat for Koala would

benefit (years) potentiallyrequire minimal management measures for habitat qualities to
be presentfor Koala, considering the presence offeed tree species.
Therefore a period of 2 years from the impacthas been assigned to
secure an offset with the required habitat.

Area (ha) 1450 An offset of 1450 hectares occupied by primaryand secondaryhabitat
would be sufficientto offset the impacton 368 hectares of primaryand
secondaryhabitatfrom the project.

Start quality (scale 7 This is the habitatquality of the area of habitatimpacted comprising an

of 0-10) approximate average of primary and secondaryhabitat quality scores.

Riskof loss (%) 20 Considering the existing threats to areas of habitaton private property are

without likely to include weed invasion, forestry, livestock, feral fauna species,

offset ongoing clearing and underscrubbing for developmentand/or other

activities such as agriculture/hobbyfarming, arisk of loss withoutthe
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offset has been identified as 20%.

Future quality 6 Considering the likelyexisting threats to areas of habitaton private

without property, the future quality has been reduced by a single pointfrom the

offset (scale of 0-10) start quality.

Riskof loss (%) with 2 Considering an offset site would remove the majorityof threat to potential

offset habitatfor Koala (ie removal of feed tree species) a residual riskof2%
has been assigned.

Future quality with 7 It is envisaged with the implementation of managementand restoration

offset measures the future quality of the offsetwould be maintained atexisting

(scale of 0-10) levels

Confidenceinresult 90 There is a high confidence of a potential offset providing an improved

(%) outcome for Koala provided adequate restoration, monitoring and

managementactions are implemented.

% of impactoffset 100 This scenario would provide for 100% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of90% of the offset.

Other measures(up 10 There is potential to provide up to 10% of the offset as other measures.
to 10%) This mayinclude planting offeed trees and/or contributions towards
research of Koala.

Giant Barred Frog (Mixophyes iteratus)
The Giant Barred Frog (Mixophyes iteratus) was confirmed from three locations including Corindi Creek and

Dirty Creek in Section 1, and Halfway Creek in Section 2. Potential habitat was identified in small areas of
sections 1,3 and 7.

The condition of the habitat for the Giant Barred Frog at each of the sites surveyed was determined using
information on specific attributes thought to influence the distribution of Giant Barred Frog. Broad habitat
attributes were recorded at each site, including an assessment of the aquatic microhabitats, vegetation
structure, disturbance and substrate type. Areas of known habitat were identified and rated as high,
moderate and low quality.

The project would impact 14 hectares comprising three hectares of known habitat, 2.2 hectares of moderate
quality habitat and 8.8 hectares of low quality habitat. There is also potential for the project to result in
indirect impacts on adjacent areas of habitat, but mitigation measures would be implemented to minimise the
potential for indirect impacts. Considering that 8.8 hectares of low-quality habitat has been included, and this
habitat is unlikely to support the species, relative to 5.2 hectares of known and moderate quality habitat,
potential indirect impacts are considered to be covered within the 14 hectares of impact.

According to the calculator, an offset supporting up to 50 hectares with suitable habitat for the species would
be sufficient to offset the impact on 14 hectares of potential habitat directly and indirectly impacted, provided
sufficient management and restoration measures are implemented. The values and a rationale for the offset
measures are provided in Table 8-13.
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Table 8-13 Giant Barred Frog — impacts and rationale for offset measures

T e

IMPACT AREA
Area (ha) 14

Start quality (scale 7
of 0-10)

OFFSET AREA

Time over which 20
loss is averted
(max. 20 years)

Time until ecological 10
benefit (years)

Area (ha) 50

Start quality (scale 7
of 0-10)

Riskofloss (%) 20
without

Offset

Future quality 6
without

offset (scale of 0-10)

Riskofloss (%)with 5
offset

Future quality with 8
offset

(scale of 0-10)

Confidenceinresult 90
(%)

% of impactoffset 109

Other measures(up 10
to 10%)

Woolgoolgato Ballina upgrade

The projectwould impact 14 hectares comprising 3 hectares ofknown
habitat, 2.2 hectares of moderate quality habitatand 8.8 hectares of low
quality habitat. The impacton 14 hectares is considered to adequately
cover any area subjectto indirectimpacts.

This is based on an approximate average of habitatquality throughoutthe
projectcorridor, including known habitat(10), moderate qualityhabitat (7)
and low quality habitat (4).

Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

Although an offset site would supportsome areas ofhigh or known
quality habitat, managementactivities to minimise existing threats or
restoration ofdisturbed areas ofhabitatmay be required and are likely to
be achieved within 10 years.

An offset of 50 hectares occupied by known habitator high quality habitat
and potentially some degraded areas of habitat which could be restored
would be sufficientto offset the impacton 14 hectares of known and
potential habitatfrom the project.

This is the habitatquality of the area of habitatimpacted comprising an
approximate average of habitat quality scores.

The existing threats to areas of habitat on private property are likely to
include poor water quality, availability of water, sedimentation and
erosion,weed invasion, livestock, feral fauna species, ongoing clearing
and underscrubbing for developmentand/or other activities such as
agriculture/hobbyfarming. As such, a risk of loss withoutthe offset has
been identified as 20%.

Considering the likelyexisting threats to areas of habitaton private
property as riparian habitats can often be subjectto disturbance from
agricultural activities, the future quality has been reduced by a single
pointfrom the startquality.

Considering the existing high level of threat to potential habitata residual
risk of 5% has been assigned.

It is envisaged with the implementation of managementand restoration
measures (assuming there are some areas ofdegraded habitat within
proposed offsetsites), the future quality of the offset would be increased
by one point above the start quality.

There is a high confidence of a potential offset providing an improved
outcome for Giant Barred Frog provided adequate restoration, monitoring
and managementactions are implemented.

This scenario would provide for 109% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of90% of the offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration ofareas of habitatand/or contributions
towards research of Giant Barred Frog.

FINAL November 2013
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Oxleyan Pygmy Perch (Nannoperca oxleyana)
The presence of the endangered species Oxleyan Pygmy Perch (Nannoperca oxleyana) was confirmed in

sewven locations in sections 7, 8 and 9 comprising:

e Unnamed watercourse south of Serendipity Road (station 114.0, Section 7).
e Tabbimoble Floodway No. 1 (station 115.3, Section 7)

e Unnamed watercourse at Lang Hill (station 134.7, Section 8).

e Tributaries of McDonalds Creek (station 135.53, Section 8).

e McDonalds Creek (station 136.6, Section 8).

e Montis Gully area (station 141.47, Section 9)

e Swamps in Broadwater National Park (Section 9).

The potential habitat around these locations has been mapped and identified as known habitat, which
includes:

e Permanent aquatic habitats. Habitats that provide permanent refuge and potential breeding habitat
comprise non-ephemeral streams and lagoons and areas of swamp forest and wet heathland
inundated for longer periods. Potential impacts for the offset calculations have been based on direct
and indirect impacts on these areas of permanent aquatic habitats. The project would directly impact
on around 4.2 hectares of permanent aquatic habitats

e Temporary habitats used for dispersal during flood events. Temporary habitat used for dispersal
comprise areas of wet heathland (9.8 hectares), swamp forest (9.8 hectares) and floodplain forest
(16.3 hectares) where the species is known to occur.

There is potential for indirect impacts on habitat through altered water quality, sunlight exposure, water
temperature, habitat connectivity and change in stream flow velocities. Mitigation measures would be
implemented to minimise the risk of these indirect impacts.

In recognition of the potential for indirect impacts on areas of permanent habitat adjacent to the project, an
additional 20 per cent has been added to the area of direct impact, resulting in a total direct and indirect
impact on five hectares.

According to the calculator, an offset supporting up to 10 hectares of suitable habitat for the species would
be sufficient to offset the impact on five hectares of potential habitat potentially directly and indirectly
impacted. The values and a rationale for the offset measures are provided in Table 8-14.
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Table 8-14 Oxleyan Pygmy Perch — impacts and rationale for offset measures

T e

IMPACT AREA
Area (ha)

Start quality (scale
of 0-10)

OFFSET AREA

Time over which
loss is averted
(max. 20 years)

Time until ecological
benefit (years)

Area (ha)

Start quality (scale
of 0-10)

Risk of loss (%)
without

Offset

Future quality
without

offset (scale of0-10)
Risk of loss (%) with
offset

Future quality with
offset

(scale of 0-10)

Confidence in result
(%)

% of impactoffset

Other measures (up
to 10%)

20

10

50

90

92

10
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A total of 5 hectares of permanentaquatic habitathas been identified as
being directly and indirectly impacted.

Considering the speciesis known from these areas ofhabitatand the
condition is generallyhigh (although there are small areas oflow
condition habitat), a start quality of 9 has been assigned.

Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

Although an offset site would supportsome areas ofhigh or known
quality habitat, managementactivities to minimise existing threats or
restoration ofdisturbed areas ofhabitatmay be required and are likely to
be achieved within 5 years.

An offset of 10 hectares of permanentaquatic habitatoccupied by
Oxleyan Pygmy Perch and/or potentially including some degraded areas
of habitat which could be restored would be sufficientto offset the impact
on 5 hectares ofknown/potential habitatfrom the project.

Considering much ofthe high quality habitatfor the species is within
conserved lands, there may be limited opportunities to provide an offset
with high quality known habitat. However areas of degraded habitatsuch
as drainage lines and channels through cleared and open paddocks
which are connected to areas of known habitatare presentin areas
surrounding the projectwhich could potentiallybe restored as habitatfor
the species. Therefore a lower start quality for the offset area has been
assigned.

The existing threats to areas of habitat on private property are likely to
include poor water quality, sedimentation and erosion, weed invasion,
livestock, feral fauna species, ongoing clearing and underscrubbing for
developmentand/or other activities such as agriculture/hobbyfarming. As
such, a higherrisk of loss withoutthe offset has been identified as 50%.

Considering the likelyexisting threats to areas of habitaton private
property as riparian habitats can often be subjectto disturbance from
agricultural activities, the future quality has been reduced by a single
pointfrom the startquality.

Considering the existing high level of threat to potential habitata residual
risk of 5% has been assigned.

It is envisaged with the implementation of managementand restoration
measures (assuming there are some areas ofdegraded habitat within
proposed offsetsites) the future quality of the offsetwould be increased
by two points above the start quality. The aim would be to restore the
habitats in the study area to the habitatquality of impacted areas.

There is a high confidence of a potential offset providing an improved
outcome for Oxieyan Pygmy Perch provided adequate restoration,
monitoring and managementactions are implemented.

This scenario would provide for 92% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of 90% of the offset.

There is potential to provide up to 10% of the offset as other measures.
This mayinclude restoration of areas of potential habitatand/or
contributions towards research of Odeyan Pygmy Perch.
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Spotted-tailed Quoll (Dasyurus maculatus maculatus)
The Spotted-tailed Quoll (Dasyurus maculatus) is a wide-ranging species with large home ranges known to

use a diversity of habitat types.

The project would directly and indirectly impact an area of habitat for this species comprising 932.6 hectares
(including all vegetation types). The area of offset for this species is therefore likely to be substantial and it
would be likely that several different offset properties would need to be combined to achieve an appropriate
offset area.

According to the calculator, an offset supporting up to 2000 hectares of potential habitat would be sufficient
to offset the impact on 932.6 hectares of potential habitat potentially directly and indirectly impacted. The
values and a rationale for the offset measures are provided in Table 8-15.

Table 8-15 Spotted-tailed Quoll — impacts and rationale for offset measures

e o

IMPACT AREA

Area (ha) 932.6 The total area of habitatimpacted for this species includes all vegetation
types impacted by the projectcomprising 932.6 hectares.

Start quality (scale 7 This is based on an approximate average of habitatquality throughoutthe

of 0-10) habitattypes along the project corridor.

OFFSET AREA

Time over which 20 Considering the offsetis proposed to be established in perpetuity, the

loss is averted maximum risk-related time horizon was assigned.

(max. 20 years)

Time until ecological 10 Restoration measures would likelybe required on several offset sites

benefit (years) including rehabilitation of cleared and modified land to manage/eliminate

exiting threatening processes threatening processes and improve habitat
quality attributes. Although an offsetsite would supportareas ofhigh
quality habitats managementactivities to minimise existing threats are
likely to be achieved within 10 years.

Area (ha) 2000 An offset of 2000 hectares occupied by a mix of high quality habitat and
disturbed/cleared areas where habitatrestoration would be implemented
would be sufficientto offset the impacton 932.6 hectares of habitatfrom
the project.

Start quality (scale 6 Considering the potential for some offsetsites to require restoration of

of 0-10) cleared and modified land, the start quality for the offset has been
reduced by one pointbelow the impactstart quality.

Riskof loss (%) 30 The existing threats to areas of habitat on private property are likely to

without include weed invasion, forestry, livestock, feral fauna species, ongoing

Offset clearing and underscrubbing for developmentand/or other activities such

as agriculture/hobbyfarming. As such, a risk of loss withoutthe offset has
been identified as 30% in recognition of these threats.

Note that the risk of loss withoutthe offsetfor this species is larger than
other species considering multiple offsetsites would likelybe required
which could potentiallybe widespread in the landscape including a range
of threatening processes and differentland uses.

Future quality 5 Considering the likelyexisting threats to areas of habitaton private
without property, the future quality has been reduced by a single pointfrom the
offset (scale of 0-10) start quality.

Riskof loss (%) with 2 Considering an offset site would remove the majorityof threat to potential
offset habitatfor the species on private properties aresidual risk of2% has

been assigned.
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Future quality with 8
offset

(scale of 0-10)

Confidenceinresult 90
(%)

% of impactoffset 100

Other measures(up 10
to 10%)

With the implementation of managementand restoration measures
including rehabilitation of cleared and modified lands, the future quality of
the offset has been increased bytwo points from the startquality in
recognition ofthesignificantrestoration efforts which are likelyto be
required on some offsetsites

There is a high confidence of a potential offset providing an improved
outcome for Spotted-tailed Quoll provided adequate restoration,
monitoring and managementactions are implemented.

This scenario would provide for 100% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of 90% of the offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration of areas of habitatand/or contributions
towards research of Spotted-tailed Quoll.

Swift Parrot (Lathamus discolor) and Regent Honeyeater (Xanthomyza phrygia)
As both the Swift Parrot and Regent Honeyeater are semi-nomadic species that mowve large distances in

search of flowering resources, their presence in a particular area of coastal NSW is unpredictable and
dependent on seasonal and local factors. Habitat for these two species is relatively similar, comprising

flowering trees and shrubs, particularly winter-flowering species; therefore, these species have been
assessed together. For the purposes of this assessment, all impacted vegetation types with flowering trees
and shrubs were included as habitat for the species. This area would comprise a total of 869.9 hectares, with
areas dominated by rainforest species, open freshwater wetlands, coastal cypress pine, mangroves and
swamp oak excluded from the calculations.

Indirect impacts relating to potential modification of understorey floristics and weed invasion are considered
to be minor for these species, which rely on flowering trees for foraging. Furthermore, the potential habitats
impacted by the project represent non-breeding habitat for these two species.

According to the calculator, an offset supporting up to 1860 hectares of potential habitat would be sufficient
to offset the impact on 869.9 hectares of potential habitat potentially directly and indirectly impacted. The
values and a rationale for the offset measures are provided in Table 8-16.

Table 8-16 Swift Parrot and Regent Honeyeater — impacts and rationale for offset measures

T e

IMPACT AREA

Area (ha) 869.9

Start quality (scale 7
of 0-10)

OFFSET AREA

Time over which 20
loss is averted
(max. 20 years)

Time until ecological 10

Woolgoolgato Ballina upgrade

For the purposes ofthis assessmentall vegetation types with flowering
trees and shrubs were included as habitatforthe species, comprising a
total of 869.9 hectares, with areas dominated byrainforestspecies, open
freshwater wetlands, coastal cypress pine, mangroves and swamp oak
excluded from the calculations.

This is based on an approximate average of habitatquality throughoutthe
habitattypes along the project corridor.

Considering the offsetis proposed to be established in perpetuity, the
maximum risk-related time horizon was assigned.

Restoration measures would likelybe required on several offset sites
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benefit (years)

Area (ha) 1860

Start quality (scale 6
of 0-10)

Risk of loss (%) 30
without

offset

Future quality 5
without

offset (scale of 0-10)

Riskofloss (%)with 2
offset

Future quality with 8
offset

(scale of 0-10)

Confidenceinresult 90
(%)

% of impactoffset 100

Other measures(up 10
to 10%)

including rehabilitation of cleared and modified land to manage/eliminate
exiting threatening processes threatening processes and improve habitat
quality attributes. Aithough an offsetsite would supportareas ofhigh
quality habitats managementactivities to minimise existing threats are
likely to be achieved within 10 years.

An offset of 1860 hectares occupied by a mix of high quality habitat and
disturbed/cleared areas where habitatrestoration would be implemented
would be sufficientto offset the impacton 869.9 hectares of habitatfrom
the project.

Considering the potential for some offsetsites to require restoration of
cleared and modified land, the start quality for the offset has been
reduced by one pointbelow the impactstart quality.

The existing threats to areas of habitat on private property are likely to
include weed invasion, livestock, feral fauna species, ongoing clearing
and underscrubbing for developmentand/or other activities such as
agriculture/hobbyfarming. As such, a risk of loss withoutthe offset has
been identified as 30% in recognition of these threats.

Note that the risk of loss withoutthe offsetfor this species is larger than
other species considering multiple offsetsites would likelybe required
which could potentiallybe widespread in the landscape including arange
of threatening processes and differentland uses.

Considering the likelyexisting threats to areas of habitaton private
property, the future quality has been reduced by a single pointfrom the
start quality.

Considering an offset site would remove the majorityof threat to potential
habitatfor the species on private properties a residual risk of2% has
been assigned.

It is envisaged with the implementation of managementand restoration
measures including rehabilitation of cleared and modified lands, the
future quality of the offset has been increased bytwo points from the start
quality in recognition ofthe significantrestoration efforts which are likely
to be required on some offsetsites.

There is a high confidence of a potential offset providing an improved
outcome for Swift Parrot and Regent Honeyeater with the protection of
habitatand restoration, monitoring and managementactions are to
improve and maintain habitat quality.

This scenario would provide for 100% of the required offset, depending
upon the attributes of any proposed offset, the values can be modified
within reason to achieve a minimum of 90% of the offset.

There is potential to provide up to 10% of the offset as other measures.
This may include restoration of areas of non-breeding habitatand/or
contributions towards research of Swift Parrot and RegentHoneyeater.

8.4. Identification of potential offsets

FINAL November 2013

Roads and Maritime has commenced investigations into suitable offset properties for those significantly
impacted Commonwealth listed species (refer to section 8.3.2). The principles followed to target suitable
biodiversity offsets for the project include:

e Priority has been given to those species or communities that are less mobile, cryptic or more threatened

(eg critically endangered communities and endangered species or those with a restricted range or

habitat preference, and those of low mobility (disperse-ability)

Woolgoolgato Ballina upgrade
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e Offset areas would reflect the vegetation communities and habitat types impacted by the project.

o Offset areas would contain suitable habitat for threatened and migratory fauna (EPBC Act)and would
contain or be suitable for re-establishing threatened flora (EPBC Act) affected by the project.

e Roads and Maritime would prioritise investigations into areas that contain vegetation communities and
suitable habitat for Endangered and / or Critically Endangered species listed under the EPBC Act.

o Offset areas are not already funded or protected under another scheme.

e Offset areas are not already managed for conservation by the government, such as flora reserves,
national parks and public open space would not be chosen as offsets.

o Offset properties would be located as close to the impact site as feasible.

o Offset properties would aim to protect larger patches of vegetation and habitat with preference given to
sites that are connected to, or provide connectivity to, other core areas of habitat.

The investigations into suitable offset properties consist of a desktop appraisal and field surveys. The
desktop appraisal aims to identify potential offset properties through a review of existing data. This includes:

e Broad scale vegetation mapping (CRAFTI).

o NSW Wildlife Atlas data.

o Key habitats and corridors and climate change corridors.
e Adjacent land use (ie national park, state forest, private).
e Soil landscapes, elevation data and property cadastre.

e Ecological data from route selection and EIS phases.

Aerial photographic interpretation was used to provide additional information where possible, such as local
wildlife corridors, habitat patch sizes and land uses.

Field survey of properties was undertaken to confirm the suitability of sites, predominantly focussing on the
presence and / or absence of species and communities. The surweys included:

¢ Identification of endangered and threatened ecological communities or vegetation types (under EPBC
and TSC Act).

¢ Confirmation of presence of high priority species and quantum of area of likely habitat.

e If present, targeted population counts for nationally threatened rainforest flora and other threatened
plants.

All data collected from the field surveys have been incorporated into the EPBC Act offset calculator to
determine site suitability.

Table 8-17 identifies the required offsets (based on offset calculator), potential offsets investigated and the
percentage of required offsets achieved.

The information presented here is current as of October 2013.

Roads and Maritime would continue to investigate offset opportunities for both significantly impacted State
and Commonwealth listed species in consultation with OEH and DotE to achieve all required offsets.

Woolgoolgato Ballina upgrade PAGE 433



Supplementary Biodiversity Assessment FINAL November 2013

Table 8-17: Status of preliminary offset investigations for high priority offsets required for cryptic, less mobile or more threatened MNES

Protected EPBC Project | Indicative Tenure* | Primaryvalues Area/
matter Act impact | offset number of
Status individuals
present

Threatened ecological communities

Lowland CE 35ha 40ha 17 10 RM Federallylisted * Well connected to adjacentareas ofremnant 11 ha 27.5%
Rainforestof Lowland vegetation to the westand looselyconnected to

Subtropical Rainforestof remnantvegetation to the north and south

Australia Subtropical = 29 haof intact vegetation/habitat

Australia(11 ha) = 32 haof modified habitats thatcould be
rehabilitated.
= Includes aBig Scrub rainforestremnant
= Numerous threatened flora species recorded at
site.
= Habitatat the site suitable forrange of threatened
fauna eg Koala, Bats, Birds, Quoll.

22 10 Prv Federallylisted * Well connected to adjacentareas ofremnant 22 ha 55%
Lowland vegetation
Rainforestof = Includes low elevated wallum habitats as well as
Subtropical elevated basaltslopes

Australia(22 ha) * Good habitatfor a numberof threatened fauna
= Numerous rare and threatened flora species
presentonsite
= 41 haof intact vegetation/habitat
= 32 haof modified habitats thatcould be
rehabilitated

23 10 RM Federallylisted *® Looselyconnected to areas of habitatto west 16 ha 40%
Lowland including areas ofrainforest
Rainforestof = Includes elevated basaltsoil landscapes
Subtropical = Rareand threatened flora species presenton site
Australia (c. 16 =  Pink Underwing Moth (Phyllodes imperialis
ha) smithersi) has been recorded on the site

including the larval hostplant

= Allas RainforestBeetle (Nurus atlas) has been
recorded on site

= 28 haof intact vegetation/habitat
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Protected EPBC Project | Indicative Tenure* | Primaryvalues Area/ Direct
matter Act impact | offset number of | offset

Status individuals | met (%)
present

= 15 haof modified habitats thatcould be
rehabilitated.

24 10 Prv Federally listed . !.oose]yconnected to areas of habitatto west 7 ha 17.5%
Lowland including areas ofrainforest
Rainforestof = Includes elevated basaltsoil landscapes Pink
Subtropical Underwing Moth (Phyllodes imperialis smithersi)
Australia (c. 7 has been recorded on the site including the larval
ha) hostplant

= 23 haof intact vegetation/habitat
= 10 haof modified habitats thatcould be
rehabilitated

Threatened flora

Scented E 1 plant 2 plants to = = Prv o * Nositeidentified. 0 100%
Acronychia be = Loss ofindividual will be offset through
(Acronychia translocated translocation and plantings ofthe species
littoralis)
Moonee E 202 670 stems 1 1 Prv At least170 = Adjoins and supports partof the population of 170 ha 25%
Quassia stems  plus 164 stems of Moonee Quassiaimpacted bythe project .
(Quassia sp. stems to be Moonee = 41 hadry sclerophyll forestwith diverse heathy
'Moonee translocated Quassia understoreyhabitats.
Creek’) (Quassiasp. = Habitatfor otherthreatened flora and fauna
Moonee Creek)
present.
3 3 Prv Large = Includes alarge lot occupying the area below 1100 ha 164%
populations of McCraes Knob adjoining Pine Brush State Forest
Moonee = A \Voluntary Conservation Agreement(VCA) has
Quassia with been established across c¢.123 ha of the central
over 1100 stems area of the lot which has been excluded from this
counted assessment.
= At least62 ha of habitatoccupied by Angophora
robur

= \ery large population of Four-tailed Grevillea
(Grevillea quadricauda)
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Protected EPBC
matter Act
Status

Area/
number of
individuals

Direct
offset
met (%)

Indicative
offset

Project
impact

Tenure* | Primaryvalues

present

343 ha of intact vegetation/habitat
4 ha of modified habitats thatcould be readily
rehabilitated

Sandstone  V 54.1ha 400ha 2 3 Prv At least60 ha of Well connected to large areas of remnant 60 ha 15%
Rough habitatoccupied vegetation on surrounding properties
Barked by Angophora 320 ha of intact vegetation/habitat.
Apple robur TECs include lowland rainforest (TSC Act only)
(Angophora gullyarea (c. 2.3 ha) and swamp sclerophyll
robur) forest(c. 4.4 ha)
3 3 Prv At least62ha of See Site 3 above 62 ha 15.5%
habitatoccupied
by Angophora
robur
4 3 Prv At least26 ha of Breeding Emus have been observed by the 26 ha 6.5%
habitatoccupied property owner.
by Angophora 115 ha of intact vegetation/habitat.
robur Includes elevated lands near Pillar Rock
southeastofthe projectalignment
Black Snake Creek runs through part of the
property including several tributaries
Potential for other rare and threatened flora
species to be present.
Preferred koala feed trees common on site.
5 3 Prv Angophora Includes several large lots adjoining Candole 1 ha 0.25%
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roburhas been
recorded on site
in low
abundance
however there is
potential for a
larger
population to be
presentin
unsurveyed

State Forest and Yuraygir National Park
Maundia triglochinoides was recorded along one
of the drainage lines in high abundance

331 ha of intact vegetation/habitat

Numerous mature senescenttrees presentwith a
range of hollow sizes and types
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Protected EPBC Project | Indicative
matter Act impact | offset

Tenure* | Primaryvalues Area/ Direct
number of | offset

Status individuals | met (%)
present

areas (c. 1 ha)

6 Prv At least137 ha Adjoins Pine Brush State Forest 137 ha 34.25%
of habitat 146 ha of intact vegetation/habitat.
occupied by Good habitatfor fauna with importanthabitat
Angophora features known to be present
robur
7 Cr At least227 ha Sites used as flood refuge for cattle famers on 227 ha 56.75%
of habitat floodplain
occupied by 248 ha of intact vegetation/habitat
Angophora Good habitatfor fauna withimportanthabitat
robur features present
Potential for other rare and threatened flora
species to be present.
8 Prv At least30 ha of 33 ha of intact vegetation/habitat 30 ha 7.5%
habitatoccupied Good habitatfor fauna withimportanthabitat
by Angophora features known to be present
robur TECs include small patches oflowland rainforest
(TSC Act only) in sheltered areas.
9 Prv At least64 ha of 65 ha of intact vegetation/habitat 64 ha 16%
habitatoccupied 7 ha of modified habitats thatcould be
by Angophora rehabilitated
robur Good habitatfor fauna with importanthabitat
features known to be present
Includes elevated lands of Bondi Hill.
10 Prv At least58 ha of 398 ha of habitat for fauna species with arange 58 ha 14.5%
habitatoccupied of vegetation types
by Angophora Wallum Frogletand Emu recorded on property
robur 14 ha of modified habitats that could be readily
rehabilitated
Hairy Joint-  V 134ha 30ha 14 Prv Low elevated Approximately 2 ha of wetland habitats 4 ha 13%
grass wetland areas in 17 ha of cleared grazing land which could be
(Arthraxon pasture potential rehabilitated including potential habitat for
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habitat for

Arthraxon hispidus
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Protected EPBC
matter Act
Status

Indicative
offset

Project
impact

hispidus)

17

19

20

21

Woolgoolgato Ballina upgrade

10

10

10

Tenure*

Prv

Prv

Prv

RM and

FINAL November 2013

Primaryvalues

Arthraxon
hispidus

At least1.8 ha
of habitat
occupied by
Arthraxon
hispidusplus an
additional 5.8 ha
of suitable
habitat

7 ha of potential
habitatfor
Arthraxon
hispidus which
could be a
potential
translocation
recipientsite for
the species
and/or habitat
restoration
measures
implemented

At least1 ha of
habitatoccupied
by Arthraxon
hispidusplus an
additional 2.5 ha
of suitable
habitat

At least1.2 ha
of habitat
occupied by

Area/
number of
individuals
present

Oxleyan Pygmy Perch recorded on the site
comprising approximately2 ha of habitat

See Site 17 above 7.6 ha
See Site 19 above 7 ha
20 ha of intact vegetation/habitatand 3.5 ha of 3.5ha
derived grassland/freshwater wetland (Arthraxon
hispidus habitat)
28.5 ha of modified habitats thatcould be
rehabilitated
One individual of Archidendron muellerianum has
also beenrecorded on site
3 ha of intact vegetation/habitatand 4 ha of 4 ha

derived grassland/freshwater wetland (Arthraxon
hispidus habitat)
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Protected
matter

Stinking
Cryptocarya

(Cryptocary
a foetida)

Rusty Rose
Walnut
(Endiandra
hayesii)

EPBC
Act
Status

\Y

Project
impact

13
individu
als

Woolgoolgato Ballina upgrade

Indicative
offset

70
individuals +
10
individuals
planted/
translocated

10
individuals +
6 individuals
planted/
translocated

23

24

17

22

23

17

22

10

10

10

10

10

Tenure*

Prv

Prv

Prv

Prv

Prv

Prv

Prv

Prv

FINAL November 2013

Primaryvalues

Arthraxon
hispidusplus an
additional 2.8 ha
of suitable
habitat

At least1.8 ha
of habitat
occupied by
Arthraxon
hispidus

At least1 ha of
habitatoccupied
by Arthraxon
hispidus

Cryptocarya
foetida (2
individuals)

Cryptocarya
foetida (71
individuals)

Cryptocarya
foetida (1

individual)
Endiandra
hayesii (4
individuals)
Endiandra
hayesii (10
individuals)

= 19 haof modified habitats thatcould be

rehabilitated

See Site 23 above

See Site 24 above

See Site 17 above

See Site 22 above

See Site 23 above

See Site 17 above

See Site 19 above
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2 ha

71 ha

1 ha

4 ha

10 ha

Direct
offset
met (%)
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3%

3%

101%
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Protected EPBC Project | Indicative
matter Act impact | offset

Tenure* | Primaryvalues Area/ Direct
number of | offset

Status individuals | met (%)
present

Singleton % 250 800 12 Prv Very large Supports partof Tabbimoble Creek 2500 ha 312%
Mint Bush individu individuals + population of 111 ha of habitat for fauna species with arange
(Prostanther als 164 Prostanthera of vegetation types
a individuals cineolifera 49 ha of modified habitats thatcould be
cineolifera) planted / present rehabilitated
translocated surrounding Preferred koala feed trees common
Tabbimoble Habitatfor Spotted-tail Quoll, Regent Honeyeater
Creek occurring and Swift Parrot
over 2 ha
estimated to
comprise 2500 -
5000 individuals
Red Lily Vv 1 1-2 17 Prv Syzygium See Site 17 above 24 ha 1200%
Pilly individuals to hodgkinsoniae
(Syzygium be (24 individuals)
hodgkinsoni translocated
ae) / planted
Threatened fauna species
GiantBarred E 14ha 50 ha 13 Prv Around 3 ha of Potential habitatfor Oxeyan Pygmy Perch with 3ha 6%
Frog riparian habitat mapped areas of critical habitatapproximately 1
(Mixophyes regraded as km to the eastwith connectivity along
iteratus) moderately Tabbimoble Creek and approximately 11 ha of
suited to Giant- habitat.
barred Frog Adjoins Bundjalung National Park
(Mixophyes Tabbimoble Creek runs through partof the
iteratus) property including several billabongs.
568 ha of intact vegetation/habitat
11 ha of modified habitats thatcould be
rehabilitated
16 RM Around 22.6 ha Potential for part of the Devils Pulpitoffsetsiteto 226 ha 45%
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of good quality
habitatfor Giant
Barred Frog

be used for Giant Barred Frog offset.
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Protected EPBC
matter Act
Status

Project | Indicative
impact | offset

Oxleyan E 5 ha 10 ha 13
Pygmy

Perch

(Nannoperc

a oxleyana)

14

15

Woolgoolgato Ballina upgrade

Tenure*

Prv

Prv

Prv

FINAL November 2013

Primaryvalues

(Mixophyes
iteratus)

Oxleyan Pygmy
Perch
(Nannoperca
oxleyana)
potential habitat
(11 ha)

Oxleyan Pygmy
Perch
(Nannoperca
oxleyana)
known habitat (2
ha)

Oxleyan Pygmy
Perch
(Nannoperca
oxleyana)
known habitat (5
ha)

Area/
number of
individuals
present

See Site 13 above 11 ha
See Site 14 above 2 ha
= Adjoins Broadwater National Park 5 ha

= McDonalds Creek and several constructed
channels and natural tributaries flow through the
property

= This propertyis also proposed as compensation
for the impacts to areas of Broadwater National
Park

= Approximately 4.3 ha of critical habitathas been
mapped on the property as part of the
PreliminaryIdentification of Critical Habitat for the
species

= 60 haof intact vegetation/habitat

= 5 ha of modified habitats thatcould be readily
rehabilitated

=  Good habitatfor fauna with importanthabitat
features present

= Potential for other rare and threatened flora
species to be present
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Protected EPBC Project | Indicative Tenure* | Primaryvalues Area/ Direct
matter Act impact | offset number of | offset

Status individuals | met (%)
present

Pink Pink Underwing See Site 22 above
Underwing Moth (Phyllodes

Moth imperialis)

(Phyllodes potential habitat

imperialis) (23 ha)

23 10 Prv Pink Underwing  See Site 23 above 16 ha 160%
Moth (Phyllodes
imperialis)
potential habitat
(16 ha)

24 10 Prv Pink Underwing  See Site 24 above 7 ha 70%
Moth (Phyllodes
imperialis)
potential habitat
(7 ha)

* Prv — Private. Cr— Crown Land. RM — Roads and Maritime Services — as of September2013
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8.5.Biodiversity offset framework and timing

Project approval conditions for Pacific Highway Upgrade projects contain requirements to provide details of
the Biodiversity Offsets Framework tothe approval authority once approval has been received. There are
two components to the approval requirements, the Biodiversity Offset Strategy and the Biodiversity Offset
Package. The relationship between the approval and offset requirements are detailed in Figure 8-1, and
further details of the Biodiversity Offset Strategy and Packages are detailed in Sections 8.5.1 and 8.5.2
below.

The information provided above on the offset requirements and potential offset properties for Commonwealth
listed species would be further developed and form part of the biodiversity offset strategy.

Biodiversity Offset framework

( Pacific Highway upgrade ]

Prior to construction Submitted by RMS within two years
of commencement of construction

Consultation with DP&I, OEH, SEWFAC

Figure 8-1: Biodiversity offset framework for Pacific Highway Upgrade

8.5.1. Biodiversity Offset Strategy

The Biodiversity Offset Strategy identifies available options for offsetting the biodiversity impacts of the
project and includes, but is not limited to:

e Confirmation of the vegetation communities/ habitat (in hectares) to be offset and the size of offsets
required (in hectares).

e Details of the available offset measures that have been identified to compensate for the biodiversity
impacts of the project, such as (but not necessarily limited to): suitable compensatory land options and/
or contributions towards biodiversity programs for high conservation value areas on nearby lands
(including research programs).

e The decision-making framework that would be used to select the final suite of offset measures to achieve
the aims and objectives of the Strategy, including the ranking of offset measures.
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e A process for addressing and incorporating offset measures for changes to impact (where these
changes are generally consistent with the biodiversity impacts identified for the project, including:

e Changes to footprint due to design changes.

e Changes to predicted impacts resulting from changes to mitigation measures.
e Identification of additional species/habitat through pre-clearance surveys.

e Additional impacts associated with ancillary facilities.

e Options for the securing of biodiversity options in perpetuity.

The Biodiversity Offset Strategy is submitted to, and approved by, the Director General and/or Minister prior
to the commencement of construction unless otherwise agreed by the Director General or Minister.

8.5.2. Biodiversity Offset Package

The Biodiversity Offset Package identifies the final suite of offset measures to be implemented for the project
within two years of the approval of the Biodiversity Offset Strategy. The Biodiversity Offset Package
provides details of:

e The final suite of the biodiversity offset measures selected for the project demonstrating how it achieves
the requirements and aims of the Biodiversity Offset Strategy (including specified offset ratios or
calculations).

e The final selected means of securing the biodiversity values of the offset package in perpetuity including
ongoing management, monitoring and maintenance requirements.

e Timing and responsibilities for the implementation of the provisions of the package over time.

Once the Offset Package is approved, Roads and Maritime is required to implement the package according
to the timeframes set out in the Package.
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9. Conclusions

9.1. Scope of revised assessment

This biodiversity report is an addendum to the Woolgoolga to Ballina Pacific Highway upgrade Environmental
Impact Statement (EIS) and biodiversity working paper. The report details supplementary assessment
information on biodiversity impacts. The report addresses:

Refinements made to the project design. These design refinements have arisen through the ongoing process
of concept design review, consultation, or in response to issues raised during the EIS display.

Ancillary facility sites. This updates the desktop appraisal provided in the EIS, and addresses additional sites
identified after the EIS was placed on public exhibition.

A critical review of the EIS biodiversity working paper. (The objective of the review was to identify the
confidence in surwey effort for threatened species; review the assessment of impacts for threatened species,
populations and communities; and provide additional mitigation advice including a discussion on the
effectiveness of the proposed mitigation measures). This resulted in supplementary survweys and impact
assessment, and an appraisal of the effectiveness of the mitigation measures proposed in the EIS.

These aspects are addressed below.

9.2. Design refinements

The design refinements presented in the Submissions/ Preferred Infrastructure Report (SPIR) are addressed
in this biodiversity report.

This involved a desktop appraisal of 27 design refinements to identify likely additional impacts from those
reported in the EIS and hence identify the need for more detailed assessment. From this appraisal, 15
design refinements were subsequently assessed in detail including nine locations where supplementary
ecological field surveys were conducted.

It was found that the design refinements would have the following likely cumulative impacts across multiple
locations:

e A net reduction of 4.6 hectares in the clearing of threatened ecological communities.
e No additional net increase in direct loss of Koala habitat.

e Anincrease of five hectares in the loss of non-listed vegetation communities.

Looked at individually, the design refinements would result in the following changes from the assessment in
the EIS:

e Rest area south of Pine Brush State Forest: The design refinement would reduce the loss of habitat
for threatened flora and fauna, and would avoid clearing around 408 Angophora robur trees.

e Mororo cutting and Range Road intersection: The design refinements would increase the amount of
clearing of native vegetation at the cutting and the intersection. Neither site contains any prominent
habitat features or plant species that would not otherwise exist within the adjoining forest system.

Woolgoolgato Ballinaupgrade PAGE 445



Supplementary Biodiversity Assessment FINAL November 2013

Further, there would be minimal impact on fauna connectivity and regional and local wildlife corridors
and no change to the location of proposed crossing structures.

e Koala Drive: The design refinement would improve current connectivity for fauna in combination with
targeted revegetation.

e Firth Heinz Road: The design refinement would have an overall minor increase in the clearing of
threatened ecological communities, but would increase the clearing of the threatened Angophora
robur by around 181 trees and increase impacts on the habitat of threatened forest fauna.

e The Interchange at Wardell: The design refinement would have a net benefit by significantly reducing
the clearing of listed rainforest communities and habitat of the endangered Pink Underwing Moth. It
would also reduce the clearing of three threatened plant species. However, there would be increased
impacts on a small area of Koala habitat, and on non-listed vegetation communities.

e Rest area north of the Richmond River: The design refinement would see a significant reduction in
clearing of potential habitat for Koala and Long-nosed Potoroo and a significant improvement in fauna
connectivity through the upgrade and inclusion of fauna connectivity structures.

9.3. Ancillary facility sites

This report addresses the potential biodiversity impacts of the proposed ancillary facility sites, which would
be located outside of the project boundary and hence were not addressed in the EIS.

The assessment addressed 59 sites and found that 13 did not require further ecological assessment or field
investigations as they were located in cleared land, contained planted exotic gardens or lacked any
significant habitat features.

Field surveys were conducted on the remaining 46 sites targeted at threatened species and Threatened
Ecological Communities (TSC Act and EPBC Act). The investigation also considered cleared portions of

sites where potential habitat for the Hairy Joint Grass (Arthraxon hispidus) could occur given the habitat
preferences of this species.

A number of sites were found to contain extensive cover of remnant vegetation suitable for threatened
species or would be constrained in their use by the presence of both Threatened Ecological Communities
and threatened species and therefore were hence identified as unsuitable. These are:

e Section 1: Site 1b and additional site 5.
e Section 2: Site 2.
e Section 5, Additional site 7 and additional site 8.

e Section 10: Site 6.

It was found that the remaining ancillary facility sites would be suitable and would add minimal cumulative
impacts to the project. The key reasons for this finding were that:

e Any patches of threatened ecological communities noted were highly modified, with a low natural
floristic and structural diversity. In most cases, there is scope to awoid vegetation removal through
appropriate planning.

e Vegetation on these sites is generally characterised by scattered small and fragmented patches in
low condition or isolated trees that are well represented in the surrounding locality.
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There are scattered low densities of trees with some potential value for providing shelter or nesting
resources for wide-ranging and highly mobile fauna species such as the threatened Grey-headed
Flying-fox and Swift Parrot. These species are capable of exploiting resources occurring over very
large spatial areas. These resources are expected to remain on the site during construction and post-
construction so that the current opportunity to use these resources would remain.

At two sites, there is evidence of low use by koalas. Both sites are positioned adjacent to extensive
areas of suitable habitat for koalas suggesting the site is of low importance and may only contribute to
a small portion of a home range or be used by dispersing individuals. These habitat features have
been noted and would be protected.

Any small-scale potential impacts resulting from the use of these ancillary facility sites are considered
able to be mitigated through appropriate planning and consideration for the ecological values noted in
this assessment. Site-specific mitigation measures are proposed in the report.

The proposed revegetation of a small number of currently cleared sites adjacent to proposed fauna
connectivity structures would improve the connectivity around these structures for future use by
fauna. This should occur as a minimum within the road reserve, and over the residual areas of the
site where the property is owned by Roads and Maritime.

9.4. Supplementary surveys

Some gaps were identified in survey effort due to spatial gaps or timing. As a consequence, the following
supplementary flora and fauna investigations were conducted:

Suney of Lowland Rainforest of Subtropical Australia (Critically Endangered under the EPBC Act).
Sunwey of Littoral Rainforest and coastal vine thickets of eastern Australia.

Sunwey effort for threatened rainforest flora.

Sunwey effort for select threatened flora (non-rainforest).

Survey during optimal moist conditions and season for cryptic flora.

Surwey to update minor spatial gaps in the project vegetation community mapping.

Targeted Koala surveys and habitat mapping to address the interim referral advice under the EPBC
Act.

Targeted surweys for the endangered Pink Underwing Moth
Suney effort for Giant Barred Frog

Sunwey effort for Oxleyan Pygmy Perch.

The supplementary surveys confirmed the results and assessment of impacts in the EIS biodiversity working
paper. The additional ecological data gathered from these surveys was used in conjunction with the existing
data to inform the detailed design in some locations, revise the impact assessment and inform the
development of a number of species management plans.
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9.5. Supplementary impact assessment

The supplementary impact assessment found that there would be notable changes from the impacts
reported in the EIS. These would be:

e A reduction of around 60 per cent in the direct impacts on Lowland Rainforest (EPBC Act), which is
also critical habitat for the Pink Underwing Moth.

e A reduction of in the direct impacts on Freshwater Wetlands (TSC Act).
e A considerably reduced impact on Coastal Cypress Pine Forest (TSC Act).
e A considerably reduced impact on Subtropical Coastal Floodplain Forest (TSC Act).

e Anowerall reduction in the direct impact on threatened ecological communities. Owerall, the project
would have a reduced impact on threatened ecological communities of around 75 hectares from that
reported in the EIS. While most communities would have a reduction in impact, there would be an
increased impact on two vegetation communities (Littoral Rainforest and Swamp Sclerophyll Forest
On Coastal Floodplains of the NSW North Coast, Sydney Basin and South East Corner Bioregions)

e A revision in the impacts on rainforest plants. For several species, the proportion of the population
that would be impacted by the project is now known to be lower than reported in the EIS. In addition,
impacts would be further reduced through the design refinement at the interchange at Wardell.
However, there remains the potential for indirect impacts on individuals close to the project boundary
as described in the EIS. These individuals are generally in habitats where new edges would be
created and/or are downslope of the project boundary.

The supplementary impact assessment provides a revised assessment of significance for species where
there has been a change from the impacts reported in the EIS (either an increase or decrease in the level of
impact) or the supplementary surweys reported an increase in population size. The results from the
assessment of significance are consistent with the conclusions in the EIS, with the exception of impacts on
the following species, which have been revised to not significant and reflect the design changes and impact
awidance measures:

e Archidendron hendersonii.
e Macadamia tetraphylla.

e Endiandra muelleri subsp bracteata.

The revised assessments of significance reported significant impacts for the following species, which were
not identified in the EIS (the changes reflect the additional population data and impacts imposed):

e FEleocharis tetraquetra: The project would remowve six clusters within the project boundary and there is
potential for the remaining five locations to be indirectly impacted. (This population was identified as a
result of the targeted supplementary surveys and was not assessed in the EIS.)

e Quassia sp. Moonee Creek: The project would remove up to 22 per cent of the population and there
is potential for the remaining individuals to be indirectly impacted.

e Acronychia littoralis: The project would result in direct impacts on a single clonal individual and 0.23
hectares of preferred Littoral Rainforest habitat and around four hectares of marginal habitat. This
individual represents a local population, and there have been no other reported locations in the study
area.
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e Common Planigale: The project would remove 925 hectares of potential habitat for the regional
population, which is large. The proportion of this habitat that is actually occupied by local populations
of Common Planigale, and the number and distribution of these, is unknown. The small home range
of the species may limit the size and distribution of local populations and the loss of habitat would
directly affect lifecycle activities, movement and dispersal leading to the potential removal and
fragmentation of a number of local populations. The impact is likely to be significant for a number of
local populations; however, the long-term impact on the regional population is unknown. In the
absence of this information, as a precaution the impact should be considered significant.

e Eastern Pygmy Possum: Impacts to the lifecycle of the species would be particularly evident through
the loss of shelter resources (hollows and stumps or dense vegetation) and a direct loss of food
resources. For suniving individuals home range movements would be affected as would future
dispersal opportunities through the barrier effect of the highway. Edge effects and altered fire has the
potential to further affect foraging activities.

The revised assessment also provides an analysis of the potential impacts on threatened terrestrial and
aquatic species and ecological communities dependent on groundwater, that could result from the proposed
highway cuttings. The assessment identified a small number of high-risk sites, where the impacts before
mitigation would cause a potential reduction of groundwater to creeks, streams, springs and local water
resources within around 100 metres of the cutting.

These high-risk cutting sites may impact on the habitat of a threatened species including Oxleyan Pygmy
Perch or other aquatic species such as the Australian Bittern and Australian Painted Snipe, as well as
habitat for important Koala populations. These cuttings may also have potential to impact on an adjoining
reserve.

9.6. Supplementary mitigation

The EIS biodiversity working paper presented a strategic mitigation framework that included a biodiversity
connectivity strategy and generic mitigation measures for terrestrial and aquatic flora and fauna. These
would inform development of the project CEMP and Flora and Fauna Management Plan to be developed
post-approval.

The intent of this strategy was also to provide the framework for development of a series of threatened
species management plans to document species-specific and site-specific mitigation measures and
document a monitoring and adaptive management approach. The threatened species management plans
have now been deweloped as separate document to the supplementary biodiversity assessment and focus
on species considered at greatest risk from the project. The supplementary assessment provides a summary
of the species-specific mitigation measures from these plans.

A critical review is provided on the fauna connectivity mitigation measures provided in the EIS. This focused
on all fauna, and in particular on important Koala populations identified in the study area. The quantity and
location of fauna crossing structures was reviewed, including and evaluation of the presence and location of
cleared land and whether this may compromise the effectiveness of the crossing strategy. The review
discusses the following findings:

e The EIS recognises that the highway would create a barrier for the important population north of the

Richmond River and this has been addressed in the connectivity strategy and further supported by
design refinements in Section 10.
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e Given the constraints with fill heights and the presence of threatened ecological communities and
plants, the number of structures proposed for the two identified important Koala populations in section
9 and 10 is considered sufficient. There are no significant gaps in relation to linking habitat patches,
with the exception of the area around Kays Road (station 156.3 to 156.9). A recommendation has
been made to further consider connectivity in this area during detailed design.

e The distribution of Koala activity for the Woombah sub-population shows an area of habitat with
demonstrated low Koala use around 500 metres east of the Pacific Highway between stations 95.7
and 97.1 (Section 5). The range of this sub-population is not well defined and it is likely the existing
highway to the west is already a major barrier restricting dispersal and recruitment for the Woombah
population.

e The nearest structure to this is a dedicated underpass that has been located north at Station 99.7 to
provide connectivity for fauna across an important regional corridor while this structure is
appropriately located it leaves a gap between Station 95.7 and Station 97.1 where there are no
structures proposed. Much of the land on the western side of the highway in this location is cleared,
however there are two possibilities for connectivity which should be considered further in the detailed
design.

e The EIS recognised that some cleared land occurs adjacent to proposed crossing structures and
discussed the need torestore connectivity where possible through strategic revegetation in these
areas.

e Of the 112 dedicated and combined connectivity structures proposed, 79 structures (70 per cent)
would adjoin vegetation on both sides of the road. The remaining structures would adjoin cleared land
on at least one side of the road, although their effectiveness is not expected to be compromised due
to the targeted fauna species and their habitat preferences.

e The remaining 18 per cent (20 structures) would require additional strategic revegetation in the road
reserve to improve their effectiveness, as proposed in the EIS. It is worth noting that, of these 20
structures, seven are targeted at Rufous Bettong and Brush-tailed Phascogale, which are both known
to utilise cleared and modified land in the study area. These structures may therefore retain some
suitability for these species without revegetation.
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Appendix A. Summary of critical review of biodiversity working paper

Table 18 Review and recommendations for specific threatened entities (survey effort and method, assessment of significance and mitigation) and details of
supplementary surveys conducted

Threatened Entity Listed | Review outcomes
status

Sandstone Rough TSC Survey effort and method
Barked Apple \") The species was initiallyidentified in 2009 in Section 3and 4 and the distribution ofthe population mapped within proximityto the route options and
(Angophora robur) EPBC final preferred route. General observations ofthe distribution of Angophora roburin the study area indicated thatthe species mostcommonly

\" occurred on the Sommervale Range and Richmond Range landscape units (Mitchell 2003). In relation to the project route, these units are restricted

to Section 3 and 4. The distribution ofthe species was initialymapped ata fine scale following extensive ground truthing along the footslopes of

the Sommervale Range between Pillar Valleyand Tyndale within proximity to the preferred route alignmentthough section 3 and 4 of the project.

The extent of each of the populations was mapped using a handheld GPS identifying the approximate edge of the distribution of the species, as

well as recording pointdata for individual plants and groups oftrees.

This data was then reviewed for the EIS gap assessmentand the need for additional surveys were identified to inform the impactassessment,

specificallyto gain appreciation ofthe population size and extent. Further targeted surveys were conducted in 2010 and 2011 using the following

tasks:

1. Targeted survey of the local area in the vicinity of Tucabia-Tyndale (Section 3 and 4) to determine the distribution and population size of
Angophorarobur. This includes up to 500 m from the corridor.

2. Mark the perimeter of the population using GPS and use field based assessmentto calculate population densityand size

3. Model the predictive distribution in the locality based on environmental attributes considered influential to the distribution of Angophora robur
(see below)

4. Gather further data on the regional population, to include in predictive modelling ofthe entire regional population. This involved targeted surveys
along the alignmentin appropriate habitats as well as broaderregional surveys to the westof the project.

Surveys for this species have been very comprehensive and we are confidentthat we have gathered a detailed understanding ofthe project

distribution and habitatrequirements ofthis species. Further survey work to the eastof the population beyond 500 metres of the projectand on the

eastern side ofthe Sommervale Range would potentiallyincrease knowledge ofthe size of the local population, although this is unlikelyto change

the outcome of the AoS.

Assessment of Significance

The assessmentofimpacts for this species reviewed the size and distribution ofthe local population (Section 3 and 4 of the projectand beyond)

and the distribution and currentknown size of two other populations in the region. The assessmentconsidered the local population in the context of

the maximum dispersal of pollinators and the fact that the subjectpopulation is atthe eastern limit. Directimpactis around 5-7% ofthe population,
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Threatened Entity Listed | Review outcomes
status

Square-fruited EPBC
Ironbark (Eucalyptus v
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based on currentknowledge and the projectimpacts considered have reached a significance threshold considering a large proportion ofthe
remaining population will remain close the projectedge.
Options Selection
The route options selection forthe Wells Crossing to lluka road projectcompared four short-listed route options byconsidering in the broad context
impacts on:
u Endangered ecological communities
Habitatfor flora and fauna, focused on threatened species including habitatfor Angophora robur
Key habitats (conservation reserves and state forests)
Wildlife corridors
SEPP 14 wetlands
The Green and Red Options to the eastwere identified as having very high impacts on ecological values. The Green option (preferred route) had
comparativelylowerimpacts on ecological values, however did recognise the unique ecological values ofthe sandstone escarpmentalong the
Pillar Valley / Sommervale Range and therefore was designed to skirtthe lower footslopes ofthe western side ofthe range and avoid substantially
large areas of sandstone geologyattributed to the Angophora robur population.
Mitigation Measures
The Biodiversity Working Paper presented a managementframework to inform developmentofa project CEMP and Flora and Fauna Management
Plan. Mitigation for Angophora roburincluded

Identifying exclusion zones around importanthabitatand individual trees close to the construction zone

n

n Managementof run-off and erosion
u Weed Management
| |
n

Pathogen Management
Re-establishmentofnative vegetation in areas disturbed byconstruction

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Angophoraroburis addressed in the Threatened Plants ManagementPlan which addresses a species specificapproach to managementdealing
directly with the populations identified in the EIS.

Survey effort and method
The projectlength is over 155 kilometres and vegetation was classified into 57 differentplant communities and 24 Biometric vegetation types. The
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Threatened Entity Listed | Review outcomes
status

tetrapleura) TSC
Vv
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vegetation communitydata was collected initiallyduring the preferred route work with follow up surveys during the EIS targeting gaps. The gap
assessmentconducted as the firststage of the EIS identified some inaccuracies with the vegetation data including spatial gaps and
misidentification of some vegetation types. At the time of the initial preferred route work the OEH Biometric vegetation types database had notbeen
released. As a resultconsiderable effortwas taken in the field particularlyin Section 1-2 and 9-11 to ground-truth the vegetation data and re-
classifyaccording to Biometric vegetation types. The data presented is considered comprehensive and expected to have a high level of accuracy,
however it is acknowledged thatsome inaccuracies maybe presentat a small scale which is inevitable with a project of this scale.
Floristic surveys were stratified by biophysical attributes (geology, elevation, soil type) followed by vegetation structure (forest, woodland, heath,
modified) and then floristics. The floristicaspectwas based on the initial vegetation types mapped in the preferred route studies, as the biometric
classification was notcompleted until laterin the EIS process. The potential presence of Eucalyptus tetrapleura was also considered based on
extensive experience by the authors in Glenugie state forestgathered for the Glenugie Upgrade. Comprehensive regional surveys were conducted
for this project and the information used to inform the potential presence ofthe species intargeted surveys.
Assessment of Significance
Details on the size and distribution ofthe local population are well documented for this species and gathered from this projectbutalso the previous
Glenugie upgrade which had a proportionallylargerimpact. The local population is estimated ataround ¢.160,000 trees of which around 0.8% of
the population would be directly impacted by this project. In the vicinity of the population the upgrade will be a duplication ofthe existing highway
and much of the remaining population is contained in state foresttenure as well as edge affected areas of Wells Crossing flora Reserve. The direct
and indirectimpacts were considered insignificant
n The areas to be impacted occurred on lands of moderate conservation value and were considered unlikelyto play an importantrole in
maintaining the long-term viability of the local population.
the size of the local population and low geographic extentof the impact
The size and abundance ofbroaderregional populations, including the reservation status,
the resilience ofthe species againstanthropogenic disturbances as evidence by regularfire and logging in Glenugie State Forestsuggesting
low sensitivity.
L] Pollinators f(?;this species include invertebrates which are unlikelyto be negatively impacted by the widening ofthe highwayas evidence of
stands oftrees presentlyon both sides ofthe highway
u The large majorityof the population occurs on the eastern side ofthe highwayand impacts from fragmentation would be unlikely.
Impacts from the Glenugie projectwere discussed to provide context to the size of the regional population and address cumulative impacts on the

population, however this former projectwas not considered in reaching the conclusions ofthe AoS.

Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).
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Threatened Entity Listed | Review outcomes
status

Weeping Paperbark TSC
(Melaleuca irbyana) E

Slender Screw Fern TSC
(Lindsaeaincisa) E
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Eucalyptus tetrapleurais addressed in the Threatened Plants ManagementPlan which addresses a species specific approach to management
dealing directlywith the populations identified in the EIS.

Survey effort and method

The summaryof survey effort for flora provided in Table 2-7 of the working Paper only documents the methods used for this species atNew Italy
given the finding of an importantpopulation atthis location. Detailed investigations involved total counts and estimates ofabundance were
conducted at this site. Due to this focus the table has unintentionallyomitted information concerning the methods for overall targeted surveys
conducted for this species along the remainder ofthe project.

Floristic surveys were stratified by biophysical attributes (geology, elevation, soil type) followed by vegetation structure (forest, woodland, heath,
modified) and then floristics. The floristicaspectwas based on the initial vegetation types mapped in the preferred route studies, as the biometric
classification was notcompleted until laterin the EIS process. The potential presence of Melaleuca irbyana was considered in the targeted surveys
as occurring in up to 14 biometric types as described in Table 2-7.

Searches for this species were conducted continuouslywhile traversing all properties and potential habitats along the projectcorridor. These
surveys were conducted over a period of 117 days for the initial preferred route and EIS surveys. Following this a SupplementaryBiodiversity
Assessment(SBA) was conducted. One of the objectives of the SBA was to critically assess surveyeffort for all threatened species and identifythe
need for additional surveys.

The projectGIS was used to assess sampling effortand identify gaps for all species including Melaleuca irbyana. This spatial analysis used data
on the vegetation types mapped along the projectfootprint, with stratification based on Biometric vegetation types as well as biophysical attributes.
The vegetation / habitat data was overlaid with the flora survey locations and gaps were identified where a particular Biometric vegetation type
appeared under-represented in the sampling effortfor each of the target species ora particularlocation.

While Melaleuca irbyana was not identified as requiring additional targeted surveys, several plantspecies were. As such additional targeted
surveys were conducted over a period of 14 days by three botanists focused on spatial gaps.

The survey effort for this species is considered sufficientatsampling all stratification units and achieving representativeness and further surveys
are not required to inform the assessmentofimpacts.

Assessment of Significance

Agreed. The AoS has indicated a likely significantimpactto the local population atNew Italy. The conclusion for this assessmentis missing from
Table 6-1.

Survey effort and method

The stated uncertainties relate to counting abundance notsurvey effort. One of the objectives of the SBA was to critically assess surveyeffort for all
threatened species and identifythe need for additional surveys.
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Maundia TSC
triglochinoides v
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The projectGIS was used to assess sampling effortand identify gaps for all species including Lindsaea incisa. This spatial analysis used data on
the vegetation types mapped along the projectfootprint, with stratification based on Biometric vegetation types as well as biophysical attributes.
The vegetation / habitat data was overlaid with the flora survey locations and gaps were identified where a particular Biometric vegetation type
appeared under-represented in the sampling effortfor each of the target species ora particularlocation.

Lindsaea incisa was identified as requiring additional surveyeffort to target any spatial gaps from the initial stratification and sampling method. As
such additional targeted surveys were conducted over a period of 14 days by three botanists focused on spatial gaps. The fact that an additional
population was identified in Section 3 as part of the supplementarysurveys, suggestthatall gaps were addressed and the species has been
surveyed sufficiently.

The survey effort for this species is considered sufficientatsampling all stratification units and achieving representativeness and further surveys
are not required to inform the assessmentofimpacts.

Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitability of the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Lindsaeaincisais addressed in the Threatened Plants ManagementPlan which addresses a species specific approach to managementdealing
directly with the populations identified in the EIS.

Survey effort and method

The body of work completed forthe preferred route studies were conducted over an extended timeframe which included sampling in all seasons,
although some locations were onlysurveyed in cooler months. Additional surveys were deemed to be required to capture warm season flora
including some cryptic or seasonallydependentspecies. This was identified in the original gap assessmentforthe Working Paper (Section 2.3.4).
Hence targeted surveys for cryptic flora were conducted in December2011. The targeted surveys were aimed atswamp forestspecies and
ephemeral drainage lines, as well as summer flowering cryptic species. Referto Table 2-2 of the working paper which summarises the findings ofa
critical review of the preferred route ecological assessments and identified thatfurther surveys were required for cryptic summer flowering
threatened flora species to identify and map the extent of the populations affected by the project, particularly sections 6-8

One of the review comments from EPA on the BiodiversityAssessmentsuggested thatthe conditions during the surveys for the preferred route
were dry. As such this limitation was addressed in the Supplementary Assessmentby further targeting cryptic plant species particularlythose
favouring wetlands or ephemeral drainage lines given the more favourable wetter conditions over 2010-2012. This included Maundia
triglochinoides, Phaius australis, Eleocharis tetraquetra, Lindsaea incisa, Prostanthera cineolifera, and Prostanthera palustrus. All these species
share similar habitats and were targeted atthe same time. Table 4-8 of the Supplementary Assessmenthighlights the range ofhabitats and
species targeted. The addition of targeted surveys for Lowland Rainforestcommunities as completed in the Supplementary Assessmentthis also
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allowed further opportunity to search for cryptic species such as Oberonia titania and Tinospora tinosporoides.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a moderate level of confidence for the targeted survey and assessmentofcryptic species.

Assessment of Significance

Conclusions for AoS are provided in the tables in Chapter 6 of the Working Paper, including Maundia triglochinoides.

Suitability of Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Maundia triglochinoides is addressed in the Threatened Plants ManagementPlan which addresses a species specific approach to management
dealing directlywith the populations identified in the EIS.

Four-tailed Grevillea TSC Survey effort and method

(Grevillea \% The species favours sandysoils or gravelly loam, with potential habitatexpected to be limited to less than 20% of the projectimpactarea. Within

quadricauda) EPBC this potential area, two populations were identified and mapped. Targeted surveys were conducted for the preferredroute studies as well as
\" the EIS and supplementary investigations. The extensive hours spentsurveying and mapping Angophora roburin the same habitattypes along

the footslopes ofthe Sommervale Range from Pillar Valley to Tyndale allowed for further opportunity to identify this species.

The survey effort for this species is considered sufficientatsampling all potential stratification units and achieving representativeness and further
surveys are not required to inform the assessmentofimpacts.

Assessment of Significance

The Working Paper indicates a significantimpacton the smaller northern population consisting of 8 individuals. Also suggests thatin the absence
of any additional occurrences of Grevillea quadricauda within 500 metres ofthe northern population thatthe southern and northern populations
should be considered separate local populations and were assessed as separate populations. Note we have only surveyed the projectcorridorand
adjacentareas, and there are substantial areas of potential habitatoccurin the widerlocality, so the broader status ofthe species unknown.

The AoS concludes thatthe projectwould have a significantimpacton the northern population butnot the southern population. Ofthe southern
population (around 200 plants) approximately 1.3% of the area occupied by the species would be directlyimpacted, with much of the remainder of
the population occurring atgreaterthan 200 metres to the eastand upslope from the site. The assessmentconsidered indirectimpacts to be low on
the remaining plants.

Micro-alignment Measures

The need for micro-alignmentadjustments here should factorin the likelihood thatmore plants could occurin adjacentareas furtheraway from the
projectcorridor and that the surveys concentrated on the project corridor and immediatelyadjacentareas. If more plants occur, than the size of the
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Singleton Mint Bush EPBC

(Prostanthera v

cineolifera) TSC
Vv

Water Nutgrass TSC

(Cyperus aquatilis) E
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local populations maychange including the potential linking ofthe northern and southern populations as one. Also any design refinementis still
likely to leave the smaller northern population adjacentto the alignmentand within the potential zone of indirectimpacts.

Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitability of the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Grevillea quadricauda is addressed in the Threatened Plants Management Plan which addresses a species specific approach to management
dealing directlywith the populations identified in the EIS.

Suitability of Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Prostanthera cineoliferais addressed in the Threatened Plants ManagementPlan which addresses a species specific approach to management
dealing directlywith the populations identified in the EIS.

Survey effort and method

The dates for targeted threatened flora surveys are provided in Table 2-5 of the Working Paper. This includes a total of 117 days over multiple
seasons. Table 2-7 in the Working Paper only identifies the lastsurvey effort for the EIS and not the preferred route studies and sois incorrectat
describing the total survey effort. An additional 17 days have also been spentsurveying for this species in targeted areas during the supplementary
work.

Floristic surveys were stratified by biophysical attributes (geology, elevation, soil type) followed by vegetation structure (forest, woodland, heath,
modified) and then floristics. The floristicaspectwas based on the initial vegetation types mapped in the preferred route studies, as the biometric
classification was notcompleted until laterin the EIS process.

One of the review comments from EPA on the Biodiversity Assessmentsuggested thatthe conditions during the surveys for the preferred route
were dry. As such this limitation was addressed in the Supplementary Assessmentby further targeting species favouring wetlands orephemeral
drainage lines given the more favourable wetter conditions over2010-2012. This included Cyperus aquatilis.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a moderate level of confidence for the targeted survey and assessmentofthis species

Suitability of Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
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effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).
Cyperus aquatilis is addressed in the Threatened Plants Management Plan which addresses a species specific approach to managementdealing
directly with the populations identified in the EIS.

Hairy-jointGrass EPBC  Survey effort and method
(Arthraxon hispidus) \" The species was targeted in the preferred route studies although notrecorded probablyas a resultof the drierand cooler conditions. This was
TSC identified as a gap at the start of the EIS and subsequenttargeted surveys were conducted as part of the EIS and then Supplementary
v Assessment. Two surveys were initiallyconducted in the summerseason 2011-12 (8 days in total) and recorded quite different distributions leading

to combining habitat polygons in the spatial mapping and conservativelyoverestimating the area of potential habitat surrounding each population to
accountfor potential habitat.

The surveys targeted cleared grassland in low-lying wetsites along the edges ofrainforestand wet eucalypt forestin Sections 1-2 and 10-11 which
representthe mostlikelyoccurrence of the species. Targeted surveys were not conducted in rainforest These populations were found in lightly
grazed paddocks.

The AoS conclusions were based on the populations identified as well as potential habitatto accountfor changes in the distribution and abundance
over time. Further surveys are planned during detailed design and as partof the monitoring and offsetprogram.

Micro-Alignment Measures

Design refinementcompleted around Coolgardie Road as partofthe SPIR. Impacts on Arthraxon hispidus habitathave been reduced from those
presentedin the EIS. Revised down from 10.4 ha to 5.5 ha.

Suitability of Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitability of the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
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White Lace Flower

Stinking Cryptocarya TSC
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effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4). Where proposed measures are uncertain, the approach
is to monitor the effectiveness and adaptmanagementresponse where required.

Arthraxon hispidus is addressed in the Threatened Plants Management Plan which addresses a species specific approach to managementdealing
directly with the populations identified in the EIS

The Roads and Maritime have purchased the property where these populations have been found and itis likely to be incorporated as an offsetsite.
Survey effort and method

Considered to be restricted to the lowlands ofthe Richmond catchment. Targeted surveys were conducted in rainforestvegetation in riverine flats
and lowland areas in Section 10 and 11 and are considered to have been surveyed extensively, from the original preferred route studies, the EIS
targeted surveys and more recently the SupplementaryBiodiversity Assessment.

This species was identified in the Supplementary Assessmentcritical review and gap assessmentfor sections 1,3 and 10. The projectGIS was
used to assess sampling effortand identify any gaps in survey effort. This spatial analysis used data on the vegetation types mapped along the
projectfootprint, with stratification based on Biometric vegetation types as well as biophysical attributes. The vegetation / habitatdata was overlaid
with the flora survey locations and gaps were identified where a particular Biometric vegetation type appeared under-represented in the sampling
effort for each of the target species ora particularlocation under surveyed.

Archidendron hendersonii was identified as requiring additional surveyeffort to target any spatial gaps from the initial stratification and sampling
method. As such additional targeted surveys were conducted over a period of 14 days by three botanists focused on spatial gaps. An additional 9
plants were recorded outside the projectcorridorand are report in Table 4-5 of the supplementaryreport.

There were no property access constraints along the projectcorridor. The commentrelating to property access in the Supplementary Assessment
refers to opportunities to survey beyond the project footprintto determine iflocal populations occurin the broaderlocality. These opportunities were
restricted by property access, as only properties along the project corridor were contacted and accessed. This is notconsidered a limitation to
understanding the impacts ofthe projectfootprint.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a high level of confidence for the targeted survey and assessmentofthis non-cryptic species.

Species Specific Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

White Lacefloweris addressed in the Rainforest Communities and Threatened Rainforest Plants ManagementPlan which addresses a species
specificapproach to managementdealing directlywith the populations identified in the EIS.

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
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Rusty Rose Walnut TSC
(Endiandra hayesii) Vv

EPBC
\'}
Green-leaved Rose TSC
Walnut (Endiandra E
muelleri sub sp.
bracteata)
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measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Cryptocarya foetida is addressed in the Rainforest Communities and Threatened Rainforest Plants ManagementPlan which addresses a species
specificapproach to managementdealing directlywith the populations identified in the EIS.

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitability of the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Endiandra hayesiiis addressed in the Threatened Plants ManagementPlan which addresses a species specific approach to managementdealing
directly with the populations identified in the EIS.

Survey effort and method

The Recovery Plan for this species documents potential habitatas lowland subtropical or warm temperate rainforestor potentiallywet eucalypt
foreston alluvium or poor quality basaltic soils. In terms of potential habitatin the study area this equates to around 12 hectares predominantly
within Section 10, with very small patches in Section 2 and Section3 and is notably absentfrom Section 5 within the project area. The working
paper describes confirmation ofthe species in Section 5 and Section 10, it was actually only confirmed in Section 10 and the mention of
confirmation in Section 5 actually relates to records ofthe species in the NSW Atlas around the Maclean area along the Clarence Riverto the west
of the project. Justto confirm, the species has notbeen identified in or surrounding the projectin Section 5.

The stratified surveys conducted for the preferred route studies, EIS and supplementarystudies specificallytargeted rainforest communities to
cover the potential habitatfor this species and several other threatened rainforestspecies known from the region. This included low-lying, flood
plain and alluvium and basaltsoils and focused around the Clarence and Richmond River floodplains. We are confidentthat the vegetation and
presence ofthreatened species in Section 5 has been identified with a high level of confidence.

The OEH website (threatened species profiles database) links the species to 7 differentvegetation classes and 10 biometric types as reported in
the Appendix M of the working paper. The information is questionable and likelyto overestimate the area of potential habitat for this species, and
contradicts the recovery plan. For example the database links the species to a number ofdry sclerophyil foresttypes on coastal hills and ranges
such as Blackbuttgrassyopen forest, Tallowwood dry grassyforestand Turpentine moistopen forest. The species is notexpected from these
habitattypes.

Section 5 has the leastarea of natural vegetation and mostheavily cleared section ofthe entire project. According to the OEH threatened species
profile potential habitatin section 5 would include Tallowwood drygrassyforestof the far northern ranges (11.2 ha), from which the species is
unlikelyto occurand 11.8 ha of swamp oak swamp forest, due to suitable soils types although the habitatis marginal. Nonetheless targeted
surveys were conducted in both habitats and are described in Table 2-5 (working paper) which included a total of 37 days of targeted flora surveys
across Sections 3-5. An additional 5 days was spentcovering any spatial gaps in Section 3-5 during the supplementaryassessment.
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Around 1.4 ha of suitable habitatoccurs nearthe Range Road (Section 2) intersection which was the subject of a detailed investigation as partof
the design refinementatthis location.

Suitable rainforestcommunities on alluvium and basalt soils were comprehensivelysurveyed for this project due to their small size and restricted
distribution. This work was identified as a gap at commencementofthe EIS and therefore targeted at the startof the program as well as targeted
againinthe supplementaryassessmentto address further spatial gaps and new information from the EPBC Act listing.

The overall survey effort for Section 8-11 was broken down into two main surveys; the first totalled 72 person hours across 25 traverses on targeted
habitats and the second totalled 68 hours across 14 rainforestsites. Random meanders were traversed (at transectlengths 199-2200 metres)and
timed for 10-110 minutes, conducted over 8 days. Surveys were undertaken at targeted locations within representative areas of vegetation
communities in the studyarea. Survey sites and transects include:

West of the Pacific Hwy and Bruxner Hwy junction — Ballina (ch:164300-163900) Section 11.

Multiple sites from Mc Andrews Lane (Pimlico)to south Coolgardie (ch:155700-159800) Section 10-11.

Several sites atsouth Coolgardie (ch:154500-155000) Section 10

Wardell Road (Wardell) (ch:152800) Section 10

Thurgates Lane (Wardell) (ch:151100) Section 10.

Old Bagotville Road (Wardell) (ch:149800) Section 10.

Several sites near Back Channel Road (Wardell) (ch:146000-146700) Section 10

Several sites near Richmond Street (Broadwater), westof Broadwater NP (ch:144600-144900) Section 9

This species was identified as requiring additional surveyeffort to target any spatial gaps from the initial stratification and sampling method (refer
Appendix B supplementaryreport). As such additional targeted surveys were conducted over a period of 14 days by three botanists focused on
spatial gaps and reported in the supplementaryassessment. These surveys were conducted beyond the road corridor and found additional
threatened plants therebyincreasing our knowledge oflocal populations size and impacts. For example originallyonly8 individuals were reported
in the EIS, and an additional 36 plants were later identified from the supplementarysurveys over a much wider area beyond the projectcorridor.
This fact suggests thatall gaps were addressed and the species has been surveyed sufficiently.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversityAssessment
there is a high level of confidence for the targeted survey and assessmentofthis non-cryptic species

Species Specific Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Endiandra muelleri ssp bracteata is addressed in the Threatened Plants Management Plan which addresses a species specificapproach to

O O 0O OO0 o ©o
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managementdealing directlywith the populationsidentified in the EIS.
Rough-shelled Bush EPBC Assessment of Significance

Nut (Macadamia \" Will be revised in the SupplementaryReport. Impacts on this species have been reduced significantlyas a resultof the design refinementat
Tetraphylla) TSC Coolgardie Road (Section 10). Direct impacts reduced from 37 individuals to 1 individual.
v Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Macadamia tetraphyllais addressed in the Rainforest Communities and Threatened Rainforest Plants Management Plan which addresses a
species specificapproach to managementdealing directlywith the populations identified in the EIS.

Design refinementcompleted around Coolgardie Road as partofthe SPIR. Impacts on Macadamia tetraphylla reduced from 37 down to 1

individual
Red-flowered Kingof = TSC Survey effort and method
the Fairies (Oberonia V A single plantwas recorded atNorton's Road (Section 7) by Andrew Benwell in 2006 and was considered unlikelyto representa viable population.
titania) This plantwas recorded during the winter 2005 survey but was notrelocated during a follow-up summer 2006 survey(Benwell 2006) and was

considered possiblydestroyed by heavy rain. The preferred route study for lluka Road to Woodburn (Benwell 2006) therefore identified the need for
a further targeted survey of this species between New Iltaly and Gap Road (Section 7) to ascertain whether Oberonia titania is presentelsewhere
given the previous record. This was identified as a requirementin the gap assessmentconducted atcommencementofthe EIS (Table 2-3 working
paper). The coordinates ofthe original location were obtained and targeted surveys were conducted at this site and surrounding area in 2012 for
the EIS, however it was found not to be present, hence it was not mapped in the EIS. Only one plantwas recorded from this 2005 survey over 50-
100 metres from the existing road where it would be unlikelyto be impacted. There were no resfrictions to access

A second population of Oberonia titania was identified on the Tillsleyproperty in the northern section of Wardell Heath and to the west of the
Wardell township (Section 10) by Biosis in 2006, consisting ofaround 30 plants. As a resultof this find the alignmentwas moved to the westand
outside the swamp sclerophyil foresthabitatto reduce the impacts on the population of Oberonia titania. This property was no longer affected by
the proposal and therefore access restricted.

Targeted searches were conducted in the revised project alignmentforthe EIS (9 days) and Supplementaryassessment (5days)in sections 9-11
(EIS). These surveys focused onthe new refined alignmentand did notrevisit the original property where the population was found, as itwas now
outside the projectfootprint. No new populations were found

The total area of potential habitatfor this species impacted bythe total project comprises over 100 hectares of swamp sclerophyll forestand
rainforest, and there is an additional 100 hectares offloodplain forestof which some areas mayhave suitable habitatattributes for Oberonia titania.
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Targeted surveys were conducted across all suitable habitats as described in the working paper. Although targeted searches were conducted in
mostareas of suitable habitatthere is potential for other small populations to be presentconsidering the epiphytic nature of the species and the
potential for plants to be high in the canopy and the small and cryptic habit of the species.

Species Specific Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitability of the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Oberoniatitaniais addressed in the Threatened Plants Management Plan which addresses a species specific approach to managementdealing
directly with the populations identified in the EIS.

Survey effort and method

Identified in Table 3-21 9working paper)as 7 records with 10 km of the project and identified as low chance of occurring in sections 1-7 and
moderate likelihood of occurring in sections 8-11 due to the known presence oflittoral and lowland rainforest.

Indeed the species profile identified in the OEH website indicates the speciesis restricted to littoral rainforeston aeolian sands and lowland
rainforestand links the species to

Black Bean— Weeping Lilly Pilly riparian rainforestofthe north coast

Coastal floodplain sedgelands, rushlands and forblands

Hoop Pine Yellow Tulipwood dry rainforest

White booyong — fig subtropical rainforest

n And also adjoining areas of swamp oak floodplain forest
The rainforesthabitats comprise around 13 hectares and were comprehensivelysurveyed as described a numberoftimes in this commentary,

including supplementaryinvestigations. Swamp oak forest(56 ha)is spread across 8 ofthe 11 project sections in small fragmented and disturbed
patches typically surrounding bycleared farmland. All locations intersected bythe projectwere surveyed and the vegetation type was not identified
in the gap assessmentfortthe supplementarysurveys are requiring additional targeted surveys for this species.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a high level of confidence for the targeted survey and assessmentofthis species.

An assessmentofsignificance was conducted for this species and identified ‘a moderate likelihood of occurring throughoutthe projectboundaryin
suitable habitats of sandstone sclerophyll forests’ this text is considered an error.

Assessment of Significance

Not required, AoS

Species Specific Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
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measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Peristeranthus hilliis addressed in the Threatened Plants ManagementPlan which addresses a species specific approach to managementdealing
directly with the populations identified in the EIS.

If trees have been felled, that would be a post-clearance inspection, is the reviewer suggesting salvaging the orchids from trees cleared for
construction?

Survey effort and method

The survey summaryfor this species reported in AppendixM of the working paperonly describes the targeted survey conducted in Section 1-2,
and this relates to the method for surveying around the known location of the species to determine ifthere is a wider population. Furtherinformation
on targeted surveys conducted across the remainder ofthe projecthas not been described here and should have been.

The potential habitatof the species is referred to in Appendix M of the working paper as being reported in small patches of moistand wethabitat
across all projectsections particularlyin drainage depressions. Targeted surveys were actually conducted in suitable habitatacross all project
sections as described for threatened species searchesin general. There a very few no occurrences (records ofthis species and in the study area
these are closestto sections 1-2.

One of the review comments from EPA on the BiodiversityAssessmentsuggested thatthe conditions during the surveys for the preferred route
were dry and this may have affected the presence of moisture dependentspecies such as O.angulata. As such this limitation was addressed in the
Supplementary Assessmentby further targeted surveys particularlyfor species favouring wetlands orephemeral drainage lines given the more
favourable wetter conditions over 2010-2012, this included Olaxangulata.

Assessment of Significance

Further survey not expected to be required

Commonwealth AoS missing and to be provided in the SupplementaryBiodiversityAssessmentreport

Survey effort and method

The species profile indicates this species s restricted to littoral and lowland rainforeston alluvium or basaltic soils. Within the studyarea this
equates to around 12 hectares in total or around 1.2 % of the vegetation in the corridor.

Given the known presence oflowland rainforestin the study area considerable effortwas given to conducting comprehensive targeted surveys for
rainforestcommunities and rainforest plants across Sections 1,3 and 10 where potential habitatwas identified. This included a suite of surveys
conducted for the preferred route studies and EIS.

Red Lilly Pilly was identified as requiring additional surveyeffort to target any spatial gaps from the initial stratification and sampling method (refer
Appendix B supplementaryreport). As such additional targeted surveys were conducted over a period of 14 days by three botanists focused on
spatial gaps and reported in the supplementaryassessment. These surveys were conducted beyond the road corridor and found additional
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threatened plants therebyincreasing our knowledge oflocal populations size and impacts. For example Syzygium hodgkinsoniae was originally
identified as 1 individual,and an additional 7 plants were lateridentified from the supplementarysurveys. This fact suggests thatall gaps were
addressed and the species has been surveyed sufficiently.

The survey effort for this species is considered sufficientatsampling all stratification units and achieving representativeness and further surveys
are not required to inform the assessmentofimpacts.

Assessment of Significance

Revised assessmentofsignificance to be included in the supplementaryreportto account for larger population size

Design refinement

A design refinementwas completed around Coolgardie Road as partofthe SPIR, with the specific objective of reducing impacts on lowland
rainforesthabitaton basaltsoils. This micro-alignmentchange has seen areductioninimpactfrom 6.4 hectares to 1.2 hectares.

Additional targeted surveys required

Survey effort and methods

The body of work completed forthe preferred route studies were conducted over an extended timeframe which included sampling in all seasons,
although some locations were onlysurveyed in cooler months and during drier periods which maynothave suited this species. Additional surveys
were deemed to be required to capture warm season flora including some cryptic or seasonallydependentspecies. This was identified in the
original gap assessmentfor the Working Paper (Section 2.3.4). Hence targeted surveys for cryptic flora were conducted in December 2011 (within
the appropriate flowering season). The targeted surveys were aimed atswamp forestspecies and ephemeral drainage lines, as well as summer
flowering cryptic species. Referto Table 2-2 of the working paper which summarises the findings of a critical review of the preferred route
ecological assessments and identified thatfurther surveys were required for cryptic summer flowering threatened flora species to identifyand map
the extent of the populations affected by the project, particularlysections 6-8

One of the review comments from EPA on the BiodiversityAssessmentsuggested thatthe conditions during the surveys for the preferred route
were dry. As such this limitation was addressed in the Supplementary Assessmentby further targeting cryptic plant species particularlythose
favouring wetlands or ephemeral drainage lines given the more favourable wetter conditions over 2010-2012. This included Centrantherea
cochinchinensis, and these targeted surveys aimed to address spatial gaps and seasonallywet conditions and were conducted over an additional
15 days in January-February (within the appropriate flowering season)

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a moderate level of confidence for the targeted survey and assessmentofthis cryptic species.
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Suitability of Mitigation Measures.

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Centranthera cochinchinensis is notaddressed in the Threatened Plants ManagementPlan which addresses a species specific approach to
managementdealing directlywith the populations identified in the EIS. This species has notbeen identified in the project area and therefore
species specific measures and offsets are nottargeted at this species.

Spider Orchid TSC Survey effort and method
Dendrobium E No individuals have been recorded in the projectboundary. There is a possibilitythis species is presentin suitable habitats within the project
melaleucaphilum boundarywhich are relatively wides pread comprising the trunks of Prickly-leaved paperbark (Melaleuca styphelioides)in sheltered forests. Prickly-

leaved paperbark trees are relatively common along the length ofthe project, mainlyoccurring in gullies and along drainage lines. Around 300 ha of
potential habitatoccurs.

There were no spatial gaps identified for this species from the assessmentof survey effort againststratification and biometric vegetation types
suggesting thatthe targeted surveys covered sufficientspatial effortand habitattypes.

Although targeted surveys have not identified any populations within the projectboundary, the cryptic nature of the species and the widespread
areas of potential habitatsuggestthere is potential for the species to be present.

Thorny Pea TSC Survey effort and method
Desmodium \% Not sure whatthese commentrelates to, as targeted surveys were conducted for rainforestflorain addition to rainforestcommunities. The
acanthocladum rainforestcommunitysurveys were conducted to classifythe communities according to the EPBC Act and TSC Act. Targeted rainforestplant

surveys were conducted as separate tasks, howeverin addition threatened plants mayhave been identified during the plot surveys for the
classification task, although this was notthe objective. All rainforestcommunities, including those ofbasaltsoils favoured by this species were
considered to be surveyed with sufficienteffort and rigour. These habitats onlyrepresent1.2% of the habitatnear the project corridor and targeted
traverses looked at all locations, identifying several threatened flora species.

Species Specific Mitigation Measures

This species has notbeen identified in the projectfootprint area and therefore species specific measures and offsets are nottargeted at this

species.
Isoglossa TSC Survey effort and method
eranthemoides E The species profile indicates thatthis speciesis restricted to lowland subtropical rainforest, in mostsituations on floodplains and slopes on basalt

soils. Within the study area this equates to around 12 hectares in total or around 1.2 % of the vegetation in the corridor.
Given the known presence oflowland rainforestin the study area considerable effortwas given to conducting comprehensive targeted surveys for
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rainforestcommunities and rainforest plants across Sections 1,3 and 10 where potential habitatwas identified. This included a suite of surveys
conducted for the preferred route studies and EIS.

All subtropical rainforestspecies were identified as requiring additional surveyeffort to target any spatial gaps from the initial stratification and
sampling method (refer AppendixB supplementaryreport). As such additional targeted surveys were conducted over a period of 14 days by three
botanists focused on spatial gaps and reported in the supplementaryassessment. These surveys were conducted beyond the road corridorand
found additional threatened plants therebyincreasing our knowledge oflocal populations size and impacts. The species was confirmed in rainforest
habitatoutside the project boundaryand no additional individuals have been reported from targeted surveys

The survey effort for this species is considered sufficientatsampling all stratification units and achieving representativeness and further surveys
are not required to inform the assessmentofimpacts.

Design refinement

A design refinementwas completed around Coolgardie Road as partofthe SPIR, with the specific objective of reducing impacts on lowland
rainforesthabitaton basaltsoils. This micro-alignmentchange has seen a reductioninimpactfrom 6.4 hectares to 1.2 hectares.

Survey effort and method

Species profile indicates can occurin moistforests on floodplains and slopes including wetsclerophyil forests and rainforests. Identified in the
working paper has a moderate chance of occurring in all projectsections. Was notidentified from the gap analysis done for the supplementary
assessmentwhich addressed surveylocations againsthabitat stratification for all species.

One of the review comments from EPA on the BiodiversityAssessmentsuggested thatthe conditions during the surveys for the preferred route
were dry. Marsdenia longiloba is capable ofdying back to its rootstock which is a pencil like tuber. As such this limitation was addressed in the
SupplementaryAssessmentby further targeting plantspecies favouring wetlands orephemeral drainage lines given the more favourable wetter
conditions over2010-2012 compared to the original survey. These targeted surveys aimed to address spatial gaps and seasonallywet conditions
and were conducted over an additional 15 days in January-February. Most plants are generally actively growing during an average summer and
can be detected

There were no spatial gaps identified for this species from the assessmentof survey effort againststratification and biometric vegetation types
suggesting thatthe targeted surveys covered sufficientspatial effortand habitattypes.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a moderate level of confidence for the targeted survey and assessmentofthis species. It is noted that with the presence ofwidespread
areas of potential habitatthere is potential for the species to be presentoutside ofthe confirmed locations

Survey effort and method

This species was identified as requiring additional surveyeffort to target minor spatial gaps from the initial stratification and sampling method (refer
Appendix B supplementaryreport) for Section 1 and 2 not previouslysurveyed. As such additional targeted surveys were conducted over a period
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of 5 days focused on spatial gaps and reported in the supplementaryassessment. These surveys were conducted beyond the road corridor and
found additional threatened plants therebyincreasing our knowledge oflocal population size and impacts. A previouslyunknown population was
located during these supplementarysurveys. This fact suggests thatall gaps were addressed and the species has been surveyed sufficiently.
Assessment of Significance

AoS being updated and addressed in the SupplementaryBiodiversity Assessment. Will include conclusions and recentmicro-alignmentchangesin
this location.

Survey effort and method

Not sure whatthis commentrefers to.

One of the review comments from EPA on the BiodiversityAssessmentsuggested thatthe conditions during the surveys for the preferred route
were dry. As such this limitation was addressed in the EIS surveys and the Supplementary Assessmentby further targeting plantspecies favouring
wetlands orephemeral drainage lines given the more favourable wetter conditions over2010-2012 compared to the original survey. These targeted
surveys aimed to address spatial gaps and seasonallywetconditions and were conducted over an additional 49 days for the EIS and 15 days for
the supplementarysurveys in all times during spring and summer seasons. Mostplants are generally actively growing during an average summer
and can be detected.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a moderate level of confidence for the targeted survey and assessmentofthis species.

Species Specific Mitigation Measures

This species has notbeen identified in the projectfootprint area and therefore species specific measures and offsets are nottargeted at this
species.

Survey effort and method

The species profile indicates thatthis speciesis restricted to lowland subtropical rainforest, in mostsituations on floodplains and slopes on basalt
soils. Within the study area this equates to around 12 hectares in total or around 1.2 % of the vegetation in the corridor.

Given the known presence oflowland rainforestin the study area considerable effortwas given to conducting comprehensive targeted surveys for
rainforestcommunities and rainforest plants across Sections 1,3 and 10 where potential habitatwas identified. This included a suite of surveys
conducted for the preferred route studies and EIS.

All subtropical rainforestspecies were identified as requiring additional surveyeffort to target any spatial gaps from the initial stratification and
sampling method.. As such additional targeted surveys were conducted over a period of 14 days by three botanists focused on spatial gaps and
reported in the supplementaryassessment. These surveys were conducted beyond the road corridor and found additional threatened plants
thereby increasing our knowledge oflocal populations size and impacts. The species was confirmed in rainforesthabitat outside the project
boundaryand no additional individuals have been reported from targeted surveys
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The survey effort for this species is considered sufficientatsampling all stratification units and achieving representativeness and further surveys
are not required to inform the assessmentofimpacts.

Design refinement

A design refinementwas completed around Coolgardie Road as partofthe SPIR, with the specific objective of reducing impacts on lowland
rainforesthabitaton basaltsoils. This micro-alignmentchange has seen areductioninimpactfrom 6.4 hectares to 1.2 hectares.

Species specific mitigation responses

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Species specific mitigation measures have not been identified for this species as ithas notbeen confirmed to occur in the projectarea. Specific
mitigation measures are provided for rainforestcommunities in the appropriate managementplan and are design to protect the habitat of this
species.

Survey effort and method

The species can be hard to detect outside the flowering season, as potential to die-off during extended droughtconditions. This is evidentby the
results ofthe surveys in section 2 for the preferred route studies and EIS which did not detect the species, and the fact that it was later picked up
after a third survey in Section 2 in the same location conducted for the supplementaryinvestigations several months later. Supplementary
investigations specificallytargeted moistareas and drainage lines due to sub-optimal conditions in the original surveys. The supplementarysurveys
were conducted during January-February and following considerable rainfall fora number of months, therefore in appropriate conditions. This is
evidence that we got it right.

With the completion ofthe preferred route studies and additional targeted surveys for the EIS and then SupplementaryBiodiversity Assessment
there is a moderate level of confidence for the targeted survey and assessmentofthis species. It is noted that with the presence ofwidespread
areas of potential habitatthere is potential for the species to be presentoutside ofthe confirmed locations. However there are no other confirmed
records of the species from the studyarea.

Assessment of Significance

Conclusion will be provided for this species AoS under the SupplementaryBiodiversityAssessment

Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Eleocharis tetraquetra is addressed in the Threatened Plants ManagementPlan which addresses a species specificapproach to management
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dealing directlywith the populations identified in the EIS.
Wetland and migratory Aus Survey

bird species Bitrn The predominantwetbird habitats in the study area are the numerous small vegetated creeks thatare crossed bythe project, in addition to the

EPBC larger Coldstream wetlands and the Clarence and Richmond River. The latter two estuarine habitats are considered unsuitablyand are largely
E devoid of dense vegetation in the vicinity of the project.

The Australasian Bittern and Australian Painted Snipe could potentiallyuse wetlands in the vicinity of the projectarea, which may represent
APS importanthabitatfor these species if present. The projectwill traverses in relative proximity to a number of regionallysignificantwetlands as
EPBC detailed in Table 3-10 of the working paper. Of these those that are denselyvegetated and therefore representpotentiallyimportanthabitats and
E have potential to be indirectlyimpacted are situated in Section 3. This includes the Coldstream Wetlands and associated Chaffin Swamp. Indeed
TSC this area was targeted and the Australasian Bittern was confirmed from here from the field surveys. This includes atleastone SEPP 14 wetland. All
E three species are assessed a s potentiallypresentin these habitats.

Stationary bird surveys were conducted at these wetlands near the projectboundary. This involved a point census from wetland edge or vantage
BB pointalong nearby road during early morning and dusk census. The survey period varied from 5-20 minutes. Surveys were conducted where the
TSC projectboundary intersects wetland habitatsuch as the Coldstream River at Wants Lane north of Sandy Crossing, Chaffin Swamp, and floodplain
E wetlands surrounding lower Shark Creek for a total of one hour per site.

The remaining importantwetlands are either too far from the project, or tidal and not denselyvegetated and therefore do not provide potential
habitator not expected to be impacted. The survey effort for these speciesinvolved stratified sampling focused on denselyvegetated wetlands and
stationaryobservations as well as spotlighting and multiple hours of opportunistic observations.
Black bittern favours permanentcreeks in forested areas with dense riparian vegetation which mayinclude small and narrow linear habitats thatare
not often isolated during the stratification process. Representative areas were surveyed at a number ofthe dry open forest sites as well as swamp
sclerophyll habitats. These surveys were therefore covered by the general bird survey traverses, spotlighting and opportunistic observations
described generally.
Given the difficulty identifying these cryptic species, the species presence and importanthabitatwas assumed in a number oflocations as
described in the working paper. Additional survey effort may not provide significantfurtherinput into the assessmentofimpacts.
Assessment of Significance
AoS can be amended in the SupplementaryAssessmentto assess species separatelyor group according to microhabitats

Large forestowls and Survey effort and method

other nocturnal birds Call playback surveys were stratified according to broad forest types, including dry forests and woodland vegetation associations suited to this
species. Surveys were conducted at 26 sites and 47 different sessions. Surveys were conducted at 26 sites and 47 different sessions. Given that
around 50% of the study area is cleared (refer Table 4-1), this roughly equates to one site per 3-4 kilometres
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Detailed HBT surveys were not asked for in the DGRs and not a requirementofthe DEC (2004 ) draft survey guidelines orthe DSEWPaC survey
guidelinesforbirds. The approachinthe pasthas been to do these surveys post-approval and during the pre-clearing phase. The approach used
in the EIS was to use stratified habitatplots to estimate HBT density and this information was extrapolated across the entire project. Due to the
expected high densityof HBT losses on this project, all threatened forest-dwelling hollow-dependentfauna species were assessed as significantly
impacted, this includes the large forestowls.

The gap assessmentconducted forthe EIS identified the need for further targeted owl surveys in Sections 3-5, these included repeatsurveys at
previouslysampled sites. The description ofthe targeted surveys for these speciesis provided in Table 2-12 of the working paper. This included
call playback, day habitatsearches and stagwatching during general s potlighting surveys. Stagwatching was conducted atall spotlighting sites
where hollows were observed. These techniques are consistentwith the DEC (2004) survey guidelines.

The DEC survey guidelines suggestsurveys forlarge forest owls should be conducted all year (Table 5-7) and do not stipulate surveys should be
done during breeding season to identify potential nestsites. Potential nestsites are identified during daytime activities. Location ofall breeding
pairs unknown and very unlikely to be determined byfurther targeted surveys at this scale.

In fact the guidelines suggestthatsurveys nearnestsites and during the breeding season should be avoided as certain species are sensitive and
territorial, such as Powerful Owl.

Assessment of Significance

Assessmentofsignificance assumed presence and has adopted a precautionaryassessmentfor hollow-dependentfauna. Based on known habitat
preferences and densityof hollow trees. The DEC guidelines also indicate that ‘ifno evidence of owls is located an evaluation of whether the
species are likely to occupy the habitatwill need to be made’ This approach was adopted for the assessmentofimpacts on large forestowls and
used a combination of survey records, atlas data and assumed presence where suitable habitatwas identified.

No additional work required

No additional work required

Survey effort and method
Call playback surveys were stratified according to broad forest types, including dry forests and woodland vegetation associations suited to this
species. Surveys were conducted at 17 sites and 36 different sessions. The DEC survey guidelines suggestsurveys should be done during the 7
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month breeding season (Augustto March). Surveys for this work were conducted over 8 different monthly periods, ofwhich 5 of these were during
the breeding season.

In addition to call playback, this species can be detected during general spotlighting surveys and general quite listening atdusk. This technique was
deployed at 24 dry forestand woodland sites using over 61 person hours.

It is acknowledged thatthe species can be cryptic and that additional surveys over lengthy time periods maypick up new individuals or potentially
identify a small number of breeding pairs.. However location of all breeding pairs would remain unknown and very unlikelyto be determined by
further targeted surveys at this scale,unless theywere conducted over several years. One individual was recorded from the surveys, however due
to the absence ofrecords over the remainder ofthe study area a precautionaryapproach was adopted and records ofthe species and known
habitattypes was used to assess the level and magnitude ofthe impacts on the species.

Assessment of Significance

In assessing the significance ofthe impacts, consideration was given to the distribution ofthreatened species and the areas of potential habitat. For
example for some species, populations or communities are restricted to discrete projectsections such as Angophora robur, Lowland Rainforestor
Coastal Emu. Converselyotherspecies are widespread and occur across the entire region and therefore potentiallyall project sections, eg
microchiropteran bats which use a range of habitats and are dependenton specific microhabitatfeatures which are widespread and notrestricted
by localised conditions.

Where there was reasonable doubtregarding the likelyimpacts, or where detailed scientificinformation notavailable, a significantimpacthas been
assumed using the precautionaryprinciple. Where multiple populations occurin the study area, each population was assessed separatelyon a
section by section basis (i.e.local populations assessed separately). Due to the size of the project, there is potential for some small local
populations to be impacted while others not, hence the AoS for this species ad GCB discusses local and regional populations.

The number ofbirds affected in relation to the size of local populations is notknown, however records are widespread across the region,
particularly in coastal areas and it could be reasonably expected the proportion ofthe population impacted would notlead to a significantimpacton
the regional population as a whole.

Assessment of Significance

Noted that a separate AoS could be prepared forthe Double-eyed Fig Parrot and Barred Cuckoo-shrike. Howeverthey were assessed together
due to similarlife-cycle traits, such as dependence on temporallyand spatiallyseparated food resources thatare spread across the landscape, and
therefore not supported atany one location. To accountfor any ecological differences such as breeding requirements the AoS describes impacts
separatelyin some instances.

Conclusions forall AoS are provided in Chapter6.

Design refinement

A design refinementwas completed around Coolgardie Road as partofthe SPIR, with the specific objective of reducing impacts on lowland
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rainforesthabitaton basaltsoils. This micro-alignmentchange has seen areductioninimpactfrom 6.4 hectares to 1.2 hectares and sees a
significantreduction in potential impacts on these species

Mitigation Measures

This commentis talking aboutmitigation and offsetting together? Notclear aboutthis comment. True, difficultto offsetdirect and indirectimpacts
on these species, as we can’tdirectly measure the fruiting resources being lostand there are too manyunknown factors as to why some areas are
preferred over others. Compensatoryhabitatmustprovide know food resources within the range of populations and assume species have chance
of occurring. Otherwise, offset sites would targetsites where individuals are known to frequent, and still there is no guarantee that the species
would occur. The fruit-doves are known to frequent dense stands of Camphor Laurel as long as rainforestspecies are present(Moran et al 2004)
and some species feed on introduced camphorlaurel.

Survey effort and method

Varied Sittella was recorded during the preferred route fauna studies in section 1-2, 3-5 and 6-8 as reported in the appendices to the working
paper, suggesting thatadequate surveys were conducted. However there is no spatial data for these records as the species maynothave been
listed as threatened atthe time. If possible we can identify sites where the species was recorded in general bird surveys and described these
locations. This species should be address in the AoS and was an oversight.

Noted Black Falcon and Spotted Harrier are absentfrom the working paper. Should both be assessed as unlikelyto occur in the coastal habitats
identified for this projectand don’t agree that it is likely that they would be presentduring their life-cycles. These are species ofdrierinland
woodlands ofthe wheat-sheep beltand Murray —Darling Basin, ofarid and semi-arid regions. Extremelyrare species covered in the general birds
surveys conducted in drier habitats over 24 sites and 262 person minutes. Furthertargeted surveys are very unlikelyto encounter this species.
Further surveys are not required.

Assessment of Significance

Varied Sittellais a woodland bird species and would be added to the AoS for woodland birds

Mitigation Measures

Effectiveness of emu mitigation measures is acknowledged and discussed in the report. Monitoring is discussed in the Emu managementplan
including provisional measures should the measures found to be ineffective.

Survey effort and method

Detailed HBT surveys were not asked for in the DGRs and not a requirementofthe DEC (2004 ) draft survey guidelines orthe DSEWPaC survey
guidelines forbirds. The approachin the pasthas been to do these surveys post-approval and during the pre-clearing phase. The approach used
in the EIS was to use stratified habitatplots to estimate HBT density and this information was extrapolated across the entire project. Due to the
expected high densityof HBT losses on this project, all threatened forest-dwelling hollow-dependentfauna species were assessed as significantly
impacted.
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The distribution of habitat of this species was surveyed via a habitatassessment(Section 2.3.6). A stratified survey technique was used to
representativelysample habitats according to broad vegetation communitytype. A total of 129 sites were assessed across the entire projectarea
(Table 2 16). A number ofsite characteristics were recorded in the field in a 50 x 20 metre plot at each survey site including the number of
hollow-bearing trees, total length of logs greaterthan 10 centimetre DBH, presence and density of Allocasuarina, average overstorey height,
percentoverstorey foliage cover, dominanttree species, and forestsuccessional stage were each described. Allocasuarina represents the feed
tree species for GBC.

General birds surveys were conducted over 55 sites to target this species and are consistentwith the DEC 2004 ) guidelines for diurnal birds.
Assessment of Significance

Assessmentofsignificance assumed presence and has adopted a precautionaryassessmentfor hollow-dependentfauna. Based on known habitat
preferences and densityof hollow trees. Targeted species were conducted.

AoS would be reviewed in the supplementaryassessment.

Note that location of all breeding pairs unknown and very unlikelyto be determined byfurther targeted surveys at this scale

Mitigation Measures

This commentis talking aboutmitigation and offsetting together? Notclear aboutthis comment. Please explain how mitigation for GBC is
dependenton avoidance approach. Mitigation will include protection of hollow-bearing trees and potential habitatoutside the exclusion zones.
Survey effort and method

This is included in the working paper as a standard mitigation measure. Surveys for nests and HBTs is not covered in the DEC (2004) survey
guidelines or DGRs for this projects. This is typically done pot-approval and covered by pre-clearance methods as locations ofraptor nestchange
over time,itis bestto surveyimmediatelyprior to clearing works and adoptbuffer zones or staged habitatremoval if appropriate including timing of
clearing works near a nestsite.

Survey effort and method

Surveys would be undertaken during detailed design as documented in the Threatened Mammal ManagementPlan. This is the adopted approach
on all Roads and Maritime projects.

In addition refer to section 2.4.4 of the working paper

Both the Duck Creek and Emigrant Creek bridges (projectsection 10 and 11) were inspected for roosting bats on 2 February 2012 asthese bridges
would be removed as part of the project.

Assessment of Significance

Large-eared Pied Batwas assessed under the cave-roosting bats using the EPBC Act heads of consideration and the group assessed as non-
significantimpactfrom the project. It has been mistakenlyleft out of Table 6-1 in this regard. It is however described adequatelyin the AoS and
Table E-1 as a cave roosting species. Also as a non-significantimpactusing the heads of consideration underthe EPBC Act.
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The AoS acknowledges that‘These species are predominantly cave-roosting b ats, although a small colony of the Little Bent-wing Bat has been
observed roosting in a hollowed tree trunk (Schulz 1997).

The factors considered in addressing the impacts on the life-cycle of the species, feeding, roosting, breeding. Considered impacts from the loss of
habitatfor prey species,and in turn foraging habitat. Breeding habitatwas considered as onlycave-roosting sites.

Survey effort and method

Detailed HBT surveys were not asked for in the DGRs and not a requirementofthe DEC (2004 ) draft survey guidelines orthe DSEWPaC survey
guidelines forbats. The approach in the pasthas been to do these surveys post-approval and during the pre-clearing phase. The approach usedin
the EIS was to use stratified habitat plots to estimate HBT densityand this information was extrapolated across the entire project. Due to the
expected high densityof HBT losses on this project, all threatened forest-dwelling hollow-dependentfauna species were assessed as significantly
impacted.

Mitigation Measures

Habitattree survey would be done during the pre-construction stage and will be described inthe CEMP and FFMP. The information gathered from
the habitattree surveys are designed to inform mitigation measures for tree-roosting microbats, these are documented in Chapter 5 of the working
paperand include:

n Pre-clearing surveys and fauna handling
n Nestbox managementstrategy

Survey effort and method

Why would we conductadditional surveys at known hotspots forthe EIS, given we alreadyknow that populations of YBG and SQ and BTP are
presentat these locations such as HalfwayCreek. AoS is based on the known occurrence of animportantpopulation.

The method and approach for additional surveys is documented in the Threatened Mammals ManagementPlan. These would include habitattree
surveys, spotlighting and trapping to refine the locations of crossing structures and exclusion fencing.

For the Eastern Pygmy Possum (EPP) the accepted methods ofsurvey include spotlighting, trapping with Elliott traps and pitfall trapping. All 3
techniques were used to target mammals and stratified to sample the range of habitats present. Acknowledge thatadditional records maybe
achieved by conducting lengthy targeted survey.

Assessment of Significance

Stated conclusions are likelyto be appropriate, we have identified a significantimpactand the locations where significantimpacts likely, developed
ad appropriate connectivity strategy for the concept design and outlined species specific mitigation and monitoring in the Threatened Mammal
ManagementPlan, in consultation with glider expert.

Noted that there is no data on the distribution of populations and has habitatfor this species is broad, the projectis likely to affect foraging,
sheltering and breeding habitats on anumberofscales. Agree likely significantimpact maybe warranted and can be addressed as arevised AoS in
the supplementaryreport.
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Mitigation Measures

The managementplan and mitigation measures have been documented in the managementplan and putto independentexpertreview. The plan
and working paper both acknowledge the unknown effectiveness of structures for YBG and propose a detailed monitoring program and corrective
measures where appropriate and offsetting measures ifultimatelydeemed to be ineffective.

Ground Dwelling STQ Survey effort and method
mammals EPBC  The useofremote cameras is notdiscussed underthe DEC (2004 ) survey guidelines for STQ and only sporadicuse in EIS in Australia. Cage
E traps, spotlighting and searches for evidence were used to survey this species Acknowledged thatthis is discussed in the DSEWPaC survey
TSC guidelines however these are not compulsory.
\" Question the value in conducting targeted surveys for this species in locations where we alreadyknown there are populations present. The
assumed presence in these locations is reported in the biodiversityassessmentand AoS for STQ.
RB The use of camera surveys is discussed in the Threatened Mammals ManagementPlan.
TSC Assessment of Significance
\% The conclusions ofthe AoS for RB was not made lightlyand is based on extensive surveys, observations and consultation bythe authors in the
study areaincluding the previous Glenugie upgrade over the last5 years and consultation with ecologists from State Forests. Acknowledged that
CP projectis within part of importantarea for populations (Sections 1-3), although within this area the species is widespread and adapted to using a
TSC range of modified habitats, including forestryland, regrowth and agricultural landscapes with scattered patches ofhabitat (pers obs). The AoS
v conclusions are based on the widespread occurrence of populations and habitats which are well conserved, and the adaptability of the species to

disturbances.

AoS is based on the projectlevel and considered likelythreat associated with clearing habitat.

Common Planigale, acknowledge thatthe species is widespread butuncommon throughoutthe northern rivers region and has been recordedin a
diversity of habitatconditions. In the absence of certainty surrounding the impacts on this species thatthe precautionaryprinciple should apply.
Supplementaryassessmentto address revised AoS.

The species was targeted in the EIS. The species is rarelycaughtin Elliott traps more often trapped in pitfalls (Milledge 1991, Catling etal 1997)).
For this reason the sole use of elliotttraps during the preferred route studies was seen as a gap. Targeted pitfall traps were used in Section 1-2 in
the preferred route studies ad recorded the species/. This technique was subsequentlyintroduced into the targeted field program for Section s 3-5
and 6-8 (review methods chapter ofthe working paper)

Mitigation Measures

Fauna exclusion fencing is targeted for ground-dwelling mammals, Koala and frogs, as well as emus. Granted WP5.2.1 only discusses emus as
there are issues to deal with emu fencing in floodplain areas and therefore comprehensive accountof fencing for other species is notwell covered.
The intent of the Biodiversity Connectivity Strategy (appendixA) and specifically Table A-5 was to show the locations for fauna exclusion fencing
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proposed forthe conceptdesign.
Also this issues is dealtwith comprehensivelyin the threatened species managementplans, including specific locations and fence types for
consideration in the detailed design.

Koala EPBC  Survey effort
v Additional survey required to address interim advice for referralunder the EPBC Act
TSC Mitigation Measures
\% The approach has used avoidance, mitigation and offsets consistentwith the OEH principles for sustainability.
Wetland and swamp GTF Survey effort and method
dwelling frogs TSC Justify the need for further surveys? Difficult to commenton broad statementthatadditional surveys are recommended. The results oftwo gaps
\'; assessment(one ofthe preferred route stud and one for the EIS) identified gaps in survey effort based on stratification, spatial gaps and seasonal

constraints and addressed these in the Els and supplementarywork.
For example Table 2-2 (WP) section 6-8 describes the seasonal limitation for frogs from the initial surveys and these were deliberatelyrectified by a
comprehensive surveyconducted during appropriate season (Lewis 2007). For section 3-5 ‘Weather conditions were not optimal for detection of
bats and frogs during the July-August survey period. Further survey for these taxa was therefore conducted in October 2009 to address the shortfall
and further fieldwork in summer was recommended’and subsequentlyconducted in Summer2011-2012. While the preferred route studies in
Section 1-2 were done in the appropriate season, and therefore no gaps identified. Nonetheless additional targeted surveys have now been done
during the detailed design.
Similarlythe original surveys in Section 9-11 were also done during appropriate seasonal and climatic conditions and hence notidentified das a
constraint.
Assessment of Significance
Noted the conclusion in Table 6-1is wrong and shouldread Y
Mitigation Measures
Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitabilityof the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).
Specific mitigation measures for threatened frogs is addressed in the Threatened Frogs ManagementPlan which addresses a species specific
approach to managementdealing directlywith the populations identified in the EIS. This includes the issues ofloss of connectivity and vehicle
strike through the inclusion of purpose builtfrog exclusion fencing

Stream dwelling frogs Survey effort and method
Justify the need for further surveys? Difficult to commenton broad statementthatadditional surveys are recommended. The results oftwo gaps
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assessment(one ofthe preferred route stud and one for the EIS) identified gaps in survey effort based on stratification, spatial gaps and seasonal
constraints and addressed these in the Els and supplementarywork.

For example Table 2-2 (WP) section 6-8 describes the seasonal limitation for frogs from the initial surveys and these were deliberatelyrectified by a
comprehensive surveyconducted during appropriate season (Lewis 2007). For section 3-5 ‘Weather conditions were not optimal for detection of
bats and frogs during the July-August survey period. Further survey for these taxa was therefore conducted in October2009 to address the shortfall
and further fieldwork in summerwas recommended’and subsequentlyconducted in Summer2011-2012. While the preferred route studies in
Section 1-2 were done in the appropriate season, and therefore no gaps identified. Nonetheless additional targeted surveys have now been done
during the detailed design.

Similarlythe original surveys in Section 9-11 were also done during appropriate seasonal and climatic conditions and hence notidentified das a
constraint.

Assessment of Significance and Mitigation Measures

Refer discussion above the table for outline of the detailed managementplans being prepared and background on suitability of the mitigation
measures in addition to methods for monitoring effectiveness as partofan adaptive managementapproach. Information thataddresses a review of
effectiveness aims to build on the previous discussion in the working paper (Section 5.2.4).

Specific mitigation measures for threatened frogs is addressed in the Threatened Frogs Management Plan which addresses a species specific
approach to managementdealing directlywith the populations identified in the EIS. This includes the issues ofloss of connectivity and vehicle
strike through the inclusion of purpose builtfrog exclusion fencing

Reptiles TTSTS Survey effort and method
EPBC  Why single outthe WCS (white crowned Snake)and not PHS or STB. All three species potentiallyoccur across the study areas and were targeted
v by a stratified survey using directhand-searches in all suitable habitats. This included surveyof 125 sites and over 44 person hours in addition to
TSC pitfall trapping at 14 sites.
\" Acknowledge the comments regarding stratification based on micro-habitats.
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The DEC (2004) survey guidelines indicate that ‘The survey area should be initially stratified on biophysical attributes (eg. landform, geology,
elevation, slope, soil type, aspect), followed by vegetation structure (eg. forest, woodland, shrubland), and then floristics (eg. species). This was the
approach used for stratification in the biodiversity assessment.

It should be noted that there is no GIS data available for the microhabitattypes mentioned in order to stratify to this level and for a project of this
scale. Howeverit should be noted that further selection of survey sites on the ground including pitfall trapping targeted the search areas atlocations
with abundantcover for reptiles to maximise the chance ofdetection and this methods is described as turning logs and raking leaflitter.

Three-toed Snake-tooth Skink (TTSTS) addressed in the gap assessmentfor supplementarybiodiversityassessmentand found notto be lackingin
detail. The surveys described above were also targeted at this species.
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Further surveys are not considered necessaryfor threatened reptiles. It is acknowledged thatfurther targeted surveys may pick up new records for
cryptic species over such as large area and the survey used a stratified approach aimed atrepresentative survey sites and in this way did not
survey effort metre of the project..

Assessment of Significance

AoS is required for White-crowned Snake

Mitigation Measures

Pre-clearance surveys would be done during the pre-construction stage and will be described in the CEMP and FFMP. Other measures include
replacementoflogs and leaflitter in adjacentareas rather mulching and removal and restoration of disturbed habitats following construction.
Survey effort and method and mitigation

As agreed with DP&l and DSEWPaC at the meeting on 14 July 2013, further targeted surveys would be conducted at the detailed design stage for
each project section and are aimed at reconfirming the presence or absence ofthreatened fish in each waterway crossed bythe projectincluding
unnamed and undefined watercourses and therebywill inform the detailed design and the final selection of monitoring sites. Details ofthe survey
methods and parameters are provided in the Threatened Fish ManagementPlan and with the intent of these being replicated for all project
sections. Upon completion the results ofthese surveys would be provided to DPI (Fisheries) and the final design updated in consultation with this
agency to reflect the results and potential re-classification of waterways. The selection ofongoing monitoring sites for threatened fish would then
reflect the results ofthe targeted surveys such that these focus on known habitatfor threatened fish.

Waterway crossing structures have been designed to minimise the impacts ofaltering the natural flow regimes ofthese waterways as a priority. In
achieving this the conceptdesign considered the class of waterways with respectto known location and potential habitats for threatened fishin
particularthe Oxleyan Pygmy Perch. This was achieved through field surveys during the preferred route and the EIS stage and considered records
of threatened fish as reported in the Atlas of NSW Wildlife and DPI (2010).

This process has alreadyworked effectively during detailed design for Section 1 and 2.

Survey effort and method

Targeted surveys for the threatened Mitchells Rainforest Snail carried outin 2006 (Stanisic 2006:in Geolyse 2007 ) recorded no evidence of the
species within or surrounding the projectboundary(sections 8to 11). The ground surveys revealed that the vegetation was not key habitat
preferred by the species (Stanisic2006).

The absence ofa known co-habitant, the Large Camaenid (Sphaerospira fraseri) also led to the conclusion that Mitchells Rainforest Snail was
unlikelyto occurin the study area (Stanisic2006).

John Stanisicis a leading expert in molluscs in Australia.

Stanisic, J., (2006) Survey for the land snail Thersites mitchellae Woodburn-Ballina Pacific Highway Upgrade. Prepared for Geolyse Pty Ltd.
Biodiversity Assessmentand Management, Queensland.
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Assessment of Significance
Not required due to the absence ofthe species from the study area
Mitigation Measures
Not required due to the absence ofthe species from the study area
Other invertebrates PUM Survey effort and method
EPBC  Access restrictions were onlyplaced on properties outside the alignmentand notwithin the project corridor.

E Granted that additional surveys may find new individuals ofthe ARGB which is extremely hard to find. However a precautionaryapproach was
TSC adopted assuming thatthe species could occurin similar habitats which were identified in the assessment. Further refinementofthe design has
E occurred to reduce the impacton this species as discussed below.

Giant Dragonfly (P.gigantea) not known from the northernrivers area and has not been recorded, is this meantto mean Petalura litoria (Coastal
ARGB  Petaltail)which is addressed in the working paper.

TSC Targeted surveys for the CP were conducted in suitable locations are reported in Appendix L

E Assessment of Significance

GD The need for AoS for CP can be addressed in the supplementaryassessment

TSC Mitigation Measures

E Avoidance options have been conducted now, as discussed below. Further developmentof the invertebrates managementplan has occurred in
consultation with invertebrate expert. Impacts to hostplanthave been avoided by shifting the alignmentand translocation no longerrequired.

CP Design refinement

TSC A design refinementwas completed around Coolgardie Road as partofthe SPIR, with the specific objective of reducing impacts on lowland

E rainforesthabitaton basaltsoils. This micro-alignmentchange has seen a reduction inimpactfrom 6.4 hectares to 1.2 hectares and is a large

reduction in the impacts on the potential habitatof this species. There is on directimpactnow n 1.2 ha of potential habitatfor the species and
further specific mitigation provided in the rainforestmanagement plan.

Subtropical Coastal TSC No additional work required

Floodplain Forest EEC

Swamp Sclerophyll TSC No additional work required
Forest EEC

Swamp Oak TSC No additional work required
Floodplain Forest EEC

FreshwaterWetlands  TSC Assessment of Significance
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Indirect impacts on freshwater wetlands have been addressed and documented in a number of locations on the WP. Justone example

There is potential for the projectto alter habitatattrib utes of surrounding areas through indirectimpacts such as altering hydrological and nutrient
regimes in habitats downstream ofthe proposed development. These indirectimpacts could resultin increases in weed abundance, altered soil
conditions and sedimentation. Changes to local hydrological regimes may resultin water being contained forlonger periods of time orlowering the
water table. Mitigation measures during construction and the implementation of specific design features into the proposed development are likely to
minimise these indirectimpacts.

Survey effort and method

Given the known presence oflowland rainforestin the study area considerable effortwas given to conducting comprehensive targeted surveys for
rainforestcommunities across Sections 1,3 and 10 where potential habitatwas identified. This included a suite of surveys conducted for the
preferred route studies and EIS.

The need for further targeted surveys were identified in the SupplementaryBiodiversityAssessmentand involved surveys to classifythe status of
known rainforestareas according to the EPBC Act and TSC act and surveys additional areas beyond the road corridor to gain further insightinto
the distribution and size of rainforestpatches (refer supplementaryreport).

As such additional targeted surveys were conducted over a period of 14 days by three botanists focused on spatial gaps and reported in the
supplementaryassessment. The survey effort for lowland rainforestis considered sufficientwith a high level of confidence.

Design refinement

A design refinementwas completed around Coolgardie Road as partofthe SPIR, with the specific objective of reducing impacts on lowland
rainforesthabitaton basaltsoils. This micro-alignmentchange has seen areductioninimpactfrom 6.4 hectares to 1.2 hectares

Mitigation Measures

The idea of a generic 50 m exclusion zone around all rainforest patches does nottake into accountthe slope and position ofthe rainforestrelative
to the road profile, in all cases the rainforesthabitaton basaltsoils is upslope the road to the westof the corridor. Additionally the road does not
cleara new edge through the rainforestand has been deliberatelytargeted at existing cleared areas with impacts onlyalong the edge. The
rainforestareas in Section 10 and currently edge effected.

Assessment of Significance

To be provided in the SupplementaryBiodiversity Assessment

No additional work required
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Appendix B. Koala field data
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